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submitted is, to the best of my knowledge and belief, true, accurate, and complete. I 
further certify, to the best of my knowledge and belief, that this document is consistent 
with the applicable requirements of the consent decree entered among the New Mexico 
Environment Department, the U.S. Environmental Protection Agency, Spartan 
Technology, Inc., and others in connection with Civil Action No. CIV 97 0206 LH/JHG, 
United States District Court for the District of New Mexico. I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations. 

Sincerely, 

GLR/Id 

cc: r/ector, Water and Waste Management Division, NMED 
-lh~f. Hazardous Waste Bureau, NMED 
Chief, Groundwater Bureau, NMED 
Susan Widener, Spartan Technology, Inc., Jackson, Ml 
General Manager, Spartan Technology, Inc., Rio Rancho, NM 
Don Gutierrez, Spartan Technology, Inc., Rio Rancho, NM 
Tony Hurst, Hurst Engineering Services- 2 copies 



~ LIBRARY COPY ~ .. NMETRIC ~ 
:-Corporation----------------

SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 

FINAL 

SOURCE CONTAINMENT SYSTEM 

OPERATION AND MAINTENANCE MANUAL 

PREPARED FOR 

SPARTON TECHNOLOGY, INC. 

RIO RANCHO, NEW MEXICO 

PREPARED BY 

METRIC CORPORATION 

ALBUQUERQUE, NEW MEXICO 

FEBRUARY 2003 



SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 

FINAL 

SOURCE CONTAINMENT SYSTEM 

OPERATION AND MAINTENANCE MANUAL 

PREPARED FOR 

SPARTON TECHNOLOGY, INC. 

RIO RANCHO, NEW MEXICO 

PREPARED BY 

METRIC CORPORATION 

ALBUQUERQUE, NEW MEXICO 

FEBRUARY 2003 



SPARTON TECHNOLOGY, INC. 

COORS ROAD FACILITY 

FINAL 

SOURCE CONTAINMENT SYSTEM 

OPERATION AND MAINTENANCE MANUAL 

PREPARED FOR 

SPARTON TECHNOLOGY, INC. 

RIO RANCHO, NEW MEXICO 

PREPARED BY 

METRIC CORPORATION 

ALBUQUERQUE, NEW MEXICO 

FEBRUARY 2003 



TABLE OF CONTENTS 

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

CONTAINMENT SYSTEM DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

OPERATING PERMITS AND REPORTING REQUIREMENTS .................. 6 

, OPERATIONAL RESPONSIBILITIES ..................................... 7 

NORMAL OPERATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Normal Startup Procedure ......................................... 8 
Normal Shutdown Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Tasks Performed One Time Per Week ............................... 9 
Tasks Performed One Time Per Month .............................. 11 
Tasks Performed One Time Per Quarter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Tasks Performed One Time Per Year ............................... 11 
Tasks Performed Two Times Per Year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

SYSTEM TROUBLE SHOOTING, REPAIRS, AND SUPPLIES ................. 12 
Startup After Automatic Shutdown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

EQUIPMENT REPLACEMENT SCHEDULE ............................... 12 

WASTE MANAGEMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 

CONTINGENCY PLANS .............................................. 19 

HEALTH AND SAFETY PLAN .......................................... 19 

FIGURE 1 
FIGURE 2 
FIGURE 3 
FIGURE 4 
FIGURE 5 
FIGURE 6 

TABLE 1 
TABLE 2 

LIST OF FIGURES AND TABLES 

LAYOUT OF SOURCE CONTAINMENT SYSTEM ................. 2 
CW-2 COMPLETION DIAGRAM .............................. 3 
CW-2 WELLHEAD ......................................... 4 
MAIN AIR STRIPPER PANEL STATUS ........................ 13 
SUBMERSIBLE PUMP CONTROL PANEL ..................... 14 
SPARTON 5354 MONITORING SYSTEM STATUS ............... 15 

AUTOMATIC CONTROL SYSTEM LOGIC SUMMARY ............ 16 
ASSISTANCE WITH TROUBLE SHOOTING, REPAIRS 
OR SUPPLIES ........................................... 17 



LIST OF ATTACHMENTS 

ATTACHMENT A WELL, PUMP, VALVE AND WATER METER LITERATURE 

ATTACHMENT B WATER TREATMENT BUILDING AS-BUlL T PLANS, 
FINAL INSPECTIONS, AND SPACE HEATERS 
AND SUMP PUMPS LITERATURE 

ATTACHMENT C AIR STRIPPER LITERATURE 

ATTACHMENT D CHEMICAL FEED PUMP LITERATURE 

ATTACHMENT E RAPID INFILTRATION PONDS AS-BUlL T PLANS AND AS-BUlL T 
GRADING PLANS 

ATTACHMENT F SPARTON 5354 MONITORING SYSTEM 

ATTACHMENT G NEW MEXICO STATE ENGINEER OFFICE PERMIT RG-
73531-T 

ATTACHMENT H ALBUQUERQUE/BERNALILLO COUNTY AUTHORITY-TO­
CONSTRUCT PERMIT NO. 1203 

ATTACHMENT I NEW MEXICO ENVIRONMENT DEPARTMENT DISCHARGE 
PLAN MODIFICATION, DP-1184, SPARTON TECHNOLOGY, INC. 

ATTACHMENT J CW-2 OPERATION LOG 

ATTACHMENT K SITE SAFETY AND HEALTH PLAN 



INTRODUCTION 

During 2001 Spartan Technology, Inc. installed and tested the Source Containment 

System located on the Coors Road property in Albuquerque, New Mexico. The system 

was placed into operation on January 3, 2002. The Source Containment System was 

installed, tested and is operated in accordance with the "Work Plan for the installation 

of a Source Containment System" prepared by S. S. Papadopulos & Associates, Inc., 

Bethesda, Maryland, which is ATTACHMENT F of the Consent Decree entered March 

3, 2000. 

The Source Containment System consists of a containment well (CW-2), a water 

treatment building, and a series of rapid infiltration ponds as shown on FIGURE 1. The 

immediate objective of the Source Containment System is to create a capture zone, 

thereby restricting migration of contaminants off-site. 

CONTAINMENT SYSTEM DESCRIPTION 

The containment well (CW-2) and water treatment facility are located at 9621 Coors 

Road NW, Albuquerque, New Mexico. The containment well is 130 feet deep and is 

equipped with 4% in. o.d. casing and a 3 hp Gould's submersible pump, as shown on 

FIGURE 2 and 3. The submersible pump control panel is located within the water 

treatment facility. The submersible pump is capable of producing up to 50 gal/min from 

the containment well. Well and submersible pump literature are contained in 

ATTACHMENT A. 

As previously mentioned, CW-2 and the water treatment building are located at 9621 

Coors Road NW. The water treatment building, shown on FIGURE 1, houses an air 

stripper and associated equipment which removes chlorinated solvents from the 

groundwater. The As-Built plans for the water treatment building and the Final 

Inspections for the building are contained in ATTACHMENT B. 
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The air stripper, housed in the water treatment building is an EPG model STAT 180. It 

is designed to treat up to 75 gpm of water containing up to 5000 ppb of trichloroethene 

to below 5 ppb. Air stripper literature is contained in ATTACHMENT C. 

The water treatment system includes a 550 gallon polyethylene chemical feed tank and 

a chemical metering pump which injects AQUA MAG (a sodium ortho/polyphosphate 

blend) into the flow at the inlet to the air stripper. AQUA MAG is injected at a rate of 

1.24 ppm phosphate to inhibit precipitation of calcium carbonate in the air stripper and 

piping. Chemical feed pump literature is contained in ATTACHMENT D. 

The rapid infiltration ponds have been sized to receive a maximum of 50 gpm of treated 

groundwater. The water placed in the rapid infiltration ponds travels vertically through 

the vadose zone back into the aquifer (see FIGURE 1 ). The rapid infiltration ponds are 

anticipated to need cleaning about once per year. As-Built plans for the rapid infiltration 

ponds are presented in ATTACHMENT E. 

The Source Containment System is equipped with numerous safeguards to prevent 

release (to the surface or to the aquifer) of untreated groundwater. The main air 

stripper panel will shut off the submersible pump in well CW-2 if any of the following 

conditions occur: 

• Low blower pressure resulting from electrical or mechanical failure of the 

air stripper blower. 

• High air stripper sump level resulting from misadjustment of the discharge 

valve, or discharge pump failure. 

• High building sump level resulting from a large leak in the air stripper or 

piping within the building. The building sump has a capacity of about 

2300 gal, which is about three times the maximum amount of water 

contained in the air stripper at any time. 
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• High Pond 6 level caused by clogging of the pond bottoms 

• High well pit level 

• Low chemical feed tank level. 

When any of the above described or other conditions shuts off the submersible pump in 

well CW-2, the air stripper blower will subsequently shut off after a time delay to allow 

the water in transit in the air stripper to be treated. The submersible pump panel 

includes a flow switch to shut off the submersible motor if the pump fails or if a valve is 

closed. 

The Spartan 5354 monitoring system will notify maintenance personnel immediately 

any time the submersible pump shuts off, via a telephone link. The designated 

maintenance person will travel to the system location, evaluate the reason for the 

shutdown, rectify the problem and restart the Source Containment System. 

The Main Stripper Panel controls are described in ATTACHMENT C. The Spartan 

5354 monitoring system is described in ATTACHMENT F. 

OPERATING PERMITS AND REPORTING REQUIREMENTS 

The Source Containment System is operated within the requirements of three permits. 

The operation of containment well CW-2 is conducted under New Mexico State 

Engineer permit RG-73531-T. The permit allows diversion of up to 121 acre-feet per 

annum, and consumptive use of up to 15 acre-feet per annum is allowed. The permit 

requires that the amount of water diverted from the well be submitted to the Office of 

the State Engineer on or before the 1Oth day of each month for the preceding calendar 

month. New Mexico State Engineer office permit RG-73531-T and supplemental 

information is contained in ATTACHMENT G. 

6 



The operation of the air stripper is conducted under Albuquerque/Bernalillo County 

Authority-to-Construct Permit No. 1203 (see ATTACHMENT H). The permit allows 

operation of containment well CW-2 at a rate of up to 75 gpm. The air emission limits 

are as follows: 

VOC - 0.22 lbs/hr 

-0.99 tpy 

Hazardous Air Pollutants 

- 1,1, 1 Trichloroethene 

8 mg/m3 

- 1,1 Dichloroethylene 

8 mg/m3 

Operation of the rapid infiltration ponds are conducted under New Mexico Environment 

Department Discharge Plan Approval DP-1184 (see ATTACHMENT I) which allows 

discharge of up to 108,000 gpd of treated groundwater to the rapid infiltration ponds 

(see FIGURE 1 ). 

The discharge plan approval requires monthly sampling and analysis of the air stripper 

effluent and quarterly monitoring and reporting of three monitoring wells (MW-17, MW-

77, and MW-78 at locations shown in ATTACHMENT E) associated with the gallery. 

OPERATIONAL RESPONSIBILITIES 

Operation and Maintenance of Source Containment System is the responsibility of the 

General Manager of Spartan Technology, Inc., Rio Rancho, New Mexico. Day to day 

operation of the system has been assigned to the Environmental/Safety Engineer, 

Spartan Technology, Inc., Rio Rancho, New Mexico. METRIC Corporation, 

Albuquerque, New Mexico is retained to address operation and maintenance problems. 

7 



NORMAL OPERATION 

Normal Startup Procedure 

If the system was deliberately shut down, the following procedure should be used to 

start the system. 

Main Air Stripper Panel 

• 

• 

• 

Main Disconnect -

Alarm Reset -

Discharge Pump HOA Switch -

On 

Press 

Auto 

• Air Stripper Blower HOA Switch - Auto 

• Submersible Pump HOA Switch - Auto 

After placing Submersible Pump HOA Switch in Auto position, you have 10 seconds to 

perform the following: 

Submersible Pump Panel 

• Main disconnect- On 

• HOA Switch - Hand 

• Start Switch - Press 

Normal Shutdown Procedure 

Shut the system down for maintenance or repairs. The following procedure should be 

used. 

Main Air Stripper Panel 

• Submersible Pump HOA Switch - Off 

The submersible pump in well CW-2 will stop, the stripper blower will continue to run for 

1 or 2 minutes and then it will stop, and the discharge pump will continue to run until the 

air stripper sump is pumped down to the low level float and then it will stop. 

8 



Each time the water treatment building is visited for performance of scheduled or 

unscheduled tests, the activities performed should be documented on CW-2 Operation 

Log forms provided in ATTACHMENT J. 

Tasks Performed One Time Per Week 

• Read and record blower air pressure. It should be between 25 and 30 

inches of water (Gauge 6). If it is outside these limits, identify and remedy 

the problem. 

• Red and record the pressure reducing valve inlet and outlet pressures 

(Gauges 8 and 9). The outlet pressure should be between 5 and 10 psi. 

If it is outside these limits, identify and remedy the problem. 

• Read and record the time and the accumulative water meter (Gauge 1 0) 

readings. It is important to record the time at the moment the 

accumulative water meter is read. 

• With a stopwatch, measure the time, in seconds, required for one 

revolution (1 00 gal) of flow on the accumulative water meter. Calculate 

the instantaneous flow using the following equation: 

6000 = flow (gpm) 
sec/100 gal 

The flow should be between 49 and 51 gpm. If it is not, adjust the inlet 

valve located just above the pressure reducing valve. 

• Measure and record the time required for the water level in the sight glass 

on the air stripper to drop one inch with the discharge pump running. The 

time should be between 1 and 2 minutes. If it is not, adjust the outlet 

valves leading to the rapid infiltration ponds. 
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• Measure and record the volume of AQUA MAG solution remaining in the 

chemical feed tank by interpolating between 100 gallon increments 

marked on the tank. If the volume remaining is less than 200 gal, mix 

more solution. The mixture is as follows: 

4.1 gal AQUA MAG/1 00 gal solution 

Water to mix the solution is treated water obtained from the air stripper 

discharge via the PVC piping which enters the top of the chemical feed 

tank. 

• Calculate and record the volume of AQUA MAG solution consumed per 

day between the two most recent chemical feed tank volume 

measurements using the following equation: 

• (tank volume between consecutive measurements) x 24 = volume of solution 
(number of hours between measurements) consumed per day 

The system should consume between 10 and 12 gal/day of AQUA MAG solution. 

If the consumption is not within these limits, identify and remedy the problem. 

small variations can be remedied by adjusting the chemical feed pump. 

• Record the quantity of pure AQUA MAG on hand. If the quantity is less 

than 55 gal, order additional. AQUA MAG is available from 

Treatment Technology, Inc. 
P.O. Box 668 
Evergreen, CO 80437-0668 
(303) 670-3936 

• Clean the floor and remove any trash in the building. 

10 



• Inspect the outside of the building and fence. If vandalism or damage has 

occurred, repair as necessary. 

Tasks Performed One Time Per Month 

• On the last day of each month (± two days), read and record the 

accumulative water meter (Gauge 1 0) for reporting to the New Mexico 

State Engineer Office. 

Sample air stripper influent and effluent for analysis and reporting to the New 

Mexico Environment Department, Groundwater Bureau. 

Tasks Performed One Time Per Quarter 

• During February, May, August and November, monitor wells MW-17, MW-

77, and MW-78 will be sampled and have the water levels measured. 

Tasks Performed Two Times Per Year 

• Check flow switch paddle for fatigue cracks. 

Tasks Performed One Time Per Year 

• Shut the system down by turning the submersible pump HOA switch on 

the Main Stripper Panel to off. Wait for the blower and discharge pump to 

stop (5 min ±). Separate the sir stripper at the joint below the bottom tray 

and lift all trays about 3 inches using the gantry crane. Inspect, with a 

flashlight, the bottom tray for calcium carbonate encrustation or other 

debris. If encrustation is observed in the trays, they should be cleaned 

with a high pressure washer and a wet/dry vacuum, using the gantry 

crane in the building, to lift the trays. 

11 Revised February 13, 2003 



SYSTEM TROUBLE SHOOTING, REPAIRS, AND SUPPLIES 

Startup After Automatic Shutdown 

Anytime the system is shut down by the automatic control system or by a power failure, 

it is absolutely important for the responding technician to follow the following sequence: 

• Document the status of the system including all alarms on the Main 

Stripper Panel (see FIGURES 4, 5, and 6). Document water levels in the 

air stripper sump, building sump, ponds and chemical feed tank. 

Document any other potentially relevant or unusual circumstances. 

• Determine and document the cause(s) of the shutdown. TABLE 1 may be 

helpful in determining the cause(s) of the shutdown. 

• Remedy the cause of the shutdown and restart the system. 

For assistance with any trouble shooting, repairs or supplies, contact the people 

outlined in TABLE 2. 

EQUIPMENT REPLACEMENT SCHEDULE 

It is anticipated that mechanical equipment will need to be replaced at the following 

approximate intervals: 

Well- redevelop 

Submersible pump 

Blower motor 

Discharge pump 

10 year 

10 year 

10 year 

10 year 

If it is necessary to replace any equipment, contact the people outlined in TABLE 2 who 

supplied the original equipment. 

12 



WASTE MANAGEMENT 

Waste generated by the Source Containment System will be handled as follows: 

AQUA MAG Drums - These will be cleaned and reused for collection of spent 

materials at Spartan's Rio Rancho facility. 

Trash - This will be placed in the dumpster at Spartan's Rio Rancho facility. 

Calcium Carbonate Encrustation -This material will be accumulated in a plastic 

bucket and analyzed for TCLP - chromium and TCLP - 8260. If the 

material does not exceed TCLP standards, it will be dried and placed in 

the dumpster at Spartan's Rio Rancho Facility. If the material exceeds 

TCLP standards it will be handled by a licensed waste transportation and 

disposal vendor. 

Inoperable Equipment- Any inoperable equipment which has come in contact 

with untreated groundwater including submersible pumps, discharge 

pumps, and water piping will be steam cleaned in the air stripper building 

prior to leaving the site. 

Decontamination and Purge Water- Water resulting from decontamination of 

equipment or purging of monitoring wells is discharged to the building 

sump and pumped to the inlet side of the air stripper by the sump pump 

for treatment by the air stripper. 

Well Redevelopment Waste Water- This will be decanted and neutralized at the 

site and treated through the air stripper. 

13 
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TABLE 1 

AUTOMATIC CONTROL SYSTEM LOGIC SUMMARY 

Item 

Submersible Pump 

Blower 

Discharge Pump 

Sump Pump 

When it Runs 

Main Stripper Panel 
HOA-Auto and 
Blower Pressure >9 H20 and 

Submersible Pump Panel 
HOA - hand and 
START - press 

Main Stripper Panel 
HOA- auto 

HOA - auto and 
water in air stripper sump 
up to middle float 

High water level in pit and 
submersible pump on 

Chemical Feed Pump Submersible pump on 

17 

Whf:m it Stops 

Main Stripper Panel 
low blower pressure or 
high air stripper sump level or 
high building sump level or 
high Pond 6 level or 
high well pit level or 
no flow from well pump or 
low chemical feed tank level 

Submersible Pump Stops 
(with delay) 

Water in air stripper sump 
down to bottom float or 
high Pond 6 level 

Low water level in pit or 
submersible pump off 

Submersible pump off 



TABLE2 

ASSISTANCE WITH TROUBLE SHOOTING, REPAIRS OR SUPPLIES 

Problem Area Company Phone# Contact 

General System Operation METRIC Corp. 505-828-2801 Gary L. Richardson 

Well Rodgers & Co., Inc. 505-877-1 030 Clarence Rodgers 
Submersible Pump 
Pump Panel 
Pressure Reducing Valve 
Water Meter 
Chemical Feed Pump 
Sump Pumps 

Air Stripper EPA Companies, Inc. 1-800-443-7 426 Jim Bailey 

Water Treatment Building Ron Romero, Inc. 505-242-5760 Ron Romero 

Electrical ORB Electric 505-877-8500 Randy Baker 

Piping Rodgers Plumbing 
& Heating, Inc. 505-243-9703 Jim Rodgers 

Rapid Infiltration Ponds METRIC Corp. 505-828-2801 Gary L. Richardson 

5354 Monitoring System Spartan Technology, Inc. 505-892-5300 Tim Hoover 

AQUA MAG Treatment Technology, Inc. 303-670-3936 Bryan McCarty 

18 



CONTINGENCY PLANS 

Should monthly air stripper effluent testing indicate that the stripper effluency is 

declining, the stripper will be cleaned and repaired as necessary to maintain the 

treatment efficiency. 

Should weekly water level measurements in the rapid infiltration ponds indicate they are 

clogging, provisions will be made to clean the ponds. 

Should unforeseen operational issues or problems arise, these will be defined, 

solutions will be developed, and this plan will be revised as necessary. 

HEALTH AND SAFETY PLAN 

A health and safety plan for operation of the Source Containment System is contained 

in ATTACHMENT K. 

19 



ATTACHMENT A 

WELL, PUMP, VALVE, WATER METER, 

AND FLOW SWITCH LITERATURE 
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Read this guide 
completely 
before installation 

Myers recommends a waterwell drill-· 
er or experienced waterwell service­
man to install new water systems -or 
to replace an existing submersible 
waterwell pump or pump motor. 

Please read this entire Guide before 
installing your Myers Submersible 
Pump. 

CAUTION: Do not run unit dry. 
Unit can be severely damaged 
if run .dry. For safe testing 
wait until pump Is wired; 
grounded and completely sub. 
merged. 

Q Pump Selection & ·Inspection 
1. Select the 

right pump & motor 
Gallons per minute desired + pres­

sure required + depth to pumping 
level determines which MYers 4" 
Submersible Pump size and model is 
right for your waterwell system. 

All 4" Motors are NEMA Standard 
wat~rlubricated motors. Single phase, 
3-wtre' motors require control boxes 

containing the capacitors,· relay and 
combination starter, while three phase 
units require the Myers combination 
starters. Single phase, 2-wire motors 
do not require control boxes. 

2. Inspect your 
new pump & motor 

After purchase, check the pump 
and motor and other contents of the 

shipping containers for possible dam­
age. Do NOT lift the Submersible Mo­
tor by its attached electric motor cables. 

Find the loose owner's information­
plates and check the listed model 
number against the data on the motor 
and the pump. 

0' Pre-Installation Preparation 
1. New Wells 
. a) Location of pump. If properly 
mstalled, your Myers Submersible 
Pump will provide years of depend­
able. trouble-free service. For new 
wells, always locate well to provide for 
easy removal and replacement of 
pump. The water tank and electrical 
controls can be located some distance 
from thewell. 
. b) Determine depth of pump in well 
m order to purchase electrical cables 
of sufficient gauge and length to 
reach from pump motor to electrical 
motor control box - and to purchase 
galvanized iron pipe of sufficient 
length to reach from pump discharge 

to water tank. (See cable-length and 
cable-size charts.) 

c) Location of water tank & electri­
cal controls. Always install the pres­
sure tank and electrical controls in a 
clean; dry basement or utility room to 
avoid dampness. and temperature ex­
tremes. A pressure relief valve piped 
to a suitable drain is recommended. 

13800A968 

2. Replacing pump 
(or motor only) 
in existing well 

a) Turn off power at electrical control 
box. . 

b) Remove well seal from top of well. 
c) Remove old pump from well: 

1) if galvanized iron pipe was used 
originally, you'll find a number of rigid 
sections joined together. Pull pipe up­
ward and dismantle each section as 
you go, untaping or unbanding electri­
cal motor cables from each section 
until you reach pump. 

2) when old pump is out of well, cut 
electrical cables as close to original 
splice connection as possible. 

3) while new cable is preferred 
(because it will remain submerged for 
a number of years), you may wish to 
re-use the old cable. Wipe off and 
clean the insulation, examining care­
fully for cuts, cracks and abrasions. If 
in doubt, purchase new cable. 

4) if new cable is necessary, 
measure length of old cable (from pump 
motor to power source) and purchase 
s~ffici~nt replacement lengths. (See 
w1re-s1ze and cable-length selection 
charts.) 

3 

3. Attaching pump to 
motor 

a) Remove shaft protection clamp 
from top of motor. · 

b) Scrape mounting faces of both 
pump and motor. All rust and dirt must 
be completely removed. 

c) The pump and motor must be kept 
in a straight line to assure proper shaft 
and coupling alignment. Carefully lower 
pump onto motor. If motor shaft splines 
and pump coupling splines do not en­
gage, lift pump and rotate motor shaft 
only very slightly. Repeat until motor 
and pump are properly mated, then 
securely bolt together. 

d) Install cable guard. Cable should 
be protected at the top of the guard 
with a heavy layer of tape or rubber 
pads.· 



G) Grounding 
t. Motor grounding 

instructions 
CAUTION: ·Failure to ground this 

unit properlymay result in severe elec­
trical shock. Ground your submersible 
by using a Franklin pigtail with ·ground. 
If your unit does not have a grounded 
pigtail, the motor can be grounded by 
running a copper grounding wire from 
the pump discharge bowl to the main 
electrical system ground. Following is 
the .·recommended grounding proce-
dure: · 

a) The grounding wire to be used 
must be the same size as the power 
conductor wires. Insulated stranded, 
insulated solid, or bare solid copper 
wire may be used. Aluminum wire is 
not suitable for this application. 

b) If stranded wire is used, attach a 
crimp type wire ring terminal that will fit 

the motor mounting studs. A fork-type 
terminal with ends turned up is also 
acceptable. Slip terminal onto stud, 
followed by locking washer. Securely 
tighten the screw. 

c) If solid wire is being used, loop 
bare end of it around the stud followed 
by a locking washer. Securely tighten 
the nut. 

CAUTION: Do not put the ground 
wire into a bind. 

d) Connect the top end of the ground 
wire to the main electrical system 
ground. 

WARNING: Reduced risk of elec­
tric shock during operation ofthis pump 
requires the provision of acceptab.le 
grounding: Caution: Failure to ground 
this unit properly may result in severe 
electrical shock. Grounding your new 
submersible pump is accomplished by 
running a copper grounding wire from 
the main electrical system ground to 
the green ground wire in the motor 
pigtail. Followi~g is the recommended 

grounding procedure: This pump is 
provided with a means for grounding. 
To reduce the risk of electric shock 
from cont~ct with adjacent metal parts, 
bond supply box to the pump-motor­
. grounding means and to all metal parts 
accessible at the well head, including 
metal discharge pipes, metal well cas­
ing, and the like, by means of (1) an 
equipment-grounding conductor at 
least the size of the well-cable conduc­
tors, or the equivalent, that runs down 
the well with the well cable and (2) a 
clamp, a weld, or both if necessary, 
secured to the equipment-grounding 
lead, the equipment-grounding termi­
nal, or the grounding conductor on the 
pump housing. The equipment-ground­
ing lead, if one is provided, is the 
conductor that has an outer surface of 
insulation that is green with or without 
one or more yellow stripes. NOTE: 
N.E.C. requires submersible pumps 
be grounded at instaHation. 

4J l.nstallation of Pump in Well 
1. Before loWering 

pump 
a) Smooth out any rough spots or 

sharp edges on the top lip of the well 
casing with a hammer or metal file to 
prevent damage to the pump or power 
cables when lowering into well. 

b) As you add additional sections of 
galvanized iron pipe, apply pipe com­
pound only to the male threaded ends 
of each ·section and tighten to next 
section. 
c) Tape the power cables to the pipe, 
straight up from bottom to top. Do NOT 
spiral cable around the. pipe. Use 
waterproof tape or nylon lock bands 
every 20ft. (6 meters) on galvanized 
iron pipe. 

Do not allow any excess cable 
between bands, cable must be as flat 
against pipe as possible. 

13800A968 

2. Lowering the pump 

= r-
Check Valve 

!'---rape Cable Installed at 
Pump and Every 10ft. 

Every 200 ft. 
(3 meters) 

(60 meters) 
Thereafter.~ 

-.-- ~ Drawdown f.:! ;;; Water Level 

~ ~ 
~0:: 

I 
10 ft. (3 meters) 
Minimum 

_..__ 

5 ft. (1-1/2 
meters) 
Minimum 

I-- ~ 

~Bottom 
of Well 

5 

a) Align pump carefully when begin­
ning to lower it down the well casing. 
Do not let the pump, cables or pipe rub 
against the well casing. Take care that 
cable insulation is not dragged or 
scraped over the top lip of the well 
casing. 

b) Depth of pump setting. Lower 
pump into well slowly without forcing. 

(On deep settings, we recommend 
that a check valve be installed at the 
pump and every 200 ft. (60 meters) 
thereafter to prevent water shock from 
traveling back to pump.) 

Lower pump to at least 10 ft. (3 
meters) below the maximum draw­
down of the water level, if possible, 
and never closer than 5 ft. (1-1/2 
meters) from the bottom of the well. 



(9-Trouble·Shooting 
The vast majority of service calls on 

waterwell systems are caused by 
either' water-logged tanks or by 
problems which are electrical in 
nature. 

The Myers submersible pump and 
waterwell system should be checked 
periodically for quality of water, draw-

PROBLEM· 
. I 

Pump won't run 

Pump runs, but no water 
pumped 

Reduced capacity 

Pressure switch won't cut out 

13800A968 

down, pressure, GPM, cycling periods 
{how often the pump starts and how 
long it runs) and proper operation of all 
automatic controls .. 

Never operate the pump for long 
periods of time with the discharge 
valve closed. This could cause over­
heating resulting in damage to the 

PROBABLE CAUSE 

Blown fuse, broken (or loose) 
electrical connections. 

Pressure switch not closing. 

Motor overload protection contacts 
open. 

Incorrect control box, 

Improper wiring connections. 

Low voltage. 

Pump stuck or clogged with foreign 
matter. 

Check valve installed backwards. 

Setting too deep for rating of pump. 

Pump not submerged; not deep 
enough in well. 

Pump in mud, impeller plugged or 
intake strainer clogged. 

Strainer or impellers partially 
clogged or plugged. 

Corroded discharge pipe. 

Excessive pump wear. 

Pressure switch not set correctly. 

Water level too low in well for rating 
of pump. 

Switch opening clogged. 

Excessive wear on parts. 

7 

pump and its motor. A properly-sized 
relief valve should be installed before 
the tank to prevent the pump from 
operating with the discharge valve 
closed. 

Familiarize yourself with potential 
problems and trouble-shooting 
solutions. 

SOLUTION 

Check fuses, capacitor, relays and 
all electrical connections. 

Adjust or replace .. 

Contacts will close automatically 
within short time. · 

Check & replace if necessary. 

Check wiring diagram. 

Check voltage at control box. 

Pull pump and examine. 

Reverse and re-install. 

Check rating table. 

Lower pump if possible. Check 
recovery of well. 

Pull pump and clean. Check well 
depth. Raise pump if necessary. 

Pull pump and clean. 

Replace pipe. 

Pull pump and replace worn parts. 
Or, replace pump. 

Revise settings: 20-lb cut-in, 40-lb 
cut-out; or 30/50 (depending on tank 
size). 

Check pump setting. 

Clean out openings or, if necessary, 
replace switch. 

Replace worn parts. 



ISO 9001 Reaistered Qualitv Svstem 

THE RANGER 
4" High Flow Submersible Pumps 

1- 10 HP 
25, 35, 50 and 80 GPM 

M YERS RANGER SERIES PUMPS PROVIDE 
LARGE VOLUMES OF WATER FOR USE 

IN IRRIGATION AND NUMEROUS OTHER 
WATER SYSTEM APPLICATIONS. Corrosion 
resistant design features, coupled with 
abrasion resistant components ensure 
long, reliable life in the toughest environ­
ments. For more information on Myers 
Ranger pumps, contact your Myers 
distributor or the Myers Ohio sales office 

-at 419-289-1144. 

BENEFITS AND FEATURES 
• Tough corrosion resistant design. 

• Abrasive handling design for long life. 

• Powerful performance 
- head capabilities to 11 00 feet 
- flow capacities to 1 00 gpm 

• Easy installation 
- slim 3%" diameter easily fits into 4" wells 

• NEMA mounting dimensions. 

• 2" NPT discharge. 

Construction Material 

Discharge Bowl 
Suction Bowl 
Shell 
Suction Screen 
Coupling 
Shaft 
Lead Guard 

Staging 

Shaft Bearing 

Heavy Duty Stainless Steel 

Engineered Thermoplastic 

Buna-N 

WHERE INNOVATION MEETS TRADITION 

Myers· 
Pentair Pump Group 



25 GPM Ranger Series 
Performance Curves 
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·THE RANGER 

Pump Selection Table 

SS10-25 35 31 27 22 18 11 
SS15-25 1Yz 33 30 27 23 20 15 

20/40 SS20-25 2 36 33 31 28 25 21 17 
SS30-25 3 33 30 25 18 
SS50-25 5 37 34 31 28 25 22 18 13 
SS75-25 7% 34 32 30 28 26 23 19 16 

SS10-25 30 27 22 17 12 
SS15-25 1Yz 36 33 30 27 23 20 15 

30/50 SS20-25 2 38 36 33 31 27 24 20 16 
SS30-25 3 36 34 32 30 28 22 15 
SS50-25 5 38 36 33 30 27 24 21 16 
SS75-25 7% 39 37 36 34 32 29 27 24 22 18 15 

•€~~~-, -.-~·-~~,~~~~---·~.·-.~~~~-:-~~~. ~-:-·~~--~ ,-""'"""•~"~~.....---:~~: '""'...........-~::,.,.,..,..,.,...r~" :-• .-_.............-,.._,~~ 

~· SS10-35 1 37 25 
SS15-35 1% 49 43 35 28 
SS20-35 2 50 46 41 35 27 

20/40 SS30-35 3 49 46 42 38 33 27 
SS50-35 5 49 47 45 39 32 23 
SS75-35 7% 50 47 44 40 36 32 27 

SS100-35 10 49 47 45 42 40 38 35 32 28 25 21 

SS10-35 1 25 
SS15-35 1% 42 34 26 15 
SS20-35 2 50 46 40 33 26 16 

30/50 SS30-35 3 49 45 42 37 .33 26 21 15 
SS50-35 5 49 47 45 43 36 28 18 
SS75-35 7% 49 46 43 38 34 30 24 16 

SS100-35 10 51 48 46 43 41 38 37 33 31 27 23 
~ .~~ ,. ,. ;:-'"-' . ..,..._~ ............ ._. . .......,.., 

SS15-50 1% 65 56 46 37 
SS20-50 2 70 63 56 47 40 30 

20/40 SS30-50 3 70 64 60 55 50 44 36 
SS50-50 5 72 70 67 64 61 57 54 51 41 30 
SS75-50 7% 70 67 65 60 55 49 43 35 
SS100-50 10 67 63 58 53 48 43 38 
SS15-50 1% 55 45 34 20 
SS20-50 2 64 55 47 40 29 

30/50 SS30-50 3 70 64 60 55 49 44 35 29 
SS50-50 5 70 66 64 60 57 54 50 46 36 23 
SS75-50 7% 67 65 63 58 53 46 40 32 

SS100-50 10 70 65 61 56 52 46 41 36 I 

. . . . . .. ' . . . "•'" . .. .,. . . . . . ' . . . . ~ -

SS20-80 2 75 56 40 
SS30-80 3 93 81 72 60 50 

20/40 SS50-80 5 101 94 87 80 72 63 57 49 40 
. SS75-80 7% 104 100 96 91 87 82 77 72 60 45 

SS100-80 10 104 102 100 96 93 90 87 78 66 55 
SS20-80 2 58 40 
SS30-80 3 81 71 60 48 37 

30/50 SS50-80 5 100 94 88 80 72 62 58 50 40 
SS75-80 7% 104 100 96 90 87 82 78 72 67 52 39 

SS100-80 10 105 103 100 96 93 89 85 82 73 62 51 



SPECIFICATIONS 
Flow Total 

Cat. Rate Length Weight Length 
No. HP GPM Stages "A" ln. Lbs. "C"In. 

SS10-25 1 25 7 18 12 30 
SS15-25 1% 25 9 21 15 34 
SS20-25 2 25 11 24 16 38 
SS30-25 3 25 15 30 20 51 
SS50-25 5 25 25 48 30 71 
SS75-25 7% 25 37 67 45 96 
SS10-35 1 35 4 15 10 27 
SS15-35 1% 35 6 18 13 31 
SS20-35 2 35 8 22 15 36 
SS30-35 3 35 11 28 22 49 
SS50-35 5 35 18 43 28 66 
SS75-35 . 7Y. 35 28 62 40 91 
SS100-35 10 35 37 75 86 119 
SS15-50 1 Y.. 50 6 21 15 34 
SS20-50 2 50 7 23 16 37 
SS30-50 3 50 10 31 20 52 
SS'@-50 5 50 16 48 32 71 
SS75-50 7Y. 50 25 70 45 100 

SS100-50 10 50 32 84 55 128 
SS20-80 2 80 6 29 20 43 
SS30-80 3 80 9 39 26 60 
SS50-80 5 80 14 59 50 83 

I SS75-80 7Y. 80 22 86 66 116 
SS100-80 10 80 27 100 75 144 

MOTOR/CONTROL BOX DATA 
MOTOR 

CATALOG NO. OF 
NUMBER HP WIRES, PH VOLTS 
S2JF102 1 2 0 1 230 
SJF102 1 3 1 230 

S2JF152 111l 2 1 230 
SJF152 111l 3 1 230 

SJF1503 111l 3 3 200 
SJF1523 1Y2 3 3 230 
SJF1543 m 3 3 460 
SJF2021 2 3 1 230 
SJF2003 2 3 3 200 
SJF2023 2 3 3 230 
SJF2043 2 3 3 460 
SJF3021 3 3 1 230 

'· SJF3003 3 3 3 200 
SJF3023 3 3 3 230 
SJF-30~ 3 3 3 , 460 

·~: ::: ~:suF 5021 5 3 1 230 
SJF5003 5 3 3 200 
SJF5023 5 3 3 230 
SJF5043 5 3 3 460 
SJF5053 5 3 3 474 

..:::•, SJF7503 711l 3 3 200 
SJF7523 711l 3 3 230 

~~:: ·::-.. SJF7543 711l 3 3 460 
SJF7553 711l 3 3 575 

SJF10043 10 3 3 460 
I SJF10053 10 3 3 575 
* Does not mclude wetght of shtppmg contatner 

