
HURST ENGINEERING SERVICES 
850 Robbie View Appt # 1121 *Colorado Springs, CO 80920 

Email: tonyhurst@earthlink.net 

June 11,2002 NM ~NVIRONMENT DEPARTMf;N, 
RECEIVED 

Mr. Robert Warder 
State ofNew Mexico Environment Department 
Hazardous Waste Bureau 
4131 Montgomery Blvd. NE 
Albuquerque, NM 87109 

JUN 12 2002 
DISTRICT 1 Urrlv~;;o 

Re: March 26, 2002 Request for Supplemental Information (RSI) Draft Source 
Containment System Operation and Maintenance Manual, January 2002, 
EPA ID# NMD083212332 
HWB-SJ 01-001 

Dear Sir: 

The following comments are provided in response to the subject Request for 
Supplemental Information. 

1) Revised FIGURE 2 showing the installed pump is enclosed. 

2) Revised Drawing E-1 showing the correct address is enclosed. 

3) At the time ofthe Air Stripper Building final inspection (1-3-02), the inspector 
indicated a certificate of occupancy was not necessary since the building will not 
be occupied. 

4) TABLE 10.2 of ATTACHMENT K has been revised to include names, addresses 
and home phone numbers of the site supervisor, health and safety officer and 
alternates. 

5) Section 10.4 of ATTACHMENT K has been revised to de~cribe the ev-acuation 
routes. 

6) The enclosed Bulk Chemical Storage Inventory will be submitted to the 
Albuquerque, New Mexico Fire Department. 

7) Sections 10.7 through 10.9 of ATTACHMENT K have been revised to address 40 
CPR 264.56(d), and (f) through G). Former Section 10.8 became Section 10.10. 

Phone: (719) 599-7960•Fax: (719) 388·B400 •Cell: (505) :220-1943 
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Email: tonyhurst@earthlink.net 
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Revised pages 23 through 28 of ATTACHMENT K are enclosed. 

If you have any questions, please contact Gary Richardson of METRIC Corporation at 
(505) 828 2801. 

Sincerely, 
HURST ENGINEERING SERVICES, 

. ~;/~ / ?res. 1 METf2tC Cyp 

/[/l Tony Hurst 
/ Project Coordinator 

Sparton Technology, Inc. 

Enclosures 

Cc: Mr. James Bearzi, Chief 
Hazardous & Radioactive Materials Bureau 
New Mexico Environment Department 
P. 0. Box 26110 
Santa Fe, NM 87502-6110 

Mr. Michael A. Hebert 
United States Environmental Protection Agency 
Region 6 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 

Chief, Groundwater Bureau, NMED 
1190 St. Francis Drive, Room N2250 
Santa Fe, NM 87502 

Secretary Attn: Mr. R Jan Appel 
Sparton Technology, Inc. 
2400 Ganson Street 
Jackson, Michigan 49202 

Phone: (719) 599-7960+Fax: (719) 388-8400 +Cell: (505) 220-1943 



Mr. Robert Warder 
June 11, 2002 
Page 3 
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Mr. Charles Stranko, General Manager 
Spartan Technology, Inc. 
4901 Rockaway Blvd., SE 
Rio Rancho, NM 87124 

Mr. Don Gutierrez 
Sparton Technology, Inc. 
4901 Rockaway Blvd., SE 
Rio Rancho, NM 87124 

Mr. Tony Hurst, Hurst Engineering Services- 2 copies 
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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 ~p 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. 
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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 - On 

• Alarm Reset - Press 

• Discharge Pump HOA Switch - 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. 
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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 10) 

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 1 00 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. 
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• 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 (± one day), read and record the 

accumulative water m~ter (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 

• 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. 

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: 

11 



• 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. 

WASTE MANAGEMENT 

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

12 
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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 

16 

When 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 



TABLE 2 

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 Sparton Technology, Inc. 505-892-5300 Tim Hoover 

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

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. 
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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. 
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WARNING! IMPORTANT SAFETY 
INSTRUCTIONS! READ CARE­
FULLY BEFORE INSTALLATION 

FAILURE TO FOLLOW 
AWARNING THESE INSTRUCTIONS 

AND COMPLY WITH 
ALL CODES MAY 
CAUSE SERIOUS 
BODILY INJURY AND/ 
OR PROPERTY DAM­
AGE. 

Hazardouo voltage & 1) Before installing 
::::.h~mor or servicing your 

pump, BE CERTAIN THE 
PUMP POWER SOURCE IS TURNED OFF 
AND DISCONNECTED. 
& 2) Ali installation and electrical 
wiring must adhere to state and local 
codes. Check with appropriate com­
munity agencies. or contact your 
local electrical and pump profession­
als for help. 
& 3) CALL AN ELECTRICIAN WHEN IN 
DOUBT. Pump must be connected to 
a separate electrical circuit directly 
from the entrance box. There must be 
an appropriately sized fuse or circuit 
breaker in this line. Tying into existing 
circuits may cause circuit overloading, 
blown fuses, tripped circuit breakers, 
or a burned up motor. 
& 4) Do not connect pump to a power 
supply until the pump is grounded. For 
maximum safety, a ground fault 
interrupter should be used. CAUTION: 
FAILURE TO GROUND THIS UNIT PROP­
ERLY MAY RESULT IN SEVERE ELECTRI­
CAL SHOCK. 
& 5) WARNING: Reduced risk of elec­
tric shock during operation of this 
pump requires the provision of accept­
able grounding: 

a) If the means of connection to the 
supply-connection box is other than 
grounded metal conduit, ground the 
pump back to the service by connect­
ing a copper conductor. at least the 
size of the circuit conductors supply­
ing the pump, to the grounding screw 
provided within the wiring compart­
ment. 

b) This pump is provided with a 
means for grounding. To reduce the 
risk of electric shock from contact with 
adjacent metal parts, bond supply 
box to the pump-motor-grounding 
means and to all metal parts acces­
sible including metal discharge pipes. 
and the like, by means of a clamp, a 
weld, or both if necessary, secured to 
the equipment-grounding terminal. 

13800A968 

& 6) The voltage and phase of the 
power supply must match the voltage 
and phase of the pump. 
& 7) Do not use an extension cord; 
splices must be made with an 
approved splice kit. Above ground 
joints must be made in an approved 
junction box. 
& 8) Do not work on this pump or 
switch while the power is on. 
& 9) Never operate a pump with a 
frayed or brittle power cord, and 
always protect it from sharp objects, 
hot surfaces. oil and chemicals. Avoid 
kinking the cord. 
& 10) Never service a motor or power 
cord with wet hands or while standing 
in or near water or damp ground. 
& 11) The three phase units must be 
wired by a qualified electrician, using 
an approved starter box and switch­
ing device. 
& 12) Do not use this pump in or near 
a swimming pool. 
& 13) Single phase motors are 
equipped with automatic resetting 
thermal protectors. The motor may re­
start unexpectedly causing the leads 
to energize or pump to turn. Three 
phase motors should be protected by 
proper. thermal and amperage pro­
tection. (Check local codes.) 
& 14) Check for nicks in the wire and 
pump insulation by using an ohm 
meter and checking resistance to 
ground before installing the pump 
and after installing the pump. If in 
doubt on the proper procedure check 
with a qualified electrician. 
& 15) Do not pump gasoline, chemi­
cals, corrosives. or flammable liquids; 
they could ignite, explode, or damage 
the pump, causing injury and voiding 
the warranty. 

A WARNING & 16) Do not run this 
pump with the dis­
charge completely 
closed. This will create 
superheated water, 
which could damage 
the seal. and shorten 
the life of the motor. 

Hazardous fluids This superheated wa­
=~':::ec!':i. tar could also cause 

severe burns. Always 
use a pressure relief valve, set below 
the rating of the tank or system. 
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CAUTION I 
& 17) The following may cause severe 
damage to the pump and void war­
ranty. It could also result in personal 
injury: 
• Running the pump dry. 
• Failure to protect the pump from 

below freezing temperatures. 
• Running the pump with the 

discharge completely closed. 
• Pumping chemicals or corrosive 

liquids. 
& 18) Never work on the. pump or 
system without relieving the internal 
pressure. 
& 19) Do not pump water above 120° 
Fahrenheit. 
& 20) Never exceed the pressure rat­
ing of any system component. 



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, 
walt until pump Is wired, 
grounded and completely sub­
merged. 

0 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~r lubricated motors. Single phase, 
3-w•re 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 ~y its attached electric motor cables. 

Fmd 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 
Installed, 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 the well. 
. b) Determine depth of pump in well 
1n 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. 
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2. Replacing pump 
(or motor only) 
in existing well 

a) Tum 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 
origi!"ally: ~ou'll find a number of rigid 
sect1ons 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 
pumpontomotor.lfmotorshaftsplines 
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. 



(9 Cable Selection 
SINGLE PHASE MOTOR MAXIMUM CABLE LENGTH (Motor to Service Entrance) (2) 
AS RECOMMENDED BY FRANKLIN ELECTRIC INSTALLATION MANUAL SEPT. 1, 1992 

Motor Ratlna C0DP81' Wire (1) 
Volts HP 14 12 10 8 6 4 2 0 00 

1 250 400 630 990 1540 2380 ~10_ 5360 6520 
1-1/2 19( 310 481 _1: o 1m :8! 

230V 2 150 250 391 E 1~)3( 

120 190 301 1 
11' 18l 

7- ,/2 121 

THREE PHASE MOTOR MAXIMUM CABLE LENGTH (Motor to Service Entrance) (2} 
AS RECOMMENDED BY FRANKLIN ELECTRIC INSTALLATION MANUAL SEPT.1, 1992 

Motor Rating COpper Wire (1) 

Volts HP 14 12 10 8 6 4 2 0 00 
1 430 690 1080 1710 2670 4140 

1-1/2 310 500 790 1260 1960 3050 
200V 2 240 390 610 970 1520 2360 3610 5420 
60Hz 3 180 29C 470 740 115Q 181_\1 Z]60 4130 

5 170 280 440 690 1080 1660 2490 3050 
7-1/2 200 310 490 770 1180 1770 2170 

10 Z30 370 570 1580 1330 1640 
1 560 910 1430 2260 3520 5460 8290 

230V 1-1/2 420 670 1060 1670 2610 4050 6160 9170 
60Hz z 320 50 810 1280 20 31 4770 7170 8780 

3 Z40 390 6ZO 99C 15< 24 36tiO 5470 6690 
5 230 370 590 g: 14 2190 3290 403( 

7-1/Z 260 420 61 10 1560 Z340 2870 
10 ~1U 411U IOU IU IOU ~lOU 

1 2300 3670 5770 9070· 
460V 1-1/Z 1700 2' 10 4270 I 6730 
60Hz 2 1300 2070 3270 5150 8050 

3 UIX 1600 zo~u I ~70 ~~uu 
5 590 950 1500 2360 3700 5750 

7-1/2 420 680 1070 1690 2640 4100 6260 
10 310 500 790 1250 1950 305U 4680 7050 
1 3630 5800 9120 

575V 1-1/2 2620 4180 6580 
60Hz z 2030 j() 5 10 80& 

3 1580 5 3980 627 
5 20 0 2330 368C !)750 

-1/Z 66C IOiO 1680 265C 4150 
10 490 780 1240 1950 3060 4IZ() 

SINGLE PHASE MOTOR MAXIMUM COPPER CABLE LENGTH 
Motor Rating Metric Ceble Size, Square Millimeters t 

Volts KW HP 1.5 2..5 4 6 10 16 25 35 50 
.25 1/3 170 280 450 670 1130 1750 2640 35_90 4940 
.37 1/2 120 200 ~0 480 810 1260 1900 2590 3580 
.55 314 80 130 220 320_ _550 850 1290 1760 ~0 

220Volta .75 1 60 100 170 250 430 670 1010 1380 1910 
50Hz 1.1 1-1/2 40 70 120 180 300 470 710 98<: 1360 

1.5 2 30 60 90 130 230 360 550 760 1060 
2.2 3 20 40 60 90 150 230 350 490 680 
3.7 5 20 40 60 100 160 250 340 480 

THREE PHASE MOTOR MAXIMUM COPPER CABLE LENGTH 
Motor Ratlna M<ttrlc Cable Size. Sc 1uare 

CAUTION: Use of wire size smaller 
than listed will void warranty. 

FOOTNOTES: 
(1) If aluminum conductor is used, 

multiply lengths by 0.5. Maximum 
allowable length of aluminum is 
considerably shorter than copper 
wire of same size. 

(2) The portion of the total cable which 
is between the service entrance 
and a 30 motor starter should not 
exceed 25% of the total maximum 
length to assure reliable starter 
operation. Single phase control 
boxes may be connected at any 
point of the total cable length. · 

• 415 and 440 volt may use 115% of 
table. 
t MAXIMUM LENGTH IN METERS. 
TO CONVERT METERS TO FEET, 
MULTIPLY BY 3.3. 

70 95 
6560 8110 
4770 5920 
3230 4000 
2550 3160 
1850 2320 
1440 1820 
920 1160 
670 850 

-VoltS KW HP 1.5 2..5 4 6 19. 16 2 ~ _1"1!_ ~ 120 150 185 ·240-

380 Volts 
50Hz• 
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.3' 1/2 270 450 720 108( 1 141 

.51 314 180 300 490 73( 

. 71 140 10 37C 55l ISS 

3 4 40 10 100 151 ~ @!!_ ~20 
3. 5 30 50 80 IZO 210 ~. 501 10 ~ ~ _1_Ei ~ ~ 160 
37 1/2 11 1:~ 21 !40 5@0 _8?3Q_ 

314 1· 1781 5860 8890 
4: )() . 6570 :Kl1 

1/2 4! 114 

2.2 3 15C 400 6 7990 987C 
3 4 11( ~ 310 4 

3.7 5 90 50 240 3 10 1490 ~0~ 2: 4920 6080 7130 853( 

4 



G) Grounding 
1. Motor grounding 

instructions 
CAUTION: Failure to ground this 

unit properly may 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 tumed 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 of this pump 
requires the provision of acceptable 
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. Following is the recommended 

grounding procedure: This pump is 
provided with a means for grounding. 
To reduce the risk of electric shock 
from contact 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 installation. 

4) Installation 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. 
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Check Valve 
Installed at 
Pump and 
Every 200 ft. 
(60 meters) 
Thereafter. 