K3398 10/00 
Printed in U.S.A. 

* ~~~N'~ Pentair Pump Group 

THE RANGER 

Total 
Weight 

Lbs. 

34 
38 
43 
60 
82 

136 
32 
36 
42 
58 
78 

116 
202 

38 
43 
60 
82 

133 
171 
47 
66 

100 
132 
191 

4" High Flow Submersible Pumps 
1- 10 HP 

25, 35,50 and 80 GPM 

B 

LENGTH"B" 

PUMP END 
CATALOG IDENTIFICATION 

SS10-25 --"'-- -r-1 

WEIGHT 

25= 25GPM 
35= 35 GPM 
50= 50GPM 
80= BOGPM 

10 = 1 HP 
15=1XHP 

'- 20=2HP 
30 = 3 HP 
50= 5 HP 
75=7XHP 

100 = 10 HP 

- SS-STAINLESSSTEEL 

CONTROL BOX 
CATALOG WEIGHT 

MAX. AMPS IN. LBS. NUMBER LBS. 
9.8 
9.8 
13.1 
11.6 
7.4 
6.4 
3.2 
13.2 
9.3 
8.1 
4.1 
17 

12.5 
10.9 
5.5 

27.5 
20.5 
17.8 
8.9 
7.1 

30.5 
26.4 
13.2 
10.6 
18.8 
15 

12 22 --- ---
12 22 CJF10-2 4 
15 30 --- ---
14 27 CJF15-2 5 
13 23 CJ15-03 3 
13 23 CJ15-23 3 
13 23 CJ15-43 3 
15 29 CJ20-21 11 
14 27 CJ20-03 3 
14 27 CJ20-23 3 
14 27 CJ20-43 3 
24 49 CJ30-21 15 
21 40 CJ30-03 3 
21 40 CJ30-23. 3 
21 40 CJ30-43 3 
30 66 CJ50-31 15 
24 50 CJ50-03 3 
24 50 CJ50-23 3 
24 50 CJ50-43 3 
24 50 CJ50-53 3 
30 66 CJ75-03 3 
30 66 CJ75-23 3 
30 66 CJ75-43 3 
30 66 CJ75-53 3 
44 116 CJ100-43 5 
44 116 CJ100-53 5 

F. E. Myers, 1101 Myers Parkway, Ashland, Ohio 44805-1969 
419/289-1144, FAX: 419/289-6658, www.femyers.com 

Myers (Canada), 269 Trillium Drive, Kitchener, Ontario N2G 4W5 
519/748-5470, FAX: 519/748-2553 
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i .. · .. , 

Water Division 

Specifications 
Application 
Cold water measurement of flow In 
one direction 

RODGERS P&H INC liJ 02 

operating Charae~~ristics -
NomHII Opending Jlllange -) AWWA .? 7 Low Flow - ...... 
@i00%Acc:uraw±1.5%, Standard @95%" _.,; 

%' f'..... ~to20US~ 1 to20USgr:xn ......._ 'IAIUS~ 
~--~----~u~··~~~~~~m~~~---~r-~0=~~~~·=·5~~~~~~----~~-~~~~·~~~~~---~ 

%' ~. to 30 us gpm 2 to so us gr:xn 'lA us gpm 
Maximum Operating Pressure 0.11 to s.a fi131h 0.45 to e.a ms~ o.oe m31h 
150 psi (1 034 kPa) , ... 1• 1 to so us gpm 3 to 50 us gprn % us gpm 

'-""" 0.23 to 11.4 fn3~ 0.68 to 11.4 m3Jh 0.09 rri3Jh Register · h=-....!..-=-.....::::;:.;;;..:..:.:=.:.:.:...--J-..::;;;,;:....-~~..~..., ........ ...;;:;;::.;.;;.~--1 

Direct reading, center sweep. roll-
sealed, magnetic drive, with low flow 
Indicator 

Measuring Chamber 
Nutating Disc, synlhetic polymer 

Options 
Sizes 
%", %•x:y4• 
%', :Y4• Sl.~4° X 1• _., 
1",1•x1V4• 

Units of Measure _.. 
U.S. Gallons ~ 
Imperial Gallons 
Cubic Feet 
Cubic Metres 

Register Types 
Direct Reading: v--

Synthetfc polymer box and cover 
Bronze box and cover 

Remote Reading: 
ARB, ARB ProRead 
Pulser-RM 
Trioon/S 
Tricon/E 

BattomCaps 
Synthetic polymer 

(&oS• only) 
Gastlron 
Bronze 

Connections 
Sro~e. straight or bent 

REGIONAL SALES and SERVICE OFFICES 
• NOfffiiEAS'I': 230 Gardner St. 

Sulte4 
, MA'02043 

40·5080 
• e 1.: 4251 Plymouth Fld. 

SUite2200 
AnnArtlOr, MI4S1oo-ogae 
(313) 995-6770 

• SOUTl-fEAST: Hwv. 229 South 
Tallassae, AL36078 
{205) 283-6555 

C Ccpyright 1991 Schlumbergar Industries, Inc. 

Registration 
llealstratlon (per eweeD hand revolution): . ~ 

%. ~o&"'lr1" 

10.000.000 USGallons 
1 0,000,000 IIJl)EIIial Gallonll 

1.000,000 CLbic Feat 
100,000 Cubic Metres 

10,000 Clbic Metres 

·Dimensions 

" " , , 
" 

c D 
A B Std ARIJ Pul Thrads OD E F 

lnfmm lnlmm ln1mm lnllnm lnlmm per Inch lnlmrn lnlmm lnhnm 

rn 3% 4% .Slll ~ 1.000 1% 2~ 
191 92 124 137 171 14 26 41 64 
rn :we q~ 5% ~ 1~ ~% 2% 
191 92 124 137 171 11 'h 33 41 f!fl 

~· 9 4% 5~ 51:J'.e 7% 111h 1.290 17AI 2% 
1------1.....::::::22::!9-1-..!1.!.1, 140 148 187 33 48 67 

71h 4% 5Jh 51:¥111 7% 11 'V,z 1.200 17AI 2% 
191 11, 140 148 187 33 48 fJT 
9 4% 511.1 519'Jo 7% 11 11.1 1.626 1'AI ~ 

229 111 140 148 187 41 48 70 

1" 1~ 61h Mt (1% 1»'18 11 Y.z 1.626 21AI 2lV.t 
273 166 162 168 208 41 54 70 

1' X 1¥1." 1 o:t4 6\-'z 6ll1! 6% IWla 11 Y.z 1.865 2~ 21o/le 
273 165 162 168 208 47 54 71 

• SOUTHWEST: 14285 Midway Rd. 
SU1te170 
Clalla$, 'rX 75244 
C214) 404-8251 

• WEST: 11726 Willake St. 
Santa Fe Springs, CA 90670 
r213) 948-4428 

• CUSTOMEFI SERVICE! 
Highway 229 Soulh 
TaJiassi;ie, AI.. 30076 
1-B00·645-1892 

CANADIAN SALES 
• Schlumberger Canada, LTD. 

Meeaurement Division 
7276 w~ Cradlt Ava. 
MISS~ o~.L.SNoM9 
(416) 858~11 
F~ (416) 856-0428 

~ 
1.7 
4 

1.B 
e 

2.7 
5'1!.! 
2.5 
611.1 
2.9 
~ 
4.4 

101~ 
4.6 

T-10 SMALL 1191 6M 
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Water Division 

5fa", 3A." & 1" 
NEPTUNE l=i 0 PRESSURE LOSS 

~ !--""" _.. . 1---~ . -1--
I.-- 1-:-

5 6 7 I I 10 ,, 12 13 14 ,, 11 17 

1.14 2.04 2.&0 2..95 ~, 3.118 

~----"' ~----"' -I-' I"' 
1-' I-

~ 1-1--1--
1--1----

~03 

..690 

-v v 
414 • 

:a 
.278 ID 

,. 

k-" 

2CI 11 us gprn 

4.31 Uo$ m'lh 

v ~--""r 
.690 

.552 

.414 ~ .. 
.278 CD 

.131 

0 1 2 3 4 ' 6 T I 8 10 11 12 13 14 111 11 17 11 11 2D 21 22 23 24 25 26 'D 28 28 30 US gpm 

0 .23 

1" 

10 

8 

Q I 
0 
a. 

4 

2 

.88 1.14 1.59 2.oc ua 2.1s 8.41 aae 

1---
-1--~ 

~ -_..----1-" 

.......... ~ 

.690 

.414 .. ... .. 

.276 CD 

.131 

O 0 2 4 II I 10 12 '14 11 11 20 22 24 26 28 30 32 34 38 38 40 CZ 44 48 41 liD US gpm 

0 .45 1.31 :ue 4.01 LDD IUO f-11 7.72 8.13 
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Water Division 
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Water Meter 
Sizes: 111.!" &2• 

ta!04 
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-=--..--...-·· --'-•. /."_4.·, ' 

~"' .. ....:.... ______________ ___. 
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Features 
and Benefits 
Roll-sealed Register 
,. Magnetic driVe. low torque 

registration ensures accuracy 
• Impact-resistant, 11at, giess lens for 

. leglbiuty 
• 1 :1 Ratio, low flow indicator detects 

leaks 
> Bayonet mount allows in-line 

serviceability 
• Tamperproof seal pin deters theft 
,. Date of manufacture, size, and 

model stamped on dial face 

Cast Bronze Malncase 
• Sturdy, durable, corrosion resistant 
• Resists internal pressure stresses 

and external damage 
)o Handles in-line pipi"'g Stress 
• l!lecoical grounding W11Linully 

• Resldusl value 
Nutating Disc Measuring Chamber 
> Widest effectiVe flow range for 

greater utility revenue 
> Excellent low flow accuracy 
,. Corrosion resistant 
> Floating chamber design is 

unaffected by meter position or 
in-fine piping stress 

>- Three-piece chamber for e:asy 
sarviceab!6ty 

Systems compatibility 
>- AdaptabDlty to aD Neptune Systems 

provides flexibifrty 

Performance 
Every Neptune T-1 0 water meter 

meets or exceeds the latest AWWA 
Standard. C7Q0-90. Its nutating disc, 
positive cfiSplacement principle is time 
proven for accuracy and dependabDity 
since 1892, ensuring maximum utility 
revenue. 

Construction 
The Neptune T-1 o water meter 

coriSists of three major compOnent 
assemblies: a roll-sealed register. a 
cast bronze maincase, and a nutatlng 
disc measuring chamber. 

The direct-reading register assembly 
is roll-sealed, enmlnatlng lens fogging, 
antl i:i QOUDied to the meawrin'il 
chamber by a magnetic driVe. The 
register contains a low flow Indicator 
for leak detection and, for reading 
convenience. can be mounted on the 
meter in any of four posltlons. Also 
available are remote reading registers 
for the Neptune ARB~ V\utomatic 
Reacfng and SiD'ng) Systems. Pulser­
RM visual remote system, and 
Tricon 'IM/S and Tricon!E systems. The 
register Is secured to the maincase via 
a tamperproof seal pin. 

The conosion-resistant cast 
bronze maincase will withstand most 
service cond'rtions: internal water 
pressure. rough handling, and In-One 
piping stress. 

The Innovative floating chamber 
design of the nutatlng disc measuring 
element' protects the chamber from 
frost damage while the unique cham­
ber seal extends the low 11ow accuracy 
by bonding the chamber ouUet port 
to the maincase outlet port. The 
nutatlng disc measumg element 
utn!zes corrosion resiStant materials 
throughout and a thrust roller to 
minimize wear. 

Warranty and 
Maintenance 

Neptune T-1 0 water meters are 
warranted by Schlumberger for perfor­
mance. materials, and workmanship .. 
Schlumberger fUrther offers an 
optional post-warranty maintenance 
program 10r extenOed SerYICB l!le. 

When desired, owner maintenance Is 
easily acc:ompfJShecl either by l.ritized re­
placement of major components or by 
parts ret:ar of an ind"Nidual ci:mponent 

Guaranteed 
Systems 
Compatibility 

All Neptune T·1 0 meters are 
guaranteed~ to oor Pulser·RM. 
ARB. CMR®, Tricon!S. Tricon!E. NMR, 
and Unigun,.. Systems without 
removing the meter from service. 
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Water Division 

Specifications 
Application 
Cold water measurement of flow In 
one dlr$Ction. 

Maximum Operating Pressure 
150 psi (1 034 kPa) 

Reg._r • 
Direct reacfu"g, center sweep, ~sealed. 
magnetic drive with low-flow indicator 

Measuring Chamber 
Nutating disc, vulcanized hard rtlbber 

Options 
Sl~ 
11..-2" Aenged or screw end 
2" Ranged or screw end 

UnitS of Measure 
U.S Gallons 
Imperial Gallons 
Cubic Feet 
Cubic Metres 

Register Types 
Director Reading: 

Bronze box and cover- (standard) 
Remota Reading: 

Pulser-RM 
ARB Systems 
Tricon/S 
Tricon/E 

Measuring Chamber 
Synthetic Polymer 

Companion Flanges 
Cast Iron or Bronze 

REGIONAL SALES and ~VICE OFFICES 
• NORTHEAST: 230 Gardner St., Suile 4 

E MA02043 
5080 

• 14700 Farmington Rd., Suite 106 
l..iwnla, Ml 48154 
(313) 421-30e5 

• 50\JTHEAST: Hwy. 229 South 
iati&SSBQ, AL 36078 
(205)~55 

• SOU11-IWEST: 14285 Midway Rd., Suite 170 
Dallas, TX 75244 
(214) 404-8251 

I WEST: 1172SWilakest. 
Sanla Fe Spr:lngs, CA. 90670 
(213) 94&4428 

• CUSTOMER SERVICE: 
~229South 
T~,AL3607B 
1·800-645·1892 

CANADIAN SALES 
• Schlurnberger canada, Ud. 

lllleosvrement DMsion 
727'5 WIISI: Credit Ave. 
Mlsslss!lugs, Orltll!io, USN 5M9 
(416) BSB-4211 
f'AX (416) 85B-042B 

C ~ 1990 SchlumbergGlr Industries, lno. 

RODGERS P&H INC 

Operating Ch81'8cteristice 
r.lleter 
Sla 

Jtormal Ope1"111ng Range 
Cit 100% Accureci (± 1.ft} 

1~· 
2to 100USgpm 
0.45 to '22..7 ~lh 

2. 2Y.z 1o160 us~ 
0.57 to 36.3 nllhl 

Registration 

1 00 us C3ellons 
1 00 Imperial Gallons 

10 Cibio Feet 
1 CIA:lio Metre 

0.1 CiJllc matras 

100,000,000 us G!lloRs 
100,000,000 ll"l'pelial Gahol'l$ 

10,000,000 Clbic Feet 
1,000,000 C\ilic Metre , 

lj?JOS 

AWWA low Flow 
Slllndard @ 95'% Accuracy 

5to100US~ 
1.1 to22.7 !Ill 

~us~ 
0.11 m 

8 to 160 US gpm 1 USgpm 
1.8 to 315.3 m31h 0.23~/h 

Dimensions 
c D ~~ 

Meter A B Std ARB Pul lbreed$ ~ E SP Brz. 
SiD inlmm inlmm inlmm il'lllnm lnlmm par Inch lnlmm lbslkg lbslkg 

1~· 12~ 81As 8Yi BIVIB ~~ .,,~ 
,~. 2'¥1& 27 31 

Screw End 321 205 208 217 252 NFT 65 12.2 14.1 

1'Y.r" 13 BlAB e'At ~.II !Me . 2~6 31 35 
f~w 330 205 206 217 252 - 65 14.1 15.9 

2" 15"\4 97/te 9!¥18 W• 11\ti ,,~ 2" 31AI 34 40 
Sc'ewEnd 387 240 237 248 283 NPT 79 15.4 18.1 

I~End 17 g?,.,, 9'Y!e· ~ 111At - - 31At 38 44 
432 240 237. 248 283 79 17.2 2.0.0 

ACCURACY CHARIS 

1Y.2" 

2" v-
PRESSURE LOSS CHARTS 

11111111100001_ 1Y2" ....... - - .. " --..-- ..... - .. ""'"' 

~amiiiiB~ 2
" J 

·------------d~---T-10 INTEFI10190 15M 
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1 :s l 
14 l 

15 8 
16 8 
17 1 

THREAD NPT 
CONTROL VALVE (F.P.) 

1 1 2" THRU 3" 
FLOMATIC MODEL C 

c 

BUNA-N -----
4-20K 1-1 /2 I STAINLESS STEEL 18-8 

STAINLESS STEEL 18-8 
STAINLESS STEEL I 18-8 

DATE: 7/27 95 
DWG. NO.: SC:"lPT 
REV.: D (7 /99) 

p.2 
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Cv fACTOR 
U.S. SYSTEM: Cv - U.S. gal/min 0 1 psi with S<rF water. 
METRIC SYSTEM: CV = liters/see 0 1 kPa with 15'C water. 

VALVE SIZE 

CV FACTOR 

!QtllVALENT LENGTH 
OF PIPE 

FLOW RATE 
• vnocnY Of 15 f.p.s. 

. 
·~ 10 

fl.) 
• 8 
~ 

Inches 
mm 
Gal/Min 
Utres/Sec 
Feet 
Meters 
JIAX Gal/Min 
KIN Gal/l& 

';,i 100 p. 

•so 
~ 110 

140 

1.5 2 2.5 3 4 
40 50 65 BO 100 
57 60 105 110 210 

3.59 3.78 8.82 8.94 13.25 
9.8 30.0 59.2 55 85.6 

2.99 9.14 18.04 18.76 26.09 
90 160 340 225 600 
2 2 5 5· 15 

CAVITATION CURVE 

1....-
V'-

/ J.._ 
/I I 
-t-t-;--/ v I CAVITATION lONE r.,-r--t-t-120 

Q 
0 

0 40 80 120 , 10 200 240 280 32.0 
mu:r PltiSSUU • p.a.t. 

/ L I l l 

~~ ~1 ~ b •.. : 'V '1-
L , 

N l 
II If/ II' / 

P.03/05 

MODEL C 
CONTROL VALVE 

6 8 10 
150 200. 250 
480 780 1200 

30.29 48.9 75.2 
171.84 243 327 
52.36 74.11 99.73 
1300 2300 3700 
40 50 100 

J 0 ..... 
_L IL 

/ 

6 
5 
4 

II J I I I 

2 

Q 

I. 
·11 
II 

H 

~ /) 

Jrt II 
~'I ~.r 
v 

... 
0 
0 

I 

VI 
I. I 

l// / 
rJ 'I 

1/ 
I 

If 
J 

If 
I 

If_ 

1/ 
·II 

lj 

I I 

L 
1/ I 

,/ 

I v 
I I 

v v 
I .... 

0 
Q 
0 

..... ,., 
g; g 
Q 0 

/ 
I 

L 
I 

FLOW IN GALLONS PER MINUTE 
DATE:1 1/28/94 
OWG. NO.:SCHL 
REV.; E (3/0t) 

p.3 

\ 
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CONTROL VALVES 

Pressure Reducing Pilot Valve 
3/8" Model PRP 

Exclusive unleaded bronze valve body design. 
}11.111 '7.1001/kll; 2 

Features 

• Simple/Reliable construction 

The Model PRP Pressure Reducing Control valve is 
designed to reduce a higher inlet (upstream) unregulated 
pressure to a lower outlet (down stream) regulated 
pressure. The Model PRP, especially designed to be used 
as a pressure-reducina pilot with control valves to 
automatically maintain a constant downstream pressure. 

lications: 

•Unleaded Valve Body 

•Replaceable stainless steel seat 

• corrosion Resistant Pans 

• Low friction Yoke Design 

• standard range 3o-300 PSI 

• One year warranty 

Wuter Treulm.ent 
Jrrl arlnn 

Well water pumping 
Mtrrirr~ 

lndu~trial 

Proces~·in • 

How to specify_ and order: Discount Code; "B" 
Regulatiag Feet of Factory Rq11la1iag Model PRJ' Liat 
RaD«ePSI Water Pre-set !iii PSI SpriaJZ Number Part Number Price 
2-6.5 PSI S-15 Ft 3.S PSI 9600397A 152100A $158.95 
2-30 PSI 5·70 Ft 10 PSI 96003978 lSZIOOB 5158.95 
15-75 PSI 3S-17S Ft 20 PSl 9600397C 1S2100C SlS8.9S 
30·300 PSi 69·692 Ft 60_11Si 96003970 1521000 $158.95 

Flomtltic al.w num11jiJr.llt1'f.S other· fY1Jf pi/or V(l/~t.• unci <llllmrnmc~ c:c>llfrN valwsfor mtmiripal, indWilri<&l Mel irrigar/CIIf appli<Wit111l'. 
WM'W j/OIIICIIIC.<'Ont 

viJlrrJc(ive 
'•,•••u'"' I ••••t ;,,, •• 
I·UO.,IM~S 

FlfPIIQIJt:Co•twGlion. /.15 Uu.-raySr~e4 OkltS Fa/b. N,FL9.MATIC"'vALVES 
P/111111: $18-761·!17117 Fax: nB-761-979$ WIVWJiolltalk;.COIII 

1\prillO, 2001 R~v; PRP 041001A 

p.4 
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CONTROL VALVE 
PILOT 
3 6" 

MODEL PRP 

~ ;lc 
WA'I'£R VALVES 5.63 MAX 

ITEM 
1 
:2 , 

6 

9 
10 
, 1 

1 
13 
14 
15 
16 
17 1 
18 , 

MODEL 3/8" PRP 
PART f 1521000 

SPRING RANGE XX-XXX PSI 
FI.MATIC"VALVES -- •~ • 

1.88 MAX 

I'OR REFERENCE USE ONLY. SPECIFICATIONS SUBJECT TO CHANGE 'fi'ITHOUT NOTICE. 

DESCRIPTION PN MATERIAL ASTM 
A JUSTMENT CAP 9906697 ABS -----
ADJUSTING SCREW B443M STAIN SS STEEL 18-8 
JAM NUT 8126J STAINLESS STEEL 1 -8 
Fl L1 TER HD SL01TEO 8442 STAINLESS STEEL 1e-e 
COVER 8378297 FEDERALLOY 1-836-FL 
SPRING BUTIOI'l 9678397 STAINLESS STEEL 304 
SPRING SEE CHART MUSIC WIRE -----
NUi 3 7A G VANIZED STEEL -----

TE 9678497 STEEL -----
9778597 BUNA NYLON -----
8378797 BRASS -----
9708 BUNA-N -----

OPTIONAL 8840 BRASS -----
83786 7 BRONZE -----
8378197 FEDERALLOY 1-836-FL 
8378T97 F"EDERALLOY 1-836-FL 

AT 8678897 STAINLESS STEEL 304 
DISC 9778997 BUNA-N BOD -----

FUDJJ,ATIC9 

~=lm· ~~·-m~' 
DATE: 2 26 0 
DWG. NO.: S150097i='L 

fAX 5t8 761-9798 REV.: 8 (6/01) 

TOTAL P .05 

p.s 
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WARNING-Misuse of pressure gauges may cause explosion and personal injury. Do not use withoutJjifSt,'l'eizdinli:tind.' '> '£.\.~'~ 
understanding these instructions and the apparatus installation and operating instructions. 

. r • 
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Installation & Maintenance 
Instructions MM-601 (C) 

Series FS4-3 
General Purpose 
Liquid Flow Switch 

( E (specified models only) 

OPERATION 
This control is an independently mounted water flow 
sensing device that makes or breaks an electrical 

McDonnell & Miller 

~ ITT Industries 

Series FS4-3 

( circuit when flow stops or starts. 
(. 

:\ 
\ 

A WARNING 
• Before using product, read and understand instructions. 

• Save these instructions for future reference. 

• All work must be performed by qualified personnel trained in the proper application, 
installation, and maintenance ofplumbing, steam and electrical equipment and/or systems in 
accordance with all applicable codes and ordinances. 

• To prevent electrical shock, turn off the electrical power before making electrical 
connections. 

• To prevent an electrical fire or equipment damage, electrical wiring insulation must have a 
rating of 167.F (75.C) if the liquid's temperature exceeds'1so·F (82.C). 

• To prevent electrocution, when the electrical power is connected to the flow switch, do not 
touch the terminals. 

• Make sure flow switch electrical cover is secured before turning on electric power. 

Failure tC? follow this warning could cause property damage, personal injury or death. 



SPECIFICATIONS 
Maximum Liquid Pressure: 160 psi (11.3 kg/cm2) 

Liquid Temperature Range (TL): 32 - 3oo·F (0 - 149.C) 

Ambient Temperature Range {Ts): 32 - 120·F (0 - 49.C) 

Electrical Enclosure Rating: Nema Type 1 (IP 21) 

Maximum Velocity: 1Oft/sec (3M/sec) 

Pipe Connection Thread Size: - 1" NPT -All models 
except ''j" 

- 1" BSPT - "J" models 

ELECTRICAL RATINGS 
Motor Switch Rating (Amperes) 

Voltage Full load locked Rotor Pilot Duty 
120 VAG 7.4 44.4 125 VA at 

I 240 VAG 3.7 22.2 120 or 240 VAG 
50 or 60 cycles 

Models that meet CE Conformance: 
FS4-3D-E 

FS4-3J-E 

FS4-3S-E 
-

• This Control: is for continuous operations 
is not electronic 
has Type 1 C action (micro 
interruption on operation) 

• LVD 73/23/EEC 

• EMC 89/33/EEC 
For applications with loads between 14mA and 3.7 
Amps, power factors exceeding 0.65, an anticipated 

2 

CE Circuit Rating 
7.4 (7.4)/120- 0.3/120= 
3.7 (3.7)/240- 0.15/240= 

system switch operation rate of less than 5 times per 
minute, and any one cycle greater than 3 seconds on 
and 3 seconds off. 

Additional suppression may be required for applica~ 
tions outside these ranges. 

• Declaration of Conformity 
Available on request. 

) 

) 
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FLOW RATES 
Flow rates required to activate flow switch are shown 
in chart below. The values are calculated for sensing 
water (potable, non-polluted) in a horizontal pipe. 

Pipe Mode of Operation Max. Flow 

Size NPT Flow No Flow 
Rate gpm 
{lpm) w/o 

in. (mm) Settings gpm (lpm) gpm(lpm) Paddle Damage 

Factory or 
1 (25) Minimum 6 (22.7) 3.6 (13.6) 27 

Maximum 10.2 (38.6) 9.2 (34.8) (102) 

Factory or 
1114 (32) Minimum 9.8 (37.1) 5.6 (21.2) 47 

Maximum 16.8 (63.6) 15 ··. (56.8) (178) 

Factory or 
1Yz (40) Minimum 12.7 (48.1) 7 (26.5) 63 

Maximum 23 (87.1) 19.5 (73.8) (239) 

Factory or 
2 (50) Minimum 18.8 (71.2) 9.4 (35.6) 105 

Maximum 32.8 (124.1) 24 (90.8) (398) 

Factory or 
2Yz (65) Minimum 24.3 '~ (92) 11.6 (43.9) 149 

Maximum 42.4 (160.5) 37.5 (141.9) (565) 

Factory or 
3 (80) Minimum 30 (113.6) 12 (45.4) 230 

Maximum 52.1 (197.2) 46.1 (174.5) (872) 

Factory or 
4 (100) Minimum 39.7 (150.3) 19.8 (74.9) 397 

Maximum 73.5 (278.2) 64.2 (242) (1505) 

Factory or 
5 (125) Minimum 58.7 (222.2) 29.3 (11 0.9) 654 

Maximum 115 (435.3) 92 (348.2) (2479) 

Factory or 
6 (150) Minimum 79.2 . (300) 39;6 (150) 900 

Maximum 166 (628.3) 123 (465.6) (3411) 

Values are ± 1 0% 

Settings will vary when used to sense flow of other 
fluids or if located in a vertical pipe. 

NOTE: DO NOT USE LIQUID FLOW SWITCHES 
ON SYSTEMS WITH FLOW VELOCITY 
GREATER THAN 10 FEET PER SECOND 
(3 METERS PER SECOND). 

3 



INSTALLATION -

STEP 1 - Paddle Sizing 

Determine the correct paddle length for your installation from 
the chart below. 

Pipe Size Paddle Trim to Length 
(Standard Length) 

in. (mm) in. (mm) in. (mm) 
1 i25) 1 _(25) N/A 

11/4 (32) 2 (51) 11/4 (32) 
1112 (40) 2 (51) 1112 (38) . 
2 (50) 2 (51) 15/e (41_l 

2112 (65) 3 (76) 21/4 _(571 
3 _{80) 3 _{_76) 25/e _(67)_ 
4 (100) 6 (152) 35/e _(921 
6 (150) 6 (152) 55/e _{1431 

8+ {200+) 6 {152) N/A 

NOTE: 
• All models (except FS4-3RP) include 4 paddles. 
• FS4-3RP includes 1" and 6" paddles only. 

oom) 
2" (51mm) 

3" (76mm) 

6" (152mm) 

a. If the paddle must be trimmed, measure the paddle 
from the center of the large hole (A) to the length 
required. Using non-serrated tin snips, trim the end {B) 
on a curve just like the paddle was originally cut. 

0 A 

@....__ • l ] Required 
"'-... Length 

r----==-+-

4 

b. If the flow rate in the pipe exceeds the 
maximum adjustment on the Flow Switch 
use the following formula to change the 
paddle length. 

Paddle Length = K 
Flow Rate (GPM) 

NOTE: If trimming the paddle for a no-flow action make sure 
there is enough flow to activate switch. 

- -

Series FS4-3 "K" Factor 
Pipe Flow 

Size NPT Maximum 
in. (mm) Adjustment 
2 (50) 69.2 -
3 (80) 162.5 
4 (100) 276.0 
5 (125) 550.0 
6 (150) 977.0 

No-Flow 
Maximum 

Adjustment 
50.3 
143.5 
241.0 
440.0, 
728.0 

) 



STEP 2 - Determine the Location of the Flow Switch 

• The flow switch should be located in a horizontal 
section of pipe where there is a straight horizontal run 
of at least 5 pipe diameters on each side of the flow 
switch. The flow switch may be installed in a vertical 
pipe if the flow is in the upward direction. 

• The flow switch must be installed in the upright 
position as shown with arrow mark on side of casting 
in the same direction as fluid will flow. 

• Some system conditions that require more than 5 pipe 
diameters are high viscosity fluid and high fluid veiC?city. 

• The flow switch must be installed in the pump suction 
piping when spring-loaded check valves and/or other 
close coupled accessories are installed in the pump 
discharge piping. 

a. The flow switch must be installed in the pipe using 
a threaded tee connection or welded fitting of 
minimum length such as a half coupling. Use a 

1" PIPE 
CONNECTION 

FLUID FLOW 

5x0 5xD 
MINIMUM MINIMUM 

D= PIPE DIAMETER 

face or hex bushing to reduce the tee outlet to 1" 
(25mm) pipe thread if a reduced tee outlet thread 
size fitting is not available. 

FACE OR HEX. 
BUSHING 

1'~1' 
(25mm)(25mm) 

1'(25mm) 

1'1•'LJ11f•" (32mm) . (32mm) 
1'12' 11/2' 

(40mm) (40mm) 
21 . 2" 

(SOmm) (SOmm) 

1'1•" (32mm)01'i•" (32mm) 
1 '12" (40mm) 1'12" (40mm) 

2" (50mm) 2" (50mm) 
2'12" (65mm) 2'12'. (65mm) 

3' (80mm) 3" (SOmm) 

. 01"(25mm)~AX . 

mm 
. 2' (50mm) 2" (50mm) 

2'12' (65mm) 2'12" (65mm) 
3" (SOmm) 3" (BOmm) 

4' (100mm) 4' (100mm) 
6' (150mm) 6" (150mm) 

Threaded 
Pipe 

Threaded 
Pipe 

b. When installing in brazed/soldered copper pipe, 
size the threaded adapter to ensure the paddle 
arm extends into the main run of the pipe 

Threaded 
Pipe 

CORRECT 

STEP 3 - Connecting the Flow Switch to Pipe 

a. Insert the 8/32 X 1/4" flathead screw through 
washer and paddle. Attach screw to opposite side 
of the paddle arm's curve and tighten to a torque 
of approximately 12-161b•in (1.36-1.81 N•m). 

~o----

Welded 
Pipe 

INCORRECT 

5 



b. Apply pipe sealing compound or Teflon tape to the 
flow switch pipe threads. 

NOTE: Do not apply sealant to first threads as this 
switch is grounded (earthed) via the pipe mounting. 

c. Insert the flow switch into the pipe tee. Turn 
the flow switch two (2) or three (3) revolutions 
clockwise until tight. Do not put excessive 
force on cover when turning. 

d. Place a 1 3/8" open end wrench on flow switch 
body to tighten to final position. Final position 
is with arrow on housing aligned in the same 
direction as liquid flow. 

Teflon® 

\ 

I 
I 
I 

"' c==a 

FLOW~ 

STEP 4 - Electrical Installation 

6 

A WARNING 

. J& • To prevent electrical shock, turn off the electrical power before making electrical connections . 
• To prevent an electrical fire or equipment damage, electrical wiring insulation must have a rating of 

167'F (75'C) if the liquid's temperature exceeds 180'F (82'C). 

"'""' • • To prevent electrocution, when the electrical power is connected to the flow switch, do not touch the ;r terminals. 
• Make sure flow switch electrical cover is secured before turning on electric power. 
Failure to follow this warning could cause property damage, personal injury or death. 

a. Cover Removal and Installation Procedure 

• Using a flathead .screwdriver, loosen but do not 
remove the two cover screws and remove the 
cover (A). 

• Place the cover on the flow switch sliding the slots 
behind the two loose cover screws. Push the 
cover down into the flow switch and using a flat 
blade screwdriver, tighten the cover screws to a 
torque of 10 lb•in (1.13 N•m). 

I 
l 

) 



b. Electrical Conduit Connection 

• Connect electric conduit to flow switch electrical ·enclosure. 
• Follow accepted electrical practices when installing fittings and making connections. 
• Refer to and follow local codes and standards when selecting the types of electrical fittings and conduit to 

connect to flow switch. 

c. Determine which switch action is required for the 
flow switch. 
• "Flow'' means that the switch will close circuit 

C.-N.O. and open circuit C.-N.C. when flow rate 
is increased above setpoint of flow switch. 

• "No Flow'' means that the switch will open circuit 
C.-N.O. and close circuit C.-N.C. when flow rate 
is decreased below setpoint of flow switch. 

d. Based upon the mode of operation ("Flow'' or "No­
Flow'') required, complete the appropriate steps to 
connect wires to flow switch. Use a Phillip's head 
screwdriver to loosen and tighten switch terminal 
screws when attaching wires. 

For "Flow" Mode of Operation (Fig. 1) 
If the flow switch will be used to actuate a signal, 
alarm or other device when flow occurs, connect 
the wire from that device to the "N.O." contact. 
Connect the "Hof' power supply wire to "C" terminal. 

For "No Flow" Mode of Operation (Fig. 2) 
If the flow switch will be used to actuate a signal, 
alarm or other device when no flow occurs, connect 
the wire from that device to the "N.C." contact. 
Connect the "Hof' power supply wire to "C" terminal. 

NOTE: Repeat above to connect wires to second 
switch on "D" model flow switches. 

STEP 5 • Testing 

a. Place cover on flow switch and turn on power. Initiate fluid 
flow through the system. Observe the device being 
activated by the flow switch to determine if device is 
operating as required. 

b. Turn off fluid flow to determine if device is operating 
as required. 

c. Repeat initiating and turning off fluid flow several times 
to test flow switch and device for proper operation. 
- If operating as required, put system into service. 
- If not operating as required, Flow Switch may need 

to be adjusted. 

1~:--31 ~~~~~ 
FLOW NO FLOW 

Flg.1 
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STEP 6 - Adjustment 

Adjustment is necessary only if required flow/no­
flow setpoints are above factory set minimum. 

a. Tum off power. Remove switch cover. 
b. Turn the adjusting screw clockwise to 

increase setpoint. 
IMPORTANT: Do not attempt to lower flow switch 
setpoint from original factory minimum setting. 
Lowering (turning adjusting screw counterclock­
wise) the setpoint from original factory setting 
may cause erratic flow switch operation. 

c. Place cover on the flow switch and tum on . . 

power. 
d. Test the operation of the flow switch after 

each adjustment. 

MAINTENANCE 

SCHEDULE: 
• Inspect paddle annually~ Turbulent or high 

flow velocity conditions may require more 
frequent inspection and/or replacement. 

• Replace paddle if damaged or showing signs 
ofwear. · 

• Replace flow switch every 5 years or 100,000 
cycles, whichever occurs first. 

McDonnell & Miller 

Single Switch Models Double Switch Models 

OR 

TROUBLESHOOTING 

Problem: 

1. Flow Switch Does Not Operate 
Solution: 
a. Make sure power has been turned on to device 

and flow switch. 
b. Verify that flow rate is high enough for flow switch 

to activate. Measure flow rate and match with 
velocities shown in flow rate chart. 

c. Check to see if paddle moves freely. Some system 
piping disassembly may be required. 

2. Flow Switch Operates Erratically 
Solution: 
a. Flow switch may be located in an area of high 

turbulence causing paddles to flutter. 
b. Adjustment screw may have been turned below 

original factory setpoint. Verify that flow rate is high 
enough for flow switch to activate. Measure flow 
rate and match with velocities shown in flow rate 
chart. 

c. Check to see if paddle moves freely. Some system 
piping disassembly may be required. 

3. Flow Switch Does Not Deactivate 
Solution: 
a. Check to see if paddle moves freely. Some system 

piping disassembly may be required. 
b. Measure flow rate and match with velocities shown 

in flow rate chart. Flow switch must prove flow 
before it can indicate no flow. 

3500 N. Spaulding Avenue 
Chicago, Illinois 60618 
tel: 773 267-1600 
fax: 773 267-0991 
www.mcdonnellmiller.com 

©2000 ITT Industries Inc. 
Printed in U.S.A. 12-00 246796 
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ATTACHMENT B 

WATER TREATMENT BUILDING AS-BUILT PLANS, 

FINAL INSPECTIONS, 

AND SPACE HEATERS AND SUMP PUMPS LITERATURE 
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Operating Instructions & Parts Manual . 3UF75 thru 3UF99 

Please read and save these instrvctions. Read carefully before attempting to assemble, install, operate or maintain the product desaibed. 
F'rotect yourself and others by observing all safety information. Failure to comply with instructions could result in personal injury and/or 
property damage.r Retain instructions for future reference. 

Dayton® Heavy-Duty 
Electric Unit Heater 
Description 
Dayton Heavy-Duty Electric Heaters are designed for continuous or 
intermittent use in factories, warehouses, public buildings, stock rooms, 
service stations, any large or exposed areas, or additions, can be installed for 
use in downflow or horizontal applications. 

Features: 
• 60Hz 
• Units 5 thru 15kw are field convertible from single to three phase 
• 24 volt low voltage control circuit is standard except on 3 and Skw 208, 

240/208,and 277V units which have line voltage control 
• Heavy-duty totally enclosed motors 
• Aluminum finned, copper clad steel sheath heating element Figure 1 

I®LISTEDc@ 
E154218 

Unpacking 
• Advanced inlet louver design draws cool air across heating element for more 

efficient operation 
.. Automatic reset linear thermal protector 

venturi outlet with large dynamically balanced fan blade 
• Heavy gauge die-formed steel houstng 

Remove the heater from the box and 
inspect it for any damage. If it appears 
to be damaged, immediately return. 

• Optional vertical and horizontal brackets available 

Specifications 

Check the contents of the box to make 
sure it contains one heating unit. 

Heater/ Amps AirTemp. Air 
KW BTU/HR Motor Control Per -Fan Motor- CFM at FPM at Rise Throw 

Model Rating (1.000's) Voltage Phase Voltage Phase HP RPM Outlet Outlet (0 F) (Horiz) 

3UF78 (+)3.0 10.2 208 1 
3UF75 (+)3.0/2.2 10.217.5 240'208 1 
3UF77 (+)3.0 10.2 277 1 
3UF76 3.0 10.2 480 3 
3UF82 (+)5.0 17.0 208 1-3 
3UF79 (+)5.0/3.7 17.0/12.6 2401208 1-3 
3UF81 (+)5.0 17.0 277 1 
3UF80 5.0 17.0 480 3 
3UF85 7.5 25.6 208 1-3 
3UF83 7.515.6 25.6119.1 240/208 1-3 
3UF84 7.5 25.6 480 3 
3UF88 10.0 34.1 208 1-3 
3UF86 10.0/7.5 34.1/25.6 240'208 1-3 
3UF87 10.0 34.1 480 3 
3UF91 15.0 51.2 208 1-3 
3UF89 15.0/11.2 51.2138.2 2401208 3 
3UF90 15.0 41.2 480 3 
3UF92 20.0/15.0 68.2151.2 2401208 3 
3UF93 20.0 68.2 480 3 
3UF96 30.0 102.3 208 3 
3UF94 30.0/22.5 102177 240'208 3 
3UF95 30.0 102.3 480 3 
3UF99 50.0 170.5 208 3 
lUF97 50.0/37.5 170/127 240'208 3 
3UF98 50.0 170.5 480 3 
(+)These models are wired for direct fine voltage control. 

Form 553786 

208 14.5 1/100 
24QI208 12.5111.0 1/100 

277 11.0 1/100 
24 3.6 1/100 

208 24.0 1/100 
24QI208 21.0/18.0 11100 

277 18.0 1/100 
24 6.0 1/100 
24 36.0 1/30 
24 31.3/27.0 1/30 
24 9.0 1/30 
24 48.0 1/30 
24 42.0/36.0 1/30 
24 12.0 1/30 
24 72.0 1/20 
24 36.1/33.3 1/20 
24 18.0 1/20 
24 48.0/41.2 1/10 
24 24.0 1/10 
24 84.0 1/4 
24 72.0/63.0 1/4 
24 36.0 1/4 
24 139.0 1/2 
24 120.41104.2 1/2 
24 60.2 1/2 

CC> 1996 W.W. Grainger, Inc. 
Printed in U.S.A. 
05837 

12/97/1 56NCPVP 

1600 350 800 27 12 
1600 350 800 27 12 
1600 350 800 27 12 
1600 350 800 27 12 
1600 350 800 45 12 
1600 350 800 45 12 
1600 350 800 45 12 
1600 350 800 45 12 
1600 650 970 37 18 
1600 650 970 37 18 
1600 650 970 37 18 
1600 650 970 49 18 
1600 650 970 49 18 
1600 650 970 49 18 
1530 910 1640 52 35 
1530 910 1640 52 35 
1530 910 1640 52 35 
1500 1320 2060 48 41 
1500 1320 2060 48 41 

1600/1375 2100/1800 2100/2030 45153 so 
1600/1375 2100/1800 2100/2030 45153 50 
1600/1375 2100'1800 2100/2030 45153 50 
152511420 300012600 326012900 53/61 60 
152511420 300012600 326012900 53/61 60 
152511420 300012600 326012900 53/61 60 

Part No. 5200-2292-000 Dayton ® 

., 



Dayton Operating Instructions and Parts Manual 3UF75 thru 3UF99 

Dayton® Heavy-Duty 
'Electric Unit Heater 

General Safety Information 

I · I To prevent 
A WARNING electrical shock, 

disconnect all power coming to heater 
at main service panel before wiring or 
servicing. 

1. All wiring must be in accordance with 
the National and Local Electrical 
Codes in the United States and the 
heater must be grounded as a 
precaution against possible electric 
shock. 

2. Verify the power supply voltage 
coming to heater matches the ratings 
printed on the heater nameplate 
before energizing. 

3. This heater is hot when in use. To 
avoid burns, do let bare skin touch 
hot surfaces. 

4. Do not insert or allow foreign objects 
to enter any ventilation or exhaust 
opening as this may cause an electric 
shock, fire, or damage to the heater. 

5. To prevent a possible fire, do not 
block air intakes or exhaust in any 
manner. Keep combustible materials, 
such as crates, drapes, etc., away 
from heater. Do not install behind 
door, furniture, towels, or boxes. 

6. A heater has hot and arcing or 
sparking parts inside. Do not use it in 
areas where gasoline, paint or 
flammable liquids are used or stored. 

7. Use this heater only as described in 
the manual. Any other use not 
recommended by the manufacturer 
may cause fire, electric shock, or 
injury to persons. 

8. This heater is not approved for use in 
corrosive atmospheres such as 
marine, green house or chemical 
storage areas. 

I I All built-in 
A CAUTION thermostats: If the 
heater is used to prevent piping or 
liquids from freezing, and if the 
thennostat is set below 45" F (7"C}, the 
fan must run continuously. 

Installation 
LOCATION 

Heater must be I A CAUTION I mounted at least 7 
feet above the floor to prevent 
accidental contact with the fan blade 
which could cause injury. 

To prevent possible I A CAUTION I overheating or 
damage due to overheating, keep at 
least a 5 foot clearance in front of the 
heater. Refer to Table 1 for side, top 
and back clearance requirements. 

1. Arrange units so their discharge 
air streams are subjected to a 
minimum of interference from 
columns, and partitions. 

2. Direct air stream away from room 
occupants in comfort heating. 

3. Air streams should wipe exposed 
wall without blowing directly at 
them. 

4. Direct air stream along the 
windward side of a room when 
installed in a building exposed to 
a prevailing wind. 

5. Locate thermostat approximately 
5 feet above the floor on the 
interior partition walls or posts 
away from cold drafts, internal 
heat sources, and away from 
heater discharge air streams. 

6. Large rooms require mul~i-unit 
installation~. Arran9e ';Jnlts t? 
provide penmeter a1r c1rculat1on 
where each unit supports the air 
stream from another. 

MOUNTING 

GENERAL 

1 Position the heater so access door 
·can be opened to provide access 
to the wiring and control 
compartment. If the heater is to 
be mounted with the access door 
facing a wall, the heater must be 
mounted far enough from that 
wall to allow full opening of the 
access door. (Approximately 
equal to the depth of the heater.) 
Refer to Table 1 below. 

2. Heater may be mounted for 
vertical or horizontal discharge by 
the use of threaded rods. Refer 
to Table 2. 

3. Optional mounting brackets 
permit horizontal pivoting of 
heater. 

4. Louvers may be positioned to 
direct heated air in desired 
direction. For horizontal 
discharge, louvers should direct 
air either straight ahead or 
downward. 

Table 1 - Wall and Ceiling Clearance, inches (mm) I Mounting Brackets. 
Optional 

Unit Discharge Ceiling Side Wall Back Wall Mounting Brackets 

3&5 kW Horiz. 2 (50.8) 

Vert. 6 (152.4) 

7.5 to 10 kW 
Horiz. 6 (152.4) 

Vert. 6 (1 52.4) 

15 to 20 kW Horiz. 6 (152.4) 

Vert 6 (152.4) 

30 to 50 kW Horiz. 16 (406.4) 

Vert. 12 (304.8) 

2 

6 (152.4) 

18 (457.2) 

6 (152.4) 

24 (609.6) 

9 (228.6) 

24 (609.6) 

12 (304.8) 

36 (914.4) 

9 (228.6) 

18 (457.2) 

13 (330.2) 

24 (609.6) 

12 11> (317.5) 

24 (609.6) 

18th (470.0) 

36 (914.4) 

6X966 

3UG06 

6X966 

3UG06 

6X967 

3UG06 

3UG64 & 3UG65 

3UG08 



Dayton Operating Instructions and Parts Manual 

Models 3UF75 thru 3UF99 

Installation (Continued) 

ROD MOUNTING 

HORIZONTAL DISCHARGE 

1. Install four threaded mounting 
rods in the threaded holes and 
secure in place using lock nuts. 
(See Table 2). 

2. Securely attach the four 
mounting rods to the ceiling. 
(Refer to Table 1 for wall and 
ceiling clearances, and Table 2 
for mounting rod spacing). 

Figure 2 - Horizontal olscharg"e 
Mounting and Spacing 

Table 2- Mounting Rod Spacing 
Rod (Figure 2) (Figure 3) 
Thread Horizontal Vertical 

Unit Type A B C D E F G H 

3 - 5kw 5/16-18 61/16" 
7.5-10 5/16-18 61/16 

15 • 20 5/16-18 1 Wa 
25 - 30 3/8-16 1 09/16 
40- 50 3/8-16 1515/16 

6" 41/16 11 

87/a 51/a 
87/a 51/a 
141/z 63/16 
141/z 63/16 

VERTICAL DISCHARGE 

1. Remove bolts from the threaded 
holes in the back of the heaters. 

2. Install four threaded mounting 
rods in the threaded holes and 
secure in place using lock nuts. 

3. Securely attach the four 
mounting rods to the ceiling. 
(Refer to Table 1 for wall and 
ceiling clearances, and Table 2 
for mounting rod spacing 
dimensions.) 

H 

Figure 3 • Vertical Discharge 
Mounting and Rod Spacing 

3 

3/4" 6" 93/4" 2" 
3/4 87/a 145/a 2 
3/4 87/a 147/a 2 
5/8 141/z 21 1/4 23/16 
5/8 

WIRING 

BRANCH CIRCUIT (POWER) 

1. Connect heater only to the 
voltage, ampera~e and 
frequency specified on the 
nameplate. 

43/16 
51/a 
51/a 
63/16 

2. Field wiring must be properly 
sized to carry the amperage m 
accordance with the NEC. 

3. The access door is hinged. There 
are either one or two screws 
accessible from the bottom that 
must be removed to gain access. 

4. A knockout is provided in the 
back of the heater close to the 
power terminal board. The 
control terminal board knockout 
is 1/2 inch conduit size. The 
power terminal block knockout 
IS multiple diameter. Use the 
diameter that fits the required 
conduit size. 

Dayton 



Dayton Operating Instructions and Parts Manual 

DaytOn" Heavy-Duty 
Electric Unit Heater 

Installation (Continued) 

5. A ground terminal is provided 
near the power terminal board. 
The ground wire should be 
connected before other 
connections are made. 

6. The power terminal board is 
equipped with box terminals 
sized to accept the correct size 
power supply wire. Wire rated at 
GOOV and Goo C is satisfactory for 
the heater branch circuit. Either 

~ z .... 
:::;: .... 
-' .... 
0 ,_ 

aluminum or copper wire is 
satisfactory for connection to the 
heater power terminal board box 
terminal. Copper wire is 
recommended. 

7. Each heater has a wiring diagram 
affixed to the inside of the access 
door. Consult this diagram 
before making any field 
connections. 

8. Single or three-phase connections 
may be used with heater models 
3UF82, 3UF79, 3UF85, 3UF83, 

3 PHASE BLOCK HEATER FRONT 

Cl) ,_ 
z .... 
:::;: 
w 
-' w 
0 

ELEMENTS 
,_ 

3UF75 thru 3UF99 

3UF88, 3UF86, and 3UF91. These 
units are factory wired for single 
phase operation. If these heaters 
are for use with three-phased 
power, reconnect the wires as 
indicated in the wiring diagram 
attached to the heater. . 
Additional information can be 
found by looking at the wiring 
illustrations in Figures 4a and 4b 
and following the directions 
shown below. 

LEAD WIRE 
'A1" 

3 PHASE BLOCK 

ELEMENTS 

FACTORY· WIRED FOR SINGLE·PHASE POWER FIELD·WIRED FOR THREE·PHASE POWER 
Figure 4a 

Figure 4b 

Wiring Connections for Single-Phase and Three-Phase Power 
{3UF82, 3UF79, 3UF85, 3UF83, 3UF88 and 3UF86.) 

FACTORY· WIRED FOR SINGLE·PHASE POWER FIELD-WIRED FOR THREE-PHASE POWER 

Wiring Connections for Single-Phase and Three-Phase Power (3UF91) 

4 



Dayton Operating Instructions and Parts Manual 

Models 3UF75 thru 3UF99 

Installation (Continued) 

On Models 3UF82, 3UF79, 3UF85, 
3UF83, 3UF88, and 3UF86 (Figure 
4a), move only the two wires 
marked "A 1" and marked "8 1 "; do 
not move or change any other 
wiring. The element lead wire 
marked "8 1" which is factory 
connected to the power terminal 
block (terminal located closest to 
the elements) must be moved to 
terminal "8" on the three-phase 
terminal block. 

The relay (contactor lead wire 
"A 1 ") must be moved from the 
end terminal of the power 
terminal block (terminal closest to 
the contactor or control terminal 
board) to the "A" terminal of the 
lower terminal block (center 
terminal). 
Model 3UF91 (Figure 4b) has two 
three-phase terminal blocks 
located adjacent to the relays 

2·STAGE 
INTERNAL 
THERMOSTAT 

t I - - 'i.EtL - - - - - - - -1 
3uro2- - ~~ 

I Ll BLACK ~ 
I i.J.. 1- - - - - - -~ 
1""/ I ~ 

-- H1 H2 
I I I. L.. - - - - - - - _I_ -~ 
I 1 _ .J _ ~E~ _ -~ I 
I BLACK I I 
---- P1 I P2 

1-STAGE 
INTERNAL 
THERMOSTAT 

,... -- j:..--- .J 
2E569 1 I 

j I I I 

1""/=1 I 
I IJ----- -• 

Figure 5 - Control Terminal Board 
(for Heaters Without Cont~ctors) 

(contactors). Move only the two 
wires marked "C1" and "D1" on 
each of these two three-phase 
terminal blocks to terminal "8". 
Do not move or change any other 
wires. 

9. Electrical Accessories, either kits 
or factory-installed options, are 
shown connected by a dashed 
line on the heater wiring 
diagram. 

10. 208/240 VOLT HEATER. 
Interchange transformer red and 
black primary leads (see wiring 
diagram) when the heater is to 
be connected to 208 volt supply. 

CONTROL WIRING 

I A WARNING I ~ine voltage is 
'-· -------'· present on some of 
the terminals on the control terminal 
board. Always disconnect the power 
from the heater before making any 
connections to the control board to 
prevent hazard. 

REMOTE SUMMER FAN 
SWITCH OR SUMMER FAN 
SWITCH (MANUAL) 

~ ,- --------~I 
F2 Q~' 
~ O• 
~-._ _______ J 

F1 

5 

1. Use 600 volt, NEC Class 1 
insulated wire with a minimum 
18 gage for thermostats and a 
minimum 14 gage forline 
voltage motor switch (Remote 
fan switch without relay). 

2. Use a crimp-on type fork 
terminal on the wire end that 
attaches to the Heavy-Duty 
Electric Unit Heater control 
terminal board if more than one 
connection is to be make under 
the terminal screw. 

3. Wire per Figure 5 for unit 
without contactors. 

4. Wire per Figure 6 for unit with 
contactors. 

NOTES: 
1. THIS STYLE CONTROL TERMINAL BOARD 

USED WITH MODELS 3UF78, 3UF75, 
3UF77, 3UF82, 3UF79, 3UF81. 

2. WHEN UNIT IS WIRED FOR SINGLE PHASE, 
JUMPER H1 TO H2. IF SINGLE POLE 
THERMOSTAT IS USED WITH SINGLE PHASE 
UNIT, CONNECT THERMOSTAT LEADS 
TO P1 AND H1. . 

3. EXTERNAL UNE VOLTAGE THERMOSTATS 
SHOULD BE TREATED AS SINGLE STAGE 
ONLY. 

Dayton 



Dayton Operating Instructions and Parts Manual 

Dayton" Heavy-Duty 
Electric Unit Heater 

Installation {Continued) 

r ';'fJ,- REMOTE SUMMER FAN 
RED I I '-6' SWITCH 

r •sLACKTow, 1---- --- 8-;:-A;;-K- ----- -~ 1 1 FAN RELAY J 
I lr-------------1 I 1 1 

rT-J.--1 r;_-.r_cl I I 
1...,. I ~...,. I :II@ r------r:: -

2ES69 I 3UG72 T T 1 
1·STAGE- -~- - 2·STAGE- -t l j" I I I / I I I 

INTER~ I !fa"f~~hAT 1 1 @ ~I @I : ~R.f ,. -- "";~, 
1
1 ..l.[J:- -1 

THERMO AT I I I I • t I 
I 1--- "i - I, 

I I I. - B_!;A~K- - - - """-.. G I I I \\2 I F1 .f SUMMER : I I I I 

~ I - - f!.EO_ - - -~ -1 - II :1 ~ ' .f ~~CH - - l. - J I I RED TOR ~ (} {l) '0- _________ ..,I I : 

c 1 (';'II W1 F2 :I 
HEAT RECOVERY 1 1 
~~~~WJ~TORREMOTE -.f.";"-----~ .J I --------------------- 1 

·~---------.J I 
j __________________________ _ 

Figure 6 ·Control Terminal Board (for Heaters With Contactors) 

6 

3UF75 thru 3UF99 

NOTES: 
1. THIS STYLE CONTROL 

TERMINAL BOARD USED 
WITH MODELS EXCEPT 3UF78, 
3UF75, 3UF77 AND 3UF81. 

2.REMOVE JUMPER W'i TO W2 
WHEN 2-STAGE THEl'.MOSTAT 
ISUSED. I . 

3. *ONLY ONE OF THESE 
ACCESSORIES MAY BE 
INSTALLED IN A SINGLE 
HEATER. 

4. EXTERNAL LINE VOLTAGE 
THERMOSTATS SHOULD BE 
TREATED AS SINGLE STAGE 
ONLY. 



Dayton Operating Instructions and Parts Manual 

Models 3UF75 thru 3UF99 
Diagram 1 

·--====== ·---­............. ---­........ "' ... -
3 ELEMENT, SINGLE AND THREE PHASE 
(MODELS 3UF83 AND 3UF86) 

Diagram 2 

3 ELEMENT, THREE PHASE 
(MODELS 3UF76, 3UF80, 3UF84 AND 3UF87) 

Diagram 3 

,ACTOJtY WUII-.o -
O"TIOHAL IOUI!tM&NT- - -
FII&.O IHITAI.LIO 

LIMIT 
OYffiiMUT 
CUTOUT 

3 ELEMENT, SINGLE PHASE 
(MODELS 3UF75, 3UF77, 3UF78 AND 3UF81) 

7 

-----, 

$ ....... " .... 
IWITCH 

____ ...J 

I 
i i 

I 

I> .. 
. .. 
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Dayton Operating Instructions and Parts Manual 

Models 3UF75 thru 3UF99 
Diagram4 

NOTI1 llfltGLI POLl nfl"MOITAT ::: :Jw":::r·:a~t ANO Hz 

l.sTACIE THt.-.MOITAT IS REO"C 
FO" J PH.UI OHUTtON. 

LIMIT 
OVI .. HIAT -­
CUTOUT 

CO'ffNOL CJIItC\IIT WtliiiiNG MUST 
II NtCcua' IUITAILI 
FO"aoov. 

2.CTAGE 
1'HERMOITAT 

3 ELEMENT, SINGLE AND THREE PHASE 
(MODELS 3UF79 AND 3UF82) 

Diagram 5 

fiAC:TO .. 'fWIAfO,,HASl­
CIPTIONAL IEOUIPMlNT - - -

6 ELEMENT, THREE PHASE 
(MODELS 3UF89, 3UF90, 3UF92 AND 3UF93) 

Diagram 6 

6ELEMEN~THREEPHASE 
(MODEL 3UF95) 

8 
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Dayton Operating Instructions and Parts Manual 

Models 3UF75 thru 3UF99 
Diagram 7 

r - -, .. -;; .-; ... -; 
I 

-----, 
SUMMIIII 

'""· I IWITCH I 

--T-6-i 
I 
; I I! 
I I ! ::i 

,.ACTDRYWI"IDJII'MAII ~ ---­
CI'TIONALEOUIIIMINT- -­
PIILD ltrdTALUD 

6 ELEMENT, 2 CONTACTOR, THREE PHASE 
(MODEL 3UF94) 

Diagram 8 

9 ELEMENT, 2 CONTACTOR. THREE PHASE 
(MODEL 3UF98) 

Diagram 9 

MANUAL 
lUlU 
LIMIT-

9 ELEMENT, 3 CONTACTOR, THREE PHASE 
(MODEL 3UF97) 

9 

I 
! 
i 
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Dayton Operating Instructions and Parts Manual 

Models 3UF75 thru 3UF99 
Diagram 10 

6 ELEMENT, 2 CONTACTOR, SINGLE AND THREE PHASE 
(MODEL 3UF91) 

Diagram 11 

3 ELEMENT, SINGLE AND THREE PHASE 
(MODEL 3UF88) 

Diagram 13 

,.,.... ..... .., ..... 
.... __ @,.0•@•® 

3 ELEMENT, SINGLE AND THREE PHASE 
(MODEL 3UF85) 

10 

----· ........ ---
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Dayton Operating Instructions and Parts Manual 

Models 3UF75 thru 3UF99 
Diagram 13 

9 ELEMENT, 3 CONTACTOR, THREE PHASE 
(MODEL 3UF99) 

Maintenance 
j I Make certain that 
A WARNING the power source is 

disconnected before attempting to 
service or disassemble any component. 
If the power disconnect is out of the 
line of sight. lock it in the open 
position and tag it to prevent the 
application of power. 

2. For proper heater protection 
during operation, the correct 
size fuse must be used. The 
parts list contains the fuse size 
for all 30 and 50 KW units. 

LUBRICATION 
All units up to 20KW have fan 
motors that are permanently 
lubricated so that only occasional 
cleaning is required. Units above 
20KW have fan motors lubricated 
for 5 years of continuous duty or 
10 years of intermittent operation. 
When required, remove the oil 
access plug on back of heater at 
motor intake grill, open oil cap, fill 
with S.A.E. No. 10 electric motor 
oil, replace plugs and access plug. 
Ensure that power is disconnected 
before attempting lubrication. 

ELECTRICAL 
1. Once a year inspect the control 

panel wiring to make certain 
insulation is intact and all 
connections are tight. Inspect all 
heater and relay contacts. If the 
contacts appear badly pitted or 
burned, replace the 
contactor/relay. 

Troubleshooting Chart 

CLEANING 
Clean the unit casing, fan and 
motor once a year. A dirty motor 
will tend to run hot and eventually 
will be damaged internally. Any 
rust spots on the casing should be 
cleaned and repainted. 

Symptom Possible Cause(s) Corrective Active 

Thermostat calls for heat, but 
heater does not function 

1. Open (blown} fuse 
2. Incorrect wiring 
3. Thermal cut-out open, 

deenergizing heater element 
and control circuit 

1. Replace fuses, check for cause (See 
Replacement Parts List for fuse size} 

2. Check wiring connections 
3. Check for ttie following: 

Correct supply volts & P.hase · 
Correct control wiring (heater control 
must be thru thermostat control wiring 
section only} · 
Power interruption to heater during 
heater operation 
Restriction of air around heater 
1-5 minute fan purge after thermostat off 

Fan motor runs "hot" 

Fan motor runs, but no heat 

1. Dust accumulation or excessive 
dirt on fan motor 

2. Dirt accumulation 
3. Motor, needs 

lubrication 

1. Element contact not operating 
correctly 

2. Element fuse blown 

11 

1. Clean fan motor and casing of grease and 
oil accumulation 

2. Clean louvers and between heating 
elements 

3. See Maintenance 

1. Check wiring for open circuit. Replace 
contactor if aefectlve 

2. Replace fuses, check for cause 

Dayton ® 



Dayton Operating Instructions and Parts Manual 3UF75 thru 3UF99 

For Replacement Parts, ca/11-800-323-0620 
24 hours a day- 365 days a year 
Please provide the following information: 
-Model number 
-Serial number (if any) 
-Part description and number as shown in parts list 

30 

Z2 3S 

VIEWD·D 
(FOR 2SJCW THRU 50JCW ONLY) 

22 31 

IIIEWD·D 
(FOR 7.5JCWTHRU 2DICW ONLY) 

.. .. 
221~0T IJSlll WHiiN TWO 
ITEM 17 A~l UlEDI 

VIEW D·O 
(FOR 3JCW THRU &JCW ONLY) t• 

•Rtfartnce lilly. Nt llftlll~lt II anlcl PJ!t. 

Figure 7- Replacement Parts Illustration 

Address parts correspondence to: 
Grainger Parts Operations 
P.O. Box 3074 
1657 Shermer Road 
Northbrook, IL 60065-3074 U.S.A. 

VIEWA·A 
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Dayton Operating Instructions and Parts Manual 3UF75 thru 3UF99 

Replacement Parts List 

Ref. 1 Ref. 2 Ref. 3 Element Ref. 6 Ref. 7 Ref 8 Fan Ref 10 
Element Capillary Tube Retainer Ref. 4 Ref. 5 Bracket Sw1tch Delay Transformer 

Model Spnng Spnng Spring Sw1tch Insulator Extem1on Bracket Protector ** 
3UF75 
3UF76 
3UFn 
3UF78 
3UF79 
3UF80 
3UF81 
3UF82 
3UF83 
3UF84 
3UF85 
3UF86 
3UF87 
3UF88 
3UF89 
3UF90 
3UF91 
3UF92 
3UF93 
3UF94 
3UF95 
3UF96 
3UF97 
3UF98 
3UF99 

5208 0073 000 
5208 0073 000 
5208 0073 000 
5208 0073 000 
5208 0073 000 
5208 0073 000 
5208 0073 000 
5208 0073 000 
5208 0073 000 
5208 0073 000 
5208 0073 000 
5208 0073 (X!JO 
5208 0073 000 
5208 0073 000 
5208 0073 000 
5208 0073 000 
5208 0073 000 
5208 0073 000 
5208 0073 000 
5208 0073 001 
5208 0073 001 
5208 0073 001 
5208 0073 001 
5208 0073 001 
52080073 001 

5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 
5208 0072 000 

52080074000 
52080074000 
5208 0074 000 
5208 0074 000 
52080074000 
5208 0074 000 
52080074000 
52080074000 
52080074000 
52080074000 
5208 0074 000 
5208 0074 000 
52080074000 
5208 0074 000 
52080074000 
52080074000 
52080074000 
5208 0074 000 
52080074000 
52080074000 
52080074000 
52080074000 
5208 0074 000 
52080074000 
5208 0074 000 

52160215 000 
5216 0215 000 
52160215000 
52160215 000 
52160215000 
52160215 000 

2900 0031 000 1215 0282 000 
29000031000 1215 0282 000 
2900 0031 000 1215 0282 000 
2900 0031 000 12150282000 
2900 0031 000 1215 0282 000 
2900 0031 000 
2900 0031 000 
2900 0031 000 
2900 0031 000 12150282000 
2900 0031 000 1215 0282 000 
2900 0031 000 1215 0282 000 

45200010000 
45200010000 58140003 002 
4520 0010 000 
4520 0010 000 
4520 0010 000 
45200010000 58140003002 
45200010000 
45200010000 
45200010000 5814 0003 000 

12150256000 4520 0010 000 5814 0003 002 
12150256000 4520 0010 000 5814 0003 000 
12150256000 4520 0010 000 5814 0003 000 
12150256000 45200010000 5814 0003 002 
12150256000 4520 0010 000 5814 0003 000 
1215 0256 000 45200010000 5814 0003 000 
12150256000 45200010000 5814 0003 002 
1215 0256 000 4520 0010 000 5814 0003 000 
12150256000 4520 0010 000 5814 0003 000 
12150256000 4520 0010 000 5814 0003 002 
1215 0256 000 4520 0010 000 5814 0003 000 
12150256000 4520 0010 000 5814 0003 002 
12150256000 4520 0010 000 5814 0003 000 
12150256000 4520 0010 000 5814 0003 000 
1215 0256 000 4520 0010 000 5814 0003 002 
12150256000 4520 0010 000 5814 0003 000 

Ref 17 Ref. 18 Ref 19 Ref. 22 
Ref. 11 Ref. 12 Ref. 13 Linear Lim1t Element Element Ref. 20 Ref. 21 Terminal 

Model Motor Fan Blade Cover Protector Assy. Guard Clamp Capaotor Lug 

3UF75 3900 2002 006 12102000000 1-402 2166 001 4520 0011 000 1802 car7 000 1-402 2163 001 
3UF76 3900 2005 000 1210 2000 000 1-402 2166001 4520 0011 000 1802 car7 002 1-402 2163 001 
3UFn 3900 2002 007 12102000000 .14022166001 4520 001 1 000 1802 0087 001 1-402 2163 001 
3UF78 3900 2002 006 1210 2000 000 1-402 2166 001 4520 0011 000 1802 car7 024 1-402 2163 001 
3UF79 3900 2002 006 1210 2000 000 1-402 2166 001 4520 0011 000 1802 0087 035 1-402 2163 001 
-3UF80 3900 2005 000 1210 2000 000 1-402 2166 001 4520 0011 000 1802 OOS7 005 1-402 2163 001 
3UF81 3900 2002 007 12102000000 1-402 2166 001 4520 0011 000 1802 OOS7 004 1-402 2163 001 
3UF82 3900 2002 006 12102000000 1402 2166 001 4520 0011 000 1802 OOS7 034 1-402 2163 001 
3UF83 3900 2014 004 1210 0090 000 1-402 2167 002 45200011001 1802 OOS7 006 1-4022164002 3504 7002. 001 
3UF84 3900 0347 005 12100090000 1-402 2167 002 4520 0011 001 1802 OOS7 008 1-402 2164002 3504 7002. 001 
3UF85 3900 2014 004 1210 0090 000 1-402 2167 002 4520 0011 001 1802 car7 031 1-402 2164002 3504 7002. 001 
3UF86 3900 2014 004 1210 0090 000 1402 2167 002 45200011001 1802 OOS7 031 1-4022164002 3504 7002. 001 
3UF87 3900 0347 005 12100090000 1-4022167 002 45200011001 1802 OOS7 011 1-4022164002 3504 7002. 001 
3UF88 3900 2014 004 1210 0090 000 1-402 2167 002 4520 0011 001 1802 OOS7 036 1-4022164002 3504 7002. 001 
3UF89 3900 0361 000 1210 0090 001 1-402 2167 003 4520 001 1 001 1802 car7 012 1-4022164003 3504 7002. 001 
3UF90 3900 0361 001 12100090001 1-4022167 003 4520 001 1 001 1802 OOS7 013 1-402 2164003 3504 7002. 001 
3UF91 3900 0361 000 1210 0090 001 1-402 2167 003 45200011001 1802 OOS7 037 1-4022164003 3504 7002. 001 
3UF92 3900 0362 000 12100096000 1-4022167003. 45200011001 1802 car7 037 1-402 2164 003 1417.5004000 1432 0002 003 3504 7002. 001 
3UF93 3900 0362 001 12100096000 1-402 2167 003 4520 0011 001 1802 OOS7 015 1-402 2164 003 1417.5004000 1432 0002 003 3504 7002. 001 
3UF94 3900 0364 000 1210 0098 000 1-402 2168 002 4520 0011 002 1802 car7 018 1-402 2165 002 1417.5004000 1432 0002 003 3504 7002. 001 
3UF95 3900 0363 000 12100098000 1-402 2168 002 4520 0011 002 1802 OOS7 019 14022165002 1417 .5004000 1432 0002 001 3504 7002. 001 
3UF96 3900 0364 000 1210 0098 000 14022168002 45200011 002 1802 0087 028 1-402 2165 002 1417 5004000 1432 0002 001 3504 7002. 001 
3UF97 3900 0350 000 1210 0097 000 14022168003 4520 0011 002 1802 OOS7 022 14022165003 1417 5004000 1432 0002 004 3504 7002. 001 
3UF98 3900 0350 001 1210 0097 000 14022168003 45200011002 1802 0087 023 14022165003 1417 5004000 1432 0002 004 3504 7002.001 
3UF99 3900 0350 002 12100097000 1402 2168 003 45200011002 1802 car7 030 1-402 2165 003 1417.5004000 1432 0002 004 3504 7002. 001 

NOTE: 9, 14, 15 and 16 reference only. Not available as a service part. 
(*)Two relays are used: 35A relay PIN, 5018 0004100, and 40A relay, P/N 5018 0005 004. 
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Dayton Operating Instructions and Parts Manual 3UF75 thru 3UF99 

Replacement Parts List 

Ref 26 Ref 27 Ref 29 Ref 30 Ref 31 
Ref. 23 Ref. 24 Ref. 25 Ground Ground Ref 28 Spnng Terminal Block, Term1nal Block, 

Model Relay Insulator Bushing Washer Screw louver louver Power Control 

3UF75 6401 0(&1 000 5202 0290 002 35032000011 52087005001 582.3 0004 000 5823 0001 000 
3UF76 50180004100 2900 0030 000 6401 0(&1 000 5202 0290 002 35032000011 5208 7005 001 582.3 0004 000 5823 0002 000 
3um 2900 0030 000 6401 0(&1 000 5202 0290 002 3503 2000 01 1 5208 7005 001 582.3 0004 000 5823 0001 000 
3UF78 6401 0(&1 000 5202 0290 002 35032000011 5208 7005 001 582.3 0004 000 5823 0001 000 
3UF79 6401 0(&1 000 5202 0290 002 3503 2000 01 1 5208 7005 001 582.3 0004 000 5823 0001 000 
3UF80 50180004100 2900 0030 000 6401 0(&1 000 5202 0290 002 3503 2000 011 5208 7005 001 582.3 0004 000 5823 0002 000 
3UF81 2900 0030 000 6401 0(&1 000 52020290002 35032000011 5208 7005 001 582.3 0004 000 5823 0001 000 
3UF82 6401 0(&1 000 5202 0290 002 3503 2000 01 1 5208 7005 001 582.3 0004 000 5823 0001 000 
3UF83 5018 0003 000 3503 2000012 5208 7005 001 582.3 0004000 5823 0002 000 
3UF84 5018 0004100 2900 0030 000 35032000012 5208 7005 001 582.3 0004 000 5823 0002 000 
3UF85 5018 0003 000 35032000012 5208 7005 001 582.3 0004 000 5823 0002 000 
3UF86 5018 0003 000 3503 2000 012 5208 7005 001 5823 0004 000 5823 0002 000 
3UF87 5018 0004100 2900 0030 000 35032000012 5208 7005 001 5823 0004 000 5823 0002 000 
3UF88 5018 0004100 35032000012 5208 7005 001 5823 0004 000 5823 0002 000 
3UF89 5018 0005 004 35032000012 5208 7005 001 582.3 0004 001 5823 0002 000 
3UF90 5018 0004 100 2900 0030 000 3503 2000 012 5208 7005 001 582.3 0004 000 5823 0002 000 
3UF91 5018 0005 004 3503 2000 012 5208 7005 001 5823 0004 003 5823 0002 000 
3UF92 5018 0006 000 3503 2000 012 5208 7005 001 582.3 0004 002 5823 0002 000 
3UF93 5018 0004100 2900 0030 000 3503 2000 012 5208 7005 001 5823 0004 000 5823 0002 000 
3UF94 5018 0005 004 25221.f,()131 3503 2000 013 5208 7005 001 5823 0004 003 5823 0002 000 
3UF95 5018 0005 004 2900 0030 000 25221.f,()131 35032000013 5208 7005 001 5823 0004001 5823 0002 000 
3UF96 5018 0006 000 25221 .f,()13, 3503 2000 013 52087005001 582.3 0005 000 5823 0002 000 
3UF97 5018 0005 004 25221 .f,()13 1 3503 2000 013 5208 7005 001 5823 0005 000 5823 0002 000 
3UF98 "* 2900 0030 000 25221.f,()131 3503 2000 013 5208 7005 001 5823 0004 002 5823 0002 000 
3UF99 5018 0006 000 25221.f,()131 3503 2000 013 5208 7005 001 5823 0005 000 5823 0002 000 

Ref. 32 Ref. 33 Ref. 34 
Terminal Block Terminal Fuse Ref. 35 

Model 3 Phase Doublers Block Fuse 

3UF75 5819 7012 005 
3UF76 5819 7012 005 
3um 58197012005 
3UF78 58197012005 
3UF79 5823 0003 000 58197012005 
3UF80 58197012005 
3UF81 58197012005 
3UF82 5823 0003 000 58197012005 
3UF83 5823 0003 000 5819 7012 005 
3UF84 5819 7012 005 
3UF85 5823 0003 000 58197012005 
3UF86 5823 0003 000 5819 7012 005 
3UF87 5819 7012 005 
3UF88 5823 0003 000 5819 7012 005 
3UF89 58197012005 
3UF90 5819 7012 005 
3UF91 5823 0003 000 58197012005 2025 0002 000 20190007010 
3UF92 5819 7012 005 
3UF93 58197012005 
3UF94 5819 7012 005 20257002000 20197008079 
3UF95 58197012005 
3UF96 58197012005 2025 7002 000 20197008080 
3UF97 58197012005 2025 7002 000 20197008080 
3UF98 5819 7012 005 
3UF99 58197012005 2025 7002 000 20197008078 

*Two relays are used: 35A relay P/N, 5018 0004 100, and 40A relay, P/N 5018 0005 004. 
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Dayton Operating Instructions and Parts Manual 3UF75 thru 3UF99 

For Replacement Parts, ca/11-800-323-0620 
24 hours a day· 365 days a year 
Please provide the following information: 
-Model number 

Address parts correspondence to: 
Grainger Parts Operations 
P.O. Box 3074 -Serial number (if any) 

-Part description and number as shown in parts list 1 657 Shermer Road 

0 0 

Figure 8 - Replacement 
Parts Illustration 

Ref. 

Northbrook, IL 60065·3074 U.S.A. 

SINGLE-POLE THERMOSTAT 
lWO-STAGE THERMOSTAT 

HEAT RECOVERY THERMOSTAT 

~9 

7 

POWER 
DISCONNECT 

SWITCH 

11 

4 

SUMMER FAN 
SWITCH 

No. Description Part No. Qty. 

1 { One Pole Thermostat 5813 0036 000 1 
Two Stage Thermostat 5813 0035 000 1 

2 Thermostat Knob 3301 2020 0051 1 
3 Sc:r'eiM 5202 70CJ:J 021 2 
4 Thermostat dip 1403 0041 000 1 

{ 25A, OEM Switch 52160132000 1 
5 25A, K & N Switch 52160204000 1 

63A, OEM Switch 5216 0131 000 1 
63A,K & N Switch 5216 0200 000 1 

6 Scre'vV{ M4 x 10, Rd. Hd (25A) 1 
Scre'vV, 63A, M5 x 16, Rd. Hd. 1 

{ Knob, 25A, OEM ''T1" OEM ''T1" 1 
7 Knob, 25A, K & N K&NS18 6001 1 

Knob, 63A, OEM OEM"S4" 1 
Knob, 63A, K & N K&NS2BG001 1 

8 Switch, Toggle, fiJN 5216 2011 000 1 
9 Relay, Fan 2"N Coil 5018 0008 000 1 

10 Switch Assembly 52160199000 1 
11 Manual Reset Umit 4520 0012 000 1 

Dayton 
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Dayton Operating Instructions and Parts Manual 

Dayton® Heavy-Duty 
Electric Unit Heater 

' 

Limited Warranty 

3UF75 thru 3UF99 

Dayton One-Year Limited Warranty. Dayton Electric Utility Heaters, Models covered in this manual, are 
warranted by Dayton 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 to be defective 
in material or workmanship and returned to an authorized service 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 PROMPT DISPOSITION below. This limited warranty gives purchasers specific legal rights 
which vary from jurisdiction to jurisdiction. 

Limitation of 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. 

Wa"anty 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 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, 
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 the 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 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 nat allow a limitation on how long an implied warranty lasts, 
consequentially the above limitation may not apply to you; and (c) by law, during the period of this limited 
warranty, and implied warranty of implied 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 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 diunaged in transit to you, file claim with 
carrier. 

Manufactured for Dayton Electric Mfg. Co., 5959 W. Howard St., Niles, Illinois 60714 U.S.A. 

Manufactured for Dayton Electric Mfg. Co., 
Niles, 1/finois 60714 U.S.A. Dayton 



ME3H/ME3F SERIES 
Submersible Sump 
& Effluent Pumps· 
Installation and Service Manual · 
Automatic and manual models. Single phase power only "'"'" 115 or 230 volt. 

23833A305 

ME3H 
SUMP/EFFLUENT PUMP 

ME3F 
SUMP/EFFLUENT PUMP 



TYPICAL SECTION DRAWING FOR ME3H SERIES 

@ Piggy-Back Control 

@ CableTie 
Not Shown 
(Automatic Only) 
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TYPICAL SECTION DRAWING FOR ME3F SERIES 

@ Piggy-Back Control 

. @Cable Tie 
Not Show 
(Automatic Only) 
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PARTS LIST 

Ref. No. Part Ref. No. Part 
No. Description Req'd. Numbers No. Description Req'd. Numbers 

2 Ring, Lift 1 26230AOOO 15 Case, Volute 1 262210000 

3 Plug, 1/4" NPT 1 05022A056 16 Impeller 1 26223COOO 

4 Plate Name (Not Stamoed) 1 23780AOOO 17 Gasket 1 26225COOO 

5 Tapping, Screw (Manual) 1 09822A032 18 Plate, Suction 1 26222COOO 

5 Tapping, Screw (Automatic) 1 09822A006 19 Tapping, Screw 9 09822A006 

6 Oil, Transformer (1 Qt. In Can) 1 11009A002 

8 Rotor with Shaft 1 22821AOOO 

20 Control, Level, 115V, 20', 
Piggy-Back 1 21813B131 

9 Washer, Thrust, SST 1 05030A243 
10 Washer, Thrust, Graphite 1 05030A244 

11 Housing, Motor 1 237700002 
Housing with Stator 

115 V, SRM4P, ME3F. ME3H 237700060K 
230 V, SRM4P, ME3F, ME3H 237700061K 

12 Seal, 1/2" Shaft 1 21607A001 

20 Control, Level, 230V, 20', 
Piggy-Back 1 21813B133 

21 Tie, Cable 1 17190A008 
22 Plate, Seal 1 262270000 
23 Cup,HUVA 1 22835A007 
24 Case, Volute 1 262260000 
25 Impeller 1 25301BOOO 

13 Gasket, Rubber 1 05014A172 

14 Screw, Cap, 1/4-20 x 7/8 Lg. 
ME3H 3 18475A003 
ME3F 6 18475A003 

CHART 

CD 0 
Pump Pump Winding Locked 

Catalog Engineer. Pump Cord, Cord Stator Resistance Max. Rotor 
Number Number Type HP v Ph Electric· Length Only In Ohms Amps Amps 

ME3H·11 262280000 Manual 1/3 115 1 216288048 20' 215998026 1.2 12.0 16.0 
ME3H-21 262280001 Manual 1/3 230 1 216288049 20' 215998027 4.3 6.0 8.2 
ME3H-11P 262280010 Automatic 1/3 115 1 216288048 20' 215998026 1.2 12.0 16.0 
ME3H-21P 262280011 Automatic 1/3 230 1 216288049 20' 215998027 4.3 6.0 8.2 
ME3H-21UP 262280002 Manual 1/3 230 1 216288049 20' 215998027 4.3 6.0 8.2 
ME3F·11 262290000 Manual 1/3 115 1 216288048 20' 215998026 1.2 12.0 16.0 

. ME3F-21 262290001 Manual 1/3 230 1 216288049 20' 215998027 4.3 6.0 8.2 
ME3F·11P 262290010 Automatic 1/3 115 1 216288048 20' 215998026 1.2 12.0 16.0 
ME3F·21P 262290011 Automatic 1/3 230 1 216288049 20' 215998027 4.3 6.0 8.2 
ME3F-21UP 262290002 Manual 1/3 230 1 216288049 20' 215998027 4.3 6.0 8.2 
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NOTE: READ THESE INSTRUCTIONS 
CAREFULLY BEFORE ATTEMPTING TO 
INSTALL PUMP. 

DESCRIPTION AND APPLICATION 
ME3H & ME3F 
Myers ME3H and ME3F Series Pumps are 'single seal units, 
available in automatic or manual, and are designed for use in 
effluent dosing, Septic Tank Effluent Pumping (S.T.E.P.) or 
normal sump and general dewatering applications where 
higher pressure is required. When used in Effluent dosing or 
S.T.E.P. applications, the pump must be installed in a 
separate tank or compartment at the discharge side of the 
septic tank. NEVER INSTALL PUMP IN MAIN TANK WHERE 
SLUDGE COLLECTS. DO NOT USE PUMPS FOR RAW 
SEWAGE. 

General 
The ME3H and ME3F pumps use a 1/3 HP shaded pole, 
1550 RPM motor, and are available in 115 volt and 230 volt, 
single phase. Both the manual and automatic models come 
standard with a 20 ft. power cord. All automatic models come 
with a mechanical (mercury free) piggy-back float switch. The 
ME3H and ME3F pumps are designed to handle 314 inch 
spherical solids. The ME3H uses an engineered thermoplas­
tic vortex impeller design to efficiently produce high pressures 
with low flows. The ME3F uses an engineered thermoplastic 
two vane non-clog impeller design to produce high pressures 
with medium flows. All pumps have a 1-1/2" discharge 
tapping. 

WARNING! THESE PUMPS ARE NOT APPROVED FOR, 
AND SHOULD NOT BE USED IN SWIMMING POOLS OR 
FOUNTAINS. 

AIR LOCKING 
-A pump is said to be air locked if water traps air in the pump · 

and it cannot get out. thus preventing the pump from operat­
ing. 

The ME3H/ME3F Sump Pumps have a 1 /16" air vent hole in 
the impeller chamber to let out trapped air. If this hole 
becomes plugged, pump may air lock. As a secondary 
precaution a 1/8" hole should be drilled in the discharge pipe 
below the check valve. The check valve should be 12 to 18 
inches above pump discharge. Do not put check valve 
directly into pump discharge opening. 

PACKAGING 
Each pump is packaged separately in a carton marked with a 
catalog number and Myers engineering number. The pumps 
are carefully packaged to prevent damage in shipping. 
However, occasionally damage may result due to rough 
handling. Carefully go over the pump and check for damage 
that could cause the pump to fail. 

LEVEL CONTROLS 
The automatic model ME3H and ME3F Series Pumps have 

a 20ft. mechanical (mercury free), piggy-back float switch. 
The 115 or 230 volt piggy-back switch is tethered directly to 
the pump. The switch can optionally be mounted to the 
discharge. pipe using a minimum 4" tether length. The switch 
must float free from pump and basin wall. Plug the switch 
cord plug into a properly grounded, rated voltage receptacle. 
Plug the power cord into the back of the switch cord and tape 

23833A305 

the cords to the discharge pipe 
every 12". The power recep­
tacle must be located outside 
the wet sump or basin due to 
the DANGER of current 
leakage. 

On all duplex units or simplex 
installations with additional 
options like high water alarm, 
the power cord plug must be cut 
off and wired into a control 
panel or into a sealed junction 
box if used in wet sump or 
basin. The AWS-1 control also 
acts as a sealed juction box for 
connecting power cord to pump 
cord. 

DESIGN OF PRESSURE SEWER SYSTEMS 
MYERS has available complete computer SOFTWARE for 
designing PRESSURE SEWER SYSTEMS. This gives pipe 
sizes to use and gives exact flow from any pump or group of 
pumps in the system when operating simultaneously. 

This design DISK for IBM~ or COMPATIBLE computers is 
available to engineers on request. · 

MOTOR TYPE 
The motors used in the ME3H and ME3F Series Pumps are 
pressed into the cast iron housings and surrounded by 
dielectric oil for superior heat dissipation. Both models use a 
1/3 HP shaded pole, 1550 RPM motor. Both units have class 
A motor insulation, are available in single phase 115 and 230 
volt with overload protection, and use a double sleeve 
bearing design. These pumps have no starting switches and 
do not require a control panel for simplex installation. 

SAFETY WARNINGS 
WARNING: Risk of electric shock. Pumps are supplied with a 
grounding conductor and grounding-type attachment plug on 
the power cord. To reduce the risk of electric shock, be 
certain that it is connected only to a properly grounded, 
grounding-type receptacle. DO NOT cut off ground pin or use 
an adapter fitting. DO NOT use an extension cord with this 
pump. Entire plug may be cut off if a control panel is used. 

5 

All pumps have a GROUND WIRE that is connected to the 
motor. This wire goes to the receptacle or control panel which 
must be connected to a good outside GROUND. 

When wiring this pump follow all local electrical and safety 
codes and ordinances as well as the most recent National 
Electric Code (NEC-ANSI/NFPA 70). 

ULAND CSA APPROVAL 
All pumps have UL and CSA approval. Myers is a SSPMA 
certified pump member. 

INSTALLATION 
WARNING: Basin or tank must be vented in accordance with 
local plumbing codes. These pumps are not designed for and 
CANNOT be installed in locations classified as hazardous in 
accordance with the National Electric Code ANSI/NFPA 70. 

CAUTION: Never enter pump chamber after sewage or 
effluent has been in basin. Sewage water can give off 
methane, hydrogen sulfide and other gasses which are highly 
poisonous. 



For this reason, Myers recommends installing effluent 
pumps with a quick removal system. The quick removal 
system may be a union or Cam-lok® coupling if the pipe or 
discharge hose is within reach from the surface, or a rail 
system type quick disconnect on deeper installations. See 
installation drawings for suggested installation. 

The dosing tank or pumping chamber must be constructed 
of corrosion resistant materials and must be capable of with­
standing all anticipated internal and external loads. It also 
must not allow infiltration or exfiltration. The tank must have 
provisions for anti-buoyancy. Access holes or covers must be 
adequate size and be accessible from the surface to allow for 
installation and maintenance of the system. 'Access covers 
must be lockable or heavy enough to prevent easy access by 
unauthorized personnel. The pumping chamber holding 
capacity should be selected to allow for emergency condi­
tions. 

The discharge pipe must be the same size as the pump 
discharge, 1-1/2" or larger. In order to insure sufficient fluid 
velocity to prevent any residual solids from collecting in the 
discharge pipe, it is recommended that a minimum flow of 2' 
per second be maintained. (12 GPM through 1-1/2" pipe, 21 
GPM through 2" pipe and 46 GPM through 3" pipe). It is 
recommended that PVC or equal pipe is used for corrosion 
resistance. A full flow (ball or gate) shut off valve must be 
installed to prevent back flow of effluent if the pump must be 
removed for service. A check valve must be installed on 
pressure sewer systems and on other systems where 
conditions allow to prevent backflow and to reduce wear on 
the pump system. 

A high water alarm must be installed on a separate circuit 
from the pump circuit. The alarm should have the ability to be 
tested for proper operation. 

POINTS TO CHECK IF PUMP DOES NOT 
RUN OR DOES NOT RUN PROPERLY 

(1) Pump does not run or start when water Is up In tank. 
(a) Check for blown fuse or tripped circuit breaker. 
(b) Check for defective level switch. 
(c) Where control panel is used be sure H-0-A switch is 

in the AUTO position. If it does not run, turn switch to the 
HAND position and if the pump runs then the trouble is in the 
automatic electrical system. Have ELECTRICIAN make 
electrical checks. 

(d) Check for burned out motor. Occasionally lightning 
can damage a motor even with lightning protection. 

(e) Where plug-in cords are used be sure contact blades 
are clean and making good contact. DO NOT USE 
PLUG-IN CORDS INSIDE A SUMP OR WET WELL. 

(f) Level control ball or weight may be stuck on side of 
basin. Be sure it floats freely. 

(2) Pump runs but does not deliver flow. 
(a) Check for air lock. Start and stop p·ump several times, 

if this does not help it may be necessary to loosen a 
union in the discharge line to relieve air lock. 

(b)Check valve may be installed backwards. Check flow 
arrow on valve body. Check shut-off valve. It may be 
closed. · 

(c) Check vertical elevation. It may be higher than pump 
can develop. (See pump curve). 

(d) Pump inlet may be plugged. Remove pump to check. 
CAUTION: ALWAYS UNPLUG POWER CORDS OR TURN 
OFF ALL MAIN AND BRANCH CIRCUIT BREAKERS 
BEFORE DOING ANY WORK ON THE PUMP. If control 
panel is remote from pump, disconnect lead wires to motor so 
that no one can turn the circuit breaker back on. 
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BEFORE DISMANTLING PUMP FOR 
REPLACEMENT OF PARTS 

Clean pump thoroughly. Knock off all scale and deposits. 
Submerge complete unit in Clorox solution for one hour 
before taking apart. 



TYPICAL SUMP INSTALLATION ME3HIME3F 

MIN. SUMP DIA.12" 

1·112" CHECK VALVE AND 
RUBBER SLEEVE CONNECTORS 

~--. 
10.1/2" MIN. 

BOTTOM OF 
INLET PIPE 

14' MIN. 

SUMP PUMP MOTOR 

23833A305 7 

GROUNDED TYPE 
1150R 230VOLT 
RECEPJACLE. MIN. ~ 

HEIGHT ABOVE 
FLOOR·4FT. 

• ... 
.. 

POWER CORD 10 OR 20 
FT. LONG N0.16WITH 
TWO POWER AND ONE 
GROUND CONDUCTOR. 

~ i 

INSULATION ON 20 FT. ~ 
CORD CONDUCTORS ~ 
AND JACKET IS UL 
AND CSA APPROVED. , . 

.... 

' 1> 
D 

0 
:~ . ........... 

1·112" SHUT.OFF 
GATE VALVE (OPT.) 

i ' 
I 
I 

• 

~~ .. ------·-·--.)· ~ .. . 

~~·-·-·---;~:_. __ · ____ :~-~-----~-~~! 
It----SUMP BASIN 12" TO 18" DIA: 

PLASTIC-ABERGLASS OR CONCRETE 

1-1/2' DISCHARGE PIPING CAN BE 
ABS OR PVC PLASTIC WITH PROPER 
ADAPTERS OR CAN BE GALV. STEEL 

IF COPPER PIPE IS USED BE SURE TO 
USE THREADED PLASTIC FITnNG IN 
PUMP DISCHARGE OPENING TO CONNECT 

. TO COPPER PIPE THREADED ADAPTER 

TURN ON LEVEL 

- FLOAT SWITCH 

12' -13" 

TURN .OFF 

I LEVEL 



30" DIAMETER SIMPLEX ME3HIME3F EFFLUENT UNION SYSTEM 

JUNCTION BOX 
STRUCT. PLASTIC 

AS REQ'D. 

AS REQ"O. 

23833A305 

30" DIA. 
CONCRETE WELL 

INLET HUB 
(AS REQ'D.) 

ME3HIMF3F AUTOMATIC 
EFFLUENT PUMP 

.. 

8 

CONTROL MOUNTING 
BRACKET, SST 

: 30" DIA. BASIN COVER 

:1-112" UNION, PVC, EFFLUENT 

... .. , 
•• . .. . . . . 

___ _l 

1-112" GATE VALVE, 
.BRASS, EFFLUENT 

ASREQ'O. 

LIFT-OUT ROPE 

1-112" DISCHARGE 
PIPE, PVC, EFFLUENT 

HIGH WATER "ALARM" LEVEL 

1-112" SWING CHECK VALVE, PVC, EFFLUENT 



30" DIAMETER SIMPLEX ME3HIME3F EFFLUENT 

JUNCTION BOX 
STRUCT. PLASTIC 

AS REQ'D. 

AS REQ"D. 

30" DIA. 
CONCRETE WELL 

INLET HUB 
(AS REQ'D.) 

ME3HIMF3F AUTOMATIC 
EFFLUENT PUMP 

.. 
•.: 
~· .. . . . .. 

RAIL SUPPORT 

CONTROL MOUNTING 
BRACKET, SST 

30" DIA. BASIN COVER 

.... .. . . 
,• .. 

VALVE EXTENSION HANDLE 

' 6 

1 
ASREQ'D. 

-......_ UFT-OUT ROPE 

1·112" GATE VALVE, BRASS, EFFLUENT 

1·112" DISCHARGE PIPE, PVC, EFFLUENT 

GUIDE RAILS. 314" GALV. 

HIGH WATER "ALARM" LEVEL 

PITLESS DISCONNECT, BRASS_ 

1·112" SWING CHECK VALVE, PVC, EFFLUENT 

. 
J-----------------------~~ .. ~.~.-~ .. ~ .. ~.~,~-~.~~~-~.~.f.~.~~-·~-~-~.- ~:­

•. , .. -.... : ~ .. -:.:, ...... : ~:· .... -;.-_. .. : • ... :· = ;·: '. 

::·: .. '·~ ·. ~ ,::~:. · .. ··'•':·.:." .:~ .... '' .', 
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CAUTION: FOR ANY WORK ON PUMP OR 
SWITCH ALWAYS UNPLUG POWER 
CORD. DO NOT JUST TURN OFF CIRCUIT 
BREAKER OR UNSCREW FUSE. 

TO REPLACE AUTOMATIC FLOAT 
(1) Unplug the pump power cor~ from the back of the piggy- , 

back float plug. 
(2) Unplug the piggy-back float plug from the power 

receptacle. 
(3) Remove the pump from the sump if access to the tether 

point is inaccessible. 
(4) Disconnect the switch from its tether point and remove 

from the discharge piping. 
(5) Re-tether·the new cord to the pump or discharge piping. 
(6) Cable tie or tape the power and switch cords to the 

discharge piping. 
(7) Plug the switch into the power receptacle. 
(8) Plug the power cord into the switch plug. 
(9) Fill basin and test switch operation. 

ALL PUMP REPAIRS SHOULD BE DONE AT AN 
AUTHORIZED MYERS SERVICE CENTER. 

ME3H SHAFT SEAL REPLACEMENT 
(1) Remove the oil fill plug located on the top of the motor 

housing and drain the oil in the housing. Properly 
dispose of the used oil. Do not reuse old oil since it may 
contain water from seal failure. 

(2) Lay the pump on its side. Remove the nine screws 
holding the suction plate onto the bottom of the volute 
case. Carefully remove the suction plate and gasket. 

(3) Insert a slotted screwdriver through the center of the 
impeller hub into the slot in the shaft. With a rubber 
mallet, carefully tap the impeller in a counter rotating 
direction while holding the shaft with the screwdriver. 

(4) Remove the rotating portion (ceramic) of the seal with 
fingers. Pry on the·stationary portion (carbon) with a pair 
of slotted screwdrivers to remove from volute casing. 
Discard the old seal assembly parts. NEVER USE OLD 
SEAL PARTS, REBUILD PUMP WITH ONLY NEW 
SEAL ASSEMBLY. 

(5) Thoroughly clean the shaft and volute casing with a 
clean cloth. If the drained oil showed signs of water, then 
the motor should be air dried for several days to remove 
any remaining moisture. 

(6) Carefully remove the new seal assembly from the 
package. Add a film of new oil to the rubber 0.0. on the 
stationary portion (carbon), and insert into the seal 
cavity on the volute casing. Using a pushing tool (a 
piece of PVC pipe works well), push on the rubber 
portion of the stationary seal until it is evenly seated into 
the seal cavity. With a clean cloth, carefully wipe the seal 
face. 

(7) Remove the rotating portion (ceramic) from the package 
and carefully wipe with a clean cloth. Add a film of new 
oil onto the motor shaft. Slide the rotating portion over 
the shaft with the rubber surface of the seal facing away 
from the stationary seal face. Center the seal on the 
shaft. 

(8) Place the impeller onto the shaft. Screw the impeller 
clockwise onto the shaft using a screwdriver to hold the 
shaft from turning and tighten impeller. Check to see that 
the impeller spins freely after tightening. 

23833A305 

(9) Replace the gasket and suction plate onto the bottom of ' 
the volute casing. Insert and tighten the nine retaining 
screws. 

(1 0) Replace oil in the motor housing using· only Myers 
submersible transformer oil. The level should be 3/4" 
below the top of the motor housing. Check with dip stick 
to assure that the pump is properly filled. 

(11) Plug pump into grounded receptacle to test operation. 
Pump must run quiet and free of vibration. 

ME3F SHAFT SEAL REPLACEMENT 
(1) Remove the oil fill plug located on the top of the motor 

housing and drain the oil in the housing. Properly 
dispose of the used oil. Do not reuse old oil since it may 
contain water from seal failure. 

(2) Remove the four cap screws holding the volute case 
onto the seal plate. Uft the motor assembly up and out 
of the volute case. 

(3) Lay the motor assembly on its side. Insert a slotted 
screwdriver into the slot in the center of the shaft. With a 
rubber mallet, carefully tap the impeller in a counter 
rotating direction while holding the shaft with the 
screwdriver. 

(4) · Remove the rotating portion (ceramic) of the seal with 
fingers. Pry on the stationary portion (carbon) with a pair 
of slotted screwdrivers to remove from volute casing. 
Discard the old seal assembly parts. NEVER USE OLD 
SEAL PARTS, REBUILD PUMP WITH ONLY NEW 
SEAL ASSEMBLY. 
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(5) Thoroughly clean the shaft and volute casing with a 
plean cloth. If the drained oil showed signs of water, then 
the motor should be air dried for several days to remove 
any remaining moisture. 

(6) Carefully remove the new seal assembly from the 
package. Add a film of new oil to the rubber O.D. on the 
stationary portion (carbon), and insert into the seal 
cavity on the volute casing. Using a pushing tool (a 
piece of PVC pipe works well), push on the rubber 
portion of the stationary seal until it is evenly seated into 
the seal cavity. With a clean cloth, carefully wipe the seal 
face.· 

(7) Remove the rotating portion (ceramic) from the package 
and carefully wipe with a clean cloth. Add a film of new 
oil onto the motor shaft. Slide the rotating portion over 
the shaft with the rubber surface of the seal facing away 
from the stationary seal face. Center the seal on the 
shaft. 

(8) Place the impeller onto the shaft. Screw the impeller 
clockwise onto the shaft using a screwdriver to hold the 
shaft from turning and tighten impeller. Check ~o see that 
the impeller spins freely after tightening. 

(9) Check the HUVA cup seal in the volute case inlet. If 
worn, replace. 

(10) Place the pump motor assembly upright and set it into 
the volute case. Make sure that the HUVA cup is aligned 
properly with the impeller wearing ring. Replace the four 
cap screws and tighten. Check that the impeller turns 
freely. . 

(11) Replace oil in the motor housing using only Myers 
submersible transformer oil. The level should be 3/4" 
below the top of the motor housing. Check with dip stick 
to assure that the pump is properly filled. 

(12) Plug pump into grounded receptacle to test operation. 
Pump must run quiet and free of vibration. 



POWER CORD REPLACEMENT 
(1) Loosen the plastic compression nut that retains the power 

cord. Slide nut out of the motor housing. 
(2) Pull the power cord from the motor housing by hand. The 

cord may need to be wiggled back and forth several times 
to loosen from the housing. Pull the power cord out until 
the connecting wires are fully exposed. Disconnect the 
motor power and ground leads with a pair of pliers. 

(3) Reconnect the motor power leads and ground to the new 
power cord. The ground terminal on the power cord has a 
male connector, and the power terminals on the new 
power cord are female. 

(4) Carefully push the connected wires into the motor housing 
until the molded body of the power cord seats. Make sure 
that the wires stay away from the rotor and shaft. Slide the 
nut into place and hand tighten. Tighten the nut with 
13/16" wrench until snug, but do not over tighten. 

(5) Plug pump into grounded receptacle to test operation. 
Pump must run quiet, free of vibration, without tripping out 
breaker. 

23833A305 

STATOR 
LEADS 

POWER 
CORD 

Use needle nose pliers to 
push male pins into 
·power cord. Be sure pin 
is completely inserted. 

MOTOR REPLACEMENT 
( 1) Disconnect the power cord and drain the oil as noted in 

the previous sections. If the oil shows signs of water or 
other contamination, it may be necessary to replace the 
seal assembly as noted in a previous section. 