10ft. (3 meters) 
Minimum 

Sit. (1-1/2 
meters) 
Minimum 
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Tape Cable 
Every 10ft. 
(3 meters) 

Bottom 
of Well 

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 1 0 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. 



lighlnong ArresiOf Glound 

To 
Oroon 

U'lion Cheek Gale Snlller [)ron C101s To 
Volve Valve Valve Coclc House 

(GalvaniZed TankS Only) SeMce 

TYPICAL INSTALLATION 

Diephragm Type 
Pressure Tenk 

TYPICAL DIAPHRAGM 
TANK INSTALLATION 

G Controlling Weak Wells 
The flow valve method is the sim­

plestwayto prevent drawdown to pump 
inlet. The capacity of the pump dis­
charge is throttled to equal the well 
yield. A Dole Flow Valve delivers a 
constant capacity regardless of pump 
discharge pressure. The flow valve is 
installed in the discharge line between 
the pump and the pressure tank. The 
usual way to determine what size of 
flow valve to use is to throttle the 
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discharge gate valve to a capacity that 
the well will yield without drawing down 
to pump inlet. After pump has oper­
ated at this capacity for a sufficient 
time to be sure it is suitable, measure 
the flow in gallons-per-minute and 
select a flow valve size nearest to this 
capacity. Install the flow valve and 
re-check to be sure operation is 
satisfactory. 
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c) Pipe fitting to support pump. When 
a well seal is used, either a coupling, 
elbow or tee is installed on the top end 
of the last vertical length of pipe and is 
allowed to rest on the outside of the 
well seal to support the pipe, power 
cables and pump. Most well seals pro­
vide a fitting to seal the power cables, 
but if no such fitting is provided, con­
duit must be used to protect cables 
and to prevent water and any foreign 
matter from leaking into well around 
cable. 

d) Frost-proof pitless installation. In 
installations where the pipe from the 
well seal to the water tank is subject to 
frost or freezing conditions, a pitless 
installation is recommended. {See 
diagram below.) 

e) Be sure to attach owner-informa­
tion plates, furnished with the pump, to 
the lid of the motor control box for 
3-wire models; or to fused disconnect 
switch for 2-wire models. This is the 
only above-ground record of the pump 
size. 

Dole Flow Control Valve 



(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 

Pump won't run 

Pump runs, but no water 
pumped 

Reduced capacity 

Pressure switch won't cut out 
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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. 
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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. 



Trouble-Shooting (Continued) 

PROBLEM 

Pump starts too often, runs 
too long 

Any or all the above 

For your reference 

Fill in the followin~ information and 
keep this Installation & Operation 
Guide among your important papers: 
Information about your Myers Sub­
mersible Pump wil be found on the 
owner's information-plate. Whenever 
necessary to contact your dealer or 
installer, give him this information. 

PROBABLE CAUSE 

Water-logged tank (loss of air 
pressure). 

Check valve leaks. 

Pressure switch out of adjustment. 

Leaks in pipe. 

All known causes are checked but 
system won't work properly. 

SOLUTION 

Check tanks for leaks. Re-charge 
with air pressure to proper level. 
Check air volume control. 

Replace or repair. 

Adjust to proper setting and check to 
assure setting remains. If not, 
replace pressure switch. 

Check above-ground piping for 
leaks. If none, pull pump and check 
all pipe connections and connection 
of pipe to pump. 

Call Myers, your waterwell driller or 
your waterwell serviceman. 

Motor Model No. ________ Pump Model No. ______ _ 

HP _____ Phase ____ Volts _____ Cycles ____ _ 

Amps: L .__ ___ L2 Date of Installation _____ _ 

Well depth ft. Pump depth _______ ft. 

Name of dealer/installer from whom pump was bought --------

-----------------Date purchased ___ _ 

FRANKLIN ELECTRIC SERVICE HOTLINE 800/348-2420. In Indiana 800/552-2322. 

Printed in U.S.A. 10/97 
13800A968 

F.E. Myers, 1101 Myers Parkway, Ashland, Ohio 44805-1969 
419/289-1144; FAX: 419/289-6658; TLX: 948-7443 

F. E. Myers (Canada), 269 Trillium Drive, Kitchener, Ontario N2G 4W5 
519n48-5470; FAX: 519n4a-2s53 



THE RANGER 
4" High Flow Submersible Pumps 

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

MYERS 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 1100 feet 
- flow capacities to 100 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 

20 15 
20/40 31 28 25 21 17 

33 30 25 18 
37 34 31 28 25 22 18 13 

34 32 30 28 26 23 19 16 
17 12 

1Yz 27 23 20 15 
30/50 2 36 33 31 27 24 20 16 

3 36 34 32 30 28 22 15 
5 38 36 33 30 27 24 21 16 

7Yz 39 37 36 34 32 29 27 24 22 18 15 

5510-35 37 25 
5515-35 1Yz 49 43 35 28 
5520-35 2 50 46 41 35 27 

20/40 5530-35 3 49 46 42 38 33 27 
5550-35 5 49 47 45 39 32 23 
5575-35 7Yz 50 47 44 40 36 32 27 

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

1Yz 15 
2 40 33 26 16 

30/50 3 49 45 42 37 33 26 21 15 
5 49 47 45 43 36 28 

49 

40 30 
20/40 55 50 44 36 

70 67 64 61 57 54 51 41 30 
70 67 65 60 55 49 43 35 

67 63 58 53 48 43 38 
20 
40 29 

30/50 55 49 44 35 29 
70 66 64 60 57 54 50 46 

67 65 63 

20/40 72 63 57 49 40 
87 82 77 72 60 45 
96 93 90 87 78 66 55 

30/50 62 58 50 40 
87 82 78 72 67 52 39 
96 93 89 85 82 73 62 51 



SPECIFICATIONS 
Flow Total 

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

8810-25 1 25 7 18 12 30 
8815-25 1% 25 9 21 15 34 
8820-25 2 25 11 24 16 38 
8830-25 3 25 15 30 20 51 
8850-25 5 25 25 48 30 71 
8875-25 7% 25 37 67 45 96 
8810-35 1 35 4 15 10 27 
8815-35 1% 35 6 18 13 31 
8820-35 2 35 8 22 15 36 
8830-35 3 35 11 28 22 49 
8850-35 5 35 18 43 28 66 
8875-35 . 7% 35 28 62 40 91 
88100-35 10 35 37 75 86 119 
8815-50 1% 50 6 21 15 34 
8820-50 2 50 7 23 16 37 
8830-50 3 50 10 31 20 52 
SS50-50 5 50 16 48 32 71 
8875-50 7% 50 25 70 45 100 

88100-50 10 50 32 84 55 128 
8820-80 2 80 6 29 20 43 
8830-80 3 80 9 39 26 60 
8850-80 5 80 14 59 50 83 

I 8875-80 7% 80 22 86 66 116 
88100-80 10 80 27 100 75 144 

MOTOR/CONTROL BOX DATA 
MOTOR 

CATALOG NO. OF 
NUMBER HP WIRES. PH VOLTS 
82JF102 1 2 0 1 230 
SJF102 1 3 1 230 

82JF152 11.1! 2 1 230 
SJF152 11.1! 3 1 230 

SJF1503 11.1! 3 3 200 
SJF1523 11.1! 3 3 230 
SJF1543 11.1! 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 
8JF3023 3 3 3 230 
SJJ=,30~ 3 3 3 , 460 .. 

~-- '-:S;JF5021 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 71.1! 3 3 200 -·· 
SJF7523 71.1! 3 3 230 

" ·-.SJF7543 71.1! 3 3 460 
SJF7553 71.1! 3 3 575 

SJF10043 10 3 3 460 

I SJF10053 10 3 3 575 
• Does not Include wetght of sh1pp1ng contatner 

K3398 10/00 
Printed in U.S.A. * ~;;~:.<! Pentair Pump Group 
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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 

§§1Q-25 
125=25GPM 

35= 35 GPM 
50= SOGPM 
80= 80 GPM 

WEIGHT 

10= 1 HP 
15=11<0HP 

- ;g~;~~ 
50=5HP 
75= 7'h HP 

100=10HP 

- 55- STAINLESS STEEL 

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 CJS0-31 15 
24 50 CJS0-03 3 
24 50 CJS0-23 3 
24 50 CJ50-43 3 
24 50 CJS0-53 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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WaterDMSon 

Specifications 
Appllcetlon 
Cold water measurement of flown 
one direction 

llaldmum Operating Pressure 
150 psi (1 034 kPa) 

Reglater · 
Direct reading. center sweep, roll­
sealed, magnetic drive, wtth low fl ow 
Indicator 

Mauurlng Chamber 
Nutattlg Disc. synthetic polymer 

Options 
Slzn 
~·.%·x~· 
~·, :Y4• Sl...¥4" X 1" _.. 
,., 1•x1Y4• 

Unite of Menure ~ 
U.S. Gallons ~ 
Imperial Gallons 
QJbicFeet 
Cubic Metres 

Register Types 
Direct Readi'lg: a.-

. 

Synthetic polymer boX f.lld cover 
Bronze box and cover 

Remote Readhg: 
ARB. ARB ProRead 
Pu~RM 
Tricon/S 
TriooniE 

Bottomcapa 
Synthetic polymer 
~·only) 

cast Iron 
Bronze 

\...I-' 

I 

Conneatlona L.--
Bronze, straight or bent 

RliG10NAL SALES lllld SERVICE OFFICES 
• NOmliEAST; 230 CBdner St. 

SUte4 
, MA't12043 

49-5080 
• L..; 4261 Plymouth Rd. 

&a2200 
AmArtxlr, MI481Cie-0988 
(313) 995-6770 

• SOUTl-EAST: Hwy, 229 South 
Tallassae, AL 96078 
(205) 283-6556 

e Copytfaht 11191 Sc.hlumbargar lnciJsulas, Inc. 

RODGERS P&B INC it.I02 

Operating Chara~ristice --=---........ NOfmlll D~Miratina lllmlge - b AWWA .~·""li' Low Plow -D - cii100%AOGUraci±1A) Standlrcl j @195% 

~ ll!lto 20 US92Jl.-_.. 1 to 20 us IIJllll r-... \1lUS~ ... 
u. ~rrrw 0.23 to4.(1 m&lh --uo3mo'/h -

~· ~c1030US= 
0.17to6.B ~ 

2toSOUSgpm 
0.45 to e.s rilSitl 

Y•USgpm 
o.oemSih 

1' 1to50USgpm 3 to 150 us gprn :ttl US~ 
o.23 to 11.4 in'lh 0.88 to 11 A rilGih 0.09 ~ 

Registration 

ll8il~atradan fDM" aweeD hllnd ntYOIUIIon\: • _ ... .. ..... , .. 
IV10 USGallora " 10 IIJllQrill Galon8 " 1 Qblcfeet " 0.1 ~1\Aetree " 0.01 CU:IIc 1\Aatte$ " 

......... (&.wheel od ~= 

1Q.OOQ.OIX) US Gallons 
10,000,000 I~GIIIknl 

1,000,000 CI.DcFeat 

100.000 Cl.tic MIII'IIS 
10,000 ~OMelres 

-Dimensions 

....... A B Std - lnlmm llnlmm lnlmm 

'ill" rn 3% 4~ 
101 92 124 

'ill"x:ikc' rn Sli1l 47AI 
191 Sl2 124 

~· 9 <4% 5V., 
229 111 140 

~·SI. 71A! -4% 5~ 
191 111 140 

~·x1• 9 4o1otl 511.1 
229 111 140 

1' 1~ 6Y.z 81t 
279 165 162 

1'X 1YA" 11»11 6\1!1 ~ 
279 165 162 

• SOlJTHWESr: 14285 MidwayRc:l. 
SUle170 
DallaS, TX 75244 
(214) 404-82S1 

• WEST; 11726WIIIakeSt. 
&ln1a Fe Sll!lrm. CA SiloeTO 
(213) 94&442ff 

• CUSTOMEFI SERVICE: 
Hlahwav 229 South 
TlillassEiie, AI.. 38078 
1-BQ0.645-18Q2 

... 
" " " " 
" 

c 
ARII 

lnllnm 
,Slts 
197 

5111 
137 

&~ 
148 

5'1ll'se 
148 
5~ 
148 

Gilts 
168 

81MI 
168 

" " ~-J " " 
" ... , .. 

tr·- ~ " " 
... _./ 

" ~· 11 ~ 
" .. 

D ¢1: Pul Th .... OD li F 
lnlmm llllflnch lnlmm lnlmm lnlmm lbCkg 

~ 14 
1..Q30 1% 2~ ~ 

171 26 41 64 1.7 

~ 11Y.z 1.2a0 ~~ 2% 4 
171 33 41 e7 1.8 
m 11~ 1.2SIO 17At 2% e 
187 33 48 67 2.7 

7% 11V., 1..290 17AI 2% 5V., 
187 39 48 B7 2.5 

'All 11'11.1 1.826 1''* ~ 6Y.i 
187 41 ol8 70 2.9 
&1'!8 1111.1 1.820 21,t ~ ~ 
208 .. , 54 70 4.4 

&l'ta ,,~ 1.8tl5 2\t 21~e 1tM 
208 47 64 71 '1.6 

T-10 SMAU... 1191 6M 
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Water Division 

Sfs", 3/4" & 1" 
NEPTUNE 1=1 0 PRESSURE LOSS 

-,__.,... ....-

--~ -. !--"' ~ . ---- r-:-

s • 7 I • 10 11 12 1:1 14 11 11 17 11 • 
1.14 Ul 2.D4 

v V' 
k-" v ... -v 

1-
.,.,..,. .,.,..,. ... 

~ -~ -I--t-' ---

414 • • .271 ID 

. 
., 

.AIIO 

.552 

.181 

a o 1 2 a 4 5 1 T 1 • '10 n 12 1a 14 11 11 17 11 11 11 21 22 :as 34 • as 21 a a aa us gpm 

a .J3 

1" 

I 

ol 
Cij 
a.. • 

2 

... 1.14 us LDC a..a 2.• u1 ue 

1-----1---

v 
.-- ~---"'" _.---r-

......... 

.&to 

.414 -.. • 

.2'71 .Ill 

.131 

0 o 2 • e • 10 12 14 11 11 ao 22 24 2f ze ao aa :.• a 38 40 cz 44 u 48 m usapm 
D .41 1.11 2.27 4-01 .. oa uo ... , 7.72 1.13 10.45 11.• m'Jh 
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•

,-· ·'· 0 .... 

~ . I -" ~ . 
. . - "' ,, ..,. . '----..,;.....L ~ ,. 

..1(~ Y-- ~, ... ~ .... :-. \i 
Y1-l ~ ..__ J .•. 

··~\:.:f ......... ~:./~ ; ., ==-~ ~- .· 
Neptune· 
T-1o· 

Water Meter 
Sizes: 11,2" & 2" 

lia04 

:_) ~- ,/~ ~ 
·~ -==-..-·· ........ I~~.~.~..:..·---~-----------' 

' ' ':. _.,_,· 

Features 
and Benefits 
Roll-sealed Register 
,. Magnetic driVe, low torque 

registration ensures accuracy 
... Impact-resistant, 11at. glass lens for 

. leglbiDty 
• 1 :1 Rallo, low 1low inclic8tor deiBds 

leaks 
,. Bayonet mount alloWs il..fina 

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

modal stamped on dial face 

CUt Bronze Malncase 
• Sturdy, durable, conoslon resistant 
• Resists Internal presslfi stresses 

and external damage 
• Handles in-li1e pipng stress 
• l!learlcal groundng wr~Lhully 
,... Residue! value 

Nutating Disc Meuurlng Chamber 
,. Widest e1fectlve fla.v range for 

greater utility revenue 
,. ExoeUent low flow accuracy 
,. COrrosion resistant 
> Floathg chamber design Is 

unaffected by meter positiOn or 
in-line piping stress 

• Ttvee-place chamber for easy 
serviceability 

Systems Compatibility 
> Adaptabllly to al Neptune Systems 

provides flexibirrty 

Performance 
Every Neptune T-10 water meter 

meets or axcaeds the la1Bst AWWA 
standard. C70Q-90. Its nutatlng disc, 
positive displacement principle is time 
proven for accl..l'acy and clependabDity 
since 1892, ensuring maximum utility 
revenue. 