(2) Loosen and remove the three cap screws retaining the 
motor housing. Lift the motor housing off of the pump 
assembly. 

(3) Remove the 0-ring from the remaining pump assembly. 
Clean surface area and place new 0-ring into position. 
Be careful not to cut 0-ring when installing. 

(4) Position new motor housing (with new stator), onto the 
pump assembly. Align the screw bosses, and insert the 
three cap screws. Evenly tighten the cap screws. 

(5) Reinstall the power cord as noted in the previous 
section. 

(6) Replace oil in the motor housing using only Myers 
submersible transformer oil. The level should be 3/4" 
below the top of the motor housing. Check with dip stick 
to assure that the pump is property filled. 

(7) Plug pump into grounded receptacle to test operation. 
Pump must run quiet, free of vibration, without tripping 
out breaker. 
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MYERS 
LIMITED WARRANTY 

F.E. MYERS warrants that its products are free from defects in material and workmanship for a 
period of 12 months from the date of installation or 18 months from the date of manufacture, which-
ever occurs first. · 

During the warranty period, and subject to the conditions hereinafter set forth, F.E. MYERS will 
repair or replace to the original user or consumer parts which prove defective due to defective mate­
rials or workmanship of MYERS. This remedy is exclusive and is the only remedy available to any 
person with respect to such MYERS product. Contact your nearest authorized MYERS distributor or 
MYERS for warranty service. At all times MYERS shall have and possess the sole right and option to 
determine whether to repair or replace defective equipment, parts or components. 

Start-up reports and electrical system schematics may be required to support warranty claims. This 
warranty is effective only if MYERS supplied or authorized control panels are used. 

LABOR, ETC. COSTS: MYERS shall IN NO EVENT be responsible or liable for the cost of field labor 
or other charges incurred by any customer in removing and/or reaffixing any MYERS product, part or 
component thereof. 

THIS WARRANTY WILL NOT APPLY: (a) to defects or malfunctions resulting from failure to properly 
install, operate or maintain the unit in accordance with printed instructions provided; (b) to failures 
resulting from abuse, accident, or negligence; (c) to normal maintenance services and the parts 
used in connection with such service; (d) to units which are not installed in accordance with appli­
cable codes, ordinances and good trade practices; or (e) if the unit is moved from its original instal­
lation locations, and (f) unit is used for purposes other than for what it was designed and manufac­
tured . 

. RETURN OR REPLACED COMPONENTS: any item to be replaced under this Warranty must be 
returned to MYERS at Ashland, Ohio, or such place as MYERS may designate, freight prepaid. 

PRODUCT IMPROVEMENTS: MYERS reserves the right to change or improve its products or any 
portions thereof without being obligated to provide such a change or improvement for units sold and/ 
or shipped prior to such change or improvement. 

WARRANTY EXCLUSIONS: as to any specific MYERS product, after the expiration of the time 
period of the warranty applicable thereto as set forth above. THERE WILL BE NO WARRANTIES, 
INCLUDING ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR ANY PAR­
TICULAR PURPOSE. 

Some states do not allow limitations on how long an implied warranty lasts, so the above limitation 
may not apply to you. No warranties or representations at any time made by any representative of 
MYERS shall vary or expand the provisions hereof. 

LIABILITY LIMITATION: IN NO EVENT SHALL MYERS BE LIABLE OR RESPONSIBLE FOR CON­
SEQUENTIAL, INCIDENTAL OR SPECIAL DAMAGES RESULTING FROM OR RELATED IN ANY 
MANNER TO ANY MYERS PRODUCT OR PARTS THEREOF. 

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. · 

This Warranty gives you specific legal rights and you may also have other rights which vary from 
state to state. 

Direct all notices, etc. to: Warranty Service Department, F. E. Myers, 1101 Myers Parkway, Ashland, 
Ohio 44805. 

Prir.ted in U.S.A. 10/94 
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Myers® 
F:E. Myers. 1101 Myers Parkway, Ashland, Ohio 44805-1969 

419/289-1144, FAX: 419/289-6658, TLX: 948-7 443 



c.o 

~ 
0 
0 ,.. 

- - - ---·. _·--. -_ - . - ·-- . . I . - ·- . . 
Mecharilcallf.~aaivated, wide-a~Q~e switch ·desiQned to 

control pumps up to 1/2 HP at 120VAC and 1 HP at 210 VAC. 
! . 

I, 

This mechanically-activated; Wide-angle pump switch provide~ automatic control of pumps in: 
· • potabl~ water ' ·· · · · · · · · 

• ._ w~ter _ , _ . . 
II sewage· applications. · 

·" .'. . . 

·., 
i.· 

·.-:-' 

The SJE PumpMaste~ pump switch is not sensitive to rotatio6 or turbulence allowi~g it to be 
used in both calm ·and turbulent applications. ' · 

FEATURES 

• Passed NSF Standard 61 protocol by an approved Wat.er Quality 
Association laboratory. 

• Heavy-duty contacts. · 

• Controls pumps up to 1/2 HP at 120 VAC and 1 HP at 2,30 VAC. 

• Adjustable pumping range of 7 to 36 inches (18 to 91 c,m). 

' • Includes standard mounting clamp and boxed packag_lng. 

• UL Listed for use in water and sewa~e. 

• CSA Certified. 

• Three-year limited warranty. <I®® 
LR5424S USTED 

83N2 

Jiflydraulic 

Mrntb<r El WATER 
QUALITY 
AIIOCI-. .. 

Pump Down 1 ON position Pump Down 1 OFF position 

OPTIONS 

This switch Is available: 

• for pump down or pump up applications. 

• with a 120 V AC or 230 V AC piggyback plug. 

• without a plug for direct wiring in 120 VAC or 230 VAC applications. 

• in standard cable lengths of 10, 15, 20, or 30 -feet and 3, · 5, 6, or 10 
meters (longer lengths available) .. 



SJE PulllpMaster® pump swltch·lnstallatl~n instrualons 

MOUNTING THE SWITCH 

1. Determine the required cord tether. 
length as. shown in Figures A and 
B. 

2. Place the qord into the clamp as 
shown in Figure C. 

3. Secure the. clamp to the discharge 
pipe as shown in. Figure C. Note: 
Do not install cord under hose 
Clamp. 

4. Tighten the hose clamp using 
screwdriver. Over tightening may 
result in damage to the plastic 
clamp. Make sure the float cable is 
not allowed to touch the excess 
hose clamp band during operation. 

5. Check installation. Allow system 
to cycle to insure proper operation. 

Note: All hose clamp components are 
made of 18-8 stainless steel material. 

. See your SJE-Rhombus supplier for 
replacements. 

Fleure A 

switch plug~ 

pump plug ~ '\ u ,___,__,,. 

PIGGY-BACK PLUG INSTALL 

• Electrical outlet must not be 
located in pump chamber. 

• Electrical outlet voltage, piggyback 
plug voltage, and ·Pump voltage 
must match. 

1. Follovv steps 1. through 4 of · 
"Mounting The Switch:" 

. 2. Insert switch's piggyback plug into 
outlet. 

3. Plug pump into piggyback plug as 
shown in Figure A 

4. Check installation. Allow system to 
cycle to insure proper operation. 

~ 

Fleure B 
.-· ,, 

i 

Determining Pumping Range 
In Inches ( 1 Inch = 2.5 

tether 
length 

pumping 
range 

Use only as a guide. Pumping ranges are based on testing 
in non-turbulentcondnions. Range mayvarydi.Jeto water 
temperature and cord shape. Note: As the tether length 
increases, so does the variance at the pumping range. 

Fleure c 

DIRECT WIRE INSTALL 

1. Follow steps 1. through 4 of 
"Mounting The Switch." 

2. Wire switch as shown below. 
3. Check installation. Allow system to 

cycle to insure proper operation. 

120VAC 

.... 
CJZ...I 

210VAC 

Fi+I.W!i~~ In 230 VAC pump installations, one 
side of the line going to the pump iS 
always HQI. This condition exists If 
the switch is on or off. Install double 
pole disconnect on all230 VAC pump 
circuits. 

lnstl.lnstr. PN 1 0094n A , 
Cat. Page PN 1 009507 A 

22650 County Highway 6 • P.O. Box 1708 ., Detroit lakes, Minnesota 56502 USA 
1-888,DIAL-SJE (1-888-342-5753) • Phone: 218-847-1317 • Fax: 218-847-4617 

CSJE-Rhombus 
Printed in USA 03/00 · E-mail: sje@sjerhombus.com 



ACCESSORIES 
' . ·. . .\ . . . . . ' '. ·' 

cable Well!ht, ~able connectors,. Hub~ Asse ... bly, cord seal a-.d Float Bracket. 
. ~ . ~. ' 

CABLE WEIGHT 
Provides an accurate IJivOt point for 
suspended noat switches.· 

•. Gripper teeth on clip and weight channel 
securely lock float cable into place 

• Cable Weight can be adjustedwithout 
· the use of tools , 

_ U.S. Patent 5,306,665 

HOUSING: 1 pound, 12 ounce (0.8 kgs.), 2.8 inch 
diameter x 3.3 inch long (7.1 em diametE)r x 8.4 

. em), impact resistant, non-corrosive, PVC 
housing for use in liqiJids up to 140°F (60°C). 

CLIP: injection molded acetal plastic. 
WIRE/CABLE ACCOMMODATED: SJOW, SJTW, 18/2, 

18/3, 16/2, 16/3, 14/2 and 14/3. 

HUB ASSEMBLY 

Available In 1, 1.5 and 2 Inch sizes. 

• UL Approved and 
CSA Certified terminal adapter 

TERMINAL ADAPTER (HUB): PVC. 
GASKET: neoprene. 
LOCK NUT: metal. 

CORD SEAL 
Provides strain relief and a llquld-tll!ht seal. 

• Seals 1-3 cables in 2" terminal adapters 
• 2 PVC plugs included (for unused 

cable positions) 
• Ground wire 

SEAL: neoprene. 
WASHERS: stainless steel. 
NUT AND BOLT: stainless steel. 
WIRE/CABLE ACCOMMODATED: SJOW, SJTW, 18/2, . 

18/3, 16/2, 16/3, 14/2 and 14/3. 

FLOAT BRACKET 

Provides convenient Installation 
of noat switches. 
• Four Float Bracket 

supports 1-4 floats 
• Six Float Bracket 

supports 1-6 floats 'PI!IIIR!i&ir;;;;;~ 
• Can be directly mounted ._· i 

to wall or used with wall 
mounting device 

uw)· 

• Provides convenient location to stow excess float cord 
• Supplied with UL recognized cord strain relief 

connectors 

METAL COMPONENTS: all metal components are made of 
300 series stainless steel. 

STRAIN RELIEF CONNECTORS: which accommodate 18/ 
2, 18/3, 16/2, 16/3 SJOW and SJTW cords. 

CABLE CONNECTORS 

' . Provides siraln relief and a n-.uld·tll!ht seal. 

• UL Approv~d and CSACertified 

Round cable 

@ 
Material: 