Construction 
The Neptune T-10 water meter 

consists of three major compOnent 
assemblies: a roll-sealed register. a 
cast bronze malncase, and a nutat1ng 
disc measuring chamber. 

The chct-readng register assembly 
is roll-sealed, eUmlnattng lens fogging, 
and Ia QQWied to the mcuurm 
chamber by a magnetic drtve. The 
register contains a low flow Indicator 
for leak detection and, for reacrng 
convenience. can be mounted on the 
meter In arrt at tour positions. Also 
available 8ra remote reading registers 
for the Neptune ARse tAutomatic 
Reactlg end BililQ) SystEms, FUser­
RM visual remote system, and 
Tricon ""IS ald Tricon/E systems. The 
register Is secured to the ma1nc:ase v1a 
a tamperproof seal pin. 

The corrosion-resistant cast 
bronze mailcase will withstand most 
service conditions: internal water 
pressure, rough hancllng, and In-fine 
piping stress. 

1he Innovative floating chamber 
design of the nutatlng disc measuring 
elemel'\t protects the chamber from 
frost damage while the unique cham­
ber seal extEnds the low 11ow accuracy 
by bondng the chamber outlet port 
to the maincase outlet port. The 
nutatlng disc measumg element 
I.Jtlllzes conoslon resistant materials 
throughout and a thrust roller to 
minimize wear. 

Warranty and 
Maintenance 

Neptune T-1 0 water meters are 
Wlmlrlted by Schlumberger for perfor­
mance, materials, and wort<rnansnp .. 
Schlumberger further offers an 
optional post-warranty maintenance 
program 'lor eoctenOed servace rre. 

When desired, OVIofl9r mantenance Is 
easlt)t accomplished either by lriized re­
placanent of~ cornpc:lrBlls or by 
parts repar at an i1dMdual ci:mponEnt. 

Guaranteed 
Systems 
Compatibility 

All Neptune T·10 meters are 
guaranteed adaptable to oor PUsEI"·RM, 
ARB, C~, Tricon/S, TrieoniE. NMR, 
and Unigun,.. Systems without 
removilg the meter from service. 



WaterDIIIIIIian 

Specifications 
Application 
Cold water measurement of flow In 
one direction. 

Mexlmum Operating Pressure 
150 psi (1 034 kPa) 

Register • 
Direct reacfrg, center sweep, rei-sealed, 
magnetic drive with low-flow indicator 

Measuring Chamber 
Nutating disc, vulcanized hard rubber 

Options 
Slas 
11..2" Rsnged or screw end 
2" Ranged or screw end 

Unite of MN&Ure 
U.S Gallons 
Imperial Gallons 
OJbicFeet 
Cubic Metres 

Register types 
DireCtor Reading: 

Bronze box and covar (standard) 
Remote Reaci-lg: 

Pulser-RM 
ARB Systems 
TriconiS 
1l1coniE 

Measuring Chamber 
Synthetic Polymer 

Companion flanges 
Cast Iron or Bronze 

BEG!QNAL SALES 111H1 SERVICE OPPICES 
• NORTHEAST: 230 Gllrdner St., Suite 4 

MA02043 
5080 

• ·14700 Farmington Rd., SUite 106 
Livonia, Ml4164 
(313) 421-308S 

• SOUTI-tSAST= Hwv. 229 South 
Ta..._,AL36078 
(205) 2B3-4;555 

• SOUTHWE5T: 14285 Midvvay Rd., &dte 170 
Dllllas, TX i'e244 
1?14) 40C-8251 

• WEST: 1172SWilalest. 
Sanra Fe~. CA90670 
1213) 948-4428 

• CUSTOMER SERVICE: 
l1lghway 229 Sooth 
Tallea8e,AL36078 
1·800-645·1892 

CANADIAN SALES 
• Sc:hllm:lergar C8nada, Ltd. 
~DMBion 
7275 wast Credit Ave. 
M!ss''"IQII• Onhllio, UIN ~ 
(416) 858-4211 
f'AX (41 8) SS\-0428 

0 CcpyrWit 1990 ~ lndulltrles. Inc. 

Operating Charecteristics ...... .rw-• ope...ung n.na• 
Sl• 11m' ; (:t 1..!%) 

1\#,z" 2 to 100 us gpm 
0.45 to 22.7 m'/11 

2" 21110180 us pn 
0.57 to 36.3 rrl'lh 

Registration 
Ra 

100 us Gallons 
1 00 Imperial GaiOI'IS 

10 Ctbio Feet 
1 CIA:IIo Melle 

0.1 CL.tllc matl'll!l 

100.000,000 us (3lllcRI 

100,000.000 lrrpelial Gallon$ 
10.000.000 Clillc Feet 

1,000,000 Clillc Melre 

....... A 8 Sid 

c 
ARB 

AWWA 
Slllndard 

Sto100US: 
1.110 22.7 ilh 

B to 160 US gpn'l 
1.8 to 36.3 rri'lh 

Pul lbreede •• lnlmm lnlmm lnlmm IMnm lnlmm par Inch ,.. 
1 v.z· 1~ 81Jia 8\t B'Ma ~. .,~ 1~· 

SaewEnd 321 2015 208 217 252 NPT 
1'W 13 B'AII 8'-tl M'te !llo\e 

£nd D) 205 206 217 252 
15'14 97/!e ~. '* 11"AA 11'14 2" 
3tfT 240 237 248 283 NPT 
17 9711• ~ .. ~ 11'AI 

432 240 237. 248 283 

PRESSURE LOSS CHARTS 

~U5 

-
Low Flow 

0 95% Accuracy 

~us~ 
0.17 I'll 
1 USgpm 
0.23 m'/11 

E SP BIZ. 
lnlaun lbs/ka lblllksl 
~8 27 31 
65 122 14.1 

~6 31 36 
65 14.1 15..9 

31AI 34 40 
79 15.4 18.1 
3\t 38 44 
79 17.2 20.0 

1Y.2" 

2" v 

T-10 INTER 10190 15M 
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THREAD NPT 
CONTROL VALVE (F.P.) 
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Cv FACTOR 
U.S. SYSTEM: Cv • U.S. gal/min 0 1 psi with SO"F water. 
METRIC SYSTEM: Cv = liters/sec 0 1 kPo with 1s·c water. 

VALVE SIZE 
Inches 1.6 2 2.6 3 4 
mm 40 50 65 BO 100 
Gel/Min 57 80 105 110 210 

P.00/05 

MODEL C 
CONTROL VALVE 

6 8 10 
150 200. 250 
480 780 1200 

C. FACTOR L.\t.ree/Sec 3.59 3.78 8.82 6.94 13.25 30.29 48.9 75.2 
IQUlVAIDl' LENGTH 

OF PIPE 

FLOW RATE 
• VEL0cRY OF 15 f.p.s. 

. .... 
• 

fll . ,. 10 

8 

6 
5 
4 

Feet 9.8 30.0 59.2 55 85.6 171.84 243 327 
Meters 2.99 9.14 18.04 18.76 26.09 52.38 74.11 99.73 
MAX Gal/MiD 90 160 340 225 600 1300 2300 3700 
JON Gol/ltiD 2 2 5 5· 15 40 50 100 

-;1 
100 

CA\JITAt!ON CURVE 
IlL 
I 10 t--+--t--+--t--t---t-7"f-

l=~ s: § 0~~~~~~--~~ 

c,, (\,1 .. .. 
r 0 ....... ·'\' lL fo "' 

rr 
H l J / L 

11 (/ If / / 
'1/ J. I i/ / 

J. '" l L I 
·11 IJ J I I I , 

" 
, / , 

1// '/ L 
rt /) 1/ I I I 

~~ II J -il I J 
~'I J.'f{ I :1 I I I 

2 

~ 
r 

.. 
0 
0 

I ) 
'/ I v I 

FLOW IN GALLONS PER MINUTE 
DAT£:11/28/94 
OWG. NO.:SCHL 
REV.; E (3/01) 

p.3 
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CONTROL VALVI!S 

P,£14/05 

Pressure Reducing Pilot Valve 
3/8" Model PRP 

Exclusive unleaded bronze valve body design. 
JUM 1,1001/Wv; 2 

The Model PRP Pressure Reducina Control valve is 
designed to 1'Cduce 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. 

llct~tions: 

Features 

• Simple/Reliable construction 

•Unleaded Valve Body 

•Replaceable stainless steel seat 

• corrosion Resistant Pans 

• Low friction Yoke Design 

• Standard range 3o-300 PSI 

• One year warranty 

Wat.r Trelllm.nt 
/rrl at/on 

Well wnur pumping 
Mnrirre 

lndu~trial 

Procu11in• 

How 10 specify 11nd order: Discount Code; "B" 
ReplatlllJ Feet or Facto., Rcc•latlq ModelPRP Liat 
Ra•RePSI Water PrHet lil.PSI S_l!rbg(_ Number Part Number Price 
2-6.5 PSI S-15 Ft 3 . .5 PSI 9600397A J52JOOA $158.95 
2-30 PSI S·10 Ft JOPSI 96003978 UZJOOB 5158.95 
15-75 PSI 35-175 Ft 20PS1 9600397C 152100C $158.95 
30-300 PSi 69-692 Ft 60PSi 96003970 1521000 $158.95 

Flc'JIItcJii< dl.<tiiiJUIIat}ilr.IIII"I!S othl!t"IYIJt pilot Yalllt.• und uultiii'IIIIIC~ cCUttl"(l( '11(1/~~ts.{or rnrrnicirml. indtulriul anJ in'lgatiPn appli<:<ltionl·. 
11111'111 j/Oiff(IIIC.t"IHII 

vlllYhctiv~ .................. ······ 
...... , .... 645 ApriiiO, 2001 Rev; PRP 041001A 

p.4 
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5.63 MAX 

1.88 MAX 

"'1i'r ..,., 
wmR YALYI.'S 

P.05/t35 

CONTROL VALVE 
PILOT 
3 8" 

MODEL PRP 

MODEL 3/8" PRP 
PART f 1521000 

SPRING RANGE XX-XXX PSI 

J'OR RBITRENCE USE ONLY. SPECIFICATIONS SUBJECT TO CIIANC8 WITHOUT NOTICE. 

DESCRIPTION p N MATERIAL ASTM 
-----

18-8 
1 -B 
, -8 

1-836-FL 
304 

-----
A. -----

9 9678497 -----
10 9778597 -----
11 8378797 -----

9708 BUNA-N -----
13 1 OPTIONAL 8840 BRASS -----
14 1 8 78 7 BRONZE -----, 1 8378197 FEDERAL. LOY 1-836-FL 
16 8378197 FEOERALLOY 1-836-F'L 
17 1 8678897 STAINLESS STEEL 304 

9778997 BUNA-N 800 -----
DATE: 2 0 
OWG. NO.: S150097tL 
Rtv.: 8 (6/01) 

TOTAL P.05 

p.5 
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WARNING-Misuse of pressure gouges may cause explosion and personal ifliury. Do not use withoutfit'st:reiiJ/ing,:tuttJ: ;: !0~>, 
understanding these instructions and the apparatus installation and operating instructions. 

)::.· .I' .. .:: '.'_·",·.:~·;:_;;~\METEK-
... :-: .. :-·J:.-f.~~--: : .. _•\".·.:.:." :_:· <· ... :·•_:r-.,·, .·;· __ • 

"··.· .. - . : . ~ ' 
. y~ ~ ... _,· .: 

· .. _-uS,;GAUGE.DIYJSIQI)I_•.SEllERSVILLE. ~ENN~XLVAI'-!1~_18960 .. ~· 

:·_·us£~ ~AMD'-INSTALLATION OF'-'-PRESSURE--~GAUGES 1 

.. .: .· 

__ ... -
:r 
-,. ··:, -:,: 

The following information pn installation aniiYise has been excerpted from ANS,l B40_~ l-! 9_8fF "[ije, Cf!mp_lete' ANS! 
840. I-!980.standard which ion'iains'iidilttibrl.tiiiiifckmation may be obtained at a cost of $9.00 from the AMERICAN . 

:SOCIETYOFMECiiANICALENGINEERS; U,z~teq'Engineering Center, 345 East 47th, New York, New_J('of,kJoOi7 . . · · 
'-4: Com>sive ftui<l'-system• iaas ""d liq­

uid\. Location of Conntction 
Stem Mour\t\!d-Bottom or Back ~- Pressure !lystems containing ~ny ex-
Surface Mounted-Bottom or Bac.:k plosive or ftam~abiC .mixt-ure- or medi-

, Ftu'h Mountcd-Ba<ok . . . . , ..... um 
Tl'pe . .pf.Con.nn-tion ... Tarer .. Pirc cQr1nec- 6.'-Stcl~ ~y;te~s-
uOns tOr prhsures up. throuatr- 20.()90 psi .. ...,_:. N-on:.Steady"j,Ttssu·r~ $ysle'il111.:.' 
ate usuillty'ltR-27,.Jii4.·lll or .If~· I• Ameri. . : -R~ Systems·. where high: 'CIYcrpl'essure 
c,an Standard .. c,xternAJ or ·internal taper pipe. . .... C<>uld be-accidentally applied. · . 
th'reacls (Nm per'A'NSI 82.1 .•• required. . 9:' Sysiemi' whe~•in interi:han .. ilbit:ty or 
AtkJve:thi.-Pressi.Jre '4""high Pre-~,.ure'tubing ·: '--aauanA:bufd resutt in hatai'dous inter-

~i::~~~li::n:C:,.~!a1,!~~h~!~;~~g~s: ·- · ·· · ,naJ co.ntamination or-where lower pres-
-cspei:iaHy· C.O·ith ·liq!Ud-liDed cas•·· arid ... sur~ puges could~ installed inhighcr 
where -vibTation is .. extremeJy severe.,. c;on·. ' - t· p·ressuf'e~ystems: ··: .. ,. ·."' 
sider~:iiOn sttoUJd'be afven tO the posSibility - tO:~'S.Y~ems containing radioa'-1Ne ot tox-
orfiiiUtt 'Of the stem Ot att&oci&ttd ,pi~ing,' ~c, tlui~!'; (~iquids o_r aa~s) ... · . . -
-~·u~~ by:tM_o~ib'1'tina .~A!"& .. ¢:.thc.puae~ :~:r .. ·i.·(.l·~~~·m~~emm•_}?'~u&IJed_}'J._~ h~d~~~ . .:_?v'-
_A l_arae_r. c::onftection_(e.a. li2 NPT in-Steild •v 

of ll:fNPTl i11idlt>r a-stronp;r~tem·maieriaf·)•· ·:..l'.6•Wheri P.,jes·are to<b<'ulcd in ·con· 

~~o~~;i;!~!~~tec~ instead ~f-bnns~_should ~·- . ~:~:~:~~~;'::~~·;:k'n~~~nw:'J'be~~,j~~~ 
J.~.J~U) M-ou~tini :-I PresSu~-- ·aau~ ift I'~, : tNe> raftdom-'Oi-~ uniq'ue destfuctive Phe­
Posltic:itr··other· than :that·.at· whk~ .. Jt. 'Was'· · ·-- nomena-c:an a:cc:ur .. In such.cues the _u)er 
caJib~e~ .c::a_n .a'f!ect-it_s Accuracy. Normal shOuld -alw8vs fufnish the sUpplierMor man-
calibriliifla. posltfO~ is upri1ht1vcr'~iciJ. For U&ciure;·-wft'h hiform'ation --relaiive to· the 
&PJtlicaiiOns. requirinl moUntinJ m other · ·· -,- ~f'llicalion -~net' .solic_it .. his a,dv:ice, prior to 
than tlris positi<Jn. notify the supplier~ . ·installation· of the puge. · · · · · 
3 .• .3 .. 11 CAUTION TO USERS. PRU .•• 2.7 !"ire and'e~plosiuns ;;,;lhi~i(Pr:euure 
SUJt£'GAUGES CAN 'liE RENDERED IN·· sYstem 'Can cause pres>un el~ment failure 
ACCURATE 'DURING: SHIPMENT"-D[.·_ with·veryviolent.effci:Ls •. cvcn.to_th~ point 
Sl!'fTE CARE .TAKEN I~ PACKAGING. .. of completely disintegratioa or meltinc the 
to INSURE CONFORMANCE T0'111E · prtuure puat(i·Violent' effects' are also 
STA'ND4RD- GRADE TO WHICH· THE._,_, .' pro(luc.cd,.,when '•9ure-. OC'CUB due to (I) 
PRESSURE .GAUGE· WAS MANUFAC· hyclro~en embrittlement,(2l contamination 
TURED. IT SHOULD BE CHECKED BE· . of-a ·<oinpresied B••· (Jl· formation of Ke· 

~:-::v. . . . ~~;~·;;:~,;:!~~~~t·::~~-=~:~~:,0~;;::. 
•-• Scope !61 fatiaue><1l ihe·:~reience of. shoCk, and 

This section of the standard rresents ccr- (8l excessive: ~!bn1.1.i9n..__ NearJy any, fai_lure 
.tain i~or~tlon to.auide._ ,users.~supplien _. ::nt.~:~;ed gas ~-~-~t-~~- P_rod~-~~~ :.yio-
and manufactu~rs tO~ard' mi~imizina: ihe 
·hazards that.-c;ould resilk''from-'misuse or •· ~-~~~"!:r!u~I;,;~ic~~J:~'::f':i~~ti~~..J~: 
d!:fcP!~~:~on~~~~:~:e~~~h:f!~c:~~- ·. ~mem f~lure: ·1) failure ·aue -rc; ratipe, 2l 
familiar with all sections of this standard as ··failure due 10 -appliCattm,of oYe_rpresJure. 
all aspects or safety cannot be covered in 3l corrosion failure and 4) explosive fai~ure 
this section. Consuh the manufacturer or due to chemical reactioft;(e.xplotion) within 
supplier for. advice_ whenever: there is un-·. . the element. 
certainty about the safe application of a· ..... ,_ 4.2.1.1. Flltixu• Fail;,.,·.· Faticu~ .failure 
pr-.ssure,auae. : ' .. '. . . aenerally occun 'alon. a·Jiilhty·'strcsscd 
•.l ~irttlrl DtocUoto.i ·:'' . · .edJc ·•radius appearine as a small . crack 
•. l;l Adequate safety n;sulls from int~lli, ..... which propaptcs alon1.1he_ ,_die radius. 
aent plan_niRJ _and careful sclec.tion-and in- ' Such faihir-.s ate usually riior-. critical with 
•tallati'!" of puacs into. pressun system.' 'compressed ·····media .than:.with liquid 
The. user should• inform the ·supplier .or ·'all media.·, . . , . • . • 
~-ondil_i<>!)S pert!~-~~ to. th_e,_aPJ>!ication and .. Fatigu~cracks usual-ly release tJie·media 
cnvrronment so' that the suppl1ct can r~c: · .. ,. ftuid slowly ·se ca.Se pressure-buildoup .. can 
ommend the most suitablo'·poae--fO. the.- '--; be .. ave_l!led .. by.,.pr!'vidine.,press.ure,-rclief 
application. 'Openinis in the ..Uie CaSe. However. in 
4.:Z.l The history of safety with respect to hi&h pre_ssurc. elastic :C:Iem~nts_;~~t;"e. the 

yjeld streit1th approaches· the ultimate 
lhe use of pressure sauses·has been excel· sircrilth. of' ·the 'clcinent ·'nlateriiil;" f.tigue 
.lent. ,lr)jury to personnel .and damage . .to ' ·1 bl 1 · • 'I 
property have becil'minimal. ln mosr in- ,_., ure may '""em . e cxp OSIVe ,,., ure.; 
stances·, the ·cause:offailure bas 'been-mis- ,.. reslrictor placed in_the._puae pressure 

inlet wiD reduce pressure ·surae's ·and rc-
.use.or mi~pplication. . ._ : -strict: fluid fl.~~ into the JJ&rti~IY. -_cpen 
··:i.J n.e' pres~ur~ ·~ensina eiement in most bourclon tube. A. restrictor .should be con-
puaes is subjected to· hiah· internal Stress- · ··s1dei-Cd for aaU.aes- Used -in compressed aas 
-es. and.apptications ex;st_ .when: lhe possi.-.·l ;._applications~-',·_-. -.·.~ -~~·- -:, .. 

- bility- of· C!t-tastrophic f&ilure iS:. pre~ent. 
Pt.ssure rcJIUial'ors. ·chemical (diaphragm) 'c •• 2.1.2 Q•<rPr<-" ·.fllilur••.: Qverpres-
seals. pulsation.-dampc:rs: or·.snubl>ers, sy, su~ failur-e _is .caused by the application of 

h inte....W 'Pr'Cssure lreatcr llian•the 'niicd lim-
P _ons._etc::.~.are~ayailab_le .for use,i~ these ·--··--its .oT-·--elastic: element. and can occur 
pcit~ntiaUy· hazardOUS systems.' ..... c. . When I low pressure puge is Installed 1ft I 

4.2.4 CAUTION. PRESSURES IN EXCESS hilfo pressure pmt or system. The ell'ecu d 
OF EUI:.L SCAL-E PRESSURE OR .V"CU. ;;.·. -. O>Cil>tftsutc faiture."usuaqy: niore critical 
.UM.SH,OU_LD liE A VOIDED •. OV.ERP.RES- .• ,. in _campressed ps systems. ,than in liquid 
_SURE MAY 'CA'USE CALIBRA:TION ' ···~ fiDecfsystcms. are unprediccabfe and may 
t::HANCE;.-DAMAGE,TO,_THE--ELAmC.•;·;c'Ytause:>pat~S t<i'*. propeDed''iil•atoy.dircc:­
ELEMENT. QR GAUGE.FAILURE AND .. , .. ,tiosa...Casn witb.pz:essure •. r:.:lief,QIICftiftJS 
THEREFORE SHOllLD NOT BE AP· ··• , :WiD nofaiwayS:relaiil exj>ellect P',itis ... · 
PLIED UNLESS RECOMMENDED.IIY ·':<:•;: PlliCiiij:ai'Miricti>dtltlieCj>reiiure'ilau .. 
THE GAUGE MANUFACTURER. inlet will not reduce the immediate otrcct of 
1.2.5 The followiftJ systems are considered failure but will help contrOl ftow or escap-
potentia.lly-hazardous and must be cereful· .. ina ftuid foJlowina .. rupture and reduce po- . 
ly evaluated: tcftlial of secondary effects. 

I. Compressed ps systems. It is aenerally accepted that solid front 
2 Ox·y1 c· ' 1 · · • .-. . .. ·, .case~'with,pres~re :relief back will reduce. , 

· n sys ems. ' ' the posiibollty of parts beioa· projected for- .. 
3. Systems containina hydroacn or free ward··tn-:tbt event.offailurc. ;.:Jl-. 

hydroaen atoms. 

The io<indow .mat~rial alone· wil~·nof'pr~ acn. chlorine; nitriC :acid arid hydrogen j>er-
vide adequate protection against internal oxide are involVed. l_n th,e.pre"se.nce of oxi-
case pre"ure build-up and can. i~_fact. be dizi,. agents' potential· haZard ·can result 
the most hazard.ou" component.' : :· ·,:- · :..rrom chemical ra:clioa; iJnition or explo-
4.1.0 D>a:os/on, Failure. Cori-o5ion fail-.,. sion. Completely fluorinated and/or chlo-
ure oc:curs When the clasiic,.elemenl has · .. '- rinate(j ftuids rna~ he suitable for such.ap-
been weakened throuah 'attac~ by cprrO: · · '· phcauons, , .• _. ·> · • · · > '' ' 
sive chemicals present in either the media·· · ' The uscr;shatl furnish detailed informa· 
inside or the environment .outside. it. F.ait,. . . lion -~lative to tbe_ applicati!)n of puaes 
ure may .. oc:cur a. pinliole leakage thi'oiigh·'· ha"inc liquid-filled caseUand 'solicit the 
the'-elerrieni: wall<' Or· early. fatigue·. failure;' . i::~~ 'lf the Jl!l'l~ -SU_pplier: prior. to instal• 

~h:.J~'ij~~:,:;i,~f~ o~r.::rn~i~':..~~t ~- · ·· Consideration sHould at.O'I!csiven to the 
the material. instantaneous hydraulic effec:t-·wbich may 

A .chemital',ldiaphragml- seat. should-be. ,be .created by one or the modes m failure 
coriiidcreil for use with· pressurio media· ·· outlined in 4,2.8: ·The·hydnuiliC. etrcCr dire 
that may have a corrosive effect on the to pressure· element failure-could cause thC 
elastic element. window to be prOjected .forward even ~hen 
4.2.8.4 Exp/osi .. Fal/uu.Explosive failure a case havinc a.-solid frotit.is.ernplo#cf. : 
is cau•e~· by 'the· release· m explaslve'·ener- - 1:' :'. ,4.3;4 Restrict or . . Placinc· I -'!'CSirictor ,bf:. 
IY l~l;tCra.ted,-by a' chemical reac\ion ,such ': •' ·lwe<;~. the. prr.ssure connection_ and the 
•~ cao·.result when adiabatic compression -!. 'elasric clement '\\lilt not feduce theiimmCdi~ 
or oxyJiCn O<!curs in the presence or hydrc): ate ·_effect of :failure ·bu1 will help control 
carbons. It is generally accepted that there ftow of . .escapi'nt~.fluid followio'w rupture-and 
is no known means of predicti,. the magni- redui:elhe )>(ilcntial oheC:oiHiary effects:' ' 
tude or effects m this type or failure. For •• 3.5 SJH</fic Service Condllions,.; .· . 

• .3_.5.3 A mmmria G_au11•. A PIIIC desipo:d 
to 1nd1cate .ammoma pressure and to with-

41.3.2 Pussu,., Eitmrnt stand -the~ COrrosive .-etJects ··or. :ammon;&. 

~~':.,O::•ife ,f:l::f~a;,~:C:;~~r. ~~~ -•.J.~ I Specific -Appitca_lla_ns.for. ,.-essun: 
P!Jaes ,elUsl Where hazards ate known. I~ 

dow will· noHtecessarily prevent pans J»· ·' ·· --mast' instances' .Cquiremeiots 'far ClesiJn; 
ingpr()ject,edforward-. · .. -· .... .. . ; ~~onstruotion;and·.use.of-puscs·Joo-these 
4.2.9 p,._,sur• connec(ion.,.See. recommen- .· applications ate specified bY State '\" Fed, 
datiOIIs'in'parapaph ):3.4: · ' · era! Agencies or Under'writers"LabOraio-
4.3 Safet) R.c..nionencla'tions ries.--·lnc ... Some -or ,these Specific: Service 
•.J.I cf)p~rtJtih/1 Pr<$sur<; ·The:' pres$Uie gauge~. are listed •. bclow.,.Thc listis not in-
puge .sele.cted •hould have .a ranee _JUch tended' to include an types· and the ·user 
that the•operatinc pttssure oc:c~n in the should always. advise the supplier of all 
middlc.half'(2S to 7S%Jof the $cale:.A,Iood .-APP!/c:,ati~,<!-etails: . :· .. , ·: , ~· : , .. _,; 
ruleof;thumb.is·to_selectagau,c,wilhJ!full 4,3,5.~ Oxy~•n (Jau11•- A puge desiped 
scale pressure two'iimcs the intended oper-· 'to 1nd1cate ·oxygen 'lJressure." . Cleanl1ness 
atinc·preSsUre;' · · ::.-- · ·_., shall comply•wilh'·J..evel .IV (sec :Section 

Should,it be necessary for the .operati,. _ . 5,.0). The dial shatl.be clearly marked with a 
pressure to cxceecf7S'-f · 0( fuU seale. con- universal symbOl' andlor·'USE. NO OIL· in 
tact-ihe !Wpplier·for rcc:l>mrnendationsi. · · • 'red 'coiOY>'; · .- '·-~·:. ·_,; ; . _,, ,; 

This does not apply to Test, Retarded. or 
Suppressed Scale pugcs. 