polymid flame-resisting, 
self-extinguishing plastic 

~~~::~:.·· 
ORing: 

neoprene plastic 

. Hole Requirement: 
NPTthreaded OR 
clearance holes 

. Qain nut included) 
NPT Hub: .5 inch (1.27cm) 
Maximum Diameter: .480 inch (1.22 em) 
Minimum Diameter: .270 inch (.68 em) 
Wire/Cable {A WG) Accommodated: 18/2, 18/3, 18/4, 16/2, 
16/3, 16/4, 14/2, 14/3 

NPT Hub: .75 inch (1.90 em) 
MaximiJm Diameter: .709 inch (1.80 em) 
Minimum Diameter: .545 inch (1.38 em) 
Wire/Cable (AWG) Accommodated: 14/2, 14/3, 14/4, 12/2, 
12/3, 12/4, 1 0/2, 10/3 

_ NPT Hub: 1.0 inch (2.54 em) 

i 
~ ; 
; 
~ 
~ 

Maximum Diameter: .98 inch (2.49 em) 
Minimum Diameter: .71 inch (1.80 em) 
Wire/Cable {AWG) Accommodated: Round cable with 
outside diameter within range indentified above. 

Material: 
weather-stabilized 
thermo-plastic 

ORing: 
neoprene plastic 

Hole Requirement: 
NPT threaded OR 
clearance holes 
Oam nut included) 

NPT Hub: .50 inch (1.27 em) 
Maximum:· .26 x .56 slot 
Wire/Cable {AWG) Accommodated: 14/2, 12/2, 10/2 

NPT Hub: . 75 inch (1.90 em) · 
Maximum: .26 x .56 slot 
Wire/Cable {A WG) Accommodated: 14/3, 12/3 

www.sjerhombus.com 



cord Seal, SJE,·cable Welflht and Float Bracket Installation lnstrualons 

CORD SEAL INSTALL 

1. Pass the cables through the 2" 
terminal adaptor. 

2. With the three positioh cord seal, 
route cables through the seal, 
leaving adequate cable to work 
with. 
NOTE: If three cords are not 
used, plug open position(s) in 
the cord seal with the PVC 
plug(s) provided. 

3. Insert the cord seal into the 
terminal adaptor and tighten hex 
nut until adequate strain relief is 
achieved. 

4. Gather all ground wires, including 
ground conductor on the cord seal 
and secure to ground terminal. 

SJE CABLE WEIGHT INSTALL 

1. Lay cable in weight as shown in · 
Figure 2. 

2. Align clip with weight groove and 
slide clip towards cable as shown in 
Figure 2. Snap clip snugly up to 
cable and manually force clip to 
tightest possible position. 

3. See Figure 3 for proper tether 
length. 

Fll!ure 2 

11@~~~;~~:-\ 

Fll!ure 1 

I I I 
I I I 

) ) ) 

· *Control Switches: 
Recommended tether length is 

4 inches (1 0 em) 

*Pump Switches: 
Minimum recommeni::led tether length 

is 3.5 inches (9 em) 

S.J ELECTRO 
i 

FLOAT BRACKO INSTALL 

1. Drill holes in mounting surface 
1-5/16 inches apart. 

2. Install float bracket mounting 
device as shown in Figure 4. 
NOTE: Use stainless steel 
fasteners appropriate for the 
mounting surface. 

3. Determine float switch cord length 
to hang into tank to achieve proper 
activation level. . 

4. Install float switch cords to float 
bracket using strain relief 
connectors as shown in Figure 5. 

5. Install float bracket into float 
bracket mounting device while 
stowing excess cable as shown in 
Figure 5. 

Fil!ure 4 
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EPG Companies Inc. 

List of Equipment 

Sparton Technology, Inc. - Metric Corporation 

EPG Job# 01-5296 

1 ea. Low-Profile Air Stripper, STAT 180, 5-Tray, Skid Mounted, with 
blower, 7 112HP, 46,0VAC 30 high efficiency TEFC motor, integral 
outlet damper, drain, inlet silencer, low pressure switch, pressure gauge, 
3-point sensor/sight tube, discharge pup, 1HP 460VAC 30 TEFC 
motor, piping and EPG Series 1400 Controller, 460VAC 30, NEMA 4, 
main disconnect, to control air stripper blower, HOA switch, green run 
light, off-delay timer, low air pressure switch with on-delay timer, red 
low air pressure alarm light, HOA switch for submersible pump, output 
enable/disable contacts (to submersible pump motor control or starter), 
input run contacts with on-delay timer (from submersible pump starter 
contacts), green pump run light, red pump shut down light, 3-point 
sensor, red high sump level alarm light, discharge pump, HOA switch, 
green run light, high sump level input contacts, red sump high level alarm 
light, high infiltration gallery level input contacts, red high infiltration 
gallery level alarm light, and manual alarms reset push button. 

1 ea. Pulsatron Metering Pump, 14 GPD, 100 PSI. 
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1.0 SAFETY PRECAUTIONS 

• Be sure to read and understand this 0 & M 
manual before beginning operation. If you 
have any questions, please call EPG 
Companies Inc. at 800-443-7426. 

• Be sure all electrical disconnects are "OFF" 
and locked out before servicing. 

Operation & 
Maintenance Manual 
Model STAT-180 

Low Profile Air Stripper 

• Always wear gloves, eye protection & 
protective clothing when working with the 
equipment. 

• Be sure the STAT is properly vented and 
the duct hose between blower and STAT 
is fastened securely. 

• The introduction of free-product into the 
STAT-180 is not recommended because it 
will adversely affect any nonmetallic 
materials and system performance. 

• Take ~:me to record your specific operating 
parameters on page 16. 

Figure No.1 
Typical STAT Unit 

i 



2.0 EQUIPMENT DESCRIPTION 

The STAT -1 80 is a low profile stainless steel air 
stripper with a modular design capable of 
accommodating from 1 to 6 aeration trays. The 
design allows the trays to be easily removed, 
cleaned and replaced with minimal downtime. 
The following table summarizes the 
specifications for the typical STAT-180 low 
profile air stripper. 

Table No.1 
STAT-180 Specifications 

Tray Length 72inches 

-2 Tray Width" 36 inchu 

3 Height/Stage 10 inches 

4 Overall Sump Height 24inches 

5 Demister Height 8% inches 

6 Maximum Height 92% Inches (6 trays) 

7 Water Row 10 • 200 gpm 

a Water Inlet 4 inch 

9 Water Outlet 6 inch-Gravity Drain 
3 inch-Pump Down 

10 Air Row 650 & 700 cfm 

11 Air Inlet Sinch 

12 Air Outlet 12·inch 

Be sure to refer to Section 12 at the end of this 
manual for specific operating parameters and 
dimensions. 

The STAT-180 is equipped with the following 
standard system components: 

t/ Pump-Down Collection Sump 
• Level Control Kit 
• Low, High, High-High Level Switches 

t/ Gravity Drain Sump 
• Sight Glass 
• High Level Switch 

t/ Aeration Trays 
t/ Demister 
t/ Blower 
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The STAT -180 can also be configured with the 
following optional components: 

t/ 
t/ 
t/ 
t/ 
t/ 
t/ 
t/ 

3.0 

Air Temperature Kit 
Air Flow Kit 
Water Flow Meter Kit 
Water Temperature Kit 
Sample Tap Kit 
Pump-Down Kit 
Blower Muffler Kit 

PROCESS DESCRIPTION 

EPG's STAT-180 air stripper is a sieve 
tray aeration unit and does not contain packing 
media. 

In this technology the water and air are 
contacted in step-wise fashion through multiple 
trays. The water enters near the top and flows 
horizontally across each tray and through a 
downcomer to the tray below. A pressure 
blower provides air for the aerating process. 
The air enters the bottom of the unit and is 
forced through openings in the trays, bubbling 
through the water to form "a surface of foam" 
which provides extreme turbulence and 
excellent volatilization. The overall effect is a 
multiple counter-current contact of water and 
air, with each tray having a cross-flow of water 
opposing a vertical flow of air. 

4.0 INSTALLATION 

4.1 Inspection 

Upon receipt of the STAT unit, and before the 
unit is removed from the truck, be sure to 
inspect the system for damage to the shell, all 
the fittings, the inlet/outlet ports and the 
equipment. Structural damage to these items 
could compromise the integrity of the system. 



DO NOT operate the unit if it has been 
damaged since this could result in damage to 
other equipment or personal injury. If the 
STAT-180 low profile air stripper sustains 
damage during transit, notify the carrier and call 
EPG immediately at 800-443-7 426. 

4.2 Loading & Unloading Unit 

The STAT-180 should be unloaded and placed 
by an appropriately sized crane, forklift, or 
pallet jack operated by an experienced operator. 
A STAT unit with one tray weighs 
approximately 1, 500 pounds and a STAT unit 
with 6 trays weighs approximately 2,500 lbs -
excluding external piping (refer to Section 12.0 
at the end of this manual). 

The ST AT-180 must be placed on a level 
concrete pad designed to handle the full 
operating load of the unit (refer to Section 12.0 
at the end of this manual). The STAT base 
should be bolted to the concrete pad prior to 
initiating operation. 

4.3 Connections 

Assemble and mount all of the external piping, 
valves, and instrumentation after the STAT is in 
place. Make sure that the piping is adequately 
supported so that excessive load or torque is 
not placed on the unit fittings. 

4.31 Mechanical Connections 

1. Locate and anchor the STAT unit in an area 
which allows access to all sides of the unit. 
Shim as needed to make sure STAT unit is 
level. 

2. Attach exhaust stack (or off gas 
downcomer if required}. Avoid 
unnecessary restrictions in oft-gas ducting. 
Oucting should be sized for minimal friction 
loss according to the STAT design air flow 
rate. When in doubt, ducting should match 
the size of the STAT air discharge. 

3. Connect the influent water p1p1ng to the 
influent flange or coupling. We recommend 
installing a sampling tap (sample tap kit, 
part No. 128320) in the influent piping and 
discharge piping. All interconnecting piping 
should be self-supporting. 

4. Install the drain piping and pump-down kit 
if supplied. 

For gravity drainage, connect the effluent 
water discharge piping to the discharge 
flange or coupling. Discharge piping should 
be the same diameter as the effluent flange 
or coupling on the STAT unit, or larger (see 
Table No. 2) 

Table No.2 
Minimum Pipe Size for Gravity Drain 

DRAIN SlOP€: PER FOOT" 
:DIAMETER .. 

!. (INCHES) ·1/&INCH' .. . 1l4.1NCH .1/Z INCH . 

.2 16 gpm 21 gpm 26 gpm 

. (Th ·'-· 18 gpm 24gpm 31 gpm 

f\:\:3' :·· • 36 gpm 42 gpm 50 gpm 

f:· : "'.< 180 gpm 216 gpm 250 gpm 

fl<-- 5 ... · .. · 390 gpm 480 gpm 575 gpm 

.. 6 700 gpm 840 gpm 1.000 gpm 

[!!IMPORTANT: STAT gravity discharge lines 
require a vacuum relief system. This WI11 
prevent any type of vacuum on the float valve 
on the interior of the STAT. Do not attempt to 
pump out a STAT sump intended for gravity 
drain. A simple vacuum relief system is a tee 
inserted in the discharge piping with a vertical 
pipe open to the atmosphere. The tee should 
be installed as close as possible to the STAT 
discharge connection. 

5. If no skid base is provided, locate and 
anchor the blower anywhere near the STAT 
air inlet tube, as long as the supplied flex 
ducting will reach from the blower 
discharge to the STAT inlet tube without 
kinking. Mount the blower off the floor, if 
possible. Secure ends of the flex ducting 
with hose clamps. 
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4.32 Sectrical Connections 

Make the following electrical connections, 
observing codes or restrictions (such as 
explosion-proof wiring) at your installation site: 

1. Connect sump high level switch to control 
panel (it not already wired}. The sump high 
level switch is located near the top of the 
sump sidewall. The switch is normally open 
until sump flooding occurs. 

2. Connect blower low pressure switch to 
controls (if not already wired). The blower 
low pressure switch is located eith~ on the 
blower outlet pipe or in the control panel. 
The. blower low pressure switch has the 
following three options: 

t/ Common 
ttl Normally Open 
t/ Normally Closed 

See Operation for switch set-up. 

3. For pump-down systems, a level control kit 
is provided in the sump sidewall (see 
options, page 14). This control must also 
be wired (if not wired already) in order to 
control the discharge pump. 

5.0 START -UP 

Upon completion of the system installation, 
checkout and start-up of the unit can be 
initiated. 

Before starting the unit, check the following: 

1. Verify that the blower low pressure switch 
is calibrated before start-up. 

If blower low pressure switch does not. 
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operate as described, see the 
manufacturer's data sheet supplied to 
adjust the set point of the switch. 

2. Jog the blower motor and verify proper 
rotation direction. 

3. If a transfer pump is supplied, jog the 
transfer pump motor and verify proper 
rotation direction. 

After the unit is checked-out, start-up can be 
initiated to verify system operations prior to full 
scale operation. Whenever possible, it is 
advisable to use clean, fresh water for system 
start-up. This will eliminate possible exposure 
to potentially hazardous contaminants if 
mechanical adjustments are required. 

1. Verify that all the valves are positioned 
properly. 

2. Start the STAT blower. 

It is important to start the blower first to 
ensure that the contaminated water is 
treated immediately upon entering the 
STAT unit. 

Because the STAT -180 uses a centrifugal 
type blower, it is important to start the 
blower under LOAD to minimize the motor 
in-rush current and reduce the subsequent 
rise in the motor winding temperature. To 
accomplish this, Carbo nair has incorporated 
a flow restricting valve into the design 
which is preset to provide system back 
pressure to the blower during start-up. 

The flow restricting valve is actuated by 
excessive air flow on start up of the 
blower. The valve throttles the flow to 
maintain the airflow below the 
recommended maximum of the unit. The 
valve then fully opens when it senses a 
sufficient amount of water in the STAT unit 
to create the desired back pressure and 
design flow rate. This reduces the start-up 
load on the blower motor and helps to 
extend the operating life of the unit. 

3. Start the flow of clean water to the unit. 



Stripping starts immediately as the 
downcomer blocking valve forces air into 
the processing area of each tray, 
preventing air from passing upward through 
the downcomer. 

After flow is initiated, water enters the top 
demisting section and flows into the top 
tray. The water flows over the weir and 
gravity-flows across each successive tray in 
a serpentine pattern. 

If the STAT unit is not equipped with a 
transfer pump, the water accumulates in 
the sump section and then gravity-drains to 
the discharge point through the mechanical 
float valve. The mechanical float valve 
prevents pressurized air to escape through 
the effluent flange. 

If the STAT unit is set up for pump-out 
operation, a mechanical float valve is not 
used. 

4. Immediately start the transfer pump to 
remove the treated water from the STAT 
sump (if supplied). 

5. Check the system for leaks. 

6. Check system pressures and equipment 
temperatures. Verify that the operating 
parameters are within equipment design 
specifications. 

7. Measure the water and air flows to the 
unit. 

8. Check the pressure drop across the trays 
and compare with the pressure drop chart 
in Section 10. Verify that the pressure 
drop is within system design guidelines. 

9. Adjust air flows as necessary to optimize 
blower and system performance. 

Air Row Adjustment and Measurement 

You must have a means of measuring air flow 
to .correctly operate your STAT unit. EPG 
can provide you with an air flow kit (Part No. Kl 
132008) composed of a flow element, a 

magnehelic gauge and tubing that when 
installed, provide a means of measuring the air 
flow through the system. 

This STAT unit is designed to operate at the air 
flow rate specified in section 12.0 of this 
manual. The blower air flow rate is not preset 
at the factory. Varying field conditions and the 
sensitivity of the blower damper require that 
the damper be set in the field. Improper 
adjustment of the valve can lead to excessive 
water carry over in the exhaust stream as well 
as a lowered stripping efficiency. 

To adjust the STAT operating air flow rate, first 
turn on the STAT blower and begin to introduce 
water into the system at the design flow rate. 
(Note: You must have a means of measuring 
the water flow rate (flow meter) on the influent 
line, down stream of any pumps). Once the 
system is accepting water at the operating flow 
rate note the measured air flow rate using the 
air flow kit. If the measured air flow rate is 
above or below the design air flow rate listed in 
Section 12.0, you must adjust the damper on 
the outlet of the centrifugal blower. Moving 
the damper towards the shut-off postion will 
decrease the air flow through the unit. Moving 
the damper towards the open position will 
increase the air flow through the STAT. 

Note: You must periodically check and adjust 
the air flow during the operation of the system. 
Conditions may change (like increase or 
decrease in water flow rates, addition of down 
stream air treatment technologies or fouling of 
the air stripper) that will increase or decrease 
back pressure in the blower and cause the air 
flow rate to deviate from the design flow rate. 

6.0 OPERATION 

When STAT is operating within its parameters, 
a base line pressure drop should be established. 
This can be monitored during operation for 
maintenance purposes. Your STAT system 
should be supplied with the proper blower for 
overcoming the total pressure drop through the 
system. If adding gas phase carbon adsorption 
to the off-gas of a STAT unit previously 
operated with atmosphere discharge, contact 
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EPG to determine if the current 
blower/ducting configuration will be adequate. 

Once ttle system has been tested with fresh 
water, proceed with treating contaminated 
water. 

7.0 TROUBLE SHOOTING 

There are a few situations that may arise while 
operating the STAT -180 which can adversely 
effect the performance of the unit and/or result 
in abnormally high maintenance costs. .If these 
situations cannot be resolved using the 
following trouble shooting guide, contact 
EPG at 800-443-7426 for additional help. 

1. Situation: 
Excessive condensate or foam is noted leaving 
the exhaust of the STAT. 

Probable Cause: 
There are two main items that can cause water 
carry over into the exhaust: 

a. Air flow rate that is in excess of the rated 
air flow of unit. 

b. Surfactants in the water such as soaps, 
detergents and other organic compounds 
may cause a stable bubble froth to form 
and accumulate in the stripper. 

Solution: 
a. Measure the air/water flows and compare 

with the design water and air flow rate of 
the system. If air flow is excessive, the 
flow should be adjusted to design 
conditions. 

b. It may be necessary to add a defoaming 
agent to infuent water of the STAT. This 
agent will prevent stable bubble formation 
and allow the STAT to operate properly. 
Additional information is found in Fact 
Sheet #8. Contact EPG at 800-443-7426 
for information on defoaming agents. 
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2. Situation: 
The pressure drop across the trays is higher at 
initial start-up than it should be according to the 
pressure drop chart in Section 10. 

Probable Cause: 
If this occurs, the flow of air through the tray 
holes is restricted. The most common causes 
for this pressure drop build up are: 

a. Sediment/solids in the water stream have 
clogged the holes in the aeration trays. 

At initial start-up, sometimes there can be 
an excessive amount of solids introduced 
into the system from the well(s). 
Eventually, these solids are removed from 
the well(s) and cleaner ground water is 
produced. 

b. The flow of air through the STAT unit is 
greater than the system design 
specifications. 

c. The flow of water through the STAT unit is 
greater than the system design 
specifications. 

Solution: 
a. Measure the air/water flows and check the 

pressure drop curve to determine the design 
pressure drop and compare with the actual 
pressure drop. 

b. If the flows are in excess of design 
specifications, adjust flows accordingly. 

c. If process flow adjustments have no effect, 
clean out the STAT unit and develop the 
well(s) further before introducing flow to the 
STAT u·nh. 

3. Situation: 
Deteriorating treatment performance. 

! 

· Probable Cause: 
Treatment performance can deteriorate for a 
number of reasons including: 

a. Inadequate air/water ratio resulting in poor 
volatilization of organic components. 



b. ·Influent contaminant concentrations higher 
than initial design parameters. 

c. Influent contaminant components different 
than initial design parameters. 

Solutions: 
a. Verify that the system flows are within the 

design specifications. 

b. Verify that the air/water ratio is within 
design specifications. 

c. Clean the STAT trays. 

d. Conduct influent analyses to verify initial 
design parameters - components and 
concentrations. 

e. Call EPG for assistance if operating 
parameters have changed system 
modifications may be necessary. 

4. Situation: 
The STAT sump high level alarm frequently 
trips due to high sump level conditi011S. 

Probable Cause: 
If the sump high level alarm trips, it means that 
the water is not being removed as quickly as it 
is accumulating in the sump. This could occur 
for the following reasons: 

a. The transfer pump has failed. 

b. The influent flow rate exceeds the effluent 
drainage or pumping capacity. 

c. The drain piping is not sufficiently sloped to 
adequately drain the sump. 

d. The effluent piping is plugged. 

Solutions: 
a. Verify that the transfer pump is operating 

properly. 

b. Measure the influent flow rate and check 
the effluent drainage design to determine 
if the influent flow rate exceeds the effluent 
drainage system capacity. 

c. If the flow rate is within design 
specifications, clean the effluent piping to 
clear any blockages. 

8.0 MAINTENANCE 

There are several maintenance tasks which 
must be performed periodically to ensure 
continued, trouble free operation. These tasks 
are discussed in subsequent sections. 

8.1 Disassembly 

1. 

instructions before: 

:r:~"eo.ntad:EJ?G'~'~1tr::f 

Prior to disassembly of unit, turn off 
influent pump and allow blower to operate 
for a few minutes. 

This will allow contaminated water within 
aeration plates to be treated as the unit 
drains. 

2. When effluent flow has completely 
stopped, turn off blower and turn main 
power disconnects to the off position and 
lock them out. 

Be sure that STAT is completely drained 
by removing plug at the bottom of sump. 

3. Disconnect and remove air discharge stack 
or ducting from unit. 

This procedure may not be necessary if 
space permits removal of the demister 
section with stack attached. 

4. Disconnect the influent piping. Make sure 
loose influent piping is adequately 
supported. 

5. Starting with the demister section, 
unfasten the lever-lock clips and lift off the 
demister section. 
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6. Before and during disassembly, it is 
important to note the placement of the 
aeration trays. Taking time to familiarize 
yourself with the STAT unit will make 
reassembly faster and easier. 

Alignment of buttons on trays, sump and 
demister should be noted. Proper 
assembly of STAT requires alignment of 
buttons as shown in Figure No. 2. 

Figure No.2 
Proper Alignment of STAT Buttons 

7. The unit must always be disassembled 
piece by piece from the top down; It is 
recommended that removed pieces be set 
on wooden supports, such as a pallet, to 
avoid damage to the gasket sealing 
surfaces. 

8. Each section must be raised a few inches 
prior to moving the piece horizontally. 

9. Paying special attention to the placement 
of each aeration tray, remove each tray 
until only the sump section remains. 
Again, make note of proper alignment of 
buttons. 

1 0. Once all aeration trays are removed, check 
the integrity of the gasket material. 
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11 . When cleaning the demister section and 
aeration trays, be careful not to damage 
the gaskets. The mist eliminator pad may 
have to be cleaned with water pressure or 
cleaning solvent. If this is unsuccessful, 
the pad must be replaced. 

12. The sump section should be cleaned in the 
same manner. Check the float valve 
gravity flow system in the sump section (if 
supplied) for plugging and material 
deterioration. 

Check each tray downcomer valve for 
scale and bacteria build-up. Clean if 
necessary. 

13. Prior to reassembly, make sure the areas 
that mate with the gasket material are 
clean and free of foreign maner. 

14. While the unit is drained, remove the level 
float assembly from the sight glass (if 
pump out) and check for contaminant 
build-up and scaling. Completely clean the 
assembly to ensure proper operation. 

The float assembly should be checked 
periodically even while the system is 
operating by viewing the floats through the 
sight glass. Do not remove the float 
assembly if the system is under pressure 
or the water level is above the sump. 

8.2 Reassembly 

1. To reassemble the unit, follow the 
disassembly instructions in reverse order. 
A light coating of silicone grease on the 
gasket surface before reassembly will act 
as an inert gasket sealant and lubricant. 
DO NOT use any other material for gasket 
sealant, as it may affect the operation of 
the STAT unit. If silicone grease or 
replacement gasket material is not 
available, contact EPG for supplies. 
Keep in mind that each piece MUST be put 
back in the same position and orientation 
as before disassembly. Improper assembly 
could cause malfunction or damage to the 
STAT unit. Refer to Figure No. 2 for 
button alignment. 



2. Connect all inlet and outlet piping, 
discharge stacks, etc., prior to restarting 
unit. 

3. Whenever possible, use clean, fresh water 
for system testing after reassembly. Start 
the blower first. Once blower is operating, 
start influent pump(s) or water flow. 

4. After starting the influent pump(s), check 
for leaks throughout the system. 

Refer to Operation of STAT, page 5. 

8.3 Gasket Replacement 

1. Disassemble STAT, placing the trays 
gasket side up on dean surface. Observe 
corner pattern of gasket seal (Figure No. 
2). 

2. Using sharp putty knife, remove old gasket 
and as much adhesive as possible. 

3. Tip trays upside down and remove silicone 
grease with putty knife, then mineral 
spirits. Repeat process on demister. 

4. Remove remammg gasket fragments, 
adhesive residue, and leftover silicone 
grease with mineral spirits. Change cloths 
frequently. This should leave the surfaces 
clean. In some cases, however, patches of 
residue still remain on the flange. You 
must then "scuff" the flange surface as 
explained in step 5. 

5. Prepare flange for new adhesive by 
•scuffing" the flange surface with a belt 
sander (40-50 grit belt). Run sander along 
lengths of flange. Use only light pressure 
as only a slightly roughened surface is all 
that is required. 

6. Wash the flange area with denatured 
alcohol. This should remove all traces of 
mineral spirits or oil and leave the surface 
clean, dry and dust-free, as required. 

7. Cut one set of gaskets (two ends, two 
sides and one inner piece) Y:z" longer than 
tray dimensions and square at the ends 

(see Fig. No. 3). Position gasket strips on 
a flat surface, smooth sides down, porous 
sides up. 

8. Apply a thin, uniform bead (1/4" wide) of 
silicone adhesive (RHINO HYDE 100% 
Silicone RTV} to tray's flange surface. 

Figure No.3 
Gasket Strips 

rr--------~----------~~ 

INNER GASKET~ 
I 

9. Carefully position gasket onto flange 
(adhesive sides together), as shown in 
Figure No. 3. Do not pull or stretch 
gaskets. Trim overlaps as shown in Figure 
No.4. 

Figure No.4 
Installing Inner Gasket 

"'U"';t....------A-0-~ 
ADHESIVE~ 

~ 
1 0. Position inner gasket strip with one end 

abutting side gasket; the other end 
overlapping opposite side gasket (Figure 
No. 4. Install abutting end by applying 
silicone adhesive on adjoining edges as 
shown in Figure No. 3. Press in place. 
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11. Trim overlapping end of inner gasket as 
shown in Figure No. 4, and apply adhesive 
to adjoining edges. Abut joining surfaces 
and press in place. The gasket material is 
extremely stretchy and may ripple 
somewhat, but small ripples can easily be 
pressed flat. 

Figure No.5 shows how the gasket should 
look when it is properly installed. 

Figure No. 5 
Trimmed Gasket on Flange 

12. Allow 30 minutes to start adhesive set-up, 
then apply very thin layer of silicone (Dow 
Corning #111) to smooth side of gasket to 
strengthen seal between gasket and tray 
above. 

13. STAT may be reassembled, but allow 24 
hours to cure adhesive before system is 
started. (See Reassembly.) 

8.4 Acid Cleaning 

The need for cleaning a STAT unit is 
· determined by an increase in pneumatic 

pressure drop and a decrease in air flow rate. 
The decrease in air flow rate will result in 
deterioration of stripping efficiency. This can 
be caused by the holes in the tray becoming 
clogged with bacterial or/and inorganic 
materials. These materials, e.g. calcium, 
magnesium, iron, and manganese, can be easily 
removed from the STAT unit with an acid 
solution. 
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Refer to the attached fact sheet for additional 
information on inorganic fouling in air strippers.· 

8.41 Equipment Set·up 

Acid cleaning of a STAT unit involves a closed­
loop recirculation of an acid solution between 
the STAT unit and a holding tank. From past 
experience, a 3% hydrochloric solution (10 
gallons of muriatic acid solution in 1 00 gallons 
of clean water) has been found to be effective 
in cleaning STAT units. The pH of the cleaning 
solution should be below 1.0. A 50% sodium 
hydroxide (NaOHJ solution is recommended for 
neutralizing the spent acid solution after the 
cleaning is accomplished. Table No. 3 shows 
the recommended minimum volumes of holding 
tanks and the volumes of acid solutions 
required for cleaning each STAT model. 

Table No.3 
Minimum Holding Tank & Acid Volumes 

1·.•::?:/ •. •····""';;~·i.::O:/::· -:.··{).········••··• • : d~~ri:itiS•:·• :••·· 
····················· ·.· ............................. ··················· 

Holding Tank 400 

Oeaning Solution 200 

Muriatic Acid 20 

50% Caustic Soda 12 

Also given, are the minimum required amounts 
of murratrc acid and sodium hydroxide 
solutions. Please notice that the cleaning 
solution is recommended to fill only 50% of a 
holding tank. Its purpose is to reduce the 
chance of splashing the acid solution out of the 
holding tank. 

If the discharge of total suspended solids (TSS) 
is regulated, a bag filter will be needed for 
removing the re-precipitated inorganic 
substances from the cleaning solution after 
being neutralized. A pore size of less than 1 
micron is recommended for the bag filter. 



8.42 Safety Precautions for Acid Wash 

Check the acid and alkali compatibility of all the 
materials, such as pump, holding tank, pipes, 
valves, and flow meter. All the materials 
constructed in STAT units are acid resistant. 

When working with acid, be sure to: 

1. Follow all safety procedures when handling 
acid and alkali solutions. 

2. Use a proper chemical handpump when 
transferring the acid and alkali solutions. 

3. Install an easily accessible eye wash and 
shower at the site. ,.-_ 

Prepare lime stone, soda ash, lime, or 
sodium bicarbonate for neutralizing the 
acid solution in case of spill. 

8.43 Procedure 

After the piping has been set up and the 
required materials have been prepared, the 
following procedure is recommended: 

1. Fill 50% of holding tank with clean water. 

2. Add a muriatic solution into the holding tank 
to make approximately a 3% acid solution 
(1 0 gallons of muriatic acid per 100 gallons 
of water). 

(!]WARNING: NEVER ADD WATER TO ACID. 
Excessive heat is generated immediately upon 
contact creating a very dangerous situation. 
ONLY ADD ACID TO WATER!! Addingacidto 
water allows the heat of solution to be 
dissipated more effectively, safely and less 
violently. 

3. Start to recirculate the cleaning solution. 
A low recirculation flow rate is 
recommended in order to prevent the 
STAT unit from a flooding condition. A 
maximum recirculation flow rate of 40 
gpm is recommended for the STAT -1 80. 
Past experience has shown that 
recirculation for about 2 hours will be 
sufficient for the acid cleaning. After 2 
hours of recirculation, the pneumatic 
pressure drop across the STAT unit 
should significantly decrease. 

4. Neutralize the spent cleaning solution by 
gradually adding, while recirculating, a 
50% caustic soda solution into the holding 
tank to a pH of around 7.0. Be slow in 
adding the caustic soda solution since 
even a small excessive amount can 
abruptly increase the pH. Then you must 
add the acid solution to neutralize the 
cleaning solution. After neutralization, you 
should see the dissolved solids precipitate 
in the holding tank if the scale has been 
removed from the STAT unit. 

5. Discharge the neutralized cleaning solution 
from the holding tank. The bag filter will 
be needed if the TSS removal is required 
by the regulation. 

[!! WARNING: Before discharging the 
neutralized spent acid, be sure to check 
discharge permits requirements and/or 
other local regulations. 

6. Rinse the STAT unit by adding clean water 
into the holding tank with approximately 
the same volume as the cleaning solution. 
Recirculate the water for about 1 5 
minutes. Discharge the rinsing water after 
neutralization. The STAT unit will be 
ready for a normal operation. 

7. Do not forget to rinse all the equipment 
and clothing with clean water after using. 
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9.0 SPARE PARTS 

When ordering spare parts, refer to the 
drawings at the end of this manual. Be sure to 
provide the unit model number and the 
complete description of the part. 

10.0 PRESSURE DROP CHART 

The following pressure drop chart shows the 
estimated pressure drop in inches of water at 
different liquid flow rates through the STAT-
180 with 1 ,2,3,4,5, and 6 aeratipn tray 
configurations. These curves apply to STAT 
units with clean aeration trays. 

Figure No.6 
Pressure Drops through a Clean STAT -1 80 

at Different Water Flow Rates 

1 .,... .. 

·.~--~--~---~~-=-~--~-~~--~-
WATER FLOW RA'TE I~ 

11.0 DRAWINGS 

Assembly drawings have been included on 
pages 12 and 14 to simplify the part 
identification and ordering process. A parts list 
is included along with the corresponding order 
number. 
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Figure No.7 
STAT-180 Low Profile Air Stripper - Exploded Assembly Drawing No.1 

10 
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Table No.4 
STAT -180 Low Profile Air Stripper - Parts List & Order Numbers 

'' .·.-_:',\./ :·-.'.'.·.··._,_:· __ ,_,,_,, .. ,,_.·,,, ·.·._·.-.-.',·' ... '.·,_··'·.··1···,·_, .. ,·,-· .. ·,.·_::._, .. ··p, . ..,.,T "o· ....... · ·1 - . < . -:. -""· .· , . ~ }}\':·.· ... ·,;:_ 

Sumo 1 su 132187 1 

2 Float Rod RO 114642 

3 Float Ball FL 117923 

4 Stainless Steel Screw sc 106797 

5 Valve Drain Plate VA 117867 

6 Flapper Valve VA 117842 

7 Silicon Gasket Strip GA 136320 

a Aeration Tray AE 132202 

9 Demisting Material A 106545 

1D Demister DE 132195 

1 1 Flex Coucling C? 130764 

12 Plastic lie Cable n 125137 

13 Oowncomer Valve VA 132227 

14 Hex Lock Nut NU 114731 

15 Duct Hose ou 118574 

16 Hose Oamp Cl 122245 

17 Transition Duct OU 11S185 

1'5 



Figure No.8 
STAT-180 Low Profile Air Stripper - Assembly Drawing No. 2 

4 
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Table No.5 
ST AT-180 Low Profile Air Stripper - Parts Ust & Order Numbers 

.·.•.·.·.·.·.·· .· ·.··.········.· ··.··········.··.·.· .. ;.·.. ·.·.·.·.>.··.···.·.·.·.·:-:-:-:.;- ·=·:;:·:··-·.··.·,····· ....... , ..... · .. 
:}):\~A!I;!:.CESCl'IIP."nON:::\:(:. ,:,.,,,,.,. · · · .... ,,.,,,,,,,,,,,,,.,,,,,,,, ;:::: ,,,,,,,. ,, '''···< :·,::''':'' ':·. · 

I Lavel Control Kit Kl 127735 

2 I Sight Glass Kit Kl 127646 

3 I Air Temp Kit Kl 130707 

4 Air Flow Kit Kl 13200a 

5 Water Flow Meter Kit Kl 132032 

6 Water Temp Kit Kl 130707 

7 Sample Tap Kit Kl 12a320 

a Pump-Down Kit 3-Phase TEFC Kl 131414 

1·Phase TEFC N/A 

3-Phase ExP Kl 131422 

1-Phase ExP N/A 

9 Slower Muffler Kit Regenerative 1 • N/A 

Centrifugal 5• N/A 

Centrifugal a· Kl 115714 

10 STAT Blower BL 133331 

11 Row Control Valve AS 146116 

12 Blower Pressure Switch sw 124a27 
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12.0 SPECIFIC OPERATING PARAMETERS 

Job 

Recommended Air Stripper 

Serial Number 

Cross-Sectional Dimensions 

Number of Plates 

Design Liquid Flow Rate 

Critical C_ompound 

Average Concentration 

Effluent Concentration Requirement 

Air Flow Rate 

Air-to-Water Ratio 

Control Panel Yes NO Rating: -
Water Discharge Gravity 

Air Discharge Atmosphere 

Blower Motor HP 
Volts 

Level Switch(es} Standard 

Pressure Switch Standard 
Mounting: Blower 

OPTIONAL FEATURES INCLUDED: 

Air Temperature Kit • • • • • • • • • • • 0 
Air Flow Kit 0 
Water Flow Meter Kit 0 
Water Temperature Kit 0 

NOTES: 
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Pump Out __ _ 

Post Treatment 

Phase 
Rating 

Explosion-Proof 

Explosion-Proof 
Panel 

Sample Tap IGt 
Pump-Down Kit 
Blower Kit 

0 
0 
0 
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Date: 
File: 
Sequence: 
Revision: 

FAN INFORMATION 
Quantity: 
Product Line: 
Size: 
Class/Wheel Type: 
Rotation: 

5/18/2001 
V11437 

1 

Pressure Blower 
2206A 
Aluminum 
CCW 

Arrangement: 4 
Discharge: UB 
Motor Position: 

nqb New York Blower 

The 

Company 

Control: 100 
Chg Order: 
Processor: KJW 

Motor By: NYB Total fan wt. With accessories: 428 lbs 
Mounting By: NYB 
Bearing Mfg. & Model: 

DRIVE INFORMATION 
. T¥l :~.ifOESCRIPTION: · ~;fPART Nt!MBER ~t;4~':~~Aj 

Motor Sheave 
Motor Bushing 
Fan Sheave 
Fan Bushing 
Belt 
Belt Centers: in 

FAN PERFORMANCE DATA 

SF: 
Belt Tens: 

~,,,;iCapacity-~;'f<1~~:~€F.M1dJ~Seiii~IIICiBEIS';J.I00EMe-J#K~ElEN~J~~~MAX:SS~I 
STANDARD 650 37 3500 5.83 70 0.075 0 3900 
OPERATING 650 30.8 3500 4.85 70 0.06241 5000 3900 
FUTURE 
TEST 

CCW UB, SIZE 2206A7. 
INLET 06" FLANGED OUTLET 06" 
7.5 HP, 3600 RPM, 3-60-230/460 V., TEFC HI-EFF ENCL. FRAME 213T 
MOTOR AND MOUNTING BY NYB 
DRAIN 
DAMPER, OUTLET, SINGLE VANE INTEGRAL 

The New York Blower Company 

V11437-100-03 

Page 1 of 1 
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~ ~ tf PRESSURE BLOWERS ARE ROTATABLE 
IN THE FIELD BY 22 1 /2" INCREMENTS. 

T U 

--+ tt MAXIMUM TEMPERATURE: 180"F (82"C) 
-

FURNISHED WITH FLANGED INLET AND 
T U OUTLET WHICH FITS ANSI 150 PIPE 

• __l t FLANGES . 
~ 

'\__ 9/16" (14mm) DIA. HOLES 

ITEM 
DIMENSIONS FLANGED DIMENSIONS 

in mm OUTLET in mm 
A 24 3/4 629 1.0. 6 . 152 
B 17 3/4 451 B.C. 9 1/2 241 
c 16 1/2 419 0.0. 11 279 
F 17 1/2 445 NO. HOLES 8 - TOLERANCE: ± 1 /8" (±3mm) 
G 15 1/2 394 DIA. HOLES 7/8 22 
H 25 635 h The M 3 7/8 98 DJI !New York Blower R 3 3/8 86 FLANGED DIMENSIONS 
s 14 1/8 359 INLET in mm Company 

T 10 7/8 276 I. D. 6 - 7660 Quincy Street. Willowbrcok. IL 5052 1 

u 11 3/4 298 B.C. 9 1/2 241 PRESSURE BLOWER 
DO 14 7/8 378 0.0. 11 279 
JJ 6 1/8 156 NO. HOLES 8 - SIZE 2206 CCW UB 

DIA. HOLES 7/8 22 Date 05-18-01 Certified KJW 

tl 
Drawing No. V11437-100-2 Rev. 





- AIR FLOW 

A --------1--- 5" 

STD. OUTLET 
TRANSITION 

ITEM 

WHEEL DIA. 
OUTLET DIA. 

A 

DIMENSIONS 
in mm 

22 -
6 -

9 5/8 244 

SHUT· 

OPEN 

HOUSING 
INLET SIDE 

CW FAN SHOWN 

DAMPER IS A SINGLE VANE TYPE. 

DAMPER MOUNTS TO FAN WITH 
CONTROL ARM ON INLET SIDE 
OF FAN. DAMPER OPERATES 
CW TO OPEN AS VIEWED FROM 
INLET SIDE FOR BOTH CW 
& CCW FANS. 

TOLERANCE: ± 1 /8" (±3mm) 

h The DIJ !New York Blower 
Company 

7660 Quincy Street. Willowbrook. IL 60521 

PRESSURE BLOWER 
INTEGRAL OUTLET DAMPER 

Date 05-18-01 Certified KJW 

o Drawing No. V11437-1 00-03 Rev. __ 
~L_---------------------------------------------------------~~~~~~==========~~~==~ 
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Performance Curve 

Date: 18-May-01 File: V11437-100 KJW 
Performance 
Options: 
Outlet Damper Product Line: Pressure Blower 

Size: 2206A 
Capacity: Operating 

nqh CFM: 650 
SP: 30.8 
RPM: 3500 
BHP: 4.85 

Temperature: 70 Density: 0.062 
Altitude: 5000 Max Safe Speed: 3900 

50.000 9.000 

45.000 8.000 

40.000 
7.000 
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C) 6.000 ::I: 
3 a:l 
.E 30.000 lo. - <l) 
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CFM 
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The 

New York Blower 
Company~ 

7660 QUINCY STREET-WILLOWBROOK, ILLINOIS 60521-5596 
TEl.: [6301794-5700•FkX: [630]794-5776• HEB: ht'ttl:t/WWW.nyb.com ·~:.MAIL; nyo@nyb.com 

INSTALLATION 
MAINTENANCE, 

OPERATING 
INSTRUCTIONS 

IM-140 

PRESSURE BLOWERS 
TYPE HP PRESSURE BLOWERS 

A WARNING 
nus FAN HAS MOVING PARTS niAT CAN CAUSE. 
SERIOUS BODILY INJURY. BEFORE OPERATING 
OR STARTING MAINTENANCE READ THE 
INSTAllATION AND MAINTENANCE 
INSTRUCTIONS AND THE AMCA SAFETY 
PRACTICES MANUAL PROVIDED WITH THIS FAN. 

DURING OPERATION 

1. KEEP BODY, HANDS, AND FOREIGN OBJECTS 
AWAY FROM THE INLET, THE Oun.ET, AND THE 
OTliER MOVING PARTS OF THE FAN SUCH AS 
SHAFTS, BEll'S, AND PULLEYS. 

2. DO NOT OPERATE AT EXCESSIVE SPEEDS OR 
TEMPERATURES. 

BEFORE STARTING MAINTENANCE WORK: 

LOCK POWER SUPPlY IN OFF POSffiON AND 
IMMOBILIZE FAN WHEEL 

98-Q250 

A WORD ABOUT SAFETY 

The above WARNING decal appears on all nyb fans. Air moving 
equipment involves electrical wiring, moving parts, sound, and 
air velocity or pressure which can create safety hazards if the 
equipment is not properly installed, operated and maintained. 
To minimize this danger, follow these instructions as well as the 
additional instructions and warnings on the equipment itself. 

All installers. operators and maintenance personnel should 
study AMCA Publication 410, "Recommended Safety Practices 
for Air Moving Devices", which is included as part of every ship­
ment. Additional copies can be obtained by writing to New York 
Blower Company, 7660 Quincy St., Willowbrook, IL 60521. 

ELECTRICAL DISCONNECTS 

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

MOVING PARTS 

All moving parts must have guards to protect personnel. Safety 
requirements vary, so the number and type of guards needed to 
meet company, local and OSHA standards must be determined 
and specified by the user. Never start a fan without having all 
safety guards installed. Check regularly for damaged or miss­
ing guards and do not operate any fan with guards removed. 
Fans can also become dangerous because of potential "wind­
milling", even though all electrical power is disconnected. 
Always block the rotating assembly before working on any mov­
ing parts. 

SOUND 

Some fans can generate sound that could be hazardous to 
exposed personnel. It is the responsibility of the system 
designer and user to determine sound levels of the system, the 
degree of personnel exposure, and to comply with applicable 
safety requirements to protect personnel from excessive noise. 
Consult nyb for fan sound power level ratings. 

AIR PRESSURE AND SUCTION 

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

ACCESS DOORS 

A DANGER 
DO NOT OPEN UNTIL THE POWER 
SUPPlY HAS BEEN LOCKED OFF 
AND THE SHAFT HAS STOPPED 
ROTATING. 
FAILURE TO DO THIS CAN RESULJ 
IN SERIOUS BODILY INJURY. 98-0249 

The above DANGER decal is placed on all nyb cleanout doors. 
These doors, as well as access doors to the duct system, 
should never be opened while the fan is in operation. Serious 
injury could result from the effects of air pressure or suction. 

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

RECEIVING AND INSPECTION 

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

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



HANDLING AND STORAGE 

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

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

Whenever possible, fans and accessories should be stored in a 
clean, dry location to prevent rust and corrosion of steel com­
ponents. If outdoor storage is necessary, protection should be 
provided. Cover the inlet and outlet to prevent the accumulation 
of dirt and moisture in the housing. Cover motors witti water­
proof material. Refer to the bearing section for further storage 
instructions. 

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

FAN INSTALLATION 

nyb wheels are dynamically balanced when fabricated. 
Complete assembled fans are test run at operating speeds to 
check the entire assembly for conformance to nyb vibration lim­
its. Nevertheless, all units must be adequately supported for 
smooth operation. Ductwork or stacks should be indepen­
dently supported as excess weight may distort the fan 
housing and cause contact between moving parts. Where 
vibration isolators are used, consult the nyb certified drawing 
for proper location and adjustment. 

Slab-Mounted Units 

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

Move the fan to the mounting location and lower it over the 
anchor bolts, leveling the fan with shims around the bolts. 
Fasten the fan securely. When grout is used, shim the fan at 
least 3/4-inch from the concrete base. (See Figure 1.) When 
isolation is used, check the nyb certified drawing for installation 
instructions. 

Elevated Units 

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

FAN PEiJESTAL 

ANCHOR BOLT 

PIPE SLEEVE 

Figure 1 

V-BELT DRIVE 

Installation 

1. Remove all foreign material from the fan and motor shafts. 
Coat shafts with machine oil for easier mounting. Mount 
the belt guard backplate at this time if partial installation is 
required prior to sheave mounting. 

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

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

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

Belt Tensioning 

1. Check belt tension with a tensioning gage and adjust using 
the motor slide base. Excess tension shortens bearing life 
while insufficient tension shortens belt life, can reduce fan 
performance and may cause vibration. The lowest allow­
able tension is that which prevents slippage under full load. 
Belts may slip during start-up, but slipping should stop as 
soon as the fan reaches full speed. For more precise ten­
sioning methods, consult the drive manufacturer's litera­
ture. 

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

Page 2 



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

COUPLING 

"~oupling alignment should be checked after installation and 
· ·ior to start up. Alignment is set at the factory, but shipping, 
'"'1'fandling, and installation can cause misalignment. Also check 

·-

for proper coupiing lubrication. For details on lubrication and 
for alignment tolerances on the particular coupling supplied, 
see the manufacturer's installation and maintenance supplement 
in the shipping envelope. 

Installation 

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

1. Remove all foreign material from fan and motor. shafts and 
coat with machine oil for easy mounting of coupling halves. 

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

Alignment 

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

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

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

COUPLING 

STEEL WEDGE ---..J 

(ANGULAR AliGNMENT) 

Figure 2 

SHAFT 
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START-UP 

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

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

Procedure 

A CAUTION 
BEFORE INmAL OPERATION: 

1. TIGHTEN ALL SET SCREWS 
IN FAN WHEEL 

2. TIGHTEN ALL SET SCREWS 
IN BEARINGS. 

3. REPEAT AFTER 8 HOURS 
OF OPERATION. 

4. REPEAT AGAIN AFTER 
TWO WEEKS OPERATION. 

98-Q:z1'1 

1. If the drive components are not supplied by nyb, verify with 
the manufacturer that the starting torque is adequate for 
the speed and inertia of the fan. 

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

3. Check drive installation and belt tension. 

4. Check the tightness of all setscrews, nuts and bolts. When 
furnished, tighten hub setscrews with the wheel oriented 
so that the setscrew is positioned underneath the shaft. 

5. Install all remaining safety devices and guards. Verify that 
the supply voltage is correct and wire the motor. "Bump" 
the starter to check for proper wheel rotation. 

6. Use extreme caution when testing the fan with ducting dis­
connected. Apply power and check for unusual sounds or 
excessive vibration. If either exists, see the section on 
Common Fan Problems. To avoid motor overload, do not 
run the fan for more than a few seconds if ductwork is not 
fully installed. On larger fans, normal operating speed may 
not be obtained without motor overload unless ductwork is 
attached. Check for correct fan speed and complete instal­
lation. Ductwork and guards must be fully installed for safety. 

7. Setscrews should be rechecked after a few minutes, eight 
hours and two weeks of operation (see Tables 1 & 2 for 
correct tightening torques). 

NOTE: Shut the fan down immediately if there is any sud­
den increase in fan vibration. 



_;:,:'>{:~;;~: 
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Table 1 • WHEEL SETSCREW TORQUES 

Setscrew Size Carbon Steel Setscrew Torque* 

Diameter (in.) lb.-in. lb.·ft. 

1/2 

I 

600 50 
5/8 -- 97 
3/4 -- 168 

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

Table 2 • BEARING SETSCREW TORQUE, lb.-in. 

Setscrew Manufacturer 

Diameter Link-Belt Seal master SKF McGill Dodge 

1/4 90 65 50 85 --
5/16 185 125 165 165 160 

Note: Split pillow block bearings are fixed to the shaft with 
tapered sleeves and generally do not have ,setscrews. 

FAN MAINTENANCE 

nyb fans are manufactured to high standards with quality mate­
rials and components. Proper maintenance will ensure a long 
and trouble-free service life. 

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

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

Regular fan maintenance should include the following: 

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

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

3. 

4. 

5. 

6. 

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

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

During any routine maintenance, all setscrews and bolts 
should be checked for tightness. See the table for correct 
torques. 

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

WHEEL BALANCE 

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

The soundness of all parts should be determined if the origina 
thickness of components is reduced. Be sure there is no hidden 
structural damage. The airstream components should also be 
cleaned to remove any build-up of foreign material. Specialize<: 
equipment can be used to rebalance a cleaned wheel that is 
considered structurally sound. ··'" 

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

WHEEL-INLET CLEARANCE 

Receued Intel C:O.Ier, 
Cone, or Rlno 

Storage 

Houaing Slde 

u 
\ 

Figure 3 

BEARINGS 

l 

Any stored bearing can be damaged by condensation caused 
by temperature variations. Therefore, nyb fan bearings are 
filled with grease at the factory to exclude air and moisture. 
Such protection is adequate for shipment and subsequen1 
immediate installation . 

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

Operation 

Check the setscrew torque before start-up (see table for correct 
values) .. Since bearings are completely filled with grease at the 
factory, they may run at an elevated temperature during initia. : 
operation. Surface temperatures may reach 180°F. and gre!:il!'io(;l 
may bleed from the bearing seals. This is normal an< 
attempt should be made to replace lost grease. Bearing su~c!e: 
temperatures will decrease when the internal grease quantity 
reaches a normal operating level. Aelubrication should follow 
the recommended·schedule. 
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Lubrication 
Use the table for relubrication scheduling according to operat­
ing speed and shaft diameter. Bearings should be lubricated 
with a premium quality lithium-based grease conformmg to 
NLGI Grade 2. Examples are: 

Mobil - Mobilith AW2 Chevron - Amolith #2 
Texaco - Premium RB Shell - Alvania #2 

These greases are for bearing surface temperatures of 40oF. to 
180°F. For surface temperatures of 181°F. to 230oF. use 
Mobilith SHC220. 

Do not use "high temperature" greases, as many are not for­
mulated to be compatible with fan bearings. 

Add grease to the bearing while running the fan or rotating the 
shaft by hand. Be sure all guards are in place if lubrication is 
performed while the fan is operating. Add just en<?ug.h grease to 
cause a slight purging at the seals. Except on split ptllowblocks. 
Completely filled bearings will run hotter until a sufficient 
amount of grease is purged out of the seals. 

Split pillowblock bearings (Link-Belt P-LB6~00 & P-LB6900, 
SKF SAF 22500, Dodge SAF-XT) should be cleaned and 
repacked at approximately every eighth lubrication interval. 
This requires removal of the bearing cap. Clean out old. grease 
and repack the bearing with fresh grease. Pack the beanng fully 
and fill the housing reservoir to the bottom of the shaft on both 
sides of the bearing. Replace the bearing cap, being careful not 
to mix caps as they are not interchangeable from one bearing 
to another. Do not over lubricate. 

BEARING LUBRICATION INTERVAL [months] 

RPM 
Shaft 

1 7/16 

1 11/16 

2 3/16 

2 7/16 

2 15/16 

Ball Bearings & Split ~~~ Non- Split Pillowblock 
Split Pillowblock ~ k:::::.._l Spherical Roller Bearings 
Spherical Roler Bearings 

NOTE: 
1. These are general recommendations only; specific 

manufacturer's recommendations may vary slightly. 
2. Assumes clean environment, -20°F. to 120°F. 

a. Consult The New York Blower Company for 
operation below -20°F. ambient. 

b. Ambient temperatures greater than 120°F. 
will shorten bearing life. 

c. Under extremely dirty conditions, lubricate 
more frequently. 

3. Assumes horizontal mounting configuration. For verti­
cally mounted applications, lubricate twice as frequently. 

COMMON FAN PROBLEMS 

Excessive Vibration 
A common complaint regarding industrial fans is "excessive 
vibration". nyb is careful to ensure that each unit is precisely 
balanced prior to shipment; however. there are many other 
causes of vibration including: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

8. 

9. 

Loose mounting bolts, setscrews, bearings or couplings. 
Misalignment or excessive wear of couplings or bearings. 
Misaligned or unbalanced motor. 
Bent shaft due to mishandling or material impact. 
Accumulation of foreign material on the wheel. 
Excessive wear or erosion of the wheel. 
Excessive system pressure or restriction of airflow due to 
closed dampers. 
Inadequate structural support, mounting procedures or 
materials. 
Externally transmitted vibration. 

Inadequate Performance 

1. Incorrect testing procedures or calculations. 
2. Fan running too slowly. 
3. Fan wheel rotating in wrong direction or installed back­

wards on shaft. 
4. 
5. 
6. 

Wheel not properly centered relative to inlet cone. 
Damaged or incorrectly installed cut off sheet or diverter. 
Poor system design, closed dampers, air leaks, clogged 
filters, or coils. 

7. Obstructions or sharp elbows near inlets. 
8. Sharp deflection of airstream at fan outlet. 

Excessive Noise 
1. Fan operating near "stall" due to incorrect system design 

or installation. 
2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 

Vibration originating elsewhere in the system. 
System resonance or pulsation. 
Improper location or orientation of fan intake and dis­
charge. 
Inadequate or faulty design of supporting structures. 
Nearby sound reflecting surfaces. 
Loose accessories or components. 
Loose drive belts. 

Premature Component Failure 

1. 
2. 
3. 

4. 

5. 

6. 
7. 
8. 
9. 

Prolonged or major vibration. 
Inadequate or improper maintenance. 
Abrasive or corrosive elements in the airstream or sur­
rounding environment. 
Misalignment or physical damage to rotating components 