•.3;2!1 Compatibility;. with, thr Pr<.ssl(r< ' · · . The puae. "'1'Y bear the inscriptiO!) AM· 
Mtd,iuwr •. Thc elastic.clcment.i_s ,cnerally .. a MONIA on the dial. It may alsO inclilclcthe 
thin-walled member Whicli of necessity op- · equivalent temperature scale markiiiiS on 
crates. under· high .stress· conclitions··and' .t~c dial.; _, ,, . . ... , , .· . " 
must. thcr:dore •• ~ carefully. select~, for, , ~.3.5.• A,c._IJI/<"~ (Jaug•, A puge designed 
cornp&tibil(ty·with the pressure medium be-: ' ·to indil:litc acetylene pressure; It Shall be 
ina;measuredc'None,o(.the. common elc•. - construe~. ilsinc materials that are com-
ment materials is impcrvioupocvcry ~ype , patible With commercially available acety· 
<X cbcirii'at attack. The ·potential for corro- !erie. The puac may bear the inscripuon 
sive attaclt is.-establislled by.many fattors .. ACETYLENE·on the dial. • • 
includinc the concentration. temperature . )-; !1,3.•5.~ q~_,.iCJJiyiJUf'· A.IIUI!: designed 
and conlamination of the medium. The' lo Indicate the pressure orcort'OSive and/or 
user, sbould infonR the puge supplier of · h ·..a. · ·· Jl 'd Th · " 
thcins.iallatiOn ConditiOnS SO IMI the appro-" · .. "' . ' 1"'' VISCOSity. Ul S.. e :pnmary m&ICn· 

· , 1 ·~co "· 1 • d . , · al(s). in. contact wilh the:.pressure medium 
pnatccement malon~scan..,.,seecte: · · · may·be'kfeiifified 011 the' dial. 11 may·be 
4.:u:.nn:additiotrto thc•fai:ton'discussed .. cquippec!:Wilh ~ chemiCal ~; .,Uisation 
~~.e_i·~~ ?PAbilitr·of~ pressur~ ~lem_~!Jt·, : >damper:.,-~nd/or pres$u~ rdi~ ·deyi~e. 
rs 1iiftuenc<[d by thc.de51gn1 matenals arid · These d~1ces help to minimize potential 
fabricilti<in of~·foints 'Miwu" it:S parts. - ., ! •<iamajwto personnel and. prq>eny. in· the 

Common methods of,joini,..are:soft sol- .... .event.or P1IIC failure. They may .Jso re·. 
dering. silver biuina 'and welding. 'Joints. '·duce ai:curacy'ancl/or' sensitivity •. however. 
cari·be_11f!liC:tecfbytemperature,·Stressand -- 'ui;,o.r~n~ · " · · 
c~~s·~~--~echat Whe~ appl1cat1on qu~s-- - ft 1S 'liot · recoinmenctecf·.that pr~ssutc 
uons o,ns~ •. ll;lese fa.~ tors •?.ould ~. c"nsJd· .. pu,cs, be moved from. one application. to 
crcd anctdiscussed by the user and manu-· another. Should ifbe necessary, however. 
faeturer. ·. · , ... · :.- ..... , · ~ •. ,_, •· · .the f61lowi,. must-be considered. gc ·:·,_,:·· 
•.3.2.3_, S<>flle spe<;iat applications re~i~ ,-;' ', .••• ,1 Ch•mic:Dl· CoMpatl'bi/ity. nlc i:onse­
the pre~~ure ~leme':'t.ass~ft1l>ly havc,a high_ ,· . quence~-<X incompalibility. can range from 
d~e or lidlcaRr-·tilft"/lnty. SfM:CI~- ·ar· .' . coriw!t.in&tion to CX,P.IOSive failure. For'eX· 
ranacmeni'.S~ould be made between manuo •: ·,·:ample. movi111 .an-1>tl-scn<ii:epuac to.oity· 
factur_er ;a~ u.s~_r ~o--~~~ur~ _that th~ -~~~~~· r> .. ~'". • -aen ;sen.'ice can -result .in.e:xplosive failure. 
bl.-leakqe rate•rs nolexceeded.- .. ·. · .. • ,.. . .. .. . · · . . ·: .. • 
•.J·~c , ._,,,, .. ·, ., .. ,_,. •.•,2_Parllal F;allgu•. The.lirst_a!IP\•cauon 

., a tU · · ·· · - may lftVolve pressure pulsatJon Which has 
•.3.3.1· Casb;. 'Solid'Fr<Hit. :tt is .generally· .expended: most, or the ·puge life. resultilll 
ae<:cpted that~ solid!•ont case per SecliOt>. •, . __ in ~.IY ~a.t!aue)~ the.jeC~"'!- "!'l'licatjo~-: 
3.3:t"will'rellu'cc the ·possibility or parts •·. • ••• 3 Corrosio". Corrosion <X the pressure 
bcilll projected forward in the event m element assembly in the first application 
dast1c clement failure. An exception is ex- may be sullicient to cause. ear:IY: (ailure in 
plosive failure or the elutic elemenC" . the secondiP.P.Iication, . ... . . . . 
..3.3.2 Cam, Liquid Fill•d. It has been •.U.f?thtr cJilfsld~riU;~?~m;~usilll 

. seneral~lice 10.usc glycerine.or silicone ·a Jl81110!-'ll~...,delltie.s cQYCreil;m'1liis stan--
''fiUinclu!Oids: Fiowever, the•• lluids may · dard 1 · r · of 
not(be;·tuitable .for•all ,apptiafion&. They · · : shoMcl i,!~J';11>~ ~P J:!::J:le;:ma::~:! 
should be avoided where strong oxidizine when a new_puJC is setec~ed. 
qents itK:Iudinc: but not limited to. ox)'· 

IMPORT ANT -Read other s~de fot;.lldditiorull instructions and w.arnint,s• 



In addition to the ANSI B40.1-1980 standard, the following additional instructions and warnings should he read and understood 
before .using .this product. 

A very important aspect of selecting and installing pressure gauges is 
the consideration of the hazards that will result in the event the gauge 
fails. 

The primary causes of failure are misapplication and/or abuse of the 
gauge. Those people who are responsible for the selection and installa­
tion of pressure gauges must recogniz~ conditions which will . ad­
versely affect the ability of the gauge to perform its function or which 
will lead ta early failure. These conditions may then be discussed with 
the manufacturer to obtain his recommendations: 

Failure may constitute: 
I. Loss of accuracy. 
2. Clogging of the pressure port. or damage to the internal mecha-. 

nism so that there is either: 
a. no indication. when pressure is applied or 
b. there is an indication of pressure even though- none is applied. 

3. A leak in the pressure containing parts or joints. 
4. A crack or fatigue failure of th~ bourdon. 
:5. Bursting of the bourdon due to severe overpressure. 
6. An explosion within the system due to a chemical reaction of the 

pressure medium with· contaminants causing the bourdon to 
explode. · -. 

When specifying, using or installing a pressure gauge. the following 
facto~s must be given attention: 
I. Operating Pressure 
Do not continuously operate the gauge at more than 75% of the span. 
Bourdon tubes are necessarily highly stressed. especially in ranges 
over 1000 psi and continuous operation at full scale will result in early 
fatigue failure and subsequ~nt rupture. 
2. Materials 
Be certain the materials of the pressure containing portions of the 
gauge are compatible with the pressurized medium. Gauges are com­
monly made of copper alloys (brass. bronze. etc.) and may be subject 
to stress corrosion or chemical attack. Bourdons have relatively thin 
walls. and the accuracy of the indication is directly affected by any 
reduction in the wall thickness. Use of the same material for the hour­
don as used for the tank or associated piping is not necessarily good 
practice. A material having a corrosion rate of .001"/year may be suit­
able for the piping. but will be entirely unsuitable for a bourdon having 
a wall thickness of. for example •. 008 inches. It is imperative that the 
proper bourdon material be selected for the service on which the 
gauge is used. Gauges specially constructed for corrosion service are 
available. 

3. Cyclic Pressure and Vibration 
Col)tinuou~. rapid pointer motion will result in excessive wear of the 
internal mechanism and cause gross errors in the pressure indicated 
and possibly early fatigue failure of the bourdon. If the pointer motion 
is due to mechanical vibration. the gauge must be remotely mounted 
on a non-vibrating surface and connected to the apparatus by flexible 
tubing. If the pointer. motion is due to pre~sure pulsations. a suitable 
damper must be used between the pressure source and the gauge. 

4. Accuracy at Low Pressure End of Span 
Pressure gauges should not be used to measure pressures less than 
Ill'* of the .span. The accuracy of a pressure gauge is normally stated 
as "percent of span". The accuracy of commercial Grade B gauges 
(see ANSI 840.1 for various grades of accuracy) is :3% of span over 
the first-quarter of the scale. If. for example. a 0-100 psi Grade B gauge 
is used to measure 6 psi. the accuracy of measurement will be :3 psi 
or :50% of the tlpp/ied pressure. In addition. th·e scale of pressure 
gauges is often laid out with a "start" (take-up) which can result in 
further inaccaracies when measuring pressures which are a small per­
centage of the gauge span. For the same reasons. gauges should riot be 
used.for the purpose of indicating that the pressure in a tank. aut~ 
clave. etc. has been completely exhausted to atmospheric pressure. 
Depending on the accuracy and the span of the gauge and the possibil­
ity that a "start" (take-up) is incorporated at the beginning of the 
scale. hazardol!s pressure may remain in the tank even though the 
gauge is indicating zero pressure. A vent valve must be used to com­
pletely reduce the pressure before unlocking covers. removing fittings, 
etc. 

5. Fatigue 
·As with any spnng. the bourdon will fail after extended use and re­

::tease· th'e'pressurized medium. The larger the number·of applied pres-
sure cyCles and the greater the extent of the pressure cycle. the earlier 
failure will occur. The fatigue failure may be explosive. Since such a 
failure will be hazardous to personnel or property. precautions must 
be taken to'contafn or direct the release of the pressurized medium in a 
safe manner. 
6. Frequency of Accuracy Evaluation 

·Where the pressure measurement is critical and gauge failure· or gross 
inaccuracy· will result in hazard to personnel or property. the gauge 
should be checked for accuracy and proper open1tion on a periodic 
basis. 
7. Use with Oxygen 
Gauges used for measurement of :oxygen pressure must be free of 
contamination within the pressure containing portion. Various 'levels 
of cleanliness are specified in ANSI 840.1. The gauge itself and the 
equipment to which the gauge is attached (pressure. regulators. cylin­
ders. etc.) must be kept clean so as not to contaminate the gauge: 
Filters on the equipment must be examined periodically and cleaned 
or replaced. The sudden in-rush of a high pressure gas will momentar­
ily create a very. high temperature which in the presence of oxygen 
may ignite the contaminant causing a violent explosion. Therefore, 
when the valve on the oxygen supply tank is opened, to admit· oxygen to 

. the regulator. the valve should be opened very slowly 50 as to allow the 
pressure to build up slowly. In order to accomplish this it is recom­
mended that the tank valve be opened momentarily and then closed 
snugly· but not excessively before attaching the regulator. This will not 
only blow.out accumulated dirt in the valve. but will also place the 
valve i'n a condition that will permit it to be opened slowly rather than 
suddenly breaking loose as a result of heing closed too tightly. When 
bleeding the oxygen tank prior to attaching the regulator. be certain 
the valve opening is directed away from any open flame· and the 
riperator. When opening the oxygen tank valve, the operator must not 
stand in rront of or behilid the gauge and must wear eye and race 
protection. In this position if there is an explosion due to· contaminated 
equipment any panicles projected from the gauge will not be propelled 
directly at the operator. 
8. Use with Hydrogen , 
Steel bourdons including 400 series stainless steel are subjeCt to hy­
drogen embrittlement when stressed. Measurement of gas or liquids 

. containing hydrogen (such as natural gas. sour oill require the use of 
special materials for the bourdon. 
9. Venting of Case 
Vents provided in the pressure gauge case (clear.tnce around pressure 
connection. rubber grommets. pressure relief back. etc.) must not be 
closed or restricted from operating. There is always the possibility that 
the pressure medium will be admitted to the case interior as a result of 
a leaking joint or ·bourdon tube failure. If this occurs. the pressure 
medium must be vented from the case so as not to build up sufficient 
pressure to rupture the case or window. ,.owever, venting will not 
prevent case ~pture in the event of a violent explosion. 

10. Uquid Filled Gauges 
Performance of pressure gauges used in severe vibration or pulsating 
pressure service,· can be improved by filling the gauge case with a 
viscous fluid. Gauges constructed in this manner necessarily require 

· sea.led cases to prevent the escape of the liquid. However. some 
means of venting the case must be provided. In some mstances. this 
vent is sealed to prevent loss of fluid during shipment, and must be 
released after the gauge is installed. Be. certain to follow the i:'lstalla­
tion instructions for properly venting the gauge after installation. The 
liquid filling most commonly used is a mixture of glycerin and water. 

Glycerin can combine with strong oxidizing agents including (but not 
limited to) chlorine, nitric add and hydrOgen peroxide, and result in an 
explosion -which can cause property damage and personal injury. If 
puges are to be used in suc;h service, do not use glycerin filled puges; 
consult the rectory for proper filling medimn. 

1111118-Misuse of pressure gauges may cllUse explosion and personal injury. Do not use without first reading and 
understanding these Instructions and the apparatus Installation and operating instructions. 

Important-Read other sidlfor GdllitionDl instructions and warnings. Formn421 
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Installation & Maintenance 
Instructions MM-601 (C) 

Series FS4-3 
General Purpose 
Liquid Flow Switch 

C E (specified models only) 

OPERATION 
This control is an independently mounted water flow 
sensing device that makes or breaks an electrical 
circuit when flow stops or starts. 

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

• Save these Instructions for future reference. 

McDonnell & Miller 

~ ITT Industries 

Series FS4-3 

• All work must be performed by qualified personnel trained in the proper application, 
installation, and maintenance of plumbing, 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' 1ao·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 to 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 - 300.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 125VAat 
.240 VAG 3.7 22.2 120 or 240 VAG 

I 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 73123/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. 

i 
;' 



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 

1Y4 (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% 

J 

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) [JQml 

4 

1 (25) 1 (25) 
11/4 (32) 2 (51) 11/4 
11/2 (40) 2 (511 11/2 
2 (50) 2 (51) 15/s 

21/2 (65) 3 (76) 21/4 
3 (80) 3 (76) 25/s 
4 (100) 6 (152) 35/s 
6 (150) 6 (152) 55/a 

8+ (200+) 6 (152) 

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

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. 

N/A 
(32l 
(38) 
(41) 
(571 
(671 
(92) 

(143) 
N/A 

2" (51mm) 

3" (76mm) 

6" (152mm) 

~ ) ~ l I :equired 

""' Length ... __ ""-+ _ __ ,.... 

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. 

Series FS4-3 "K" Factor 

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. 

Pipe 
Size NPT 
in. (mm) 
2 (50) 
3 (80) 
4 (100) 
5 (125) 
6 (150) 

Flow No-Flow 
Maximum Maximum 

Adjustment Adjustment 
69.2 50.3 
162.5 143.5 
276.0 241.0 
550.0 440.0 
977.0 728.0 

) 

- ) 



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 vei<?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 

SxD SxD 
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"(25mm) 

,.~,. 
(25mm)(25mm) 

1"(25mm) ,,, .. LJ ,,, .. 
(32mm) (32mm) 

11f211 111211 

(40mm) (40mm) 
2" 2" 

(50mm) (50mm) 

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

2" (50mm) 2" (50mm) 
21f•" (65mm) 21f•" (65mm) 

3" (80mm) 3" (80rnm) 0
1'(25mm)_j_ 

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

2'1•' (65mm) 21f2" (65mm) 
3" (80rnm) 3" (80mm) 

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 12-16 lb•in (1.36-1.81 N•m). 

-eo----

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 

' 
~ 

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). 

) 

- ) 



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 "Hot'' 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 "Hot'' 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 tum 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. Tum 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~.--JI ~~~~ 
FLOW NO FLOW 

LOAD 

Flg.1 Flg.2 
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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. Tum 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 
of wear. 

• 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 



ATTACHMENT B 

WATER TREATMENT BUILDING AS-BUlL T PLANS, 

FINAL INSPECTIONS, 

AND SPACE HEATERS AND SUMP PUMPS LITERATURE 



-------------- ----- -· --- ~-- - --- ·- .. --

CODE ADMINISTRATION DIVISION 
· CITY OF ALBU,QUERQUE, P.O. BOX 1293 

ELECTRIC SECTION 

0 -#¥~~{j/ ~~ ;!il~lJ 
~6 7!1/ . 

_.-. 