or bearings. 
Bearing failure from incorrect or contaminated lubricant or 
grounding through the bearings while arc welding. 
Excessive fan speed. 
Extreme ambient or airstream temperatures. 
Improper belt tension. 
Improper tightening of wheel setscrews. 

REPLACEMENT PARTS 

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

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

For assistance in selecting replacement parts, contact your 
local nyb representative or visit: http://www.nyb.com. 

Example: Part required: Wheel/shaft assembly 
Shop/control number: B-10106-100 
Fan description: Size 2206A10 Pressure Blower 
Rotation: Clockwise 
Arrangement: 4 

Suggested replacement parts include: 

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

V-Belts* 

• For Arrangement 1/8 fan only. 

Worn bearings. 
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Arrangement 4 
Type HP 

Pressure Blower 

SPECIFY ROTATION AS VIEWED FROM DRIVE SIDE 

ARROW INDICATES COUNTER CLOCKWISE ROTATION 

Arrangement 4 
Pressure Blower 

@ 

"' / 

® 

(1) 

Parts List 
1. Inlet Plate Assembly 
2. Wheel# 
3. Housing# 
4. Pedestal Assembly 
5. Motor 
6. Shaft 
7. Bearings 

# Order for parts must specify 
rotation. 

For assistance in selecting 
replacement parts, contact 
your local nyb representative 
or visit: http://www.nyb.com. 

Form 300 GPB 3C Canon 
Printed in U.S.A. 



Flow to 400 GPM 
Head to 75ft. 

..... ICE® 
PUmP CD. 

Type 
RC 
CENTRIFUGAL 
MOTOR PUMPS 

Flows to 400 GPM 
Heads to 7 5 Feet 

MATERIALS 
All Iron (RC-AI) 
CIBF (RC-BF) 

APPLICATIONS 
• INDUSTRY-Aquaculture.Coolant 

pumps, cold water circulating, 

chemical transfer, cooling tower 

pumps 

• O.E.M.-Circulating washers, 

machine tool coolants 

FEATURES 
• SIZES: RC200- 2' x 2' x 4' 

RC300- 3" X 3' X 41/2' 

• Motors are standard NEMA 'C' 

face design with ball-bearings 

• Single and three phase are 
available in Drip Proof. Totally 

Enclosed or Explosion Proof design. 

Up to 5 HP in three phase DP or TE. 

and up to 3 HP in three phase X-P 

• Semi-open. high efficiency Francis 
type impeller 

• Mechanical Seal: s;a· Type 6A 

Buna. Carbon vs. Ceramic single 

seal standard 

• Viton~ Type 21 and Tefton.J Type 9 

single seals optional. Other seal 

faces and elastomers available 

• Double Type 21 Viton~. Neoprene 

or EPR seals optional 

• Seal flush. seal quench optional 

• Shaft 3 16 SS Standard 

ALSO AVAILABLE 
• WITH AIR MOTOR DRIVE 

• FRAME MOUNTED 

• VERTICAL MOTOR PUMP 

60HZ 
75 

1-~ 
""'- .......... ~I 

""" 
~ 

~ '\ ~PoP ~ 
F:::t-~ ~ ... -

I 
0 

I I 
FLOW (USGPM) 

Curve for reference only. See engineering curves for final selection. 

ltCOO II 1/1 2 1/1 1 1/1 

IICJOO 4 f/11 J ~/'II I :5/1 

RC200 
RCJOO 

DISCHARGE 
2'NPT 
J'NPT 

SUCTION 
2'NPT 
J'NPT 

NOTE: Motor dimensions will vary by 
motor and make. Dimensions are to be 
used for reference only. 





Flow to 400 GPM 
Head to 75ft. 

AJ,&n Available: 

RC300P 
Frome Mounted 

RC200 
With Air Motor 

RC300V 
Vertical 

Type 
RC 
TECHNICAL INFORMATION 
CATEGORY 
Minimum Recommended Flow 

Maximum Solid Size 

Maximum Working Pressure• 

T.6 (std.) 

T.21 (optional) 

Maximum Temperature· 

RC200 RC300 
lOGPM 50GPM 

.38' .31' 

75 PSI 75 PSI 

150 PSI 150 PSI 

300° F 300° F 

·with Standard Seal and GasKet-Temperature limit will also vary accoraing to liquid pumped. 
Contact Factory for higher Pressure/Temperature options. 

MATERIALS OF CONSTRUCTION 

AI BF 
Volute Cast Iron Cast Iron 

Impeller Cast Iron Bronze 
Bracket Cast Iron Cast Iron 
Shaft 316 ss 316SS 

Fasteners Plated Steel Plated Steel 

Gasket Syn. Fiber Syn. Fiber 
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Price Pump Company 
• 

Type CD/RC 
Installation, Operating and 

Maintance Manual 
Caution: 
Before installing, 
repairing or 
performing 
maintenance on this 
pump, read these 
instructions 
completely. 

If Q!lmp has been used 
tO pump hazardous 
materials be certain 
that all materials have 
been removed prior to 
working on the pump. 

T"YPE RC 

Price Pump Co. TypeCD/RC 

Warning!! !Match voltage to 
Ground motor before j nameplate voitaae on 
connection to electrical moto;. Incorrec; 
power supply!! Failure !voltage can cause fire 
to ground motor can I or seriously damage 
cause severe or fatal I moror, voiding 
electrical shock I warranty. 
hazard!! 

Do not ground to gas 
supply line!! 

Before disassembiina 
'=' 

be cen:ain ail liquid is 
removed from the 
pump. 

TYPE CD 

PaQe 1 of 16 1&0 IN167 



Close Coupled realigned after ship- pump connections. 
Motor Pumps ment and installa-

Suction Piping tion. Pulley driven 
These pumps require pump must have pul- Horizontal Pumps 

Suction line must oro-no special care in leys inline and good 
vide adequate suction mounting, although it belt tightness practices 

is suggested that they foilowed. pressure and smooth 
be firmly bolted to a liauid flow for prooer . . 
level surface. Direction of Rotation pump operation .. -\ir 
Adequate air move- entrapment in the sue-

Note: 1v!otor shaft tion line because of ment over motor will 
rotation is viewed leaks or improper help prevent over-
from the suction end design may cause the loads. 
of pump. A rotational oumo to lose orime . . . 

Power Frame arrow is shown on rhe and :ail. This 9ump is 
Mounted Pumps front of the pump not seif-oriming, . -volute casing. therefore the suc:icn These pumps must be Incorrect rotation c:m must be flooded ::1t 
mounted on a rigid cause pump damage, start uo. Also. the sue-. . steel base that will not failure or reduced per- tion line must provide 
warp or flex. Each formance, voiding sufficient pressure and 
pump must be mount- warranty. It is best to smooth flow to pump 
ed such that the pump check rotation by iniet to prevent pump 
shaft centerline is on momentarily energiz- cavitation. A iength of 
center with the dri- ing or jogging the straight pipe a mini-
ver shaft centerline. motor prior to filling mum of 5 times the 
Pad and/or shims will pump with liquid. pump inlet diameter 
be required on either 

Warning! Do not 
and preferably 10 

pump, driver or both. 
times the diameter 

The two shafts should operate pump with-
should be installed in 

not touch each other out liquid for more 
the suction line where 

and the distance than a few seconds, 
it enters the pump. 

between them as damage will result 
Elbows, fittings or 

depends on the cou- to mechanical seal. 
valves installed close 

piing used to connect 
PLUMBING to the suction can dis-

them. Misalignment 
rupt liquid flow and will cause bearing All piping should be cause malfunction. failure and void war- supportedindepen- Suction lines must be 

ranty. Pumps are dently of the pump. at least the same size 
rough aligned at the Piping should not as the pump inlet or 
factory but must be exert any stress on the 
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TYPE CD/RC MAINTENAi~CE .~'ill REPA.JR 
Before attempting any repairs under warranty, contact Distributor to obtain 
factory authorization. Repairs carried out without authorization may void 
warranty. Many causes of pump system failure are due to improper system 
design. Refer to the trouble shooting list in this manual before carrying out pump 
inspection. 

DISASSE:MBLY REASSElVIBLY touching c:rrbon 

l. Disconnect power l. Clean seat cavity or· surface. 

source to motor. I the bracket l::l. Place bracket on 

2.Disconnect electrical · thoroughlv. motor (aligning rhe 

connections tagging ':. Tnoro~ghly cie:m base if applic:1blel. 

wires carefully m pump shaft. Assure Secure braci~et wirh 

preserve correc: thar the shan ~s n.ot four :notor ooits. 

rotation. Loosen grooved and that :here ::. ?'J.il pump ~haft 

motor base. is no evidence or' :Orward until 

3. Remove pump and · · cr • · cr Tf p1ttm= or rremn-:· ~~ shoulder or' pump 

motor assembly to the shaft is grooved. shaft contacts bac:-c 
repair area. fretted or worn. of bracket and 

4. Remove voiure from replace it. slightly snug one 

pump. 3. Install the pump shaft setscrew 1:0 hoid 

5. Unscrew and remove onto the motor shaft. shaft in piace. 

impeller lockdown and aligning set screws of d. Apply small amount 

Iockwashers. Slide the pump shaft with ofvegetable oil on 

impeller off shaft. Do the keyway of the the pump shaft and 

Not throw shaft key motor shaft. Install I.D. of seat 

away. slinger between the elastomer. Gently 

6. Remove seal head pump shaft setscrews. place seat on end of 

from the shaft. Type 4.ForType 6A shaft with ceramic 

6A: Remove seal a. Place bracket on face down toward 

head from bracket. finn surface with seal. After sliding 

Type 21: Slide seal seat cavity (pump impeller onto shaft, 

head from the shaft. end) up. Using a seat will be properly 

Type 9: Loosen set tool (1-19/64"ID x located. 

screws and slide seal 1-5/8" OD x 1/2" e. Slide impeller onto 
head off shaft. deep), press seal shaft ensuring seat 

7.Remove four motor into seal cavity with is pushed flush with 
bolts and remove carbon face of seal shoulder of sha~ 
bracket from motor. (volute end up) up. and impeller hub. 

8. Remove seal seat from Press until flange is f. Install shaft key, 

bracket. Use wooden seated in seal cavity impeller flatwasher, 
or plastic dowei to of brac!\.et. Press lockwashers and 

tamp the seat from the only on outer flange lockdown bolt. 
bracket. of seal. A void 
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Tighten securely into place with a impeller. Install 
( 1 Oft.lbs.) Caution: wooden dowel or plas- impeller flatwasher, 
Set"V'iceabfe Loctite must tic rod (1-1/8" outside lockwashers and 
be used on lockdown diameter). To help lockdown. Tighten 
bolt. Lockwasher pairs ensure the seat is not securely (1 0 ft. lbs.) 
must be assembled cam damaged place the Caution: 
face to cam face. See cardboard disk sup- Serviceable Lodte 
diagram plied with the seal must be used on 

g. Loosen pump shaft: over the seat face. !ockdown bolt. 
set screw. 6.P!ace bracket on motor Lockvtasher ;;airs 

h. Install new voiure ' (aligning the base if must be assembled 
gasketio-ring and applicable). Secure cam face to cam 
mount volute to bracket with four face. See diagram 
bracket. Sec:.rre motor boits. e. Loosen pump sh::1rr 
with bolts and tight- 7.Pull pump shaft for- set screw. 
en evenly. ward umil shoulder of f. Install new voiuce 

l. Setting impeiler pump shaft conrac:s gasket!o-ring J.nd 
clearance: Slide back of bracket and mount voiure :o 
pump shaft forward slightly snug one bracket. Secure 
until impeiler much- setscrew to hoid shaft with bolts and ~ight-
es volute. Slide in place en evenly. 
shaft back .010- S.Install seal head g. Slide pump shaft 
.015". Tighten assembly forward until 
pump shaft set For Type 21 Seals: impeller touches 
screws. Tum shaft a. Lubricate shaft and volute. Slide shaft 
by hand to ensure elastomer with veg- back with a screw-
impeller does not etable oil. driver .010-.015''. 
rub against volute. b. Install rotary seal Tighten pump shaft 
Proceed to step 9. head onto pump set screws. Turn 

S.For Type 21, 8, 9 shaft and slide shaft by hand to 
seals: Place the brack- toward seat until ensure impeller does 
et on a finn surface carbon face contacts not rub against 
with the seat cavity ceramic seat. volute. Proceed to 
(pump end) up. Then c. Install seal spring step 9. 
place a small amount and retainer. For Type 8 & 9 Seals: 
of vegetable oil on the d. Install impeller. a. Install impeller. 
seat cup or a- ring Install key in pump Install key in pump 
seat. Place the seat in shaft. Slide shaft. Slide 
the seat cavity with the impeller onto shaft impeller onto shaft 
polished face up ensuring that the and install impeller 
toward the pump end. spring retainer does washer and lock-
Evenly push seat into not slip between the down bolt. Tighten 
cavity with fmgers shoulder of the shaft securely. 
then gently tap seat and the hub of the 
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b. Loosen pump shaft 
set screw. 

c. Install new volute 
gasket/ a-ring and 
mount volute to 
bracket. Tighten at 
least two bolts at 
this time. 

d. Slide pump shaft 
forvvard until 
imneller touches 
volute. Slide shaft 
back .010"-.015". 
Tighten pump shaft 
set screws. Turn 
shaft by hand to 
ensure impeiler does 
not rub against 
volute. 

d. Remove volute and 
impeller. 

e. Install seal head 
onto pump shaft 
sliding gently past 
shoulC.er of shaft. 
Slide seal head 
toward seat until 
carbon face contacts 
ceramic seat. 
Tighten seal head 
setscrews to pump 
shaft. Remove clips 
in seal head and 
discard. 

j. Reinstall impeller, 
tlatwasher, 
lockwashers and 
lockdown bolt. 
Tighten securely (10 
ft. lbs.) 
Caution: 
Serviceable Loctite 
must be used on 
lockdown bolt. 

Price Pump Co. Type CO/RC 

Lockwasher pairs 
must be assembled 
cam face to cam 
face. See diagram 

k. Install new volute 
gasket and mount 
volute to bracket. 
Secure with bolts 
and tighten evenly. 

l. Rotate pump shaft 
by hand to ensure 
impeller does not 
rub against volute. 

9.Return pump to 
installation, reconnect 
electric connec-::ions. 

lO.Start pump 
momentarily to 
observe shaft 
rotation. If rotation 
corresponds to the 
rotation arrow, pump 
may be put into 
service. Ifrotation is 
incorrect, switch any 
two leads on 3-phase 
motors. Check wiring 
diagram of motor for 
single phase rotation. 

11. Remove top pipe 
plug (if applicable) 
from the front of 
volute and prime 
pump thoroughly, 
making sure all air 
is purged. 

12. Start pump allowing 
adequate time to 
purge all air from 
system. Observe 
any gauges, flow 
meters, etc. to see of 
pump performs 

. properly. 

Paqe 7 of 16 

Diagram A. 

Lockdown Assembly 
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Double Seal TnstaUation To help ensure the seat .015". Tighten pump 
is not damaged, piace shan set screws. Turn 

REASSEMBLY the cardboard disk sup· shaft by hand to 
1. Clean seat cavity of the plied with the seal under ensure impeiler does 

bracket and se~l plate the end of the dowe! to not rub against volute. 
thoroughly. prevent damaging the 13. Return pump to 

2. Thoroughly clean pump seat face. instailation, reconnec~ 
shaft Assure that the 7. Install seal head assem- electric connections. 
shaft is not grooved and bly: 14. Start pump momen-
that there is no evidence For Type 21: tariiy to observe shaft 
of pining or fretting. a. Lubricate shaft and rotation. If rotation 
Poiish the shaft with elastomer with veg- corresponds ro the 
extra fme emery cloth etable oil. rotation arrow on the 
and cie:m the keyway. If 'b. Install first rotary seal pump, it :nay be put 
the shaft is grooved. head onto pump shaft into service. If rota-
fretted or worn, replace and slide mward seat tion is :ncorrect. 
it. using a twisting switc~ ::my two ~e:!ds 

3. Install the pump shaft motion until carbon on 3-:,>ho..se ::nmors ~o 
onto the motor shaft face touches seal sear. change rotation. 
aligning set screws of d. Install second rotary C~eck wiring diagr~.1n 
the pump shan with the seal head onco shan or" :no cor for singie 
keyway of the motor sleeve with carbon phase rotation correc-
shaft. Ensure ail debris facing towards pump tion. 
and burrs are removed end. 15. Remove top pipe plug 
from the motor shaft 8. Install seal plate omo (if applicable) from 
and that the slinger is in pump end or' bracket the front of volute ::md 
place . with new gasket :md prime pump thor-

..+. ?!ace bracket on motOr tighten three ailen cap· oughly, :naking sure 
(aligning the base if screws evenly (note: use all air is purged. Turn 
applicable). Secure Teflon pipe sealant on shaft one revolution 
bracket with four macer bolts). and then refill. 
bolts. 9. Install impeiler: Replace the pipe plug. 

5. Pull out pump shaft as a. Install key in pump 16. Start pump allowing 
far as it will go toward shaft. adequate time to 
volute end and slightly b. Slide impeller onto purge all air from sys· 
snug one set screw to shaft. tern. Observe any 
hold shaft in place c. Install impeller wash- gauges, flow meters, 

6. Place a small amount of er and lockdown. etc., to see if pump 
vegetable oil on the seat Tighten. performs properly. 
cup. Install seats into 10. Loosen pump shaft 
seat plate and bracket set screw. 
with polished faces up. 11. Install new volute 
Evenly push seat into gasket, or 0-ring and 
seat cavity with fingers, mount volute . Secure 
then gently tap seat into with bolts and tighten 
place with a wooden evenly. 
dowel or plastic rod (1· 12. Move shaft back with 
118" outside diameter). a screwdriver .0 I Q. 
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Double Seal Piping 
Instructions 

1. Piping of the double 
seal arrangement should be 
done in accordance with all 
governmental regulations 
and safety codes. 
2. All double seals require 
a barrier flush between the 
seal for proper lubrication 
and cooling. The barrier 
liquid must be maintained 
at 10-15 PSIG above the 
discharge pressure of the 
pump and it must be chemi­
cally compatible with the 

Procedures For Checking 
Double Seals for Leakage 
Option 1: (2 flow meters) 
Install t1ow meters on the 
inlet and outlet lines. 
Normal operating condi­
tions will be indicated by 
equal or near equal flow on 
both t1ow meters. If the 
inlet flow meter shows 

Price Pump Co. Model L T25SS 

:<JmZ .:::.IL c:~l!~C ;:..c1 °.\TI: ~:~.\iiT 

·• r------~--------­., 

oJ )J :J ::a ·'u .;] 

Differenti:li Temo. tF) Between i"Jmpe<l Lqu1d ana Seai Barr:er Fluui 

pumped liquid. :naterial 
construction of the pump, 
and seals (5/8" double seals 
have 18-8 partS). 
3. The barrier flush shall 
have a minimum flow rate 
in accordance with the 
graph below. If water is 
used as a fluid, the inlet 
temperature should not 
exceed 140 deg F. 
4. A positive pressure 
must be maintained to the 
barrier t1ush between the 
seal faces even when the 
pump is not running. To 

more flow than the outlet, 
this could indicate exces­
sive leakage. 
Option 2: ( l t1ow meter) 
!.Shut off flow at outk~ 
needle valve (item 2). 
2.Shut off inlet gate valve 
(item 8) for 15 seconds 
ma.'<imum. 
3 .If pressure in seal cavity 

Page 9 of 16 

conserve the barrier liquid. 
:J. soknoid valve (item l) 
may be installed :md con­
nec:ed decmcally in paral­
lel with the motor so the 
batTier fluid flows only 
when the pump is running. 
Note: The ma'<imum pres­
sure of the barrier fluid at 
the inlet is 150 PSIG. 
5. The inlet should be con­
nected to the bottom and 
the outlet to the top of the 
seal cavity. 

drops rapidly rather than 
gradually while the gate 
valve is closed, the seal is 
leaking excessiveiy. 
4-.To restart, open gate 
valve rirst then reset valve 
on outlet 
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'lJ rut!!!!M !JWilll!t' ~]!!!.!!!Al! ~:!H~!!A! ~.C!!! ~!!t' •Cfiti!tl!! 
::]. s A. lmpelh:r I specify c.Jiametc:r 2~02-Jia. 2~04-Jia 2Whlia 2-101!-dia. 2·1 10 dia 2410-c.Jia. 

'lJ II. Voluh: 2401 2401 2WI 0 2~07-0 2~07-0 2409-0 
c 
3 C. Volute bolt 057] (4 re<l) 057] (-1 rctJ) Olll• H IClJ) ())]] tll h:q ) 05"/J (!! 10.:<1) 0376 (n:•J) 
-o 
0 D. Pip.: plug 0557 0557 1155!! 055/ 0)57 0551! 
0 

~:•. :;} Drucket with fool 2426 2426 .!.Jilll 2·1.!1• 1-llb 240ll • These 

-o E2. Bracket without foot 2428 2421l 2-HO 2nH 2421! 2440 MuJds llse .. 
0 F. Motor bolt ( 4 req.) 0581! 05118 (Jjl)2 051!1! 051lll 0592 Au O-Rin~: 

Q at. 0-Ring volute gasket 
Vuluh: Flange 

::0 Ga~L:ct (0 1) 
0 Duna (standard) nla n/a J07-I Jtrn JtrH 3074 

fluorocarbon n/a u/a 3070 J0"/0 )(rJi) 3070 

PHE nla n/a lUll 3071 3071 3071 

Neoprene u/a u/a :1072 3072 3072 3072 

EPR nla n/a Jon 3073 J()7] 3073 

a2. GasL:et, fiber 0506 0506 u'a tv'a . n/i1 n/a 
'lJ Ill. Ill Put No. Alll\lmlch t!H! N!!; AU !H~.!!d~ 

.10 .. Shaft 5/8" I. D. 2421-1 N. lwp..:lkr luckJ.nvu 0575 

Shaft 7/'d" l.D. 2422-1 I'. l111p..:llo.:r llulwa~hcr 2423 
0 I J. - Slingc:r 0522 Q lu1pdkr lut:k IV<~Sho.:J s 2J.J.4 _.. 
(J) Sea liSe!! HI lvlulm- specify JhUI lllllllhcr 

Kl. T6A l:luna (51andard) 0538 H2 howcr Frame 
T6A Fluorocarbon 0539 hu 11~.: witlt 5/ll" J.D. sltalis 5418 

K2. T21 Fluorocarbon 0553 hu liS.: willa "/Ill" I I l. ~J .. ,fl~ 55111 

KJ. T91'TfE 1150 HJ Air lllllhll - ~p..:<-~ly J~<~tl lllluah..:t 

K4 Double: sc:ul/5cat ·---------------··-··-------------
T21 fluorocarbon ll9ll5 (2c<J. IC<IIlitcJ I 

( "ll (A I, IW, :\II) llcJaak l'arls ._.il 

iiO 

I 0 T21 NcoJircne 09114 1'/N 2211 ludud~;;: )/ll"' .'il10all, Sl111g~t", huJ1dka h••ko.l<lWII ii~S}'., a111J iauJidkr J..cy. 

z T21 El'lt 1023 
~ 

Double seal plale I' IN lUl I ludud~:;: Ho" >la.tli, sltu~:•a. luapdka lu.:J,,Jull'u ""~Y-. auJ impdlct J....:y. (J) 0971 
'l 

Gaskcl PTFE 097-1 
Uolt 0977 (J.:a. requir..:J) I fNOTE: lvlw;lot<kl (i;,:;l-d '" Otillll iuhl Sc.ai/Scal scpcaalcly. 

J.l. T6A. tluc:uch lip seal Fluorocarbon Ull99 
M. Jmpdh:r key 2424 . .._ ________ --·----------------·-· 
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"0 
::J. 

~ CJlfOOSS CIHSOSS cnaooss rntsos~ 
"0 
c A. lmpelkr 2448-dia. 2412-dia. I )ouhlc seal plate 0')73 0973 
3 
"0 U. Volute 0247 02<17 Seal plate gasl.d, 1'1'1-'1~ 01)74 0974 
() 
p c. Volute bolt (8 req.) 0917 0917 Seal plate bolls (3 tClJ.) 11256 0256 
:;} D. Pipe plug 0559 0559 L. tvlutor ho II 0673 0673 
"0 
II E. Bracket 0972 0972 tv I. Jmpdkr lockdown boll 0575 0575 
() 

Q F. Pump Base 0199 0199 N. llllpdkr lm:kdowu washer 2·123 2423 
::u 
() G 1. 0-ring (tor volute nange) I'. Impeller locbvashcr (2 teq.) 23-H 2344 

Fluorocarbon (std) 3070 3070 Q. lmpdkr key 242·1 2424 

Buna 3074 307·1 H. Fluorocltlhnu <Juench lip s~..:al 0891 0891 

PTFE 3071 3071 S. Motor boll (2 rcq.) 0593 059] 

Neoprene 3072 3072 l1. tvlolor- sp~..:cify P/N 
"0 EPR 3073 3073 '~'2. Power Frame 01 
<0 
II G2. Gasket, f•TFE (for CD IOOSS only) 0507 N/A For usc w/ )/8" shah 5478 5478 .... 
u 

II. Shaft w/ setscrews 5/8'' I. D. 0 2421-1 2421-1 For usc w/ 7/8" !>hall 55()1 55()1 -.... Shaft w/ setscrews 7/8" 1.0 . 2422-1 2422-1 T Air 1110tor- specil)• 1'/N 01 J. 
J. Slinger 0522 0522 

< :u (AI, IW, AU) ltcpair t•;nts l\:il 

Seal/seat 
K K? 

I. -· 
T. 9 PTFE, carbon vs PIN 2205 lm:ludes: 5/a" Shah , Slinger, ltupdkr lockdown 

ceramic I 150 1150 assy., iiiHI i111pdk:r l.cy. 

K3. Double seal arrangement 

I 1'/N 2205-1 Judud..:s: 7/H" Shiih, slinger, Impeller (od;dowu 
T. 21 Fluorocarbon, curbon vs ceramic 0985 0'>H5 assy., and illlpdkrl.~..:y. 
T. 21 Neoprene, carbon vs ceramic 01)!!4 09H4 

iiO I 
T. 21 EPR, carbon vs ceramic 1()23 1021 I NOTE: tvlu::;l orda ( iasl;d or 0-riug iHHI Seal/Seal scpcraldy. 

0 
z ... 
01 

"' 
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~I TYJlE RC I)ArtTS LIS~l'. 
,I 

!lA RC200 RC30ft H.C20fl fiCJfl!! 
Volute 0183 0183 L. T. 6A Quench lip seal, Vil011® 0899 0899 

~T~ 
Pip!! plug 0557 0551 M. Impeller lockdowu huh 0575 0575 

-g C. Impeller (specify diameter) N. hupdlcr lm:kdowu washer 2423 2423 
n All iron 4184-dia. 4230-dia. P. Impeller lockwashcr (2 rctt ) 2H4 2344 
u 
:0 Bronze fitted 4128-dia. 4119-dia. Q. Impeller key 2424 2424 
() 

D. Gasket (volute flange) 0506 0506 HI. Motor- specify P/N 

El. Bracket with foot 2426 2426 R2. Power Fnuue 

E2. Bracket without foot 2428 2428 For usc w/ 5/8" shah 5478 547!! 

F. Volute bolls (8 req.) 0573 0573 Fur usc w/7 /H" shalt 5501 55()1 

"U G. Motor bolls (4 req.) 0588 0588 It]. Airlllolor- specify 1'/N 
J!j II. Shaft w/ setscrews 5/8" J.D. 2421-1 2421-1 CD 

"' Shafi w/ setscrews 7/8" J.D. 2422-1 2422-1 
a J. ..... Slinger 0522 0522 
Ol 

Seal/sept 
K 1. T. 6A Duna, carbon vs ceramic 0538 0538 

K2. T. 21 Viton®, carbon vs ceramic 0553 0553 

K3. T. 9 Teflon®, carbon vs ceramic 1150 1150 r· -- !!C !!w•irf•rK!HI 

~ I K4. llouble seal arrangement 
ltcpair Kit fl 5/K" keyed shall PIN 2204 
ltepair Kit fl 7 /!1." keyed shan PIN 2204-1 

~ T. 21 Viton®, carbon vs ceramic 0985 0985 
~ T. 21 Neoprene, carbon vs ceramic 0984 O'JH4 I I Kit iudwks: Ci•asl.ct (volute Hauge), pump shall 
"'i T. 21 EPH., carbon vs ceramic 1023 1023 w/setsca~ws, sli11g.:r, impeller 1ockdowu ami key 

Double seal plate 0973 0973 
Seal plate gasket, Teflon® 0974 O'J7•1 I INotc: Sclll/scat IIIUSt l•c orcca·ctl in ;ultlitiou to kil 
Seal plate bolls (3 req.) 0256 0256 



General Terms Of Sale For Products 

l. CENERAi. 
.>.. Scill:rs once 11 b..c on tlae sales u::ms 
l.llll(i}tllii-ID~W1tD­

~ wnun'" SlVC' by Seller snail 
_.. t1w 1i1111. co""*"' ...a c:u:lUIM: 
-oftlw-~tboporacs 
.,_,.,.t>e._;fJCG.su~ 

.:xpaaa-1 Of \~IVcd ~ pan:Jl e¥\dcucz. 8~Cr'S 

;xuc.,.. oracr. • counc oi dc:alin4. Seiler's 
:xriormancc or octivc:r.r, or tn any other way 
~"'"'Dtltl wnuq st~ ~ an au&honzed 
~vc ol ScUcr. Jnll hi) lbl:sc terms oua 
iiUncW~~ tO 'Q\•er 111 xtmty or Seller mel Bu,"Cf ,.,..,_r. lllCIU4UI~ sa!CS :uxl USC O( arodUCU. 
pans anA worx. aJG aU re.tasCil mau.crs t re1Cn:n::cs 
to procau:u indUGC ~and. n:i~accs to wortt i-COI>IInoi:UOG.lnSUiia>on ani SWI""!!). 
A~ n::sCn:nc:e ~ ScUcr !O a~crs spo:Uauons 
lnd·SlmaLat ~mmas are oruy to 4cSc:nbc t.bc 
~mauas ana. work CO\'Crcd ~ and. no 
·.vun.rma or OUlCt tcnns Uw:rtm shaLl have ~· 
force oi etTect. CJ.Wogs. c1rcwan anll sun.alar 
;amoNcu a•· the ::idler ltl: 1SSUCG for ~cneni 
:niormauon purooscs o~ and shai.J not. be 
::.ccmca to moaiy the p~tsaons ncn:o1: 

9. -:-:...:·-mall iormca t1amv ancl the 
.lA~IJC r.cretn snail be ccnsuuca and cnlorccct 
~ tne Un>iorm Coi!UilC1<:w Code :u :n elfe<:t 
:n thl ::i~c of CJ.W'onua on tbe c1atc r"M:ROi. 

:. TAXES 
.-\~ saACS. usc or other nmdar "''pe taus 
irrmo.d on tNt saic or Oft l1us trallsacuon are not 

;nc:tUIMd in the pncc. SU~i;A ta.,;cs sna.U be b11lcd 
~v to tbl: Suycr. Sellct wdl accc;x a vaud. 
~~a. cenuiC31& liamlhl: Buyer tf 
Ofll'lil:oolc: however. ii .., e""""""'n c::rtiflCllc 
;m"IIOUIIY ..:""~XC'~ iJ ""' I'CCCI8NZOG by tile 
~ ~ auabonty tnvotvcd JIM1 the 

Seiler IS reqwral to ..,- tile we coveroc bv ""'" 
e.~n ccnlf.ca~.c. 3tr:¥er atJrecs to prompU~· 
,...,_,..:Seiler for""' wa Qlllcl. 

;. ?ERFORMANCE. !::'ISPEcnON AND 
.-\CCEPT.-"'<CE 
.-1.. Unlas :icllert1*=1f.aU~ ;wwncs 
tDS&aA!auoft. consuw:uoa or uan--up 
""'"'""'"IllY. ail on>GUCIS slWI be fiiWI~ 
i_..a oniiiCIZllllll Wldlia ~ (JO) davs 
lftcramnl "poo•of doli¥cly. ?n>o~ucq""' 
,_,.by IIIC folqOIDJ on4 all \>Oik slllll be 
r...uy ifiiiiiiCIOIIaad ...,....a wi&Ailliny (301 
lil)'s .ncr coftl!llcUoa of lllc awGc>Dic wol& by 
Seller. All-w-by B117w 
(ial:lollllllcmn fa<-..,., CXCC!>WI4 only 
,_ __ fa<WidCrtiW WAMA:iTY AND 

I.IMlT A nON OP LIABII.ITY aDii PATENTS 
o-henol ,..be -inwriuDc by 
Bayer .... dWssald~ (JO)Iil)' poriodorthoy 
... \t1liWci. If this carancc i.aoolws putial 
pa{Qftlllfti:IO,oiiS11Cilclaiml.-be-.d w-sao4 ~ (30) day pcriacl far~ ponill 
pcdo..-. There siloll be .., rcvoc:Mion of 
-. il.cjcaooa-beoalyfosdcfcas 
suDsw~UaliY •lft!lliriq 1M •Ill• of ~rodDCIS or 
-ani Buyer'S .-,for lalcr dclccu slloll 
be.- povvidOII fa<undlrtbo WAJtAANrf 
AND WMr1' ATION OP UASII.ITY aa-. 

a. Seller sholl- be ....... - far ...... 
paio.......,. or for clolays ill pafo........,. 
OCCOSIO!IId by Ill!' - beyond Scll4r'! 
--conuol. includinl. boo&- 1iau1a1 to. 
-clofficullicL clolays o!-n or cornea. 
fua. ,......-...-or o11onacoaot 
.-mi. .:amponau. lobar.. or~. 
fac11iucs. .-\11!' adau • --....:t slWiaff<Cla 

. =-ndins -•of Sella's pafo.....­
a.a wlllclo-. in any .,....... UlldcnZDocl ID be 

'"""'"'-. In DD cvC11l sball Buyer be entidcd 
to-orca_... dalllap for 1-
pcdonMia or Cor ollul""' to pafomL Seller 
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Absorption Silencers 

Application 
For silencing intake and discharge of centrifugal compressors in areas requiring 
maximum silencing. 

Design 
Gas flows through annular passage lined with appropriate acoustic material to 
produce the desired noise reduction. Internal design provides minimum pressure 
drop. The C23 may be installed vertically or horizontally. 

Construction 
All welded sheet and plate steel. Absorption material appropriate for operating 
conditions. Exterior surfaces are prime coated. Flanges are drilled to match 125 
lb. American Standard Flanges. Side connections, mounting brackets, or special 
paint available at extra cost. 

Typical Attenuation Curve 
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OCTAVE BAND CENTER FREQUENCY (Hz) 

Model A B c 
C23 • 4 4 10 23 
C23 • 5 5 11 27 
C23. 6 6 12 31 

C23 · 8 8 18 38 
C23 • 10 10 20 44 
C23 · 12 12 23 56 
C23 · 14 14 26 62 
C23 · T6 16 30 68 
C23 · 18 18 32 74 
C23 . 20 20 34 80 
C23 · 2Z 22 36 88 
C23 · 24 24 40 92 
C23 26 26 42 104 
C23 • 28 28 46 116 
C23 . 30 30 48 122 
C23 • 32 32 50 130 
C23 - 36 36 57 140 
C23 - 42 42 66 164 
C23 · 48 48 74 188 

Specialists in Industrial Silencing 
Stoddard Silencers, Inc. 
P.O. Box 397 • Grayslake, Illinois 60030 
Telephone (708) 223-8636 • FAX (708) 223-8638 

Wt. 

40 
63 
87 
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234 
346 
468 
642 
778 

,~!~ 
1571 
1864 
2300 
2658 
3181 
4300 
6137 
8205 
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PRESSURE SWITCHES 
Specifications - Installation and Operating Instructions 

SET POINT 
ADJUSTMENT SCREW 

~ .. NPT 
Lt:CTRICAL 
CONDUIT 
~-·NECTION 

\ 
VENT DRAIN PLUG 

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

The unit is U.L. and CSA listed, FM approved for use in Class 
I, Groups C & D, Class II, Groups E, F, & G and Class Ill 
atmospheres. It is also totally rain-tight for outdoor installa­
tions. Twelve models allow set-points from .03 to 20 inches 
W.C. and from .5 to 50 PSI. 

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

CAUTION: For use only with air or compatible gases. Use of 
the Model 1950 switch with explosive media connected to 
the Low pressure port (including differential pressure appli­
cations in such media) is not recommended. Switch contact 
arcing can cause an explosion inside the switch housing 
which, while contained, may render the switch inoperative. If 
switch is being used to sense a single positive pressure rela­
tive to atmosphere, run a line from the low pressure port to a 
non-hazardous area free of combustible gases. This may 
increase response time on -0 and -00 models. 

UL and CSA Listed, FM Approved For 
CL. I GR. C,D- CL. II GR. E.F.G- CL. Ill 

To order 
specify 
Model 

Number 

1950P·8 
1950P·15 
1950P·25 
1950P-50 

Operating 
Range 
Inches, 

w.c. 

1 A to 5.5 
3.0 to 11.0 
4.0 to 20.0 

Operating Range 
PSI 

.Sto 2.0 
1.5 to 8.0 
3.0 to 15.0 
4.0 to 25.0 

15.0 to 50 

PHYSICAL DATA 

1.0 PSI 
0.9 PSI 
0.7 PSI 
1.5 PSI 

Temperature Limits: -40° to 140oF (-40° to 60"C), 1950P-8. 15, 25 & 50: 
0° to 140°F (-17.8° tO 60°C), 1950-04: -30° to 130°F (-34.4° to 54.4°C). 

Rated Pressure: 1950- 45 IN. W.C., 1950P- 35 PSI. 1950P-50 only- 70 PSI 

Maximum surge pressure: 1950 - 10 PSI. 1950P - 50 PSI 1950P-50 only 
-00~. , 
Pressure Connections: 1fs" NPT. 

Electrical Rating: 15 amps. 125. 250.480 volts. 60 Hz. A.C. Resistive 1/s H.P. 
@ 125 volts. 1/4 H.P. @ 250 volts, 60 Hz. A.C. 
Wiring connections: 3 screw type; common. norm. open and norm. closed. 
Conduit connections: 1/2" NPT. 
Set point adjustment: Screw type on top of housing. Field adjustable. 
Housing: Anodized cast aluminum. 
Diaphragm: Molded fluorosilicone rubber. 04 model, silicone on nylon. 
Calibration Spring: Stainless Steel 
Installation: Mount with diaphragm in vertical position. 
Weight: 31/4 lbs. 04 model. 4 lbs .. 7 oz. 

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

NOTE: The last number-letter combination in the 
1950 model number identifies the switch electrical 
rating (number) and diaphragm material (letter). The 
2F combination is standard as described in the 
physical data above. In the case of special models, 
a number 1 rating is the same as 2; a number 3 or 4 
rating is 10A 125, 250, 480 VAC- Ya HP 125 VAC, ~ 
HP 250 VAC; and a number 5 or 6 rating is 1A 125 
VAC. A letter 8 indicates a Buna-N diaphragm, N; 
Neoprene, S; Silicone, and V; Viton. 
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INTEGRAL EXPLOSION-PROOF PRESSURE SWITCHES 
Installation and Operating Instructions 

17/64" OIA MTG. HOLES (2) 
RANGE ADJUSTMENT \..__ 

SCREW ~');=:======~~::~ ....,.1 

: I 

\ 

I ' 

4'lsl 
I 
I 

r-:l 
::r 

1950-04: 7-3/4" dia. x 4-11/32" depth. 
For complete dimensions request 
drawing 28-700175-oo from our 
Customer Service Department. 

1/s NPT HIGH 
PRESSURE PORT 

118 NPT LOW VENT DRAIN PLUG 
PRESSURE 
PORT 

1950 SWITCH OUTLINE DIMENSIONS 

INSTALLATION 
1. Select a location free from excess vibration and corrosive atmospheres 

where temperatures will be within the limits noted under Physical 
Data on page 1. Switch may be installed outdoors or in areas where the 
hazard of explosion exists. See page 1 for specific types of hazardous 
ser.ice. 

2. Mount standard switches with the diaphragm in a vertical plane and 
with switch lettering and Dwyer nameplate in an upright position. 
Some switches are position sensitive and may not reset properly unless 
they are mounted with the diaphragm vertical. Special units can be fw·­
nished for other than vertical mounting arrangements if required. 

3. Connect switch to source of pressure, vacuum or differential pressure. 
Metal tubing \dth 1/4" O.D. is recommended, but any tubing which will 
not restrict the air flow can be used. Connect to the two 1/8" NPT 
female pressure ports as noted below: 

A. Differential pressures - connect pipes or tubes from source of 
greater pressure to high pressure port marked HIGH PRESS. 
and from source of lower pressure to low pressure port marked 
LOW PRESS. 

B. Pressure only (above atmospheric) - connect tube from source 
of pressure to high pressure port. The low pressure port is left 
open to atmosphere. See CAUTION on page 1. 

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

4. To make electrical connections, remove the three hex head screws from 
the cover and after loosening the fourth captive screw, swing the cover 
aside. Electrical connections to the standard single pole, double throw 
snap switch are provided by means of screw terminals marked "com­
mon," "norm open," and "'norm closed." The normally open contacts 
close and the normally closed contacts open when pressure increases 
beyond the setpoint. Switch loads for standard models should not 

exceed the maximum specified current rating of 15 amps resistive. 
Switch capabilities decrease with an increase in ambient temperature, 
load inductance, or cycling rate. Whenever an application involves one 0-

more of these factors, the user may find it desirable to limit the switch 
current to 10 amps or less in the interest of prolonging switch life. 

ADJUSTMENT 
To change the setpoint: 

A. Remove the plastic cap and turn the slotted Adjustment Screw at 
the top of the housing clockwise to raise the setpoint pressure and 
counter-elockwise to lower the setpoint. After calibration, replace 
the plastic cap and re-<:heck the setpoint. 

B. The recommended procedure for calibrating or checking calibration 
is to use a "T" assembly with three rubber tubing leads, all as short 
as possible and the entire assembly offering minimum flow restric­
tion. Run one lead to the pressure switch, another to a manometer 
of known accuracy and appropriate range, and apply pressure 
through the third tube. Make final approach to the setpoint very 
slowly. Note that manometer and pressure switch will have differ­
ent response times due to different internal volumes, lengths of 
tubing, fluid drainage, etc. Be certain the switch is checked in the 
position it will assume in use, i.e. with diaphragm in a vertical plane 
and switch lettering and Dwyer nameplate in an upright position. 

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

MAINTENANCE 
The moving parts of these switches need no maintenance or lubrication. 
The only adjustment is that of the setpoint. Care should be taken to keep 
the switch reasonably clean. Periodically the vent drain plug should be 
rotated then returned to its original position. This will dislodge deposits 
which could accumulate in applications where there is excessive condensa­
tion within the switch. 
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LIMITED WARRANTY 

This agreement shall be deemed to have been entered into in the State ofMinnesota.. and shall be 
construed in accordance with the laws of the State of.Minnesota, including Minnesota's enactment 
of the Uniform Commercial Code. Buyer hereby stipulates and agrees that Hennepin County, 
Minnesota shall be the proper jurisdiction for adjudicating all claims and controversies arising 
from this agreement. 

Products manufactured by EPG Companies Inc. are warranted for a period of 12 months from date 
of installation or eighteen( 18) months from date of manufacture* to be free from defects of materials 
and workmanship. It is expressly agree.d that the exclusive remedy under this warranty is limited 
solely to the repair or replacement, at the sole discretion ofEPG, of the part that failed. The cost of 
labor for any field repairs is not covered by this warranty. EPG Companies will not be liable for any 
damage or wear due to abnormal conditions or improper installation. · 

Products not manufactured by EPG Companies Inc. are covered by the original manufacturer's 
warranty, which EPG Companies passes through to the purchaser. The actual manufacturer will 
make warranty detennination. 

To have a defective part repaired or replaced, you must rerum the defective product to EPG 
Companies. Please call (800) 443-7426 or (763) 424-2613 to obtain a Return Goods Authorization 
(RGA) number. Send defective product (freight prepaid) with RGA #,description of installation, 
installation data and failure date to EPG Companies Inc., 19900 County Rd. 81, Maple Grove, :MN 
55311. 

EPG Companies will not be held liable for any incidental or consequential damages, losses or 
expenses incurred from installation, use or any other reason. THERE A.RE NO OTHER 
WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING IMPLIED WARRANTIES OF 
EITHER FITNESS FOR A PARTICULAR PURPOSE OR OF MERCHANTABILITY, WIDCH 
EXTEND BEYOND THOSE SPECIFICALLY LISTED HERE. 

If equipment is to be stored for a period greater than six months, proper storage precautions must 
be taken if the warranty is to be maintained. Please call EPG Companies for specific require­
ments regarding product storage. 

The following is a partial list of items which will void the warranty: 
- Opening the motor for any reason. 
- Using undersized electrical wire. 
- Making unauthorized circuit changes. Please call EPG Companies before making any changes. 
- Operating a three phase submersible motor from single phase power through a phase converter 

unless 3-leg ambient-compensated quick trip overload protectors are used and complete 
details are sent in writing to EPG Companies. 

*To qualify for the delayed installation warranty you must contact EPG Companies Inc., at 
(800) 443-7426 or (763) 424-2613 within 60 days of purchase. 
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SAFETY INSTRUCTIONS 

~ 
When using chemical feed pumps, basic safety pre~ 
cautions should always be followed to reduce risk of 
fire, electric shock, and personal injury. Failure to 
follow these instructions could result in death or 

~ 
~ 

serious injury. 

READ ALL INSTRUCTIONS 

1.1 GENERAL SAFETY CONSIDERATIONS 

• Always wear protective clothing including gloves and safety goggles whet 
working on or near chemical metering pumps. 

• Inspect tubing regularly when replenishing chemical solution for cracking o 
deterioration and replace as necessary. (Always wear protective clothing am 
safety glasses when inspecting tubing.) 

• 

• 

• 

• 

When pump is exposed to direct sunlight use U. V. resistant tubing . 

Follow directions and warnings provided with the chemicals from the chemica 
manufacturer. User is responsible for determining chemical compatibility witl 
chemical feed pump. 

Secure chemicals and metering pumps, making them inaccessible to children an< 
~~- . 

Make sure the voltage on the chemical metering pump matches the voltage at tht 
installation site. 

• Do not cut plug or the ground lug off of the electrical cord- consult a licenset 
electrician for proper installation. 

• Pump is NOT to be used to handle flammable liquids. 

1.2 SAFETY OPERATING PROCEDURES 

Each Electronic Metering Pump has been tested to meet prescribed specifications ant 
safety standards. 

Proper care in handling, installation and operation will help in ensuring a trouble fre• 
installation. 
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Please re~ 
meteringt 

U these cautionary notes prior to installation and start-up of your 
.p. 

Important: Pump must be installed and used withs~pplied back pressure/injection 
valve.Failuretodo so could result in excessive pump output. 

• . Handle the pump with care. Dropping or heavy impact causes not only external 
damage to the pump, but also to electrical parts inside. 

• 

• 

• 

• 

• 

• 

• 

• 

Install the pump in a place where the ambient temperature does not exceed 104 op 
( 40°C}. The pump is water resistant and dust proof by constructi~n and can be 
use outdoors, however do not operate the pump submerged. To avoid high 
internal pump temperatures, do not operate in direct sunlight. 

I ACAOJION I Solenoid housing, head and pump housing may be hot to touch 
160"F(70"C). 

Install the pump in a place convenient for its future maintenance and inspection, 
and then secure it to prevent vibration. 

Protective caps must be removed prior to installing tubing onto valve assemblies . 
Use tubing of specified size. Connect the tubing to the suction side securely to 
prevent the entrance of outside air. Make sure that there is ·no liquid leakage on 
the discharge side. 

Be can~ful to check that the voltage ofthe installation matches voltage indicated 
on the pump data label. Most pump models are equipped with a three-prong plug. 
Always be sure the pump is grounded. To disconnect, do not pull wire but grip 
theplugwithfmgers~Y~dpullout. Donotusethereceptacleincommonwithheavy 
electrical equipment, which generates surge voltage. It can cause failure ofthe 
electronic circuit inside the pump. 

Tampering with electrical devices can be potentially hazardous. Always place 
chemicals and pump installation well out of the reach ofchildren. 

Never repair or move the metering pump while operating. Always disconnect 
electrical power. Forsafety,always wear protective clothing (protective gloves 
and safety glasses) when working on or near chemical metering pumps. 

v 

An .air bleed valve is available for most models with tubing connections. Air 
purges should be performed when the pump-chamber cqntains no fluid at the time 
of start-up. As a safety measure, connect the return tubing to the air bleed valve 
and bypass fluid back to storage tank or a suitable drain. 

For accurate volume output, the pump must be calibrated under typical operating 
conditions. 
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• Chemicals used may be dangerous and should be used c '~lly and according 
to warnings on the label. Follow the directions given with 'e;,,...;h type of chemical. 
Do not assume chemicals are the same because they look alike. Always store 
chemicals in a safe location away from children and others. We cannot be 
responsible for the misuse of chemicals being fed by the pump. Always have the 
material safety data sheet {MSDS) available for any fluid being pumped. 

• All pumps are pretested with water before shipment. Remove head and dry 
thoroughly if you are pumping a material that will react with water, (i.e. sulfuric 
acid, polymers). Valve seats, ball checks, gaskets, and diaphragm should also be 
dried. Before placing pump into service, extreme care should be taken to follow 
this procedure. 

• Valve cartridges are stamped to indicate fluid flow direction. Always install so 
that markings read from top to bottom, with the arrow pointing in the direction of 
flow. 

• 

• 

• 

• 

• 

• 

When metering hazardous material DO NOT use plastic tubing, strictly use 
proper rigid pipe. Consult supplier for special adapters or valve assemblies. 

Pump is NOT to be used to handle or meter flammable liquids or materials. 

Standard white discharge tubing is not recommended for installations exposed 
to direct sunlight. Consult supplier for special black tubing. 

Factory will not be held responsible for improper installation of pump, or 
plumbing. All cautions are to be read thoroughly prior to hookup and plumbing. 
For all installations a professional plumber should be consulted. Always adhere 
to local plumbing codes and requirements. 

When using pump with pressurized systems, make sure the pressure of the 
system does not exceed the maximum pressure rating on the pump data label. Be 
sure to depressurize system prior to hook up or disconnecting a metering pump. 

Electronic power modules are equipped with automatic reset thermal overload 
devices and may reset unexpectedly. 
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2.0 UNPA! JNGTHEPUMP 

Check aU equipment for completeness against the order and for any evidence of shipping 
damage. Shortages or damages should be reported immediately to the carrier and to the 
seller ofthe equipment. 

The carton should Contain: 
-Metering Pump 
-Clear Flexible Suction Tubing* 

--Stiff White Discharge Tubing* 
-Foot valve/Strainer Assembly 
-Backpressure Injection 
Valve Assembly 
-Manual 
-Bleed Valve Assembly* 
-Strainer Weight* 

*Items may or may not be included depending on model. FIGURE 1 

MakesurethataUitems have been removed from theshippingcartonbeforeitis discarded. 

3.0 INTRODUCTION 

· These installation, operation and maintenance instructions cover your electronic metering 
pump; Refer to the pump data label to determine the actual model. 

3.1 PRINCIPLE OF OPERATION 

Diaphragm metering p/umps are used to dispense chemicals or fluids. This is 
achieved by an electromagnetic drive mechanism (solenoid), which is connected to 
a diaphragm. When the solenoid is pulsed: by the control circuit it &-;places the 
diaphragm, which, through the use of chec~ .val yes; moves the fluid out the 
discharge under pressure. When the solenoidis de-energized it returns the 
diaphragm and pulls more fluid into the pump head and the cycle repeats. 

The pump stroke rate is controlled by an internal circuit and is changed by turning 
the rate knob. The mechanical stroke length is controlled by the stroke length 
knob. Some models do not allow stroke rate control and do not have the stroke 
rateknob. 

0 

3.2 MATERIALS OF CONSTRUCTION. 

The wetted materials (those parts that contact the solution being pumped) 
available for construction are FPP (glass filled polypropylene); PVC, SAN, 
Hypalon, Viton, Teflon, 316 Stainless Steel, PVDF, Ceramic and Alloy C. These 
materials are very resistant to most chemicals. However, there aie some chemicals, 
such as strong acids or organic solvents, which cause deterioration of some 
elastomer and plastic parts, such as the diaphragm, valve seat_s, or head. 
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3.2 MATERIALS OF CONSTRUCTION cont'd. 

Consult a Chemical Resistance Guide or Supplier for information on chemical 
compatibility. 

Various manufacturers of plastics, elastomers and pumping equipment publish 
guidelines that aid in the selection of wetted materials for pumping coinmercially 
available chemicals and chemical compounds. Two factors must always be· 
considered when using an elastomer or plastic part to pump chemicals. They are: 

• The temperature of service: Higher temperatures increase the effect of chemi­
cals on wetted materials. The increase varies with the material and the chemical 
being used. A material quite stable at room temperature might be affected at 
higher temperatures. 

• Material choice: Materials withsimilarproperties may differ greatly from one 
another in performance when exposed to. certain chemicals. 

4.0 INSTALLATION 

The metering pump should be located in an area that allows convenient connections 
to both the chemical storage tank and the point of injection"_ The pump is water 
resistant and dust proof by construction and can be used outdoors, however, do not 
operate submerged. Avoid continuous temperatures in excess of 104°F (40°C). 
To do otherwise could result in damage to the pump. 

4.1 MOUNTING 

Typical mounting arrangements are shown in Figures 3, 4, and 5. 

Important: Injection point must be higher than the top of the solution supply 
tank to prohibit gravity feeding, unless suitable backpressure is 
always present attheinjection point. Installation of an antisiphon 
valve will prohibit gravity feeding. 

• For wall or shelf mounting refer to Figure 3. Connect suct.ion tubing to suction 
valve of chemical pump. Suction valve is the lower valve. Tubing should be 
long enough so that the foot valve/strainer assembly hangs about 1-2 inches 
(2-5 em) above the bottom of chemical tank. To keep chemical from being 
contaminated, the tank should have a cover. 
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• l~ ~ed suction mounting (installing the pump at the base of the chemical 
storage tank, Figure 4) is the most trouble free type of installation and is 
recommended for very low output requirements. Since the suction tubing is 
filled with chemical, priming is accomplished quickly and the chance oflosing 
prime is .reduced. 

To mount pump, drill four holes of .25" ( 6 mm) diameter in the shelf as shown in 
the dimension drawing(Figure 2). Attach pump securely using four# 10 (M5) bolts 
and nuts. 

• The pump can be mounted on 
top of a solution tank as shown 
inFigure5. Install chemical pump 

• 

~n the cover. Insert suction tub- 1 I jl( ]~ __ I 1L 9l ~ i n . 
mg through the center hole and INI .-t==GI . 46 em · 

cut tubing so foot valve/strainer 
hangs· about 1 or 2 inches (2-5 MOUNT I NG HOLE 0 I MENS I ONS 
em) above the bottom ofthe tank. 
Mount the chemical pump rig­
idly by drilling four .25" ( 6 mm) 
holes and using four #10 (M5) 

HOUSING DIMENSIONS ·1.1 n./cm.l 
SIZE A B c 

HSG.tt1 -'.50/11.4 3.00/ 7~6 1.75/-'. 4 
HSG.tt2 4.81112.2 4.38/11:1 2.1915.6 
HSG.tt3 5.56/14.1 4.38/11.1 2.19/5.6 

screws and nuts. FIQURE 2 

USE AN ANTI-SIPHONV AL VEINTHEDISCHARGELINEwheneverthe 
fluid pressure in the discharge line is below atmospheric pressure. This can 
occur if the injection point is on the suction side of a water pump or against 
a "negative" head such as when feeding down into a well. 

WALL OR 
Sl£1.1' HOIA'fl 

FIG. 3 

BLEEO 
LINE 
RETURN 
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l=t.OODED 
SUCTI~. 

FIG. 4 

TANK 
ROUNT 

FIG. 5 

INJECT ION 
POINT 

4.2 PIPING 

• Use provided tubing of specified size for connection. Connect tubing securely 
to prevent leakage of chelllical and the entrance of air: Since plastic nuts are 
used for fittings, they should not be tightened excessively (i.e. hand tighten 
only). NPT suction and disc~arge valves must NOT be over tightened. Hold 
fitting in place while adding piping and fittings .. NPT suction and discharge 
valves should only be tightened 25 to 35 in.lbs. ( 4.5-6.3 kg/em). 

• If the air bleed valve assembiy is being used, a return line (tubing) should be 
securely connected and routed back to the storage tank. To avoid possible 
injury from chemicals do not attemptto prime using a bleed valve without 
installing a return line •.. .,, 

• When pump is shelf mounted or top mounted on tank, suction tubing should 
be kept as short as possible. 

• To maintain metering performance, a backpressure/injection valve is provided. 
The spring in the standard injection valve typically adds 17- 20 PSI (1.17- 1.38 
BAR) to the line pressure, with the exception of the H8 pump, which adds 8- I 0 
PSI (.55- .69 BAR). The injection valve must be installed in the discharge line. 
Best practice is to install the injection valve at the point of chemical injection. 

• If the discharge tubing is going to be exposed to direct sunlight, black tubing 
should be used instead ofthe standard white translucent tubing supplied with 
each pump. To obtain, contact supplier. 

• To prevent clogging or check valve malfunction always install a strainer 
assembly to the end of the suction tubing (Figure 5). This foot valve/strainer 
assembly should always be installed 1 to 2 inches (2-5 em) above the bottom 
of the chemical tank. This will help prevent clogging the strainerwithany solids 
that may settle~on the tank bottom. The chemical tank and foot valve/strainer 
should be pleaned regularly, to ensure continuous trouble free operation. If 
the chemical being pumped regularly precipitates out of solution or does not 

. disso1 ve easily or completely (e. g. calcium hydroxide), a mixer should be used 
in the chemical tank. These are readily available in many motor configurations 
and mounting. To obtain, contact supplier. 

• A flooded suction (tank liquid level always at a higher 
elevation than the pump) is recommended when pumping 
solutions such as sodium hypochlorite (NaOCl), 
hydrogen peroxide (Hp

2
), etc., which are likely to 

produce air bubbles. Maintaining a low liquid temperature 
will also help eliminate this problem. 

• Pipe corrosion can result if dilution at the injection point 
does not occur rapidly. This problem is easily prevented 
by observing this simple rule: install injection fitting so 
that the end is in the center ofthe flow stream of the line 
being treated. Trim injector tip as required. See Figure 
6. Note: Extended injection assemblies are available for 
large water lines. Consult your supplier for more 
information. 
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4.3 WI: !G 

4.4 

• 

• 

• 

• 

fA WARNING}-Risk of electrical shock. This pump is supplied with a 
three-prong grounding type power plug. To reduce risk of electric shock, 
connectonlytoaproperlygrounded,groundingtypereceptacle. 

The metering pump should be wired to an electrical source, which conforms 
to those on the pump data label. Applying higher voltage than the pump is 
rated for will damage the internal circuit. 

In the electronic circuit of the control unit, measures for surge voltage are 
made by means of surge absorbing elements and high voltage semiconduc­
tors. Nevertheless, excessive surge voltage may cause failure in some areas. 
Therefore, the receptacle should not be used in common with heavy electrical 
equipment, which generates high voltage. If this is unavoidable however, 
measures should betaken by (a) the installation of a surge-absorbing element 
(varistor of min. surge resistance 2000A) to the power supply connection of 
the pump, or (b) the installation of a noise suppression transformer. 

NOISE SUPPRESSION 
TRANSFORMER 

POWER -v;--( pp) POWER ~p 
INPUT ~ INPUT ~ 

(al (bl 

Signal inputto the external pulse signal inputterminals ([EXTERNAL], [STOP]) 
must be a no-voltage signal from relay-contacts etc. and the input of other 
signals is prohibited. (In the case of relay contacts, I 00 ohms or below when 
ON and I-megohmsorabovewhen OFF). Thepulsedurationoftheinputsignal 
must be I 0 milliseconds or over and the frequency ofthe input signal must not 
exceed I25 times per minute. Signal cord is provided with the pump. 

WELL PUMP SYSTEM INSTALLATION 

Ensure that the metering pump voltage matches 
the voltage ofthe well pump. Typical well pump 
electrical circui,!s are shown in Figure 8. All 
electric wiring should be installed in accordance 
to local codes by a licensed electJ;ician. 

Install the backpressure/injection (Figure 7) on 
the discharge side ofthe metering pump into a tee 
which is installed into the water line going to the 
pressure tank. 

Pumps carrying the or "ETL Sanitation" (tested to NSF Standard-50) marks are listed for 
swimming pools, spas and hot tubs, and when proper materials are selected, are capable 
of handling but not linited to the following chemical solutions: 

12% ALUMINUM SULPHATE, 5% SODIUM CARBONATE, 
2% CALCIUM HYPOCHLORITE, 10% SODIUM HYDROXIDE, 
12.5% SODIUM HYPOCHLORITE, 10% HYDROCHLORIC ACID 
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5.0 

1 1 5 F~~~ T p5::;H I CAL * GROUND 230 VOLT CHEH I CAL *'EARTH 
FEED PUHP - GROUND 

115 VOLT SYSTEH WIRING DIAGRAH 230 VOLT SYSTEH WIRING DIAGRAH 

FIGURES 

START UP AND OPERATION 

5.1 POWER 

Allmeteringpumpsareavailablein 115and230voltsat50/60Hertz,singlephase. 
In addition, certain models are available in 12 volt DC. Prior to start-up always 
check to insure that the pump voltage/frequency/phase matches that of the power 
supply. 

I ACAUTIOHJ If pump is fitted with a PVC pump head (7th position of model 
number is "V" or "W". Note: PVC is gray, not black), uniformly 
hand tighten thf( four head screws before use, 18-22 in. lbs. 
(3.2 -3.9 kg/em); Periodically tighten after installation. 

5.2 PRIMING 

IACAOJION I When working on or around a chemical metering pump instal­
lation, protective clothing and gloves and safety glasses should 
be worn at all times. 

All pumps are tested with water. If the chemical to be pumped 
reacts when mixed with water (e.g. sulfuric acid, polymer) the 
pump head should be removed and dried thoroughly along with 
the diaphragm and valve seats. 
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• 

• 

• 

• 

• 

• 

• 

• 

• 

T •n the power to the pump. The green LED (not available on all models) 
wt. •• lght up and flash off each time the pump strokes. 

Adjust the stroke rate knob to the 100% setting mark (for more information 
see Sectiori 5.3, Capacity Control). · 

Adjust the stroke length knob to the 100% setting mark if applicable (for more 
information see Section 5.3, Capacity Controls). 

If the discharge line is connected directly to a pressurized system it should 
be temporarily bypassed during priming ofthe pump. A bl~ed valve will 
simplifY this operation by allowing easy bypass of the discharge fluid. Air 
must be purged from the pumphead before the pump will operate against r 

pressure. (See Figure 9) 

AirBleedOperation: 
'/ 

• While pump is running, turn adjustment knob 
counterclockwise. · 

Run with valve open until a so lid stream offluid 
comes out of the bypass tubing with no air 
bubbles. 
Close air bleed valve by turning adjustment 
screw clockwise. FIGURE 9 

Chemical should reach the pump head after a few minutes of operation. If 
not, remove the discharge fitting and moisten the discharge valve area (ball 
checkandyalveseats)withafewdropsofchemica/beingfedtothemetering 
pump. For safety, always use.protective clothing and gloves, wear safety 
glasses and use a proper container to hold the chemical. 

If the pump continues not to prime, refer to Section 7 .0, Troubleshooting, of 
th<?se instructions. 

Once the pump has been primed and is pumping the chemical through the 
head, turn off the power, reconnect the discharge tubing (if it had been 
removed) and immediately clean any spilled chemical that is on the pump 
housing or head. 

Tum the power on once more and adjust the pump flow to the desired rate 
(seeSection5.3.3, Controlling Procedure). · 

Always check the calibration ofthe pump after start-up. It's pest to calibrate 
the pump under your typical use conditions. 
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5.3 CAPACITY CONTROL 

Capacity can be controlled by means ofthe stroke length adjusting knob and/or 
stroke rate adjusting knob (except model C pumps). Control knobs provide coarse 
adjustment; use a calibration column for accurate calibration. Contact your pump 
supplier for proper calibnttion equipment. 

5.3.1 Stroke Frequency Adjustment (E, E-DC, E Plus, A Plus & C Plus only) 

Stroke frequency can be controlled 
from 10 to 1 00% ( 12 to 125 strokes per 
minute) by means of the electronic 
circuit. 

Stroke frequency can be set by means 
of the stroke rate adjusting knob even 
while the pump is in operation. (See 
Figure10) 

5.3.2 Stroke Length Adjustment 

Stroke length can be controlled within 
0 to 100% of the diaphragm displace­
ment. It should be controlled within 20 
to 100% for practical use. 

Stroke length can be set by means of 
the stroke length adjusting knob while 
the pump is in operation. Do notturn 
the knob while the pump is stopped. FIGURE 10 

5.3.3 Controlling Procedure 

Proper set points for stoke length and stroke frequency should be determined 
after consideration of the pump and characteristics of the fluid. The following 
procedure is recommended from the viewpoint of pump performance. Note: 
The closer the stroke length is to 100%, the better the pump performance 
willbe. " 

• 

Set the stroke length to I 00% then adjust the stroke frequency for 
coarse capacity control. 

Measure the capacity. 

When the measured capacity is less than the required value, 
increase the stJ·oke frequency and measure the capacity again. 

Then, adjust the stroke length for fine capacity control. 

Finally, measure the capacity and make sure that the required value 
is obtained. 

13 



5.3.3 <- .rolling Procedure ~ont'd. 

LPD4 
1000/o 
1000/o 

Example Selected Model 
Set Stroke Length 
Set Stroke Rate 
Output Capacity 
(Rated Pressure) 

= 21 gallonsperday(GPD)* 

DesiredFlow ~ = 15GPD 
Adjust Stroke Rate to 80% 
Output Capacity = 0.80x21 = 16.8GPD* 

I Stroke Length Setting = J1x 100=90%approximate 
16.8 

Thus to obtain the desired flow; stroke length is set at 90% and stroke rate 
is setat80% i.e. outputcapacity=0.90x.0.80x21 = 15.12 GPD* 

*IMPORTANT! 

Check ti1ese values by measurement. Output capacity is higher when. 
feeding against less than rated pressure 

5.4 CONTROL PANEL SYMBOLS 

The pumps come with universally accepted symbols, the following is pro­
vided for your convenience. 

~ • 7~"'rL~~NIR9\:o• HODEL PUHPS ONLYI 

8- • AUTO CONTROLIEXTERNAL INPUTI .. • STROKE RATE PERCENT 

" «FOR MANUAL OPERATION ONLY»• 

c::::C:J • PERCENT STROKE LENGTH 

. <!> • STANO·BYfPUMP WilL NOT OPERATE I 

otlfo • LOCK 

+41t> • UNLOCK 

® • STOP 

++ • STROKE 

4-20 • 4-HILLIAHP lo 20-HILLIAHP 
lOA CONTROL C I RCU IT I N'IJ T. 

HOlD TO RUNlOPERATES PUMP AT 

€V · l~6ii.,.,rW~t~~ ~5M 1~LW 
TAGSt 

~ 
STOP/4-20 fiA · 

.. SIGNAL 

--- SOCKET 10. LABEL 

EB fB 

o:::J::] 

0 '~2 <iil 

EB ~I+ +m . EB 
• 

e~~ ~ ~ 

FIGURE II 
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5.5 OPERATION BY EXTERNAL INPUT SIG1-4 .. LS (Options): 

The pump can be controlled by three types of input signals. All are fully isolated 
from AC input and from earth ground. The input socket connections are located 
at the bottom ofthe control panel face and the signal cords are provided with the 
pump. Remove rubber plugs to access plug sockets. 

5.5.1 STOP FUNCTION (E Plus, A Plus, C Plus & Conly) 

Operationofthe pump can be stopped by an external signal input. When the 
external signal is input to the terminal marked@ which is provided at the 
bottom of the control panel, the@ lamp (red) lights up and operation of the 
pump is stopped. The stop function overrides both manual settings and 
external input. 

~AUDQR] Operation of more than one pump from the same contact closure 
will damage the pump circuits. When such operation is required, 
the pump circuits must be electrically isolated from one another 
by means of a multicontact control relay or similar means. 

The input signal must be in the form of closure of a mechanical relay or 
other mechanical switching device, or solid-state relay or other solid­
state switching device. Voltage signals are prohibited. The switching 
resistance of either mechanical or solid-state devices must be 100 ohms 
or below when ON anal megohm or above when OFF. If any type of 
solid-state device is employed, it must be installed with the proper 
polarity, if required for the device; and leakage current must not exceed 
200 microamperes to prevent false triggering in the OFF state. 

The stop function is commonly used in conjunction with a tank float switch. 
The float switch contacts are normally open but when the tank level falls past 
a certain point the contacts close and the pump stops. 

5.5.2 EXTERNAL PACING FUNCTION(EPlus,APlus;CPlus&Conly) 

The pump's stroke rate can be controlled by an external signal input. When 
the input signal line is connected and the EXTERNAL iOFF /MANUAL 
switch is in the external position and a contact signal is input to the terminal 
marked [3-, the pump makes one discharge stroke. 

I A CAUTION I Operation of more than one pump from the same contact closure 
will damage the pump circuits. When such operation is required, 
the pump circuits must be electrically isolated from one another 
by means of a multicontact control relay or similar means. 

15 
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• 

• 

• 

• 

• 

#hen the "ON" signal pulse is input, the pump operates one stroke 
and the fluid is discharged. In addition, the pump can be operated 
continuously at a rate of up to 125 strokes/min. by repeated input of 
"ON" and "OFF" signals. 

After receiving an input signal, the pump generates the necessary 
power pulse to actuate the solenoid. The external signal input is 
debounced by. the pump circuit. The pump will not stroke in response 
to a spurious or erratic input signal that follows at a rate greater than 
125 spm. If the external signal rate exceeds 125 spm, the pump will 
stroke at half the external signal rate to prevent overdosing and to 
protect the pump from overheating. 

The input signal must be in the form of closure of a mechanical relay, 
other mechanical switching device, or of a solid-state switching 
device. Voltage signals are prohibited. The switching resistance of 
either mechanical or solid-state devices must be I 00 ohms or below 
when ON and I megohm or above when OFF. If any type of solid-state 
device is employed, it must be installed with proper polarity, if required 
for the device; and leakage current must not exceed200 microamperes 
to prevent false triggering in the OFF state. 

Cycle. rate of the input signal should not exceed 125 times per minute . 

Typical wiring is shown at right 
for use with switch closure 
flowmeters. (Figille 12) 

• 1 0 millisecond contact time re­
quired for each "ON" input sig­
nal. · 

FIGURE 12 

5.5.3 4-20mA DC INPUT FUNCTION(EPlusoniy) 

Thepump'sstrokeratecanalsobecontrolledbya4-20mADCsignaltothe 
terminal marked [4-20 rnA]. 

• 

• 

For the 4-20 rnA input to have any effect on the pump output rate, the 
AUTO/OFF/MANUAL switch must be in the AUTO position. 

The 4-20 rnA input signal affects the pump's outputs as per the graph 
below: 

100 
,.;., 
t-:> 
Q!~ 

·d 
~:!; 
e:;.. 
"'i5 o.u 
"'"' il~ 

10 

FIGURE 13 

12 16 zo 
CONTROL SIGNAL. 4-:ZOM. 
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5.5.3 4-20mADCINPUTFUNCTION cont'd. 

• 

• 

• 

The signal cord polarity is: 
Black = Common 
White = Positive 
Wrong polarity can result in excess flow. 

Signal input impedance is 124 ohms . 

Remove cap from pump socket labeled 4-20 rnA, use polarized cord 
supplied with pump to connect control circuit to pump. Plug cord into pump 
socket labeled 4-20 tn..A.. 

6.0 MAINTENANCE 

I ACAUJION I Before performing any maintenance or repairs on chemical 
metering pumps, be sure to disconnect all electrical connec­
tions, insure that all pressure valves are shut off and pressure 
in the pump and lines has been bled off. 

Always wear protective clothing, gloves and safety glasses when 
performing any maintenance or repairs o~ chemical metering 
pumps. 

6.1 ROUTINE MAINTENANCE 

• Routinely ch_eck the physical operating condition of the pump. Look for the 
presence of any abnormal noise, excessive vibration, low flow and pressure 
output orhigh temperatures [when running constantly at maximum stroke 
rate, the pump housing temperature can be up to 160"F (70°C)]. 

• 

• 

• 

• 

For optimum performance, cartridge valves should be changed every 6-12 
months. Depending on the application, more frequent changes may be 
required. Actual operating experience is the best guide in this situation. 

Repeated short-term deterioration of valve seats and balls usually indicates 
a need to review the suitability of wetted materials selected for the applica­
tion. Contact the supplier for guidance . 

Check for leaks around fitting or as a result of deteriorating tubing e.g. when 
standard white translucent discharge. tubing is exposed to direct sunlight. 
Take appropriate action to correct leak by tight~ning fittings or replacing 
components: 

Keep the pump free of dirt and debris as this provides insulation and can lead 
to excessive pump' temperatures. 

17 



• IftE .mp has been out of service for a month or longer, clear the pump head 
valve assemblies by pumping fresh water for approximately 30 minutes. Ifthe 

- pump does not operate normally after this "purging run", replace cartridge 
valve assemblies. · 

6.2 DISASSEMBLY AND ASSEMBLY 
DIAPHRAGM. REMOVAL 

Flush pump head and valve assemblies out by running pump with water or other 
suitable neutralizing solution. Wash outside of pump if chemical has dripped on 
pump. Set stroke length knob of pump to 0% and unplug pump. · 

Depressurize the system and disconnect tubing or piping from the pump. Remove 
the four pump head screws and then remove the pump head assembly. 

Remove the diaphragm by grasping it at the outer edge and turning it counter 
,; · clockwise until it unscrews from the electronic power module (EPM). Don'tlose 

the deflector plate or diaphragm shims which are behind the diaphragm, they are 
needed for re-assembly. Note shim quantity may be from 0 to 2. 

·Inspect diaphragm, if it is intended to be used again look for indications of the 
Teflon face being overstretched, (localized white areas) or the elastomer on the 
back ofthe diaphragm being worn. Excessive amounts of eitherconditionrequire 
diaphragm replacement. 

6.3 DIAPHRAGM REPLACEMENT 

• When replacing the diaphragm, it is· 
always a good idea to replace the valve 
cartridges and other worn parts, A Idt 
is available from your supplier with all 

·parts necessary to completely rebuild 
your pump's wet end. All your sup­
plier needs to know is the "KOPkit 
No." on your pump's data label to. 
supply this kit. 

• . Set pump stroke length at 50% and 
unplug the pump. 

OIAPiflAGH 

FIGURE 14 

• If you kept the shims from the original diaphragm or know the original 
quantity you can avoid the next step for shimming the diaphragm. 
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6.3 DIAPHRAGM REPLACEMENT cont'd. 

• Apply grease to areas of the diaphragm that contact the deflection plate. 

• Slide the diaphragm deflection plate onto the back of the diaphragm stud 
radius side towards the diaphragm. Next slide two shims onto the diaphragrr 
threaded stud and screw the diaphragm into the EPM unit. Refer to Figun 
14. Turn diaphragm clockwise until deflection plate and shims are tightagains1 
solenoid shaft and the diaphragm stops turning. Ifthere is a gap between the 
adaptor and diaphragm, repeat the procedure removing one shim each time 
until the diaphragm just touches the adaptor or is slightly recessed. · 

• If not already done, adjust stroke length to 50%. Place the pump head ontc 
the adaptor with valve flow arrows pointing up and install and tighten pumr; 
head screws. Tighten screws until pump head pulls up against adaptor. 

NOTE: Adjust stroke length only when pump is running! 

• Adjust stroke length back to 100% for easier priming and place pump back into 
service. 

6.4 VALVE REPLACEMENT 

• Flush pump to clean any chemical from pump head. 

• Unplug pump, release system pressure, and disconnect tubing or piping. 

• Unscrew valve·cartridges and discard. Also remove o-rings down inside the 
pump head. 

• Install new valve cartridges with stamped letters reading from top to bottom, 
·and the arrow pointing in the direction of flow. Hand tighten only, do not use 
wrenches orpliers. This is especially important when the pump head is made 
of SAN m~terial. 

• Reconnect tubing or piping and reinstall the pump. 

• Check for leaks around newly installed fittings. 

19 



7.0 TROU. ESHOOTING 7.0 TROUBLESHOOTING cont'd. 

PROBLEM PROBABLE CAUSE REMEDY PROBLEM PROBABLE CAUSE REMEDY 

1. Leak in suction side of 1. Examine suction tubing. If l. PUiqJ setting too low. l. Ad just to higher setting 
pllfil). worn at the end ; cut (puny11B.1St be operting to · 

approxilmtely ore inch (2,5 adjust stroke length knob). 
em) off and reconnect I 

2: Valve seats not sealing. 2. Clean valve seats if dirty or 
.replace with altei:Jillte material 
if deterioration is noted. 

. Clean injection parts with 
LOSS OF 2. Scale at injection point 2. 8% muiatic acid or 
CHEMICAL undiluted vinegar. (Also, 
RESIDUAL see Maintenance Section). 

3. Low setting on puny. 3. When punying against Refill the tank with solution 
pressure, the dial shoukl be 3. Soluoon container allowed 3. and pritre. (See Start-up 
set above 20% capacity fur a to run dry and Operation Secoon). 

~ 

reliable feed rate. 
1. PurqJ setting too high. l. Lower PllfilJ setting (puny 

4. Low suction level 4. Solution llJ.JSt be. above root nust be operting to adjust 
valve strainer. stroke length knob). 

5. Diaphragm ruptured. 5. Replace diaphragm as shown 2. Chemical in solution tank 2. Dilute chemical soluoon. 
in 6.0 ''Maintenance Section". too rich. NO'IE: For chemical that 

Check fur pressure above 
rated ImXitwm at the injection 
point NO'IE: Chemical 

TOO MUCH reacts with water, it may be 

CHEMICAL 
necessary to purchase a 
rrore dilute grade of chemical 

FAILURE TO incolll'atibility with diaphragm 

PUMP material can cause diaphragm 
rupture and leakage around 

direct froni chemical supplier. 

3. Siphoning of chemical into 3. Test fur suction or vacuum at 
. , the puny head . well or main line. the injection point. If suction 

exists, install an anti-siphon 
6. PurqJ head cracked or 6: Replace pump head as shown valve. 

broken. 
' in 6.0 ''Maintenance Section". 

-. 

.. Matce sure fittings are hand 
tight only. Using pliers and 
wreilch can crack puny head. 
Mio, chemical incorqJatibility 
can cause cracking and 

1. Worn tube ends . 1. Cut off end of tubing (about 

LEAKAGE 1 W2.5 em) and then 

AT TUBING 
reconnect as befure. 

CONNECTIONS 2. Chemical attack. 2. Consult your seller fur 
subsequent leakage. alternate material 

7. PIJIIll head contains air or 7. Bleed puny head, see 5.0 
chlorine gas. ''Start-up and Operation". 

1. Loose fittings. 1. TJghten hand tight. Replace 
gasket if hand tightening does 
not stop leakage. 

8. Breakdown or disconrection 8. Connect wiring properly. 
of wiring. Check fuse or circuit breaker. 

LEAKAGE AT 
2. Broken or twisted gasket 2. Check gaskets and replace if 

FlTfiNG broken or damaged. 
9. Voltage drop. 9. Take treasures after 

investigation of cause. 3. Chemical attack. 3. Consuit your puny suppler 
fur alternate material 

10. Malfunction of electronic 10. Contact suppler. 
control board. 

-- ------ ·-· ----- -
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7.0 TROt ESHOOTING cont'd. 

PROBLEM PROBABLE CAUSE 

1. Dirty check valve. I. 

2. Ban checks not seating or not 2. 
sealing properly. 

PUMP LOSES 
PRIME 

,; 3. . Solution container albwed to run 3. 
dry. 

4. Chemical Outgassing. 4. 

1.. Too 11I1Ch pressll((l at discharge. I. 

2. · Check valves not sealing. 2. 

PUMP WILL 
NOT PRIME 

3. Output dials not set at maxirnJm. 3. 

4. Suction lift height too 11I1Ch. 4. 
Maxirnun 5 ft (1.5 m) 

·• 5. Purrp equipped with spring baded 5. 
high viscosity valves. 
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REMEDY I 

Renuve and replace or clean 
off any scale or seditrent. 

Check seat and ban checks for 
chips, clean gently. If deformity 
or deterioration is noted, 
replace part with proper 
material Resulting crystals can 
hold check valves open, 
therefore, the valves trust be 
disasse100led and cleaned. 

I 

Refill the tank with solution and 1 

prim:. See 5.0 (Start-Up and 
Operation Section). 

Bleed gas, use fhoded suction 
I 

and maintain chemical at.room 
. terrperature (approx. 20"F) to 

minirilize out~ssing. 

Then off an pressure valves, 
relieve system pressure then 
bosen outlet tubing connection 

1 

at discharge point. RellDVe 
discharge valve cartrnge. I 

Datq>en ban check and valve 
I ·seats with a rew drops of solo-

tion Set purrp dial to rnaxirrt.un 
1 rate. When purrp is p:ritred; 

reconnect an tubing connectors. 
1 

Disasse100le, clean & check for 1 
deterioration, damage or swelling 
Reassenille and wet the valve ' 

asseooly, then prim:. See 5.0 
(Stari:~Up & Operting Section). 

Always prim: purrp with output 
dial set at maximun rated · 
.capacity. 

Decrease suction lift or pun 
vacuum on purrp discharge 
until purrp is prim:d. 

I 

Loosen discharge valve to :00 in I 

priming, take necessary sarety 
I precautions for spills, or apply 

vacuum to purrp di<lcharge. j 

8.0 POLICIES AND PROCEDURES 

8.1 MANUFACTURERS PRODUCT WARRANTY 

The manufacturer warrants its equipment of its manufacture to be free of defect 
in material or workmanship .Liability under this policy extends for eighteen ( 18 
months from the date of purchase or one ( 1) year from date of installation o 
whichever comes first. The manufacturer's liability is limited to repair or replace 
ment of any device or part, which is returned, prepaid, to the factory and whicl 
is proven defective upon examination. This warranty does not include installatior 
or repair cost and in no event shall the manufacturer's liability exceed its sellin! 
price of such part. 

The manufacturer disclaims all liability for damage to its products througl 
improper installation, maintenance, use or attempts to operate such product! 
beyond their functional capacity, intentionally or otherwise, or any unauthorized 
repair. Replaceable elastomeric parts are expendable and are not covered by an:~ 
warranty either expressed or implied. The manufacturer is not responsible for 
consequential or other damages, injuries or expense incurred through use of its 
products. 

The abov~ warranty is in lieu of any other warranty, either expressed or implied. 
The manufacturer makes no warranty of fitness or merchantability. No agent of 
ours is authorized to make any warranty other than the above. 

For warranty and service matters within the European Union, contact the seller 
first or: 

Fagotpad 2 
3822 CN Amersfoort 

The Netherlands 

8.2 EUROPEAN TECHNICAL FILE LOCATION 

P,O,Box91 
Washington 

NE371YH 
United Kingdom 
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8.3 IL.:- t'URNS 

The Customer Service Department will issue a Return Authorization (RA) number 
for all returns. The following information will be required: 

I. Billing and a ship-to address. 
2. Model and serial number. 
3. Contact name and phone number. 
4. Reason for return. 
5. Purchase order (where applicable). 
6. RA number on outside of the carton. 

All material must be returned freight prepaid. All merchandise must be properly 
packaged and free of any corrosive, toxic or otherwise hazardous chemical. All 
items returned must reference Return Authorization. 

8.4 CREDITS 

No equipment will be accepted beyond six months after dat~ of shipment from the 
factory. Only unused and undamaged equipment will be accepted for return to 
stock. All credits are based on acceptance of materials as new and unused by our 
inspection personnel. A restocking fee will apply. All equipment returned for 
credit must have a RA number and be returned freight prepaid. 

L9408900-000 
I/0. 



ATTACHMENT E 

RAPID INFILTRATION PONDS 

AND AS-BUlL T GRADING PLANS 

AS-BUlL T PLANS 



ATTACHMENT F 

SPARTON 5354 MONITORING SYSTEM 



2198 

MICRO MONITORING SYSTEM (MIM.S) 
Model5354 

• Modular design expands to as many as 
24 inputs including mixes of binary, ana­
log (4-20mA/0-5VDC) and voltage inputs. 

• Incorporates Bellcore algorithm for battery 
reserve predictions. 

• Monitors facility alarms, and ambient and 
battery temperatures that could lead to 
thermal runaway conditions. 

• Includes internal 2400 baud modem for 
remote access and front panel connector 
for local terminal or TL-1 messaging. 

• User defines alarm limits. 

• System generates battery plant statistics 
and logs last 300 events of alarm history. 

• Two Form C contaCt closures and LED 
displays for major and minor alarms. 

• Less than 5 watts operating power. 

THE SPARTON 5354 MICRO MONITORING SYSTEM provides the most cost-effective method 
for maintenance and monitoring of backup power systems. It is a stand-alone, microprocessor­
based system that is modular in construction, with plug-in boards available for voltage inputs (0-
60VDC, 0-75mV and 4-20mA), battery case and ambient temperatures, and binary and analog 
inputs. The 5354 also provides capabilities for monitoring voltages on individuai12V monoblocks. 

The 5354 is ideally suited for remote locations where space is at a premium, such as in CEVs, 
COOs, huts, cabinets, and cellular and PCS sites. It is a compact unit that fits in either a 17" or 
19" rack and is 1-3/4" in height. 

The 5354 provides information about battery conditions and potential failures including thermal 
runaway. When a discharge is detected, the system estimates reserve time in hours/minutes. 
These reserve time estimates are determined by using the Bellcore algorithm, refined for use by 
Sparton Technology. 

An "I" (Information) report lists detailed information about the last discharge. The system also 
generates status, alarm history, and statistical reports. Statistics include three high hour1y voltage 
averages, and peak and minimum values for each analog point. The 5354 logs the last 300 
alarm events of alarm history within the unit. 

The system can be programmed locally through the front panel connector, or remotely via modem. 
Alarms can be sent to as many as 4 telephone numbers, and 10 schedules are easily defined 
by the user. User-designated alarms can be given a "NAG" status to call out alarms every 15 
minutes until the alarm condition is cleared. 

SPARTCN TEC:HNCLCGV, INC:. 
subsidiary of SJ:IARTCN C:CRPCRATJCN 

4901 Rockaway Blvd. NE • Rio Rancho, NM 87124 • (505) 892-5300 • FAX (505) 892-5515 
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J&lnput Conn. Minor Major Power RJ-11 

1' "~~~~~~ ~~~~~~:~=~r ~:~~~a 
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Temperature 

0 

50 .Pin 
Amphenol 
Connector 

0 

Probe-. 
Connections 

RJ-11 
Connector 

DB9F 

0 

----------SPECIFICATIONS----------
CAPACITY: 2 control outputs 

24 inputs, 3 plug-in boards of 8 
inputs each (see board options at 
right) 

POWER INPUT: -48VDC, ·24VDC,115VAC 
BAITERY BACKUP: 10 year battery backed up RAM 

and real time clock 
OPERATING Temperature: -40°F to +150°F 
ENVIRONMENT: (-40°C to +65°C) 

Humidity: 0 to 95% RH, non­
condensing 

SIZE: 7"x11"x1-3/4" 
COMMUNICATION: 300/2400 baud modem, Bell or 

CCITT, for remote 
communication. Standard RJ11 
connector. 
TL 1, NMA compatible 
Connector for local terminal. 
RS232 DB9 connector. 

Available plug-In boards: 
Battery Board - The 5354 monitors 

current and voltages through a 
special 8-input battery board. 
3 points are 0-GOVDC inputs. 1 point 
is a 75mV shunt input for measuring 
plant current. 3 4-20mA analog inputs 
can be used with Sparton's Model 751 
Remote Differential Temperature 
·Transducer. 

Binary Board - accepts up to 8 binary 
inputs of either wet or dry contacts. 

Analog Board- monitors up to 8 
4-20mA inputs. 

Temperature Board- consists of 3 
temperature sensors (2 battery and 1 
ambient) which provide 2 user­
defined differential temperature 
alarms. 

12V Monoblock Board - measures 
voltages on up to 8 individuai12V 
monoblocks. 

Typical Display Reserve Time 
Estimated Reserve Time Displayed in Hours:Minutes 

Sparton 5354 Power Monitoring System 
Monday 3/9/98 3:27AM Present temp 85.2 DEGF Max temp 94.7 DEGF 
PLANT VOLTAGE 54.41 VDC ·48V PLT LOAD 15.65 AMPS 
Plant capacity 1257 AMP-HRS Maximum hourly average 16.20 AMPS 
Plant Discharge detected at 1:02 AM 
Estimated reserve time: Present load Maximum Load 

8:05 7:40 

Specifications subject to change without notice. 

SPA~TCN TEC:HNCLCGY, INC:. 



ATTACHMENT G 

NEW MEXICO STATE ENGINEER OFFICE 

PERMIT RG-73531-T 



THOMAS C.TURNEY 
STATE ENGINEER 

July 13, 2000 

FILE: RG-73531 

Spartan Technology, Inc. 
4901 Rockaway Blvd., NE 
Rio Rancho, NM 87124 

Greetings: 

( 

STATE OF NEW MEXICO 
OFFICE OF THE STATE ENGINEER 

ALBUQUERQUE 

DISTRiCT 1 
121 TIJERAS, NE. STE. 2000 

ALBUQUERQUE. NM 87102-3400 
(505) 841-9480 

Enclosed is your copy of the above-numbered Permit to Diven the Underground Waters of the State of 
New Mexico for Pollution Plume Control and Recovery and to Offset Surface Water Depletions which 
has been approved subject to the conditions set forth on the reverse side thereof. 

No water shall be diverted from Well RG-73531-T except for pollution plume control and recovery 
purposes. This permit shall expire at the completion of the remedial operation or on May 31, 2030, 
whichever occurs first. Well RG-73531-T shall then be capped or plugged and a written report of the 
action shall be filed with this office of the State Engineer. 

Please read the Conditions of Approval carefully. 

Very truly yours, 

~~-/~ 
Andrew L. Lieuwen 
Water Resource Master 

ALL:sjr 
Enclosure as stated 
cc: Santa Fe SEO 

r 
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CONDITIONS OF APPROVAL 

1. This application is approved as follows: 

Permittee: Sparton Technology, Inc. 

Permit No. RG-73531-T 
Priority: NotApplicabie 

Source: Ground Water 

Point of Diversion: Well RG-7353 i-T located within 7 45 feet of a point where X=376, 788 
feet and Y=l,524,463 feet, NMCS Central Zone; also located within the SW1/4 ofSE1/4 of 
Section 7, Township 11 North, Range 3 East, NMPM, projected, in TownofAlamedaGrant; 
also located approximately 112 mile southwest of the Cottonwood Mall on Tract B-2, Adobe 
Wells Subdivision, Bernalillo County, New Mexico. 

Purpose of Use: Pollution plume control and recovery 

Place of Use: Sparton Technology, Inc. facility located in the Town of Alameda Grant at 
9621 Coors Blvd. NW, Albuquerque, New Mexico. 

Amount of Water: 
Diversion: 121 acre-feet per annum 
Cpnsumptive use: 15 acre-feet per aimum · 

2. The total diversion ofwater from well RG-73531-T shall not exceed 121 acre-feet per 
annum and consumptive use shall not exce~d 15 acre-feet per annum. 

3. Well RG-73531-T and the point of discharge into the infiltration gallery shall be 
equipped with a totalizing meter, or meters, of a type and at a location(s) approved by and 
installed in a manner acceptable to the State Engineer. 

4. Records of the total amount of water diverted from well RG-73531-T and the discharge 
into the infiltration gallery shall be submitted in writing to the State Engineer District 1 
Office on or before the 1Oth day of each month for the preceding calendar month. 

5. On or before October 1 of each year the permittee shall provide the State Engineer 
evidence of the amount of S .. n Juan/Chama contract water purchased from the Village of 
Los Lunas for the following ycJr in the consmp.ptive use amount shown under Condition 
number 2 to offset the depk:: Jato the Rio Grande stream system caused by the exercise 
of this permit, including tran,:;;Jortation losses. The diversion of water shall be subject to 
the agreement with the Vilb:..: of Los Lunas and to the amount of water purchased 
a.n.."lually. 
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CONDITIONS OF APPROVAL (continued) 

Page 2 

6. No water shall be diverted under this permit unless the permittee has submitted 
documentation satisfactory to the State Engineer demonstrating that the permittee has 
secured water rights equal to or exceeding the annual consumptive use. 

7. No water shall. be. diverted from well RG-73531-T except for pollution plume control and 
recovery purposes. This permit shall expire at the completion of the remedial·operation or 
on May 31,2030, whichever occurs first. Well RG-73531-T shall then be capped or 
plugged and a written repor: of the action shall be filed with this office of the State 
Engineer. 

8. The permittee shall utilize t1~c highest and best technology available to ensure 
conservation of water to the maximum extent practical. 

Witness my hand and seal this 13th day of July, A.D., 2000 

Thomas C. Tumey 
State Engineer 

By:~~~ 
Aiidrew L. Lieuwen, District 1 
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Exhibit A 

3. The well is to be located approximately Y: mile southwest of the Cottonwood Mall on Tract 
B-2, Adobe Wells Subdivision, Bernalillo County, New Mexico, which tract adjoins the Sparton 
Technology, Inc. facility located at 9621 Coors Blvd., NW, Albuquerque, NM. The well will be 
located within the SW1/4 of SEl/4 of Section 7, Township 11 North, Range 3 East, NMPM, 
projected, in Town of Alameda Grant. Alternatively, the well is to be located within a radius of.745 
feet of a point having New Mexico Coordinate System (Central Zone) coordinates X= 3 7 6, 78.8 feet 
east and Y = 1,524,463 feet north;. See also Exhibit A-1 attached hereto. 

5. The maximum quantity of water to be diverted and beneficially used is 75 GPM, or 121 AFY 
diversion .. No consumptive use will result if this application is granted, with the exception of¢e 
evaporation that will occur as part of the process of recharging the groundwater by use of rapid 
infiltration ponds, as describedin paragraph 7 .c), below. 

a) The consumptive use of the evaporation is calculated to be 4.70 AFY. See Exhibit 
A-2, attached hereto. In the event that the rapid infiltration process causes a greater 
annual consumptive use, the Applicant requests approval to consume up to 15 AFY. 

b) The applicant proposes to offset the effects of its consumptive use by transferring to 
the proposed well up to 15 AFY ofS_an Juan/Chama Water under contract with the 
Village ofLos Lunas, through the year 20 15, after which time the Applicant will seek 
extension of the contract. Because Applicant proposes to operate the ccmtainment 
well for remediation pwposes through 2030, Applicant requests the foliowing 
condition of approval: "No water shall. be diverted under this pennit unless the 
Applicant has submitted documentation ~atisfactory to the State Engineer 
demonstrating Applicant has secured water equal to its annual consumptive use, up 
to 15 AFY, to offset the effects of pumping and remediation under this permit." 

7. Additional statements or explanations: 

a) Need for pollution control and recoverv: Groundwater impacted by chlorinated 
solvents exists at or near Applicant's Coors Road facility, 9621 Coors Blvd., NW, 
Albuquerque, New Mexico. Applicant proposes to use the applied for containment 
well to prevent movement of material amounts of solvents off of the Coors Road 
facility property. 

b) UnderS!round water source: Rio Grande underground basin. 

c) Return to aquifer of cleaned water and place of discharge: Once the contaminated 
water is pumped, it \\'ill be treated through an air stripper at the Coors Road facility 
site, transported through a discharge pipeline located on the site, and then returned 
to the aquifer by discharge to rapid infiltration ponds also located on the Coors Road 

File No. -----
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facility site. See Exhibit A-1 for a diagram of the containment well's location, air 
stripper and discharge locations. The rapid infiltration ponds, where discharge will 
occur, will be located on the northeastern portion of the Sparton Coors Road facility 
site, on approrimately three acres, within the SEl/4, Section 7, Township 11 North, 
Range 3 East, projected, in Town of Alameda Grant. See Exhibit A-1. 

d) Estimated maximum period of time for completion of the pollution control. and 
recoverv operations: Pumping of the containment well and discharges are expected 
to last at least30 years. Applicant will periodically assess the continued need for the 
well. 

e) Method of Measurement: Totalizing meters acceptable to the State Engineer. 

f) Disposition of well after completion of pumping related to remediation proQram: 
Applicant intends to either plug this. well or to maintain it as a monitor well. 

g) Statement of non-impairment of existinQ rights: The proposed containment of 
groundwater will result in a minimal consumptive use of water which will be entirely 
offset by retiring surface water and, therefore, will not impair existing water rights. 

J 

c:\90396071\js03309S.002 
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CONSUMPTIVE USE CALCULATIONS 

EXHIBIT A-2 

TO 

SPARTON TECHNOLOGY, INC. 

APPLICATION FOR PERMIT 

TO DIVERT GROUNDWATER 

(75 gpm) 

FOR 

GROUNDWATER REMEDIATION 

PREPARED BY 

METRIC CORPORATION 

ALBUQUERQUE, NEW MEXICO 

NOVEMBER 1999 



~ .. 

Assumptions: 

Maximum Diversion: 

Discharge Location: 

Estimated Exposed 
Water Surface: 

75 gpm = 120.98 AFY 

Rapid Infiltration Ponds on north side of 
Spartan's Coors Road property. 

1.1 ac <
1
> 

Average Annual Evaporation= Rate 73.18 in/yr = 6~09 fflyr c2> · 

According to Linsley, 1958 

Lake Evaporation = 0. 70 
Pan Evaporation 

Lake Evaporation at Spartan= 

73.18 in X tit X 0.7=4.27 ft 
yr 12 in yr 

Consumptive Use: 1.1 ac x 4.27 ft/yr = 4. 70 AFY 

Recommendation: 

It is recommended that the application be made· for consumptive use of Q...Q.Q 

AFY to account for additional water surface during change over periods when 

the water is switched from one set of ponds to another. 

Maximum Evaporative Loss = 6 00 AFY C U. x 100% = 5% 
120.98 AFY Div. 

. (1) 

(2) 

Based on 2.2 acre pond area with one half of the area receiving water at any 
time. 
Based on Pan Evaporation from 1962- 1996 at Los Lunas, New Mexico 
Experiment Station. (see TABLE 1 ). 
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UfPORTANT-READ INSTRUCTIONS ON BACK DEFORE FILLING OUT TillS FORM 

APPLICATION FOR PERMIT 
'f8 l!llh\tiGS P9H!T 9F BIVERSI8H AUB PbA8B AHBt8R PHRP8SB 8P HSB FRSH 8~H~FA88 'P8 /) ""' 

eR8eti8\Jt¥i'iR :'dli TO DIVERT THE UNIJEitGROUND WATERS OF THE STATE OF NEW 
MEXICO :.-'FOR POLLUTION PLUME CONTROL AND RECOVERY AND TO OFFSET " , _,, .... 

. SURF ACE WATER DEPLETIONS '. . -. - . .. 'Q ""v ~ 
Dace Received February 7, 2000 File No. · · RG-73531 
1. Nallle of appllcaac Spa:ttQD IecbnOlggy. I 

Uailloa addceu 490f-RockaW?Y Blvd.· N-¥E~--------------------
Chy and St•uc Rio ~anc~o, NM 87124 

l. Source of water aupply shallow water aquifer, loc:accd Ia Rio Grande Basin 
(ancaiaa or aballow water aquller) (niJI\e of W!derJ~ouad bulo) 

3. The well Ia to he located la the_ SEE EXHIBIT. A 
Ranae -~.M.P.M,, or Tr'acc No,__pf Map No. of the Diauic:r, 
oA laAd owued by Applicant 

.(, Ducrlpdoo of well: aamc of driller.,-,;:-_R_o_d-:g""'e_r_s __ &_C_o_m.:..p_a_n..:;y ________________ _ 

Ouuide Diameccr ol cu&na 6 7/8 iocbu; Approlimacc dcprh rob~ drilled 150 leer; 

'· QuaAclry ol water to bo appropriated and bcoclic:iall)' uacd~e~bibi t A acre fcer, 
(cooawnpd·n uae, dlYeraloa) 

lor pollution control and recovery (See Exhibit A) purpcuu. 

6. Acruac co be iniaatecl or place of uu See Exhibit A acru. 

SUbdl vtalon SecUon TowoahJp Rance A ern Owner 

See Exhibit A 
7. Addlcional llAlCII\cau"or uplanadon•---------------------------

~ 
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RG-73531 'wnberof=iapcanic ________________________________ ------------------------------------

ACTION 9F STATE ENGINEER 
·: ~·-~: .:.:· 

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

~~------------------------~--------------------------------

(SEE AITAOfED CONDITIONS OF APPBQVAI.) 

.. .. . 

Proof of c:ompledoft of well ahall be filed oa or belore _____________________________ , 19 ___ _ 

Prool of appllc:atioa of wacer to benelic:ial uu ahall be filed oa or bduce ------------------ , 19 ----

Wimua my hand and aeal thia ___ ..,J_.3.t..,b...._ _______ day of ___ __.. . .~.~Tt..,tl~Y~--------• A.o.m 2000 

~te Engineer 

Br• 9> · ·~ 
Andrew L. Lieuwen, District I 

·~ 

~. ·: 
J . 
-:7. 
-· _, 

INSTRUCTIOS~ -.~ --..• 
Q 

Tbia form ahall be executed, preferably typewritten, in rriplict.ce an~/hall be accompanied by • filin& fee of ss.o~ 
Eac:h of uip!:cate copiea cust be properly si&ned &lld arrested. 

A separate .spplication fo1 permit must be filed for u.c:h well und. 

:·~) 
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ATTACHMENT H 

ALBUQUERQUE/BERNALILLO COUNTY 

AUTHORITY-TO-CONSTRUCT PERMIT NO. 1203 



Richard D. Mico 
Vice President/General Muna.ger 
Spanon Technology Inc. 
4901 Rockaway Blvd. 
Rio Rancho, New Mexico 87124 

Sub.fect: Autbority·to·Construct Permit #U03 

Dear Mr. Mico: 

May6.J999 

Certified Mail #Z 290 103 304 
Retllm Receipt Requested 

Enclosed please find Authority-to-Construct Permit #1203 for the Sparton Technology Inc. remediation 
facility located at 9621 Coors Road NW, Albuquerque. New Mexico. Please review this document carefully, 
as Spartan Technology me. is responsible for complying with all tenns and conditions of this Pennil 
Additionally, a copy of this Permit # 1203 must be provided to the Facility Managers and kept on site at all 

· times. . .. ·.c. 

Please note that pursuant to 20 NMAC 11.02 & 11.41 you will be biiJed a $500.00 Permit review fee and 
an annual $108.50 Permit fee. If you have any questions regarding this registration or require any additional 
information, please feel free to contact me at (.505) 768-1955, or contaCt the Air Quality Section at (505) 
768-1930. 

Sincerely, 

~~ Gear~~ Dingm~ronmental Specialist ll 
Air Quality Services 
Air Quality Djvision 
Environmental Health Department 

cc: Mr. G.uy Rich:udson, Metric Corp, via FAX 

./- ,_ ' 
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AIR QUALITY AUTHORITY-TO-CONSTRUCT PERMIT #1203 
Facility #NM/001100442 

Issued to: Richard D. Mico 
V"lCc President/General Manager 
Sparton Technology Inc. 
4901 Rockaway Blvd. 
Rio Rancho. New Mexico 87124 

Certified Mail #Z 290 103 304 
Remm Receipt Requested 

Pursuant to the New Mexico AJr Quality Control Act. Chapter 74. Aiticle 2 New Mexico Statutes Annotated 1978 (1996 
REPL); the Joint Air Quality Control Board Ordinance. 9-5-1 to 9-5-99 ROA !994; the Bernalillo County Joint Alr Quality 
Control Board Ordinance, Bemall11o County Ordinance 94-5; the Albuquerque/Bernalillo County Air Quality Control 
Board (A!BCAQCB) Regulation TJtle 20, New Mexico AdminiSlrative Code {20 NMAC), Chapter 11, Part 40 (20 NMAC 
11.40). Air Contaminant Source Registration; and A/BCAQCB Regulation Tille 20, NMAC, Chapter 11, Part 41 (20 
NMAC 11.41), Authority-TO-Construct; the Sparton Technolot=)' Ioc: (Company) is hereby issued this AtiTHORITY­
TO- CONSTRUCI' PERMIT and authorized to opera~e the foJJowing equipment at: 

Location Process Description SIC NAICS 

962.1 Coors Road NW Soil Vapor extraction system with up to 500 cfm capacity NA NA 

Albuquerque, New Mexico Air Stripper with up to 75 epm capacity NA NA 

This AtJTfJORITY-TO-CONSTRUCT PennitNo.l203 has been isSued baSed on the review of the npplication received 
by the Albuquerque Environmental Health Department (Depart:ment), Air Quality Division (Division) on March 29, 1999, 
which was deemed complete on April 7, 1999, and on the National Ambient Air Quality, New Mexico Ambient Air 
Quality Standards, and Air Quality Control Regulations for Albuq~erque/Bcmallllo County, as nmended. ·As these 
standards and regulations arc updated or amended, the applicable changes will be incorporated into Permit #1203 and will 
apply to the Facility. 

Issued on the~~ day of ~·..¥1 

& Isreal Tavarez, Supervisor 
Air Quality Senrices Section 

Air Quality Dlvislon 
Environmental Health Department 

City of Albuquerque 

.19...1.i_ 
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I. CONDmONS-conditions have been imposed in this permit to assure continued compliance: 20 NMAC tl.4l.D.7.3, states 
thai any tenn or condition imposed by the Division on a pennit or permit modification is enforceable to the sa.me extent as a 
regulatiOJJ of the Board. Pursumt to 20 NMAC 11.41. the facility is subject to the following conditions: 

1. Construction and Operation- Compliance will be based on Division inspections of the facility. compliance with the NSPS 
Subpart A- General Provjsjons. reviews of project records, submission of appropriate permit applications for modification • 
and timely notification to the Depamnent regarding equipment substitutions and relocations. 

a) This pen:nit authorizes the installation and operation of the following equipment: 

Unir Model Serial DateofMfg. Rated Process Rate Unit Subject 
Number ManufACturer Number Nwnbet Equipment (tpy, hp, gallht, etc.) ToNSPS 

1 Roots Dresser Positive 3STJRAI NA New 200 cfm No 
Displacement Blower 

2 Roots Dresser Positive · 3SURAI NA New· 200cfm No 
Displa.cement Blower 

3 Roots Dresser Positive 24URAI. NA New lOOcfm No 
Displacement Blower 

4 EPO Air Stripper STAT 180 NA New 75gpm No . 

All equip1m:11t shall be maintained as per manufacturer specifications to ensure the emissions remain at or below the pennitted 
levels. 

b) This facility shnll be constructed and opcrau:d in accordance with information provided on the pemlit application dated March 
25, 1999 and received March 29, 1999 and in accordance with the legal authority specified above and the conditions of this 
pennit. 

c) No National Emissions Standards for Hazll.Idow Air Pollutants (NESHAP) apply to tllis facility. However. during any 
asbestos demolition or renovation work. the Division must be notified and proper pennits shall be obtained and CFlt Title 
40. Part 61 Subpart M would apply. 

d) Substitution of equipment is authorized provided the equipment has the same 01" lower process capacity as the piece of 
equipment being substituted. The Depurtment. shall be notified in writing within fifteen (15) days of equipment substitutions. 
Equipment that is substimted shall comply with the requirements in Condition 2. 

e) Changes in plans. specifications. and other representations proposed in the application documents shall not be Imtde if they 
will increase the potential to emit or cause a chanie in the method of control of emissions or in the character of emissions. 
Any such proposed changes shall be submitted as u. modification to this pennit. No modification shall begin prior to issuance 
ofapemtit. 

-2-
YC11i011: I I41D¢tl%1.wpd UpdAI.:d: March 23, 1900 



2. Unit Emission Llmlb-Co.ndilion 2 Unit Emission Lintits bas beeo placed in the pennit in acc01:daoce with 20 NMAC 1 J .4l.ll. 7 .2, to allow the Divisiou to deleunioe 
compliance wilh the Ienos and conditions of the permit. These were lbe emission rates staled in the pennil applicalion and are the basis of lbe Division's review. 
Compliance wm be based oo Division inspections of lhe facility. 

Criteria Atr Polllltantl 

Unit voc . voc Perl:ent Reami Keeplac Moalturlng Reporting Ounpliaac:e 
N_.er lbJhr tpy Opacity Reqolre111ents Requirements Requirements Testing 

l 0.224 0.98 NA Opcraling Hrs. NA NA NA 

l 0.224 0.98 NA Opera ring Hrs. NA NA NA 

3 0.112 0.49 NA Operating Hrs. NA NA NA 

4 0.22 0.99 NA Operating Hrs. NA NA . NA 

Todc aod Hazardous Air' Polhdants 

lhHt Trlc:bloroethylene 1,1,1· Trk:bJoroethane l,l·Diddoroeth}'Jeoe l,l,l,l-Tetrachloroethane X7koea 
Ntnaber 

1 200 50 IS JO 25 
' 

.·2 200 50 l5 JO 25 

3 200 50:. l5 10 2S 

4 71 8 8 ·- --- ----- ----

~-~ 
~·1. ,· • 

-3· 
Vcc.sloo: 1141pcna.wpd Upcbtecl: Man:b 21. 1999 



3. Record Jseeplpg-condition 3 has been placed in the permit in accordance with 20 NMAC ll.41.ll.7.2.H. to allow the Division 
to determine compliance with the terms and conditions of the permit. Compliance will be based on Division inspection of ~ords 
and logs. · 
Daily records of the hours and days of operation, tbe daily production rates. and any control measures taken shall be maintained. 
This information shall be retained at the plant site for tbe most na:nt two year period and shall be made available to Division 

personnel upon request. 

4. Monltorin1-condition 4 has been placed in the permit in accorclancc with 20 NMAC 11.41.n.7.2.D. F and G, to allow the 
Division to determine compliance with the terms and conditions of lhe pennit. Compliance will be based on Division inspection 
of equipment nnd logs. · 

~- Reporting-- Condition. 5 has been placed in the permit in accordance with 20 NMAC 11.41.9 and 20 NMAC 11.90.U. to allow · 
the Division to determine compliance with the terms and cond.itions of the penn it. Compliance will be based on timely submittal·· 
of the reports (Initial, quarterly, annually) 

The permittee shall notify the Division iD writing of: 
a) the actual date of initial startup of the source within fifteen ( 15) days after the startUp date; 

b) any change in control or ownership within fifteen {15) days of the chanic in control or ownership; the permit and 
conditions apply in the event of any change in control or ownership of the facili1;y. No pennit modification is required 
in such case; however. in the evcmt of any sucb change in control or ownership, the permittee shall notify the succeeding 
owner of the permit and the conditions. 

c) an updated emissions inventory for the source together with descriptions of my reconfiguration of process technology 
and air pollution equipment March IS every year. If no chan1e has occurred, a letter indicating that no change has · 
occumd shall be sufficlenL 

d) any breakdown of equipment or air pollution control devices or apparams so as to cause emissions of air contammants 
in excess of limits set by pcnnit conditions. Any breakdown or abnotmal operating conditions shall be reported within 
two hours of occurrence to (505) 224-69n and via facsimile to (505) 768-1977. 

The :reports and notifications shall contain the required infonnation and shall be made in accor:dance with CFR Title 40, Part 60, 
Subpart A - General Provjsjons and 20 NMAC 11.41.9. · 

6. Modifications- Condition 6 has been placed in the pennil in accordance with 20 NMAC 20 NMAC 11.41J.7.8 .• to enable the 
Division to review proposed chmges to the facility which may constitute a pennjt modification prior to such changes. Compliance 
will be based on Division inspections and the submiaal of a new pctmit application for any modification. 

Any fntu.--e physical changes or changes in the method of operation which rcsu.lts in an increase in the pre-<:ontrolled emission rate 
may constitute a modification as defined by 20 NMAC U.4U.7.8. No modification shall begin prior to issuance of a permit. 
Modifications or revisions to this permit shall be processed in accordance with 20 NMAC 11.41. 

7. Compliance A5surance/Eoforcement- All nir pollution emitting facilities within Bernalillo County are subject to all applicable 
Albuquerque/Bernalillo County Air Quality Control Regulations, whether listed in this registration/permit or not. 

a) The issuance of a permit or registration does not relieve the Facility from responsibility of complying with the provisions of 
the Air Quality Control Act, md the laws and regulations iD force pursuant to the Act. (20 NMAC 11. 41.l!.6) 

b) AJJy conditions imposed upon the Facility as the result of an Authority-To-Construct Permit or any other permit issued by the 
Division shall be enforceable to lhe same extent as a replation of the l3oomi. (20 NMAC 11.4l.ll.7.3) 

c) Whenever two or more pans of the Air Quality Control Act, or the laws and regulations in force pursuant to the Act. limit, 
control or regulate the emissions of a particulnr air contaminant. the more restrictive or saingent shall govern. (20 NMAC 
l1.0l.U.3.1) 

Version: ll4[penn,wpcl Updaled: Mudl23, 1999 



.; .... r r· 
d) The Division is authorized to issue a ci,mpllance order requiring compliance and assessing 'a. civil penalty not to exceed Fifteen 

Thousand and no/100 Dollars ($15,000) per day or noncompliance for each violation. commence a civil action in district coutt 
for appropria!e relief, including a temporary and permanent injunction. (74-2-12 NMSA) 

e) Scheduled and Unscheduled Inspection (74-2-13 NMSA)- The Division will conduct scheduled ;md unscheduled inspections 
to insure compliance with the Air Quality Control Act, and the laws and regulations in force pursuant to the Act, and this 
Permit, and. upon presentation of credentials: 

i. Shall have a right of entry to, upon, or throuJh any premises on which an emission source is located or on which any 
records required to be maintained by regulations of the Board or by any permit condition are localed; 

ii. May at llilY r=sonable time have access to and copy any n:cords required to be established and maintained by Regulations 
af the Board, or any permit condition; 

iii. May inspect any monitoring equipmeoL and method required by Regulations of the Board or by any pennit condition, and; 

iv. Sample any emissions that are required to be sampled pursuant to Resulation of the Board. or any permit condition. 

t. AJJ.y crodl"bJe evidence may be used to establish whether the Facility hu violated or is in violation of any regulation of the 
Board, or any other provision of law. Crech"ble evidence and testing shall include, but is not limited to (20 NMAC 
11.41.11.15-1·2): 

i. A monitoring m=thod approved for the sow:cc pursuant to 20 NMAC 11.42 Operating Pennits and incorporated into 
an operating pennit; 

ii. Compliance methods specified in the Regulations. conditions in a permit issued to the Facility, or other provision of law; 

iii. Federally enforceable monitoring or testing methods, including methods in 40 CFR. pans 51, 60, 61, and 75; and, 

iv. Other testing. monitoring or infomw:ion-gathcring methodS that produce infcnmation compazable ro that produced by any 
CFR method and approved by the Divlslon ancl EPA. 

8. Postlpg of the Pmnit- Compliance will be based on Division inspections of the facility which show that a copy of the permit 
has beea posted iD a visible location. · 

A copy of this pennit shall be posted in a visible location at the plant site at -all times. The permit shall be made avnilnble to 
Division personnel for inspection upon request. · -

9. Ammal Fees- Condition 10 has been placed in tbe permit in accordance with 20 NMAC 11.02.ll.2.1, 2.4, to allow the Division 
to determine compliance with the terms and conditlons af the permiL Compliance will be based on the receipt of the annual 
emissions fee due on July 1 each year to the Division. · · 

Every owner or operator of a. source wbicb is required to obtain a source registration, an Authority-to-Construct, an operating 
pemUt, ar a preconstructlon pennit shall pay nnnuaJ emissions fees pursuant to Part 40, 41, 42, 60, 61, or 62. AJJ. annual emissions 
inventory may be submitted for review by the Division for the putpose of annuaJ fee adjustments (20 NMAC 11.02.It2.4.F). 

ReeulatiOIJ Description Compliance Requirements 

AnnuAJ fee due 
on July 1 e:leh 

Non-Methane Hydrocarbons (VOC) I 3.5 tpy x $31.00 • $ 10850 

Annual Emissions Fees yenrbascdun 
:ZO NMAC 11.02 for Major nnd Non- S3l.OO per ton TOTAL s 108.50 

Major Sources for each crit.cri:r. 
pollutanL 

-S-



.. · ......... . 
n. ADDmONAL REQUIREMENTS · .. ,. c . .. •... ·~ -.' 

1. Permit CancePation- The Division may cancel any pennit if tbe construction or modification is DOt commenced witbin one 
(1) year from the date of issuance or if. during the construction or modification, work is suspended for a total of ooe (1} year. 
(20 NMAC 11.41, Section II.&) 

Application for pennit mociifiCDtions, reloclllion notices and items listed under ADDinONAL REOUIREMENIS shall 
be submitted to: 

Albuquerque Environmental Health Department 
Air Quality Services Section 
Air Quality Division, Permitting 
11850 Sun&et Gardens SW 
Albuquerque, New Mexico 87121 

2. Dfdsion Address- Test protocols. compliance tests and aU reports shall be submitted to: 

Albuquerque Environmental Health Department 
Air Quality Senices Section 
Air Quality Division, Enforcement 
11850 Sunset Gardens SW 
Albuquerque, New Mexico 87121 

·6-