FORM 8·21 

CODE ADMINISTRATION DIVISION 
CITY OF ALBUQUERQUE, RO. BOX 1293 

BUILDING SECTION 

0 Location Cjf 1,-f 6o /Z./5 dt.v 
Type of Inspection ~/lrL--

Date / - l ._20~ 
Approved 

1 Cf - H::(/--~ 
Inspector 

FORM B-19 P111202 



Operating Instructions & Parts Manual . 3UF75 thru 3UF99 

Ple.ase rw•d •nd s•ve these instructions. Re•d Clltwfully beforw attempting to assemble, install, operate or m•int•in the product desaibed. 
Protect yourself and others by observing •II safety information. Failure to comply with instructions could rwsu/t in person•/ injury •ndlor 
property d•m•ge! Ret•in instructions for futurw rwferwnce. 

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

efficient operation 
~ Automatic reset linear thermal protector 

Jenturi outlet with large dynamically balanced fan blade 
• Heavy gauge die-formed steel housing 
• Optional vertical and horizontal brackets available 

Specifications 

I®LISTEDc® 
E154218 

Figure 1 

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

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 240008 1 
3UF77 (+)3.0 10.2 277 1 
3UF76 3.0 10.2 480 3 
3UF82 (+)5.0 17.0 208 1-3 
3UF79 (+)5.013.7 17.0112.6 240008 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 25.6/19.1 240008 1-3 
3UF84 7.5 25.6 480 3 
3UF88 10.0 34.1 208 1-3 
3UF86 10.017.5 34.1/25.6 240008 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 24CV208 3 
3UF90 15.0 41.2 480 3 
3UF92 20.0/15.0 68.2151.2 240008 3 
3UF93 20.0 68.2 480 3 
3UF96 30.0 102.3 208 3 
3UF94 30.0/22.5 102/77 240008 3 
3UF95 30.0 102.3 480 3 
:lUF99 50.0 170.5 208 3 

JF97 50.0137.5 170/127 240008 3 
_,JF98 50.0 170.5 480 3 
(+) These models are wired for direct line voltage control. 

Form 553786 

208 14.5 11100 
240008 12.5111.0 1/100 

277 11.0 1/100 
24 3.6 1/100 

208 24.0 1/100 
240008 21.0/18.0 1/100 

277 18.0 1/100 
24 6.0 1/100 
24 36.0 1130 
24 31.3/27.0 1130 
24 9.0 1130 
24 48.0 1130 
24 42.0136.0 1/30 
24 12.0 1130 
24 72.0 1120 
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 
24 139.0 112 
24 120.4/104.2 1/2 
24 60.2 112 

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

12/97/1 56/VCPVP 

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 :210012030 45153 50 
1600/1375 2100'1800 2100/2030 45153 50 
1600/1375 2100/1800 210012030 45153 50 
152511420 300CV2600 326012900 53/61 60 
152511420 300CV2600 326012900 53161 60 
152511420 300CV2600 326012900 53161 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 
~WARNING electrical shade, 

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 ratrngs 
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: lfthe 

fteater is used to prevent piping or 
!quids from freezing, and if the 

thermostat 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 baclc 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 
installations. Arran!ile ~;Jnrts tc;> 
provide perimeter arr crrculatron 
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. 

Vert. 

7.5to10kW 
Horiz. 

Vert. 

15 to 20 kW 
Horiz. 

Vert 

30 to 50 kW 
Horiz. 

Vert. 

2 

2 (50.8) 

6 (152.4) 

6 (152.4) 

6 (152.4) 

6 (152.4) 

6 (152.4) 

16 (406.4) 

12 (304.8) 

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) 

1211> (317.5) 

24 (609.6) 

181/z (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). 

Tmin. ciearance to floor 

Figure 2 • Horizontal Discharge 
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-Skw 5/16-18 61/16" 6" 41/1&" 

7.5- 10 5/16-18 61/16 87/a 51/a 
15-20 5/16-18 113/a 87/a 51/a 
25-30 3/8-16 1 Q9/16 141/z 63/1& 

40-50 3/8-16 1515/16 141/2 63/1& 

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.) 

Figure 3 • Vertical Discharge 
Mounting and Rod Spacing 

3 

3/4" 6" 93/•" 2" 
3/4 87/a 145/a 2 
3/4 87/a 147/a 2 
5/8 14112 21 1/• 23/1& 

5/8 

WIRING 

BRANCH CIRCUIT (POWER) 

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

43/1& 

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 112 inch conduit size. The 
power terminal block knockout 
1s 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 
600V and 60° C is satisfactory for 
the heater branch circuit. Either 

Cl) .... z ..... 
::::; ..... _. ..... 
0 .... 

LEAD WIRE 
"A1' 

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 

., .... z ..... ::::; ..... _. ... 
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 
Figure4a 

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) 
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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 "A1" and marked "81"; do 
not move or change any other 
wiring. The element lead wire 
marked "B 1" which is factory 
connected to the power terminal 
block (terminal located closest to 
the elements) must be moved to 
terminal "B" 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 ~--~o _________ l 

3UG72-- j" I 
I I I BLACK ~ I .l: 1-------~ 
1""/ I ~ 

-- HI H2 

: : I~ -REo--- -f?J--:- -~ 
I _B~ci _I - - - - - I ~ 

P1 I PZ 

.... --~---J 
2E569 1 I 

1-STAGE ; I I I 
INTtRNAL 1 -v-f = I 1 
THERMOSTAT I 1 J _____ -• 

--- ~ 

Figure 5 • Control Terminal Board 
(for Heaters Without Contl!'ctors) 

(contactors). Move only the two 
wires marked "C1" and "01" on 
each of these two three-phase 
terminal blocks to terminal "B". 
D? not move or change any other 
wtres. 

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 Line 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) 

rll ,- --------~I 
F2 rfs"J, 
~ 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 for line 
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 ';'iJ,- i!EMOTE SUMMER FAN 
RED I I '-6' SWITCH 

r .. BLACKTOW1 j-------~A;K------ -1 I I FAN RELAY J 
I I r-------------, I 1 1 r---- r----

T J. I IT __ J.J.I I I 

1 ..... I • - I :~~~ r------r:-:_ -
2E569 1 3UG72 T T 1 

1-STAGE--,--2-STAGE--tjj" 1 1 ,' I I : 
INTERNAl I INTERNAL 1 1 I I I ~R, -- -..o I ..1.0- -1 
"THERMOSTAT I THERMOSTAT I I ~ f7A_ I ~ I , :"rJ, I I 

V0 VG(I VV I ~ - - ..6~ - 1-, 1 

I II __ BlASK_ ---:--.,..Gill WI! I F1 ,' t_~ER: I II: 

~ l - - fiEil,. - 1- - -~ -
1 

- II :I l......:. ' SWITCH - - L - ~ I 
REDTOR V0: {) ~ '0- ___ --_---_I I : 

C 1 (';;"' I 1 WI F2 : 
HEAT RECOVERY 1 1 
~~WJ~TORREMOTE -.~:------~.J I---------------------

1 ·~---------.J I 

J __________________________ _ 

Figure 6 • Control Terminal Board (for Heaters With Contactors) 
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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 THEl1MOSTAT 
IS USED. 

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 

PACTOtiYWIIIUMO­
orfiONAL IOUIJMINT- - -
PIII.O INITALLID 

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

7 
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Dayton Operating Instructions and Parts Manual 

Models 3UF75 thru 3UF99 
Diagram4 

NOTit IIIIGLI fi'OLI THIIIMOITAT :: ::.::::rr:o~t &e.EI HJ 

J.STACI TMIRMCIITAT IS 11110"0 
FOR I PHAH OHIIATION. 

LIMIT 
OVIItHIAT -­
CUTOUT 

CONTIIICN. ClftC\IIT WIRING MUST 
H NlC CUll 1 CUITAILI 
FOAIDOY. 

2.CTACI 
THEJtMOITAT 

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

Diagram 5 

PACTOtltV Wti .. O 2 PMASI -
CPTIONA&. IOUININT - - -

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 

-----, 
I~.~~~*~~ IA ,..., I 
IWITCH I 

--T~-1 I 
I -~ • 
; I I I 
1 I ! a 

f'ACTOIIYM,.ID I ~'MAll A -
CI'TIC*AL IOUININT- - -
fiiLDifd1'ALUD 

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

Diagram 8 

MAIIIUAL 
RESlT 
I.IMIT ---

I 

~==.: .. 1 
IIOAfiD ·-.... 

I 

TMNIPORMIR 

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

Diagram 9 

MAtiNAL 
fiiiiT 
LIMIT-

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

~--~~==== ~-
,....,_ ..... ,... 
-·--e·®-e•® 

3 ELEMENT, SINGLE AND THREE PHASE 
(MODEL 3UFSS} 

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 

I 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 tlie following: 

Correct supply volts & f?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 aefect1ve 
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 

22 35 

VIEWD·D 
(FOR 2SICW THRU SOICW ONLY) 

VIEWD·D 
(FOR 7 .51CW THRU 2DICW ONLY) 

.. .. 
ZIINOT USRO WIISN TWO 
ITEM 17 Alii UlEDI 

VIEW D·D 

, 

(FDUICW THRU liiCW ONLY) 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 

17 
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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 Cap1llaryTube Reta1ner Ref 4 Ref. 5 Bracket Sw1tch Delay Transformer 

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

~0073000 
52CJ3 0073 000 
52CJ3 0073 000 
52CJ3 0073 000 
~0073000 
52CJ3 0073 000 
52CJ3 0073 000 
52CJ3 0073 000 
52(J3 0073 000 
52CJ3 0073 000 
52CJ3 0073 000 
52CJ3 0073 000 
52(J3 0073 000 
52CJ3 0073 000 
52CJ3 0073 000 
52CJ3 0073 000 
~0073000 
52CJ3 0073 000 
~0073000 
52(J3 0073 001 
52CJ3 0073 001 
52CJ3 0073 001 
~0073001 
52CJ3 0073 001 
52(J3 0073 001 

~oonooo 
~oonooo 
52CJ3 oon ooo 
~oonooo 
52CJ3 oon ooo 
~oonooo 
52cm oon ooo 
52CJ3 oon ooo 
52CJ3 oon ooo 
52cm oon ooo 
52cm oon ooo 
52cm oon ooo 
52cm oon ooo 
52cm oon ooo 
52CJ3 oon ooo 
~oonooo 
52cm oon ooo 
52cm oon ooo 
52CJ3 oon ooo 
52cm oon ooo 
52CJ3 oon ooo 
52CJ3 oon ooo 
52cm oon ooo 
52cm oon ooo 
52CJ3 oon ooo 

52CJ3 0074 000 
52CJ3 0074 000 
52(J3 0074 000 
52CJ3 0074 000 
52(J3 0074 000 
52CJ3 0074 000 
52CJ30074000 
52(J3 0074 000 
52CJ30074000 
52CJ3 0074 000 
52(J3 0074 000 
52CJ30074000 
52(J3 0074 000 
52CJ3 0074 000 
52(J3 0074 000 
52(11 0074 000 
52CJ3 0074 000 
52(80074000 
52CJ3 0074 000 
52(80074000 
52(J3 0074 000 
52CJ3 0074 000 
52CJ30074000 
52(J3 0074 000 
~0074000 

45200010000 
45200010000 5814 0003 002 
4520 0010 000 
45200010000 
45200010000 
45200010000 5814 0003 002 
45200010000 
4520 0010 000 
4520 0010 000 58140003000 

12150256000 45200010000 5814 0003 002 
12150256000 45200010000 58140003000 
12150256000 45200010000 58140003000 
12150256000 45200010000 5814 0003 002 
12150256000 45200010000 5814 0003 000 

2900 0031 000 12150282000 12150256000 4520 0010 000 5814 0003 000 
29000031000 1215 0282 000 12150256000 4520 0010 000 58140003002 
2900 0031 000 12150282000 1215 0256 000 45200010000 5814 0003 000 
2900 0031 000 12150282000 12150256000 4520 0010 000 5814 0003 000 
29000031 000 12150282000 1215 0256 000 45200010000 5814 0003 002 

52160215000 2900 0031 000 12150256000 4520 0010 000 5814 0003 000 
52160215000 2900 0031 000 1215 0256 000 45200010000 58140003002 
52160215 000 2900 0031 000 12150256000 45200010000 5814 0003 000 
52160215000 2900 00311XXl 1215 0282 000 1215 0256 000 45200010000 5814 0003 000 
52160215000 2900 0031 000 12150282000 12150256000 4520 0010 000 5814 0003 002 
52160215000 2900 0031 000 12150282000 12150256000 45200010000 5814 0003 000 

Ref 17 Ref 18 Ref 19 Ref 22 
Ref. 11 Ref. 12 Ref 13 L1near Lim1t Element Element Ref. 20 Ref. 21 Terminal 

Model Motor Fan Blade Cover Protector Assy Guard Clamp CapaCitor Lug 

3UF75 3900 2002 006 1210 2000 000 14022166001 4520 0011 000 1802 C'IJf!1 000 
3UF76 3900 2005 000 1210 2000 000 14022166001 4520 0011 000 1802 C'IJf!1 002 
3um 3900 2002 007 1210 2000 000 .14022166001 45200011.000 1802 C'IJf!1 001 
3UF78 3900 2002 006 1210 2000 000 14022166001 4520 0011 000 1802 C'IJf!1 024 
3UF79 3900 2002 006 12102000000 14022166001 4520 0011 000 1802 C'IJf!1 035 
3UF80 3900 2005 000 1210 2000 000 14022166001 45200011 000 1802 C'IJf!1 005 
3UF81 3900 2002 007 1210 2000 000 14022166001 45200011 000 1802 C'IJf!1 004 
3UF82 3900 2002 006 1210 2000 000 14022166001 4520 0011 000 1802 C'IJf!1 034 
3UF83 3900 2014 004 1210 0090 000 1402 2167 002 45200011001 1802 C'IJf!1 006 
3UF84 3900 0347 005 1210 0090 000 1402 2167 002 45200011 001 1802 C'IJf!1 em 
3UF85 3900 2014 004 1210 0090 000 1402 2167 002 4520 0011 001 1802 C'IJf!1 031 
3UF86 3900 2014 004 12100090000 1402 2167 002 45200011001 1802 C'IJf!1 031 
3UF87 3900 0347 005 1210 0090 000 14022167002 4520 0011 001 1802 C'IJf!1 011 
3UF88 39002014004 12100090000 14022167002 45200011001 1802 C'IJf!1 036 
3UF89 39000361 000 1210 0090 001 14022167003 45200011 001 1802 C'IJf!1 012 
3UF90 3900 0361 001 12100090001 1402 2167 003 45200011 001 1802 C'IJf!1 013 
3UF91 3900 0361 000 12100090001 14022167003 45200011001 1802 C'IJf!1 037 
3UF92 3900 0362 000 12100096000 14022167003 4520 0011 001 1802 C'IJf!1 037 
3UF93 3900 0362 001 12100096000 1402 2167 003 4520 0011 001 1802 C'IJf!1 015 
3UF94 3900 0364 000 12100098000 14022168002 4520 0011 002 1802 C'IJf!1 018 
3UF95 3900 0363 000 12100098000 14022168002 45200011002 1802 C'IJf!1 019 
3UF96 3900 0364 000 12100098000 1402 2168002 45200011002 1802 C'IJf!1 028 
3UF97 3900 0350 000 12100097 000 14022168003 45200011002 1802 C'IJf!1 022 
3UF98 3900 0350 001 1210 0097 000 14022168003 45200011002 1802 C'IJf!1 023 
3UF99 3900 0350 002 1210 0097 000 14022168003 4520 0011 002 1802 C'IJf!1 030 

NOTE: 9, 14, 15 and 16 reference only. Not available as a service part. 