Vmion: 114lperm.wpd Upcl:ucd: ~reb 23, 1999 



ATTACHMENT I 

NEW MEXICO ENVIRONMENT DEPARTMENT 

DISCHARGE PLAN APPLICATION AND 

APPROVAL DP-1184 

SPARTON TECHNOLOGY, INC. 



GARY E. JOHNSON 
GOVERNOR 

_utate ofNew Mexico 
ENVIRONMENT DEPARTMENT 

Ground Water Quality Bureau 
Harold Runnels Building 

1190 St. Francis Drive, P.O. Box 26110 
Santa Fe, New Mexico 87502 

(505) 827-2918 phone 
(505) 827-2965 fax 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

May26, 2000 

Richard D. Mico 
Sparton Technology Inc. 
4901 Rockaway Blvd., SE 
Albuquerque, NM 87124-4469 

RE: Discharge Plan Modification, DP-1184, Sparton Technology Inc. 

Dear Mr. Mico: 

PETER MAGGIORE 
SECRETARY 

PAULRITZMA 
DEPUTY SECRETARY 

Pursuant to Water Quality Control Commission (WQCC) Regulation 3109, the application for 
modification of discharge plan DP-1184, for the discharge of up to 108,000 gallons per day (gpd) 
of treated ground water is hereby approved, subject to the conditions and requirements listed below. 
The application for modification was submitted by Gary Richardson of Metric Corp. on behalf of 
Sparton Technnology Inc. (Sparton). The total discharge for the facility after modification is 
972,000 gpd, which includes 864,000 gpd from the previously approved off-site treatment system 
and 108,000 gpd from the new on-site treatment system. The facility is located in northwest 
Albuquerque in projected Section 7, T11N, R3E, Bernalillo County. In approving this discharge 
plan, the New Mexico Environment Department (NMED) has determined that the requirements of 
WQCC Regulation 3109. C have been met. 

The original discharge plan approved in a letter dated June 26, 1998 for the off-site Sparton 
treatment and disposal system is described in part as follows: 

Up to 864,000 gpd of contaminated ground water will be pumped from an off-site extraction 
well (CW -1) to an air stripper to remove chlorinated solvents. Treated ground water will be 
piped to an infiltration gallery located beneath the Calabacillas Arroyo channel for 
infiltration. Ground water below the infiltration gallery is at a depth of approximately 119 
feet and has a total dissolved solids concentration of approximately 400 to 500 milligrams 
per liter. 
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The modification to the Spartan treatment and disposal system is briefly described as follows: 

Up to 108,000 gpd of contaminated ground water will be pumped from an on-site extraction 
well (CW-2) to an air stripper to remove chlorinated solvents. Treated ground water from 
the on-site treatment system will be discharged to a series of six rapid infiltration ponds 
adjacent to the Spartan Technology Coors Road facility. In addition, a chromium treatment 
system will be added to the off-site treatment system. Ground water below the rapid 
infiltration ponds is at a depth of approximately. 69 feet and has. a total dissolved solids.· 
concentration of approximately 400 to 750 milligrams per liter. 

The approved. discharge' plan .modification.consists of the materials. submitted by Spartan. dated·,· , 
December 7, 1999 and April28, 2000. In addition, the discharge planincludes infonnation and 
materials submitted as part ofthe originaldischarge plan approved on June26, 1998. The discharge 
shall be managed in accordance with the approved plan of June 26, 1998 and this pla...J. is subject to 
the conditions and requirements of this letter as listed below. 

However, approval ofthis discharge plan modification does not relieve Spartan ofits responsibility 
to comply with any conditions or requirements of the June 26, 1998 discharge plan, DP-1184, 
attached to this letter, the New Mexico Water Quality Act, WQCC Regulations, any other applicable 
federal, state and/or local laws and regulations, such as zoning requirements and nuisance 
ordinances. 

CONDITIONS FOR APPROVAL 

This discharge plan modification incorporates the terms which are Conditions and Specific 
Requirements in the discharge plan approval letter dated June 26, 1998 attached to this letter, and 

.., the additional Conditions listed below: 

In addition to the monitoring outlined in Specific Requirement # 3 below, Sparton shall 
implement the following monitoring plan for the on-site system: 

1) Spartan shall record the volume of effluent discharged to the rapid infiltration ponds 
and the volume of Aqua Mag added on a monthly basis and· submit reports which 
include these volumes to NMED on a quarterly basis. Quarterly monitoring ~hall be 
submitted to NMED on or before January 31, April30, July 31, and October 31 of 
each year. 

The reason for this condition is to comply with WQCC Regulation 3107. 

In addition to the contingency plan outlined in Specific Requirements # 4 and # 5 below, 
Sparton shall implement the following contingency .Plan: 

2) In the event of a spill or discharge of contaminated water atthe CW-2 well head, 
piping, or rapid infiltration ponds, Spartan shall comply with WQCC Regulation 
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1203. This includes taking the necessary corrective actions to contain or mitigate the 
damage caused by any spill or discharge as soon as possible, notification ofNMED 
within 24 hours, and submittal of a corrective action plan for NMED approval within 
15 days. 

The reason for this condition is to comply with WQCC Regulation 1203. 

3) IfNMED determines that the chromium levels in'effluentfrom CW-2 are a threat to 
groundwater· quality, continued operation of CW -2 while chromium· treatment is 
installed as required in Specific Requirement # 4 below, shall be at the discretion of 
NMED. 

The reason for this condition is to comply with WQCC Regulation 3109. 

In addition to the closure plan outlined in Specific Requirement # 6 below, Sparton shall 
implement the following closure plan: 

4) Upon completion of post closure monitoring as determined by the Consent Decree, 
Spartan shall plug and abandon all monitor wells associated with the rapid 
infiltration ponds in accordance with NMED Monitor Well Construction and 
Abandonment Guidelines (copy enclosed) and any applicable laws. Notice to NMED 
shall be provided within a reasonable time prior to plugging and abandoning monitor 
wells. 

The reason for this condition is to comply with WQCC Regulation 3107 and the 
Consent Decree. 

SPECIFIC REQUIREMENTS 

This discharge plan modification incorporates the terms which are Conditions and Specific 
Requirements in the discharge plan approval letter dated June 26, 1998 attached to this letter, and 
the additional Specific Requirements listed below: 

Sparton will implement the following operational plan: 

1) On-site (source) containment system: 

a) Spartan will pump up to 108,000 gpd of contaminated ground water from CW -2 to 
an air stripper to remove chlorinated solvents. Contaminated ground water will be 
treated to below WQCC standards and discharged to a series of six rapid infiltration 
ponds located adjacent to the Spartan Technology Coors Road facility. 

b) Spartan will add up to 4 ppm of Aqua Mag at the CW-2 well head to inhibit 
precipitation of calcium carbonate and other scaling compounds in the air stripper 
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c) Sparton will operate the rapid infiltration ponds as outlined in Attachments E and 
F of its discharge plan modification application dated December 7, 1999. This 
includes rotation of the ponds receiving water to allow frequent wet/dry cycles to 
control mosquito and algae growth, and to inhibit development of a clogging layer. 

d) In the. event a chromium treatment systemis. added to .the. source containment system 
as provided for in Specific Requirement# 4 below, Sparton will operate it such that 
monthly · average chromium concentrations in effluent discharged to the rapid 
infiltration ponds remains· at or below0.044 mg/1. 

2) Off-site containment svstem: 

a) Sparton will provide chromium treatment for a minimum of 50 gpm until the 
monthly chromium concentration in monitoring wells MW-74, 75, and 76 is at or 
below 0.044 mgll for two consecutive months 

b) After monthly chromium concentrations in MW-74, 75, and 76 have been reduced 
to at or below 0.044 mg/1 for two consecutive months, Sparton may reduce the 
volume of flow that is subject to chromium treatment to a level below 50 gpm while 
insuring that the chromium concentration in any effluent discharged at any time to 
the infiltration gallery remains at or below 0.044· mg/1. 

c) Sparton will not reduce the volume of flow subject to chromium treatment by more 
than 12.5 gpm in any 30 day period. -

Sparton will implement the following monitoring plan: 

3) Monitoring requirements in addition to those previously required the June 26, 1998 approval: 

Sampling Location Parameters Frequency 

trichloroethylene (TCE) Daily the first week of 
1,1, 1-trichloroethane (TCA) operation, CW-2; 

CW -2 Effluent 1,1-dichloroethylene (DCE) Weekly the first month; 
methylene chloride Monthly after first month 
chromium, iron, manganese 

Rapid Infiltration Ponds Water Levels Twice per week 

trichloroethylene (TCE) MW-77 and MW-78 twice 
1,1,1-trichloroethane (TCA) prior to discharge to rapid 

MW-17,MW-77,MW-78 1, 1-dichloroethylene (DCE) infiltration ponds; Quarterly 
methylene chloride first two years of operation, 
chromium, iron, manganese semi-annualy thereafter 
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Sampling Location 

MVV-17,11VV-77,11VV-78 

CVV -1 Effluent 

MVV-74,11VV-75,MVV-76 

Parameters 

VV ater Levels 

Chromium 

Chromium 

Spartan will implement the following contingency plan: 

4) On-site (source) containment system: 

c 
Frequency 

Prior to each sampling event 

VVeekly, first two months 
Monthly thereafter 

Monthly until chromium 
concentration below 0.044 
for two consecutive months, 
quarterly thereafter 

a) Sparton will install an automatic shutdo"Wn switch which will tum offCVV-2 in the 
event the air stripper fails. 

b) The rapid infiltration ponds will be equipped with overflows such that if the water 
depth exceeds one foot in any pond, it will overflow into the next pond in series. The 
easternmost (final) pond will be equipped with a high level switch which will tum 
offCVV-2 if the water level in the pond exceeds one foot depth. 

c) Sparton will contain the first 8,000 gallons of water pumped from CVV-2 in a 
portable tank. Water from the tank will be sampled and analyzed prior to discharge 
to the rapid infiltration ponds for total chromium. If total chromium concentration 
is greater than the VVQCC ground water standard of 0.05 mg/1, no water will be 
discharged to the rapid infiltration ponds until a chromium treatment system is in 
place. Iftotal chromium concentration is less than 0.050 mg/1, naturally or as a result 
of treatment, the on-site source containment system will be placed into operation. 

d) After operation commences, if the initial monthly average chromium concentration, 
based on four weekly samples as required in Specific Requirement# 3 above exceeds 
0.05 mg/1, Sparton will install a chromium treatment process within 90 days of 
receipt of the analyses which confirm such exceedence. 

e) After the initial month of operation, if a monthly sample indicates chromium 
concentrations in excess ofO.OS mg/1, Sparton will resume weekly sampling for four 
consecutive weeks following receipt of the analytical results which indicate 
chromium concentrations in excess of0.05 mg/1. If the monthly average chromium 
concentration exceeds 0.05 mg/1, Sparton will install a chromium treatment process 
within 90 days of receipt of the analyses which confirm exceedence. 
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5) Off-site containment svstem: 
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a) In the event that the monthly average chromium concentration in the effluent from 
CW-1 exceeds 0.044 mg/1 during the initial chromium treatment phase (Specific 
Requirement# 2.a) Spartan will provide additional chromium treatment such that the 
chromium concentration remains at or below 0.044 mg/1. 

Spartan will implement the following closure plan:. 

6) On-site containment svstem: 
a) Upon closure of the on-site containment system, Spartan will disassemble the air 

stripper and dispose of the components properly. · 

b) Upon closure of the on-site containment system, Spartan will regrade the rapid 
infiltration ponds to provide positive drainage. 

c) Upon closure of the on-site containment system, Spartan will sample and analyze 
MW -17, MW -77, and MW -78 for the constituents defined in Specific Requirement 
#3 above until eight consecutive quarterly analyses indicate WQCC standards are not 
being exceeded and provisions of the Consent Decree are met. 

GENERAL DISCHARGE PLAN REQillREMENTS 

In addition to any other requirements provided by law, approval ofthis discharge plan modification, 
DP-1184, is subject to the General Requirements as specified iil the discharge plan approval letter 
dated June 26, 1998 attached to this modification. Refer to the attached approval for specific 

, information on the following General Requirements: 

Monitoring and Reporting 
Record Keeping 
Inspection and Entry 
Duty to Provide Information 
Spills, Leaks and Other Unauthorized Discharges 
Retention of Records 
Enforcement 
Modification and/or Amendments 

OTHER REQUIREMENTS 

P1ease be advised that the modification of this plan does not relieve Spartan ofliability should your 
operation result in actual pollution of surface or ground w~ter which may be actionable under other 
laws and/or regulations. 

RIGHT TO APPEAL 

If Sparton is dissatisfied with this action taken by NMED, Spartan may file a petition for hearing 
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before the WQCC. This petition shall be in writing to the Water Quality Control Commission within 
thirty (30) days of the receipt ofthi_s letter. Unless a timely request for hearing is made, the decision 
of the NMED shall be final. 

TRANSFER OF DISCHARGE PLAN 

Pursuant to WQCC Regulation 3111, prior to any transfer of ownership, the discharger shall provide 
the transferee a copy- of the discharge plan, including a copy of this; approval letter and shall· 
document such to the NMED. 

PERIOD OF APPROVAL 

Pursuant to WQCC Reg. 31 09.G.4., this modification approval expires on June 26, 2003; the same 
day as the expiration ofthe discharge plan approved June 26, 1998. You must submit an application 
for renewal for the discharge plan atleast120 days before the expirationdate andin accordance with·· · 
the WQCC Regulations. 

Sincerely, 

'7ft~-~ .ft.- . #t, (.u.vd}­

Marcy Leavitt, Chief \._/ 
Ground Water Quality Bureau 

ML:KV 

Enclosures: Discharge Plan Renewal Letter, DP-1184, June 26, 1998 
Discharge Plan Summary 
NMED Monitor Well Construction and Abandonment Guidelines 

xc: L. William Bartels, Dist. Manager, NMED Dist. 1 
Baird Swanson, NMED Albuquerque Field Office 
Ana Marie Ortiz, Assistant General Counsel, NMED Office of General Counsel 
~aryRichar.dson, P. E., Metric Corporation; 8429--Washington Place-NE.,Albuqueyql:le,~. 
Mark Schmidt, City of Albuquerque, Public Works Department, P. 0. Box 1293, Abq, NM 

Michael A. Hebert ( 6EN-HX), Compliance Assurance and Enforcement Division, U. S. EPA 
Region 6, 1445 Ross Avenue, Dallas, Texas 75202-2733 

Carl Will, NMED HRMJ3 
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1.0 INTRODUCTION 

This section of the site health and safety plan defines general applicability and general 

responsibilities with respect to compliance with health and safety programs. 

1.1 Scope and Applicability of the Site Health and Safety Plan 

The purpose of this site health and safety plan is to define the requirements and 

designate protocols to be followed at the site during operation and maintenance of the 

source containment system, including air stripper influent and effluent sampling and the 

rapid infiltration pond well sampling. Applicability extends to all contractors, 

subcontractors, and visitors. 

All personnel performing operation and maintenance on site, contractors and 

subcontractors included, shall be informed of the site emergency response procedures 

and any potential fire, explosion, health, or safety hazards of the operation. This health 

and safety plan summarizes those hazards in TABLE 3.1, and defines protective 

measures planned for the site. 

This plan must be reviewed and an agreement to comply with the requirements must be 

signed by all personnel prior to collecting waste samples or disassembling any 

equipment for maintenance. 

During development of this plan consideration was given to current safety standards as 

defined by EPAIOSHAINIOSH, health effects and standards for known contaminants, 

and procedures designed to account for the potential for exposure to unknown 

substances. Specifically, the following reference sources have been consulted: 

OSHA 29 CFR 1910.120 and EPA 40 CFR 311 

NIOSH Pocket Guide to Chemical Hazards 
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(ACGIH) Threshold Limit Values -1992 

OSHA 29 CFR 1910.1001 and 1926.58 

PSJA 29 CFR 191 0.1200 

AIHA Respiratory Protection -A Manual and Guideline 2nd Ed. 

NIOSH/OSHA/USCG/EPA Occupational Safety and Health Manual for 

Hazardous Waste Site Activities 

EPA Standard Operating Safety Guides- Office of Emergency and 

Remedial Response 

State of New Mexico - Hazardous Materials Emergency Response 

Plan Procedures Manual 

1.2 Visitors 

All visitors entering the site during performance of maintenance activities (repairing the 

well or the submersible pump, or cleaning the air stripper) will be required to read and 

verify compliance with the provisions of this health and safety plan. In addition, visitors 

will be expected to comply with any applicable OSHA requirements. Visitors will also be 

expected to provide their own protective equipment (if applicable). 

In the event that a visitor does not adhere to the provisions of the health and safety 

plan, he/she will be requested to leave the work area. All non-conformance incidents 

will be recorded in the site log. 

Site security and safety measures for trespassing consist of a 5' high chain link fence 

posted with signs stating "NO TRESPASSING VIOLATORS WILL BE PROSECUTED". 

Access gates through the fence are secured with a chain and pad lock. The building's 

garage door is secured by a bolt which can only be opened from inside the building. 

The main access door is secured by a dead bolt. Automatic night time exterior lighting 

is provided. 
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2.0 KEY PERSONNEL /IDENTIFICATION OF HEALTH AND SAFETY 

PERSONNEL 

2.1 Key Personnel 

The following personnel and organizations are critical to the planned activities at the 

Site. The organizational structure will be reviewed and updated periodically by the Site 

Supervisor (SS). See TABLE 10.2 

SPARTON TECHNOLOGY, INC. 

Vice President and General Manager 

Environmental/Safety Engineer 

METRIC Corporation 

Principal - Project Engineer 

Engineer 

Principal - Project Manager 

2.2 Site Specific Health and Safety Personnel 

The Site Health and Safety Officer (HSO) has total responsibility for ensuring that the 

provisions of this health and safety plan are adequate and implemented in the field. 

Changing field conditions may require decisions to be made concerning adequate 

protection programs. Therefore, it is vital that personnel assigned as HSO be 

experienced and meet the additional training requirements specified by OSHA in 29 

CFR 1910.120. The HSO is also responsible for conducting site inspections on a 

regular basis in order to ensure the effectiveness of this plan. See TABLE 10.2 

The HSO at the site is METRIC Corporation. Principal- Project Engineer 

3 Revised February 13, 2003 



Designated alternates include: 

Spartan. Environmental/Safety Engineer 

METRIC. Engineer 

2.3 Organizational Responsibility 

Site Supervisor: The site supervisor is responsible for overall site management and 

coordination of work performed under this health and safety plan. 

SPARTON, either in the capacity as On-Scene Coordinator (OSC), or Site Inspection 

Officer (SIO), is responsible for overall project administration and contractor oversight. 

As a part of that oversight function, SPARTON, through the HSO, will ensure that 

project plans meet OSHA requirements at a minimum, and that the health and safety of 

all site personnel is a primary concern. 

The Site Supervisor is _.....:S~p~a:!..!.rt..!:::o"-!..n!.J.. . ...=E::.!...n!....!.v.!..!..iro~n~m~eunt~a!.ll.I/~S~a..w.fe~tyJ-.!=E>!..!n~g.!..!..in~e~ee!...r _ 
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3.0 TASK/OPERATION SAFETY AND HEALTH RISK ANALYSIS 

3.1 Historical Overview of Site 

The Spartan Coors Road Plant is sited on an approximate twelve-acre parcel of land 

located on the northwest side of Albuquerque, on State Highway 448, known locally as 

Coors Road, approximately 0.75 miles north of the intersection of Coors Road and 

Paseo del Norte (FIGURE 1, APPENDIX A). 

The Spartan facility began operation in 1961. Through 1994, electronic components, 

including printed circuit boards, were manufactured at the site. From 1995 through 

1999, Spartan continued to operate the machine shop at the facility in support of 

manufacturing conducted at the company's Rio Rancho plant and other locations. 

Manufacturing process wastes were accumulated on-site originally in a concrete basin 

and later in lined containment ponds. Since 2000, an automobile dealer has occupied 

the site. 

From 1983 until 1999, investigation of the nature and extent of the contamination has 

been on-going. Based on groundwater analysis, the primary constituents of concern 

appear to include trichloroethylene (TCE) and 1,1, 1-trichloroethane (TCA), with lesser 

amounts of methylene chloride (MeCL), acetone, and 1, 1-dichloroethylene (DCE). 

Various metals have also been detected in both soil and groundwater samples. 

Historically, chromium has the highest frequency of occurrence at elevated 

concentrations. 

The source containment system (Site) (operation and maintenance covered by this 

plan) is located in the water treatment building located at 9621 Coors Road NW 

Albuquerque, NM. 

3.2 Task by Task Risk Analysis 

The evaluation of hazards is based upon the knowledge of site background presented 
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in Section 3.1, and anticipated risks posed by the specific operation. 

The following subsections describe each location/operation in terms of the specific 

hazards associated with it. In addition, the protective measures to be implemented 

during completion of those operations are also identified. 

The work site consists of the water treatment building location at 9621 Coors Rd. NW 

(FIGURE 2, APPENDIX A) and the rapid infiltration ponds and well located at the site. 

The project consists of operating, monitoring and maintaining the Source Containment 

System. 

TABLE 3.1 provides a summary of chemical hazards and safety measures planned for 

each task at the Site. 

Source 

1. Sampling untreated water 

TABLE 3.1 

TASK ANALYSIS 

CHEMICAL HAZARDS OF CONCERN 

Routes 
of Exposure 

Dermal 

Contaminant 

TCE 
TCA 
Cr 

DCE 

Hazard 
Minimization 

Measures 

Wear protective gloves 
when sampling 
(nitrile or other) 

2. Repairing well, submersible 
pump or air stripper ................................. Same as Source 1 ................................. . 

3. Mixing AQUA MAG Dermal AQUA MAG* Wear protective gloves 
when handling 
(nitrile or other) 

* See MSDS sheet APPENDIX B. RCRA status of unused material non-hazardous 40 CFR 116-117. 
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3.3 Task Hazard Descriptions 

3.3.1 Sampling Untreated Water 

Hazards encountered during water sampling are as follows: 

Contact with chemical contaminants in the PPB range. 

Exposure to TCE, TCA, DCE, or Cr 

Short term exposure to noise levels of 83 dBA during air stripper 

sampling. Hearing protection is not required 

HAZARD PREVENTION 

Use of protective gloves (nitrile or other) when collecting water samples. 

3.3.2 Repairing Well. Submersible Pump. or Air Stripper 

Hazards encountered during equipment repair include chemical and physical agents, 

and are as follow: 

Exposure to TCE, TCA, DCE or Cr while removing the pump from the 

well or cleaning or repairing the air stripper. 

Back strain, head injuries, falls, foot crushing and other injuries from 

falling objects associated with submersible pump removal and installation 

activities. 

Electrical shock from handling electric wiring and equipment. 

Exposure to extreme temperatures while working outdoors. 
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HAZARD PREVENTION 

Use of personal protective gloves (nitrile or other) and splash aprons 

when potentially contaminated water must be touched. An emergency 

eyewash station is provided in the air stripper building. 

Proper lifting (proper positioning, use of legs, multiple personnel) 

techniques to prevent back strain. 

Hard hats, steel toed boots and safety glasses will be worn by all 

personnel within 50 feet of the pump service rig. 

A steel pipe guardrail is provided in the air stripper building to prevent falls 

into the building sump. 

Use of lockout/tagout procedures to prevent electrical shock. 

Use of protective clothing (coats and gloves) for cold temperatures and 

use of portable shades for hot temperatures for well sampling operations. 

Temperatures inside the treatment building are moderated by the flow of 

water through the air stripper system (cooling) and electric heaters. 

3.3.3 Mixing AQUA MAG 

While the RCRA status of AQUA MAG is non hazardous, good industrial hygiene 

suggests wearing protective gloves (nitrile or other) when handling the product. 
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4.0 PERSONNEL TRAINING REQUIREMENTS 

Consistent with OSHA's 29 CFR 1910.120 regulations, OSHA 24 hour and OSHA 40 

hour training are not required of site personnel. In recognition of potential and 

perceived risks during this activity, at least one person with OSHA 40 hour training shall 

be on-site when maintenance work is conducted. Also, all personnel are required to be 

informed about the known hazards on site and shall be required to read this health and 

safety plan, and sign a statement to that affect, prior to commencing maintenance work 

on this project. 

4.1 Training and Briefing Topics 

When maintenance activities are being conducted, the following items will be discussed 

by a qualified individual at the site pre-entry briefing(s), as well as daily or periodic site 

briefings. 

Training 

Personnel assignments and duties 

Pump Service Rig 

Personnel protective equipment 
Sec. 5.0 
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5.0 PERSONAL PROTECTIVE EQUIPMENT TO BE USED 

This section describes the general requirements of the EPA and OSHA designated 

Levels of Protection (A-D), and the specific levels of protection required for each task at 

the Site. 

5.1 Levels of Protection 

Personnel must wear protective equipment when response activities involve known or 

suspected atmospheric contamination, when vapors, gases, or particulates may be 

generated by site activities, or when direct contact with skin-affecting substances may 

occur. Full facepiece respirators protect lungs, gastrointestinal tract, and eyes against 

airborne toxicants. Chemical-resistant clothing protects the skin from contact with skin­

destructive and absorbable chemicals. 

The specific levels of protection and necessary components for each have been divided 

into four categories according to the degrees of protection afforded: 

Level A: Should be worn when the highest level of respiratory, skin, and eye 

protection is needed. 

LeveiB: Should be worn when the highest level of respiratory protection is 

needed, but a lesser level of skin protection. Level B is the primary level of 

choice when encountering unknown environments. 

LeveiC: Should be worn when the criteria for using air-purifying respirators 

are met, and a lesser level of skin protection is needed. 

LeveiD: Should be worn only as a work uniform and not in any area with 

respiratory or skin hazards. It provides minimal protection against chemical 

hazards. 
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Modifications of these levels are permitted, and routinely employed during site work 

activities to maximize efficiency. For example, Level C respiratory protection and Level 

D skin protection may be required for a given task. Likewise the type of chemical 

protective ensemble (i.e., material, format) will depend upon contaminants and degrees 

of contact. 

The Level of Protection selected is based upon the following: 

Type and measured concentration of the chemical substance in the 

ambient atmosphere and its toxicity. 

Potential for exposure to substances in air, splashes of liquids, or other 

direct contact with material due to work being done. 

Knowledge of chemicals on-site along with properties such as toxicity, 

route of exposure, and contaminant matrix. 

In situations where the type of chemical, concentration, and possibilities of contact are 

not known, the appropriate Level of Protection must be selected based on professional 

experience and judgment until the hazards can be better identified. 

The specific level(s) of protection to be used in this project are described below. 

5.2 Personnel Protective Equipment 

Level D PPE is required minimum for all personnel within the pump service rig exclusion 

zone (i.e. within 50 ft. of the rig) when submersible pump maintenance operations are 

being performed. 

Boots/shoes, leather or chemical-resistant, steel toe 

Safety glasses 
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Hard hat 

Nitrile or equivalent inner gloves. Leather outer gloves. 

Level D Modified PPE is required for monitor well sampling operations. 

Boots/shoes, leather or chemical-resistant, steel toe 

Nitrile or equivalent gloves 

Level D Modified PPE is required for air stripper maintenance and sampling operations. 

Nitrile or equivalent gloves 

5.3 Reassessment of Protection Program 

The Level of Protection provided by PPE selection shall be upgraded or downgraded by 

the HSO based upon a change in site conditions or findings of investigations. When a 

significant change occurs, the hazards should be reassessed. Some indicators of the 

need for reassessment are: 

Commencement of a new work phase. 

Change in job tasks during a work phase. 

Change of season/weather. 

When temperature extremes or individual medical considerations limit the 

effectiveness of PPE. 

5.4 Work Mission Duration 

Before the workers actually begin work in their PPE ensembles, the anticipated duration 
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of the work task should be established. Several factors limit the length, workers can 

work each day including: 

Ambient temperature and weather conditions (heat stress, cold stress). 

Capacity of personnel to work in PPE. 

5.5 Chemical Resistance and Integrity of Protective Material 

The following specific clothing materials are recommended for the site: 

Monitor Well sampling (Level D- Modified) 

Gloves - Work: cloth or leather 

Sample handling: Nitrile 

Boots - Steel Toe 

Air Stripper sampling - (Level D - Modified) 

Gloves - Nitrile 

5.6 Standard Operating Procedures for Personal Protective Clothing 

Proper inspection of PPE features several sequences of inspection depending upon 

specific articles of PPE and its frequency of use. The different levels of inspection are 

as follows: 

Gloves 

Before use: 

Visually inspect for: 

imperfect seams 

tears, abrasions 

non-uniform coating 
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5.7 Specific Levels of Protection Planned for the Site 

The following levels of protection will be utilized during activities at the Site. 

Level D - Modified 

Level D 

TABLE 5.1 presents the level of protection planned for the completion of individual task 

assignments and the specific components of each protective ensemble. 

TABLE 5.1 

SPECIFIC LEVELS OF PROTECTIVE PLANNED FOR THE 
TASK ASSIGNMENTS AT THE SITE 

Level A Tasks 

No activities 

Level B Tasks 

No activities 

Level C Tasks 

No activities 

Level D- Modified Tasks 

Sampling untreated water 

Repairing containment well pump, air stripper 

Mixing Aqua Mag 

Well sampling 

Level D Tasks 

Pump service rig exclusion zone 
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6.0 MEDICAL SURVEILLANCE REQUIREMENTS 

Medical monitoring programs are designed to track the physical condition of employees 

on a regular basis, as well as survey pre-employment or baseline conditions prior to 

potential exposures. 

Because exposure and sampling data do not exceed OSHA Permissible Exposure 

Limits, or action levels (nor are they expected to), a medical surveillance program will 

not be implemented as part of this project as allowed by 29 CFR 191 0,120 (f)(2). 

6.1 Exposure/Injury/Medical Support 

As a follow-up to an injury or possible exposure above established exposure limits, all 

employees are entitled to and encouraged to seek medical attention and physical 

testing. Depending upon the type of exposure, it is critical to perform follow-up testing 

within 24-48 hours. It will be to the employer's medical consultant to advise the type of 

test required to accurately monitor for exposure effects. 

15 



7.0 FREQUENCY AND TYPES OF PERSONAL AIR 

MONITORING/SAMPLING 

This section explains the general concepts of an air monitoring program. No 

surveillance activities are proposed during maintenance activities at the Site. If, 

however, in the opinion of the HSO air monitoring becomes warranted, it will be 

initiated. 

The purpose of air monitoring is to identify and quantify airborne contaminants in order 

to verify and determine the level of worker protection needed. Initial screening for 

identification is often qualitative, i.e., the contaminant, or the class to which it belongs, 

is demonstrated to be present but the determination of its concentration (quantification) 

must await subsequent testing. Two principal approaches are available for identifying 

and/or quantifying airborne contaminants: 

The on-site use of direct-reading instruments. 

Laboratory analysis of air samples obtained by gas sampling bag, 

collection media (i.e., filter, sorbent), and/or wet-contaminant collection 

methods, if needed. 

7.1 Direct-Reading Monitoring Instruments 

Unlike air sampling devices, which are used to collect samples for subsequent analysis 

in a laboratory, direct-reading instruments provide information at the time of sampling, 

enabling rapid decision-making. Data obtained from the real-time monitors are used to 

assure proper selection of personnel protection equipment, engineering controls, and 

work practices. Overall, the instruments provide the user the capability to determine if 

site personnel are being exposed to concentrations which exceed exposure limits or 

action levels for specific hazardous materials. 
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Of significance importance, especially during initial entries, is the potential for IDLH 

conditions or oxygen deficient atmospheres. Real-time monitors can be useful in 

identifying IDLH conditions, toxic levels of airborne contaminants, flammable 

atmospheres, or radioactive hazards. Periodic monitoring of conditions is critical, 

especially if exposures may have increased since initial monitoring or if new site 

activities have commenced. 

TABLE 7.1 excerpted from Occupational Safety and Health Guidelines for Hazardous 

Waste Site Activities, provides an overview of available monitoring instrumentation and 

their specific operating parameters. 
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TABLE 7.1 

SOME DIRECT -READING INSTRUMENTS FOR GENERAL SURVEY 

Instrument: Ultraviolet (UV) Photoionization Detector (PID) Example: HNU. 

Hazard Monitored: Many organic and some inorganic gases and vapors. 

Application: Detects total concentration of many organic and some inorganic 

gases and vapors. Some identification of compounds is possible if 

more than on eV probe is measured. 

Detection Method: Ionizes molecules using UV radiation; produces a current 

that is proportional to the number of ions. 

General Care/Maintenance: Test and recharge or replace weak batteries. 

Regularly clean lamp window. Regularly clean and maintain the 

instrument and accessories. 

Typical Operating Time: 10 hours. 5 hours with strip chart recorder. 

Instrument: Flame Ionization Detector (FID). Example: OVA 

Hazard Measured: Same as PID 

Application: Detects total concentration of many organic and some inorganic 

gases and vapors. 

Detection Method: The FID uses ionization as the detection method, much the 

same as in the HNU, except that the ionization is caused by a 

hydrogen flame, rather than a UV light. This flame has sufficient 

energy to ionize any organic species with an I P of 15.4 or less. 

The ions are then passed between two charged plates. The 

conductivity change is measured and the current charge is 

displayed on an external meter, and read in parts per million. 

General Care/Maintenance: Test and recharge or replace weak batteries. 

Regularly clean and maintain the instrument and accessories. 

Typical Operating Time: 16 hours. 
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8.0 SITE CONTROL MEASURES 

The following section defines measures and procedures for maintaining site control. 

Site control is an essential component in the implementation of the site health and 

safety program. 

8.1 Site Communications Plan 

Successful communications between field teams and contact with personnel in the 

support zone is essential. The following communications systems will be available 

during activities at the Site. 

Hand Signals 

Signal 

Hands clutching throat 

Hands on top of head 

Thumbs up 

Thumbs down 

Arms waving upright 

Grip partners wrist 

8.2 Work zone Definition 

Definition 

Out of air/cannot breath 

Need assistance 

OK/I am alright/1 understand 

No/negative 

Send backup support 

Exit area immediately 

The two general work zones established for this project are the Exclusion Zone, and the 

Support Zone. 

The Exclusion Zone is defined as the area where low level contamination is possible or 

because of activity, will provide a potential to cause harm to personnel due to safety 

hazards. Entry into the Exclusion Zone requires familiarity with this Health and Safety 

Plan and the use of any required personnel protective equipment. The Exclusion Zone 

consists of a 50 ft. radius around the pump service rig and the interior of the treatment 
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building .. 

The Support Zone is situated in clean areas where the chance to encounter hazardous 

materials or conditions is minimal. Personal protective equipment is not required in the 

Support Zone. 

8.3 Nearest Medical Assistance 

FIGURE 2 (APPENDIX A) provides a map of the route to the nearest medical facility 

which can provide emergency care for individuals who may experience an injury or 

exposure on-site. The need for medical assistance is determined by the HSO and the 

route to the hospital should be verified by the HSO. This route should be familiar to all 

site personnel. 

8.4 Safe Work Practices 

TABLE 8.1 provides a list of standing orders for the Exclusion Zone. 

TABLE 8.1 

STANDING ORDERS FOR EXCLUSION ZONE 

No smoking, eating, or drinking in this zone. 

No horse play. 

Implement the communications system. 

Line of sight must be in position. 

Wear the appropriate level of protection as defined in the Safety Plan. 

8.5 Emergency Alarm Procedures 

The warning signals described in section 10.4 "Evacuation Routes and Procedures," 

will be deployed in the event of an emergency. Communication signals will also be 

used according to Section 8.2. 
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9.0 DECONTAMINATION PLAN 

TABLE 5.1 lists the tasks and specific levels of protection required for each task. All 

tasks are to be performed in Level D or Level D (modified) protection, thus exposure to 

harmful contaminants and subsequent need for decontamination is not anticipated. 

9.1 Standard Operating Procedures 

Decontamination involves the orderly controlled removal of contaminants. If 

unanticipated situations occur where exposure to contaminants is possible, all site 

personnel should minimize contact with contaminants in order to minimize the need for 

extensive decontamination. 

9.2 Levels of Decontamination Protection Required for Personnel 

The level of protection required for personnel assisting with decontamination will be 

Level D. 

Modifications include: none. 

The Site Safety Officer is responsible for developing and monitoring decontamination 

procedures and then determining their effectiveness. 

9.3 Equipment Decontamination 

Any contaminated equipment will be cleaned using high pressure steam cleaning prior 

to being scrapped or sold for salvage. The only non-dedicated equipment associated 

with the sampling program, is the electric sounder which will be decontaminated 

between uses by rinsing the contacted area three times with deionized water. Decon 

water and well purge water will be treated through the air stripper system and 

discharged to the rapid infiltration ponds. 
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10.0 EMERGENCY RESPONSE/CONTINGENCY PLAN 

The section describes contingencies and emergency planning procedures to be 

implemented at the Site. 

10.1 Pre-Emergency Planning 

During the site briefings held daily during maintenance activities, all employees will be 

trained in and reminded of provisions of the emergency response plan, communication 

systems, and evacuation routes. TABLE 10.1 identifies the hazardous conditions 

associated with specific site activities. The plan will be reviewed and revised if 

necessary, on a regular basis by the HSO. This will ensure that the plan is adequate 

and consistent with prevailing site conditions. 

10.2 Personnel Roles and Lines of Authority 

The Site Supervisor or his designated alternate has primary responsibility for 

responding to and correcting emergency situations. This includes taking appropriate 

measures to ensure the safety of site personnel and the public. He/she is additionally 

responsible for ensuring that corrective measures have been implemented, appropriate 

authorities notified, and follow-up reports completed. The HSO or his designated 

alternate may be called upon to act on the behalf of the site supervisor, and will direct 

responses to any medical emergency. The individual contractor organizations are 

responsible for assisting the Site Supervisor in his/her mission within the parameters of 

their scope of work. 

The Site Supervisor is: Sparton. Environmental/Safety Engineer 

The HSO is: METRIC. Principal - Project Engineer 

Alternates are: 

METRIC. Principal- Project Engineer 

METRIC. Engineer 

Sparton. Environmental/Safety Engineer 
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10.3 Emergency Recognition/Prevention 

TABLE 3.1 provides a listing of chemical hazards on-site. Additional hazards as a 

direct result of site activities are listed in TABLE 10.1, as are prevention and control 

techniques/mechanisms. Personnel will be familiar with techniques of hazard 

recognition from pre-assignment training and site specific briefings. The HSO is 

responsible for ensuring that prevention devices or equipment are available to 

personnel. 

10.4 Evacuation Routes/Procedures 

In the event of an emergency which necessitates an evacuation of the site, the 

following alarm procedures will be implemented: 

THREE CONSECUTIVE (5 SECOND) BLASTS ON THE AIR HORN 

Personnel will be expected to evacuate the area immediately, and move to a safe 

distance. An electrical fire or a spill of untreated water are the two most likely 

emergencies. One hundred feet in any direction should be a safe distance for most 

emergencies. Personnel will remain at a safe distance until the Re-entry alarm (Three 

5 second blasts on an air horn) is sounded or the HSO authorizes or provides further 

instructions. 

TABLE 10.1 

EMERGENCY RECOGNITION/CONTROL MEASURES 

Specific Condition/ 
Hazard 

Fire/Explosion 

Spill 

Location 

All Areas 

Air Stripper 
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Prevention/Control 

Fire extinguisher 
Fire Inspections 

Automatic Controls 
Building Sump 
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10.5 Emergency Contact/Notification System 

TABLE 10.2 provides names and telephone numbers for emergency contact personnel. 

In the event of a medical emergency, personnel will take direction from the HSO and 

notify the appropriate emergency organization. In the event of a fire or spill, the site 

supervisor will notify the appropriate local, state, and federal agencies. 

10.6 Emergency Medical Treatment Procedures 

No special decontamination procedures are required for emergency medical treatment 

at this site. Also, special training is not required for medical emergency response 

personnel needing access to this site. 

10.7 Fire or Explosion 

In the event of a fire or explosion, the local fire department should be summoned 

immediately. Upon fire department arrival, the project manager or designated alternate 

will advise the fire commander of the location, nature, and identification of the 

hazardous materials on-site. 

If the HSO or Site Supervisor deems it safe to do so, site personnel may: 

Use fire fighting equipment (hand-held fire extinguishers) available on-site 

to control or extinguish the fire; and, 

Remove or isolate flammable or other hazardous materials which may 

contribute to the fire. 

All emergency equipment must be cleaned and fit for its intended use before operations 

are resumed. 

10.8 Spill 

In the unlikely event of a spill or release of untreated groundwater containing 

trichloroethylene (TCE), Spartan must comply with 40 CFR 264.56(d) and (f) through U). 

The CERCLA reportable quantity for TCE is 100 lbs. (40 CFR 302). The discharge of 
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Organization 

Ambulance: 

Police: 

Fire: 

ss 

HSO 

Alternate 

Alternate 

State Police: 

Hospital1: 

Hospital2: 

TABLE 10.2 

EMERGENCY TELEPHONE NUMBERS 

Contact Name and Address 

Spartan, Environmental/Safety Engineer Don Gutierrez 
4901 Rockaway Blvd. 
Rio Rancho, NM 87124 

METRIC, Principal - Project Engineer Gary L. Richardson 
8429 Washington Pl. NE 
Albuquerque, NM 87113 

METRIC, Engineer Don Briggs 
8429 Washington Pl. NE 
Albuquerque, NM 87113 

METRIC, Principal - Project Manager Peter H. Metzner 

Albuquerque District Office 

St. Joseph West Mesa 

UNM 

8429 Washington Pl. NE 
Albuquerque, NM 87113 

Poison Control Center 

National Response Center 

Center for Disease Control 

Chemtrec 
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Work 
Phone 

911 

911 

911 

Home 
Phone 

892-5300 550-7764 

828-2801 865-5140 

828-2801 898-8414 

828-2801 821-6850 

841-9256 

727-2000 

272-2111 

272-2222 

(800) 424-8802 

( 404) 633-5313 

(800) 424-9555 



50 gpm of untreated groundwater from the source containment well for about 6 months 

would equal a release of 100 lbs. of TCE. 

10.9 Incident Reporting 

If the emergency coordinator determines that the facility has had a release of a 

reportable quantity of TCE, or a fire or explosion which could threaten human health, or 

the environment, outside the facility, he must report his findings as follows: 

He must immediately notify either the government official designated as the on-scene 

coordinator for that geographical area, (in the applicable regional contingency plan 

under part 1510 of this title) or the National Response Center (using their 24-hour toll 

free number 800/424-8202). The report must include: 

I) Name and telephone number of reporter; 

ii) Name and address of facility; 

iii) Time and type of incident (e.g., release, fire); 

iv) Name and quantity of material(s) involved, to the extent known; 

v) The extent of injuries, if any; and 

vi) The possible hazards to human health, or the environment, outside the facility. 

The owner or operator must note in the operating record the time, date, and details of 

any incident that requires implementing the contingency plan (i.e., release of a 

reportable quantity of TCE or a fire or explosion which could threaten human health, or 

the environment outside the facility). Within 15 days after the incident, he must submit 

a written report on the incident to the Regional Administrator. The report must include: 

1) Name, address, and telephone number of the owner or operator; 

2) Name, address, and telephone number of the facility; 

3) Date, time, and type of incident (e.g., fire, explosion); 

4) Name and quantity of material(s) involved; 

5) the extent of injuries, if any; 

6) An assessment of actual or potential hazards to human health or the 
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environment, where this is applicable; and 

7) Estimated quantity and disposition of recovered material that resulted from the 

incident. 

10.10 Emergency Equipment/Facilities 

A fire extinguisher, emergency eye wash station, first aid kit and telephone are 

maintained in the wa!er treatment building. 
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11.0 DRUM HANDLING PROGRAM 

The procedures defined in this section comprise the drum handling program in place for 

activities at the Site. 

- All drums and containers used during the project shall meet the appropriate 

DOT, OSHA, and EPA regulations for the waste that they will contain. 

Drums and containers shall be inspected and their integrity assured prior to 

being moved. Drums or containers that cannot be inspected before being 

moved because of storage conditions, shall be positioned in an accessible 

location and inspected prior to further handling. 

Operating on site will be organized so as to minimize the amount of drum of 

container movement. 

E!}1ployees involved in the drum or container operations shall be warned of the 

hazards associated with the containers. 

Drums or containers that cannot be moved without failure, shall be emptied into 

a sound container. 

Fire extinguishing equipment meeting 29 CFR part 1910. subpart L shall be on 

hand and ready for use to control fires. 

Drum handling will be conducted using a buddy system or with the use of 

mechanical assistance. 
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APPENDIX B 

MSDS SHEET FOR AQUA MAG 
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·-~~ J-a.auaii&ZUD 

ChemJcal Family: Uquid phOSJ)hata bland 
Formula: Proprtetary 
Maximum Use: 23.4C rn;IL ·---

IIRaTEC'nOM IICDI!X ... -·---n·-- A•nD ....... ..._ __ .._ .. .....,......,.._ •• ...,....., o-.art ,.... ... ____ ........ 
-------=====--- PRECAunONARYINFORMA110N-------====­

Precautionary Statement 
(As defined b'f OSHA Hazard 
Communk:ations Standll'd) 

No lignlllcant tiNIIh effects reported tram 
manutacturing locatianl 

--------.... INGJE)lENTSI CQIIPONENTS-------==--

Chemlcalldantlty: 
OSHA PEL: 
ACGIH tt.V: 
CAS* . 
Hazard C1aA: 

Socfum 011ho/polypholphata blend 
Nat Iliad . 
Nat lilted 
88915-31-1 
None ---===-----=---- PHYSICAL DATA-----==--------

BoiJlng Point 
Melling Point 
Vapor Pressure: 
Vapor Density (Air= 1): 
Speclftc Gravity {HzO = 1 ): • 
~ Rata (Uutyl Ar:atiJte = 1): 
Solubllty In WBttlt by Weight 
pH (neat): 
Appeararn:e: 
Odor: 

~1QO-C. 
Not applicable 
Nat applicable 
Not applicable 
1.387 ~0.01 
Non-wlaiDe 
CornptMB 
u ~a.s 
Clear llquiiS 
Slight 



·~----·--

---==-------F1REANDEXPLOSIONDATA ---------

Aash Point 
Flammable Umltl 

Upper: 
Lower: 

Exttngutstmg Media: 
Special Fire Fighting Proc:edurea: 
Unusual Fire & Expbsion Hlzards: 

----==-------------- ~~DATA------------------=-

Stabmtv: 
tnccmpatibl1fty: 
Hazardous Potymartzatton: 
Concfdions tD Awkl: 
Hazardous Oecompasldon By-product&: . 

Stable 
Coucontlated chlorine and cancentrated mirwal acids 
WID not ac:I:U 
Direct mixing cf CDIUiilbideS of cNarina and m!neral acids 
Heat. c::hlortno, and sulfur dtoxida 

------------ HEALTH HAZARD DATA--------==:~-

Routes of Exposure 
Eyes: 
Skln Contact 
Skin Ablarptlan: 
Inhalation: 
tngestlan: 

Effada of Overmq:munt 
N:uta Exposure: 
Chnx1lc Exposure: 

Other Health Eftec:ts 
Medical Condllions: 
Aggnwaled by Expoaunt 
Carcinogenic Patalltllt 
HT"P Annual Report 
IARC~ 
OSHA 29CFR Part 1910 Sub z: 

Addltional Regulatory Information 
FDA: 
USDA: 
NSF lntamatlonat 
Underwritanl Ulboratories: 

None known 

Not listed 
Notltst.d 
Nat listed 

GRAS lilt j:&iidbd k1 food 
Ustad a~- If followed by a patable water rtnse 
Catlfted to nwet ANSI/NSF Standard 60 
CarUfted to meet ANSI/NSF Standard 80 



Emmgency and F1rst-Aid Procedures 
Eyes: 
Skin: 
Inhalation: 
Ingestion: 

Decontamlnatlcm Procadure: 
4 Notee tD Phyak:.ian: 

r8l:J'I"•w•-

Flush wllh Wider. If lnbtlon occurs seek medical attention. 
WUh with water. If ltrttatian ac:an seeK medical sUentian. 
RemcMt from ll1qXBUI1L 
Rinse mouth and dUute stomach content~ with water or mDk 
IIIVIIIbiL 
Wlahwlh .... 
LMge ~may c:a~.a nausea~ dianhea. 

----------STDRAGEAND HANDUNG-=--r::::----=---

Spm or Leak PIDCidur.: 

Waste Olspasal Method: 

PrecautiOns In Staring: 

Matartallhoukl be wiped up far salvage cr disposaL Flush 
with water. 
If not Alvaged. dlsl:losa In a landiiD in ar:cordanc:a With 
local, ..... and federal tegu&atiana. 
Should be stDnld In claan area for quality assunmc:e. Keep 
cantainer closed when nat In usa.· Protect fnxn freezing 
lnd llldl'eme heat. 

------------------aP~~cnoN-------------------
Non• requlnld 
Not~ 
Nat mandatDry 
No Spacial requirements 
No special raQUlrementl 
No IPeclld NqUirementL FcUow goad Industrial hygiene 

~ 

-------------------~PORrAnONDATA-------------------
DOT Pcopw Shipping Name: 
DOT CliiAtlk:albc 
DOTLabelc 
DOT Pilcardl: · 
Etillq8&C'f Acdclent PnauUcm 
& Procaduras: 

Sodlum pholphate soiUtSon 
Not regulated . 
Not l1lqW'ed 
Nat requlrad 

Not hazardous. see lnstnJdlons above for release or spill 

---------MANUFAC"nJRER'S DISC1.AIMER---------

Whlla The KJe11 CorpcnUon will maka _., effort ta insure the validity of this lnformatian, we must rf!!ky 
on the infonnallon gtven taus by aur aupptiln. ancl thua make no wanasty, express ot lmpllad. aa to 
the validity of thla data. : 

Arrt use of ttlla praduct or method of appliclltian which is not described in the PtacSuct Dam Sheet is 
the~ of the uur. -



Material Safety Data Sheet: Aqua u.g 

~LCSO% 
48-brLC 60% 

C1 ppm 
1·10 ppm 
1D-100ppm 
10D-1000 ppm 
> 10Q0ppm 

Aqua Mag canstlb8lts h;we been .ad tD be 
bllllly tD nan-tmdc acccning to current classlftcaUcn ..... 
Highly or ilbCIW taD: 
Taxlc 
Modlrataly tllldc 
SliQhllr 1aldc 
Barely taxlo tD noftotaXIc 

ssaopprn-
2954ppm-

48-N' LCSD% 
~/SD-HR LC SO% 
Q.5.hr ec 50% 

Daphna magna 
Lym& I IP 
Fllh 
Dlphne magna 
~pullda 

1850 ppm (n.n. arfa) 10,000 ppm 0 pH .,.. 
1154 ppmt1019 ppm• 
1000.1500 Pllft-

No «JCFR11&-117 

Muat c:onw wlh ........... and lacal 
~dlld .. .... 

RCRA Status of Unused Matertlll: ~ 

. • Dowd.n. B.F., Bennett. H.J., .,.CIIdclly af Setacted CMmk:ldl tD Celmln ~·Journal WPCF, 
Sept. 1885, pp. 1308-1318. 

MSc:hoeber, l.P .. Huber, L.. "!cc6ccglcat; Rllawnt 01118 of~ CCinlpDC•cta of Detergents 
m:t cs.nw..•Tenas. Smfl&:tauta Detergentao 25, ea.1G7, (1a}. 

STORAGE AND ®MPAT1BLE MA"'SUALS 

Metminq equipment; 
Diaphragm, and peristafttc typo metemg pumpL ,.. 

TOTFL P.06 