14022163001 
14022163001 
14022163001 
14022163001 
1402 2163 001 
14022163001 
1402 2163 001 
14022163001 
14022164002 
14022164002 
1402 2164002 
14022164002 
14022164002 
14022164002 
14022164003 
14022164003 
14022164003 
14022164003 
14022164003 
14022165 002 
1402 2165 002 
14022165002 
14022165003 
14022165003 
1402 2165 003 

3504 7002 001 
3504 7002 001 
3504 7002 001 
3504 7002 001 
3504 7002 001 
3504 7002 001 
3504 7002 001 
3504 7002 001 
3504 7002 001 

14175004000 14320002003 35047002001 
14175004000 14320002003 35047002001 
14175004000 14320002003 35047002001 
1417 5004000 1432 0002 001 3504 7002 001 
14175004000 14320002001 35047002001 
14175004000 14320002004 35047002001 
14175004000 14320002004 35047002001 
14175004000 14320002004 35047002001 

(*)Two relays are used: 35A relay P/N, 5018 0004 100, and 40A relay, PIN 5018 0005 004. 

Dayton 
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Replacement Parts List 

Ref 26 Ref 27 Ret 29 Ret 30 Ref 31 
Ref 23 Ref 24 Ref 25 Ground Ground Ref 28 Spnng Terminal Block, Termtnal Block, 

Model Relay Insulator Bushtng Washer Screw Louver Louver Power Control 

3UF75 6401 0<114 000 5202 0290 002 3503 2000 011 5208 7005 001 5823 0004000 5823 0001 000 
3UF76 50180004100 2900 0030 000 6401 0<114 000 5202 0290 002 3503 2000 011 5208 7005 001 5823 0004 000 5823 0002 000 
3UF77 2900 0030 000 6401 0<114000 5202 0290 002 3503 2000 011 5208 7005 001 5823 0004000 5823 0001 000 
3UF78 6401 0<114 000 5202 0290 002 3503 2000 011 5208 7005 001 5823 0004 000 5823 0001 000 
3UF79 6401 0<114000 52020290002 35032000011 5208 7005 001 5823 0004 000 5823 0001 000 
3UF80 5018 0004100 2900 0030 000 6401 0<114 000 5202 0290 002 3503 2000 011 5208 7005 001 5823 0004 000 5823 0002 000 
3UF81 2900 0030 000 6401 O<B4 000 52020290002 35032000011 5208 7005 001 5823 0004000 5823 0001 000 
3UF82 6401 0<114 000 52020290002 35032000011 5208 7005 001 5823 0004 000 5823 0001 000 
3UF83 5018 0003 000 35032000012 5208 7005 001 5823 0004000 5823 0002 000 
3UFB4 50180004100 2900 0030 000 35032000012 5208 7005 001 5823 0004 000 5823 0002 000 
3UF85 5018 0003 000 35032000012 5208 7005 001 5823 0004 000 5823 0002 000 
3UF86 5018 0003 000 35032000012 5208 7005 001 5823 0004 000 5823 0002 000 
3UF87 50180004100 2900 0030 000 35032000012 5208 7005 001 5823 0004 000 5823 0002 000 
3UF88 50180004100 35032000012 5208 7005 001 5823 0004 000 5823 0002 000 
3UF89 5018 0005 004 35032000012 5208 7005 001 5823 0004 001 5823 0002 000 
3UF90 5018 0004100 2900 0030 000 35032000012 5208 7005 001 5823 0004 000 5823 0002 000 
3UF91 5018 0005 004 3503 2000 012 5208 7005 001 5823 0004 003 5823 0002 000 
3UF92 50180006000 35032000012 5208 7005 001 5823 0004 002 5823 0002 000 
3UF93 50180004100 2900 0030 000 3503 2000 012 5208 7005 001 5823 0004 000 5823 0002 000 
3UF94 5018 0005 004 25221-60131 35032000013 5208 7005 001 5823 0004 003 5823 0002 000 
3UF95 5018 0005 004 2900 0030 000 25221-60131 3503 2000013 5208 7005 001 5823 0004001 5823 0002 000 
3UF96 50180006000 25221-60131 3503 2000 013 5208 7005 001 5823 0005 000 5823.0002000 
3UF97 5018 0005 004 25221-60131 35032000013 5208 7005 001 5823 0005 000 5823 0002 000 
3UF98 * 2900 0030 000 25221-60131 3503 2000 013 5208 7005 001 5823 0004 002 5823 0002 000 
3UF99 50180006000 25221-60131 3503 2000 013 52087005001 5823 0005 000 5823 0002 000 

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

Model 3 Phase Doublers Block Fuse 

3UF75 5819 7012 005 
3UF76 58197012005 
3UF77 58197012005 
3UF78 58197012005 
3UF79 5823 0003 000 58197012005 
3UF80 58197012005 
3UF81 58197012005 
3UF82 5823 0003 000 58197012005 
3UF83 5823 0003 000 58197012005 
3UFB4 5819 7012 005 
3UF85 5823 0003 000 58197012005 
3UF86 5823 0003 000 58197012005 
3UF87 58197012005 
3UF88 5823 0003 000 58197012005 
3UF89 5819 7012 005 
3UF90 58197012005 
3UF91 5823 0003 000 58197012005 2025 0002 000 20190007010 
3UF92 5819 7012 005 
3UF93 58197012005 
3UF94 5819 7012 005 2025 7002 000 20197008079 
3UF95 58197012005 
3UF96 5819 7012 005 2025 7002 000 2019700808) 
3UF97 58197012005 2025 7002 000 2019 7008 08) 
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 
-Serial number (if any) 

Address parts correspondence to: 
Grainger Parts Operations 
P.O. Box 3074 

-Part description and number as shown in parts list 1657 Shermer Road 

5 

Figure 8 - Replacement 
Parts Illustration 

Ref. 

~7 

Northbrook, IL 60065-3074 U.S.A. 

SINGLE-POLE THERMOSTAT 
TWQ..STAGE THERMOSTAT 

HEAT RECOVERY THERMOSTAT 

POWER 
DISCONNECT 

SWITCH 

11 

4 

SUMMER FAN 
SWITCH 

No. Descriptron Part No. Qty. 

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

2 Thermostat Knob 330120200051 1 
3 Screws 5202 7009 021 2 
4 Thermostat Oip 1403 0041 000 1 

{ 25A, OEM Switdl 52160132000 1 

5 25A, K & N Switch 52160204000 1 
63A, OEM Switch 5216 0131 000 1 
63A, K & N Switch 52160200000 1 

6 
Screw{M4x 10, Rd. Hd. (2SA) 1 
Screw, 63A, MS x 16, Rd. Hd. 1 

{ Knob, 25A. OEM "T1" OEM''T1" 1 

7 Knob, 25A, K & N K&NS1B6001 1 
Knob, 63A, OEM OEM"S4" 1 
Knob, 63A, K & N K&NS2BG001 1 

8 Switch, Toggle, fi1N 52162011000 1 
9 Relay, Fan 2/N Coil 5018 CXXl8 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. 

Warranty 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 
nLIMITED WARRANTYn 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 copes 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 ndt 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 damaged 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, Illinois 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. 

ME3H 
SUMP/EFFLUENT PUMP 

23833A305 

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 Stamped) 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 20 Control, Level, 115V, 20', 

8 Rotor with Shaft 1 22821AOOO Piggy-Back 1 21813B131 

9 Washer, Thrust, SST 1 05030A243 
10 Washer, Thrust, Graphite 1 05030A244 
11 Housing, Motor 1 23nOD002 

Housing with Stator 
115 V, SRM4P. ME3F. ME3H 23n00060K 
230 V, SRM4P, ME3F, ME3H 23n00061K 

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 (!) 
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 113 230 1 216288049 20' 215998027 4.3 6.0 8.2 
ME3H-21UP 262280002 Manual 113 230 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 113 230 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 113 230 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 3/4 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 ME3HIME3F Sump Pumps have a 1116" 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 property grounded, rated voltage receptacle. 
Plug the power cord into the back of the switch cord and tape 
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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 IB~ 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 property grounded, 
grounding-type receptacle. DO NOT cut o~ ground ~in or. use 
an adapter fitting. DO NOT use an extens1on cord w1th th1s 
pump. Entire plug may be cut off if a control panel is used. 

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-ANSIINFPA 70). 

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



MIN. SUMP DIA. 12" 

TYPICAL SUMP INSTALLATION ME3HIME3F 

1·112" CHECK VALVE AND 
RUBBER SLEEVE CONNECTORS 

GROUNDED TYPE 
1 15 OR 230 VOLT 
RECEPTACLE. MIN. 
HEIGHT ABOVE 
FLOOR-4FT. 

POWER CORD 10 OR 20 
FT. LONG NO. 16 WITH 
TWO POWER AND ONE 
GROUND CONDUCTOR. 
INSULATION ON 20 FT. 
CORD CONDUCTORS 
AND JACKET IS UL 
AND CSA APPROVED. 

1·112" SHUT-oFF 
GATE VALVE (OPT.) 

• 
• .. 

~ • 
'I 

I> 

.. 
"" 

' .. 
I> 

~~ . 
0 ..•. :.:. 

I , 
I 

• 
~~-___________ _;. ~ .. . 

11·· ..... ·-· _ _.;_·. _· ------·..-..-~---~ -~~-J ~-·. 
• 

10.112" MIN. 
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BOTTOM OF 
INLET PIPE 

~---SUMP BASIN 12" TO 18" DIA: 
PLASTIC-FIBERGLASS OR CONCRETE 

1·112" DISCHARGE PIPING CAN BE 

L---a----- ABS OR PVC PLASTIC WITH PROPER 
ADAPTERS OR CAN BE GALV. STEEL 

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

. TO COPPER PIPE THREADED ADAPTER 

TURN ON LEVEL 

FLOAT SWITCH 

SUMP PUMP MOTOR 12" • 13• 

--~~--1 
7 



30" DIAMETER SIMPLEX ME3HIME3F EFFLUENT UNION SYSTEM 

JUNCTION BOX 
STRUCT. PLASTIC 

AS REQ'D. 

ASREQ"D. 
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30" DIA. 
CONCRETE WELL 

INLET HUB 
(AS REQ'D.) 

ME3H/MF3F AUTOMATIC 
EFFLUENT PUMP 

8 

CONTROL MOUNTING 
BRACKET, SST 

: 30" DIA. BASIN COVER 

:1·112" UNION, PVC, EFFLUENT 

___ _1. 

1·112" GATE VALVE, 
BRASS, EFFLUENT 

ASREQ'O. 

UFT-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 

ASREQ'D. 

ASREQ'D. 
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30" DIA. 
CONCRETE WELL 

INLET HUB 
(AS REQ'D.) 

ME3HIMF3F AUTOMATIC 
EFFLUENT PUMP 

.. ~· 
I ... 

•.: .. 
I .. . :. . 
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CONTROL MOUNTING 
BRACKET, SST 

30" DIA. BASIN COVER 

VALVE EXTENSION HANDLE 

I 
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 



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 cord 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. P~~erty . 
dispose of the used oil. Do not reuse old 011 s1nce 1t 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 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), p_u~~ on the rubber . 
portion of the stationary seal untd 1t 1s evenly ~eated 1nto 
the seal cavity. With a clean cloth, carefully w1pe 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. 
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(9) Replace the gasket and sucti~n plate ont~ the bo~?m of 
the volute casing. Insert and t1ghten the nane reta1nang 
screws. 

(10) Replace oil in the motor housing using only Myers 
submersible transformer oil. The level should be 314" 
below the top of the motor housing. Check with dip stick 
to assure that the pump is property 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. Property 
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. 

(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. 
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(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 impeiier 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 
property 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. Uft 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 properly filled. 

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

11 
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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, 11 01 Myers Parkway, Ashland, 
Ohio 44805. 

Prir.ted in U.S.A. 10/94 
23833A305 

Myers® 
F.E. Myers. 1101 Myers Parkway, Ashland, Ohio 44805-1969 

419/289-1144, FAX: 419/289-6658, TLX: 948-7 443 
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Mechanlcall)'-aalvated, wlde-anQ~e switch desiQned to 
control pumps up to 1/2 HP at 120 VAC and 1 HP at 210 VAC. 

This mechanically-activated; wide-angle pump switch provides automatic control of pumps in: 
• potable water 
• water 
• sewage applications 

The SJE PumpMaster® pump switch is not sensitive to rotation or turbulence allowing it to be 
used in both calm and turbulent applications. · 

FEATURES 

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

• Heavy-duty contacts. 

• Controls pumps up to 1/2 HP at 120 VAC and 1 HP at 230 VAC. 

• Adjustable pumping range of 7 to 36 inches (18 to 91 em). 

• Includes standard mounting clamp and boxed packaging. 

• UL Listed for use in water and sewage. 

• CSA Certified. 

• Three-year limited warranty. 

Pump Down 1 ON position Pump Down 1 OFF poshlon 

OPTIONS 

This switch Is available: 

• for pump down or· pump up applications. 

• with a 120 VAC or 230 VAC 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 1 0 
meters (longer lengths available). 



SJE PumpMaster® pump switch Installation instruaions 

MOUNTING THE SWITCH 

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

2. Place the cord 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. 

Flture A 

switch plug~ 

pump plug ;::::::a,.'\ [] 
--~r 

PIGGV-BACK PLUG INSTALL 

• Electrical outlet must not be 
located in pump chamber. 

• Electrical outlet voltage, piggyback 
plug voltage, and pump voltage 
must match. 

1. Follow 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. 

·\ 
•• l\ 

Flture B i 

Determlnln~ Purnpln~ Ran~e 

In Inches (1 Inch - 2.5 . 
.----

Use only as a guide. Pumping ranges are based on testing 
in non-turbulent conditions. Range may vary due to water 
temperature and cord shape. Nola: As !he tether length 
increases, so does !he variance ~the pumping range. 

Flture 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. 

120 VAC 

210VAC 

~~11.11.1.~ 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 all 230 VAC pump 
circuits. 

instl.instr. PN 1 0094n A 
Cat. PagePN 1009507A 

22650 County Hl~hway 6 • P.O. Box 1708 • Detroit lakes, Minnesota 56502 USA 
1-88&-DIAL-SjE (1-888-342-5753) • Phone: 218-847-1317 • Fax: 218-847-4617 

E-mail: sje@sjerhombus.com 
ClSJE-Rhombus 

Printed in USA 03100 



ACCESSORIES 
cable Wel&ht, cable conneaors, Hubli Assembly, cord seal and Float Bracket. 

CABLE WEIGHT 
PrOYides an accurate pivot point for 
suspended noat SWitches. 

• Gripper teeth on clip and weight channel 
securely lock float cable into place 

• Cable Weight can be adjusted without 
the use of tools 

U.S. Patent 5,306,885 

HOUSING: 1 pound, 12 ounce (0.8 kgs.), 2.8 inch 
diameter x 3.3 inch long (7.1 em diameter x 8.4 
em), impact resistant, non-corrosive, PVC 
housing for use in liqLJids 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 
PrOYides strain relief and a llquld·tiQht 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 lnstalladon 
of noat switches. 
• Four Float Bracket 

supports 1-4 floats 
• Six Float Bracket 

supports 1-6 floats ll ... ldiiF;;;;;;=;; 
• Can be directly mounted i 

to wall or used with wall 
mounting device 

• 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 strain relief and a llquld-tiQht seal. 

• UL Approved and CSA Certified 

Round cable 

@ 
Material: 

polymid flame-resisting, 
self-extinguishing plastic 

sealing 
nut 

0 ring 

jam nut 

NPT Hub: .5 inch (1.27cm) 

ORing: 
neoprene plastic 

Hole Requirement: 
NPT threaded OR 
clearance holes 
(jam nut included) 

Maximum Diameter: .480 inch (1.22 em) 
Minimum Diameter: .270 inch (.68 em) 
Wire/Cable (AWG) Accommodated: 18/2, 18/3, 18/4, 16/2, 
16/3, 16/4, 14/2, 14/3 

NPT Hub: . 75 inch (1.90 em) 
Maximum 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, 1 0/3 

_ NPT Hub: 1.0 inch (2.54 em) 

~ 

~ 
~ • 
; 
~ 
~ 

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 
(jam 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 (AWG) Accommodated: 14/3, 12/3 

www.sjerhombus.com 



cord seal, SJE cable Weil!ht and Float Bracket Installation lnstruaions 

CORD SEAL INSTALL 

1. Pass the cables through the 2" 
terminal adaptor. 

2. With the three position 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. 

Flture 1 

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. 

Flture 2 

¢=I 

,.----p;s ":.'=='::.'=" 

~ 

Flture 3 

cable 
weight 

--..... 

II ·: I 
) 

· *Control Switches: 

-
' ' I I 
I I 
I I - -

-

Recommended tether length is 
4 inches (1 0 em) 

*Pump Switches: 
Minimum recommended tether length 

is 3.5 inches (9 em) 

FLOAT BRACKET 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. 

Flture 4 

S..J ELECTRO SYSTEMS, INC. 
i 

22650.County Highway 6 • P.O. Box 1708 • Detroit lakes, Minnesota 56502 USA 

lnstl. lnstr. PN 1 OOBB30C 
Cat. Page PN 10092198 

1-88'8-DIAL-SJE (1-888-342-5753) • Phone: 218-847-1317 • Fax: 218-847-4617 
E-mail: sje@sjerhombus.com 

CSJE-Rhombus 
Printed in USA 05100 
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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, IHP 460V AC 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. 

Bulletin 1055 © EPG Companies Inc. 2001 
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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: time to record your specific operating 
parameters on page 16. 

Figura No.1 
Typical STAT Unit 



2.0 EQUIPMENT DESCRIPTION 

The STAT-180 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 

Tn~y Length 72 inches 

2 Tn1y Width- 36 inch• 

3 Height/Stage 10 inches 

4 Overall Sump Height 24inchu 

5 Demister Height 8~ inches 

8 Muimum Height 92~ lnc:ha (6 hyll) 

7 Water Flow 10- 200gpm 

8 Water Inlet 4inch 

9 Water Outlet 6 inch-Gravity Dn1in 
3 inch-Pump Down 

10 Air Flow 650 a. 700cfm 

11 Air Inlet 8 inch 

12 Air Outlet 12 inch 

S. sun~ to n~fer to Section 12 .r the end of this 
m1111u.J for specific opfll'lltlng ptll'llmeters 1111d 
dimensions. 

The STAT -180 is equipped with the following 
standard system components: 

ttl Pump-Down Collection Sump 
• Level Control Kit 
• Low, High, High-High Level Switches 

ttl Gravity Drain Sump 
• Sight Glass 
• High Level Switch 

ttl Aeration Trays 
ttl Oemister 
ttl Blower 

2 

The STAT -180 can also be configured with the 
following optional components: 

"' "' "' "' "' "' "' 
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 
ST AT-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 STAT -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 off-gas ducting. 
Ducting 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 p1prng to the 
influent flange or couoling. 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 SLOPe PER FOOT 
·DIAMETER 

(INCHES) 1/81NCH I 1/41NCH 1/ZINCH 

z 16 gpm 21 gpm 26 gpm 

.rn 18 gpm 24gpm 31 gpm 

.. ' '>:3 ·:·. 36gpm 42gpm 50 gpm 

,,, .. ,,.,."·';c::· 
.. 180 gpm 216 gpm 250 gpm 

' .5 390 gpm 480 gpm 57Sgpm 

6 700 gpm 840 gpm 1,000 gpm 

[!]IMPORTANT: STAT gravity discharge Ones 
Tf!Jfluire a vacuum relief system. This wRI 
pnwent any type of vacuum on the float valve 
on the interior of the STAT. Do not attempt to 
pump out a STAT sump intended ftJr gravity 
drain. A simple wcuum relief system is a tee 
Inserted in the discharge piping with a vertiCJII 
pipe open to the atmosphere. The tee should 
be instaUed 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 Bectrical 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 (if 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 either on the 
blower outlet pipe or in the control panel. 
The. blower low pressure switch has the 
following three options: 

tl' Common 
tl' Normally Open 
tl' 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 alreadyt 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 verity proper 
rotation direction. 

3. If a transfer pump is supplied, jog the 
transfer pump motor and verity proper 
rotation direction. 

After the unit is checked-out, start-up can be 
initiated to verity 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, Carbonair 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 wh:h 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 Flow 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 oft-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 the 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 -1 80 which can adversely 
effect the performance of the unit and/or result 
in abnormally high maintenance costs. Jf these 
situations cannot be resolved using the 
following trouble shooting guide, contact 
EPG at 800-443-7 426 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 
cond"ltions. 

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 
far information on defoariling 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 1 0. 

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(sl 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. 
dean out the STAT unit and develop the 
well(s) further before introducing flow to the 
STAT unit. 

3. Situation: 
Oet~riorating 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 conditku1s. 

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 

:. Read all instaii~Rf' instructions before­
begiiming disasse~b!y. ,-:"'eanr8d ePG rot':~ 
replacement parts. . 

1. 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 
Jock 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. 

10. 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 matter. 

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 sificone 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. Connl!ct 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 clean 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 remaining 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) %" 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 
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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 

p:jU~J!C:==A=O::H~ 
ADHESIVE~ 

~ 
10. Position inner sasket 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 (Cow 
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 Add 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 adtfrtional 
information on inorganic fouling in air strippers. 

8.41 Equipment Set-up 

Acid cleaning of a STAT unit involves a closed­
loop recircu13tion 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 (NaOHl 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 

Holding Tank 400 

Qeaning SoiiRian 200 

Muriatic Acid 20 

50"' C.uatic Soda t2 

Also given, are the minimum required amounts 
of muriatic 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). 

Iii WARNING: NEVER ADD WATER TO ACID. 
Ext:a:live heat is generated immediately upon 
COntact creating II very dangerous situation. 
ONLY ADD ACID TO WATER!! Adding acid to 
Wllter 111/ows the best 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-180. 
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. 

Iii 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 15 
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. 



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
t 80 with 1 ,2,3,4,5, and 6 aerati~:m tray 
configurations. These curves apply to STAT 
units with clean aeration trays. 

Figure No.6 
Pressure Drops through a Clean STAT -180 

at Different Water Aow Rates 
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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 
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Table No.4 
ST AT-180 Low Profile Air Stripper - Parts List & Order Numbers 

/.-: o:o: .. ;.ooiJi:· .. : .... ·.·.··:_:_·~;:.)): (:}}\iPART: DESCRIPTION . ·-····:··.··-· .. :: . P"ARTNO • ·· .. ·· ·.···::-:· 

1 Sumo su 132187 

2 Float Rod RO 114642 

3 Float Ball Fl117923 

4 Stainless Steel Screw sc 106797 

5 Valve Drain Plate VA 117867 

6 Flapper Valve VA 117842 

7 Silicon Gasket Strip GA 136320 

8 Aeration Trav I AE 132202 I 
9 Demost~ng Material I Fl 106545 I 

10 Demoster DE :32195 I 
11 Flex Couoling CP 130764 I 
12 Plastoc Tie Cable Tl125137 

13 Downcomer Valve VA 132227 I 
14 Hex l.ock Nut NU 114731 

15 Duct Hose ou 118574 

16 Hose~mp CL. 122245 

17 T~onDuct ou 118185 
•. 
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Figure No.8 
STAT -1 80 Low Profile Air Stripper - Assembly Drawing No. 2 
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Table No.5 
STAT-180 Low Profile Air Stripper- Parts List & Order Numbers 

.PARTNO. 

KJ 127735 

2 Sight Glass Kit Kl 127646 

3 Air Te~ Kit Kl 130707 

4 Air Flow Kit KJ 132008 

5 Water Flow Meter Kit Kl 132032 

6 Water Temp Kit Kl 130707 

7 Kl 128320 

8 Pump-Oown Kit 3-Phase T!FC Kl 131414 

1-Phase T!FC N/A 

3-Phase EltP Kl 131422 

1-Phase EltP N/A 

9 alower Muffler Kit Regenerative 1" N/A 

Centrifugal 6" N/A 

Centrifugal 8" KJ 115714 

10 BL 133331 

11 Flow Control Valve AS 146116 

12 sw 124827 
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12.0 SPECIFIC OPERATING PARAMETERS 

Job 

Recommended Air Stripper 

Serial Number 

Cross-Sectional Dimensions 

Number of Plates 

Design Uquid Flow Rate 

Critical C_ompound 

Average Concentration 

Effluent Concentration Requirement 

Air Aow Rate 

Air-to-Water Ratio 

Control Panel Yes NO Rating: -
Water Discharge Gravity 

Air Discharge Aunosphere 

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 Kit 
Pump-Down Kit 
Blower Kit 

0 
0 
0 
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The nqb New York Blower 

Date: 
File: 
Sequence: 
Revision: 

FAN INFORMATION 
Quantity: 
Product Line: 
Size: 
Class/Wheel Type: 
Rotation: 

5/18/2001 
V11437 

Pressure Blower 
2206A 
Aluminum 
ccw 

Arrangement: 4 
Discharge: UB 
Motor Position: 
Motor By: NYB 
Mounting By: NYB 
Bearing Mfg. & Model: 

DRIVE INFORMATION 
TYI· ·.1:: DESCRIPTION --(PART NUMBER · ~"-·-'-~_,_;;,1 

Motor Sheave 
Motor Bushing 
Fan Sheave 
Fan Bushing 
Belt 
Belt Centers: 

FAN PERFORMANCE DATA 

STANDARD 
OPERATING 
FUTURE 
TEST 

UB, SIZE 2206A7.5 
INLET 06" FLANGED OUTLET 06" 

650 
650 

in 

30.8 3500 

Control: 100 
Chg Order: 
Processor: KJW 

Total fan wt. With accessories: 

SF: 
Belt Tens: 

5.83 
4.85 

70 
70 0.06241 

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 

Company 

428 lbs 

5000 3900 

V11437-100-03 
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+ + tt 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 

_li FLANGES. 
·~ + 

'\__ 9/16" (14mm) DIA. HOLES 

DIMENSIONS FLANGED DIMENSIONS 
in mm OUTLET in mm 

24 3/4 629 1.0. 6 . 152 
17 3/4 451 B.C. 9 1/2 241 
16 1/2 419 0.0. 11 279 
17 1/2 445 NO. HOLES 8 - TOLERANCE: ±1/8" (±3mm) 
15 1/2 394 OIA. HOLES 7/8 22 
25 635 h The 3 7/8 98 DIJ jNew York Blower 3 3/8 86 FLANGED DIMENSIONS 
14 1/8 359 INLET in mm Company 

10 7/8 276 I. D. 6 - 711150 Quincy 5tNet. Willowbrook, IL 150521 

11 3/4 298 B.C. 9 1/2 241 PRESSURE BLOWER 
14 7/8 378 0.0. 11 279 

SIZE 2206 CCW UB 6 1/8 156 NO. HOLES 8 -
DIA. HOLES 7/8 22 Date 05-18-01 Certified KJW 

Drawing No. V11437-100-2 Rev. 



r< AIR FLOW 

~~·-------A------~-- 5" 

STD. OUTLET 
TRANSITION 

ITEM 

WHEEL OIA. 
OUTLET OIA. 

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 /JS VIEWED FROM 
INLET SIDE FOR BOTH CW 
& CCW FANS. 

TOLERANCE: ±1/8" (±3mm) 

h The DIJ !New York Blower 
Company 

7860 Quincy Strwt, W111owt1rook. 1L 60521 

PRESSURE BLOWER 
INTEGRAL OUTLET DAMPER 

Date 05-18-01 Certified KJW 

;L_ ____________________________________ _LD~r~aw~i~ng~N~o~-~V=1=14=3=7=-=1=00=-=0=3~R=e~v~·==-·~ 
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18-May-01 File: V11437-100 

Product Line: Pressure Blower 
Size: 2206A 
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CFM: 650 
SP: 30.8 
RPM: 3500 
BHP: 4.85 

70 Density: 0.062 
5000 Max Safe Speed: 3900 
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I 
The .INSTALLATION n ~--1 _, New York Blower I . 

MAINTENANCE, ... _.-·.: 
IM-140 Company~ ... 

OPERATING 
7660 QUINCY STREET -WILLOWBROOK. ILLINOIS 60521-5596 
TEI.:i63017'M-5700•FJo.Jt·/630J794-5776• NEB: hftO:JIWWW.nvb.com •E·MAIL n'fO(invO.tom INSTRUCTIONS 

PRESSURE BLOWERS 
TYPE HP PRESSURE BLOWERS 

A WARNING 
TliS FAN HAS MOVING PARTS THAT CAN CAUSE 
SERIOUS BODilY INJURY. BEFORE OPEMilNG 
OR START1NG MAINTENANCE READ niE 
INS'TAL1.ATION AND MAINTENANCE 
INSTRUC110NS AND niE AMCA SAFETY 
PAAC'TlCES MANUAL PROVIDED wmt ntS FAN. 

DURING OPERATION 

1. KEEP BODY, HANDS, AND FOREIGN OBJECTS 
ltiNAY FROM n1E INLET, niE OUTlET, AND niE 
OTHER MOVING PARTS OF niE FAN SUCH AS 
SHAFTS, BEll'S, AND PUU.EYS. 

2. DO NOT OPERA"I'E AT EXCESSIVE SPEEDS OR 
TEMPERATURES. 

BEFORE STARTING MAINTENANCE WORK: 

LOCK POWER SUPPlY IN OFF POsrrtON AND 
IMMOBIUZE FAN WHEEL 

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 property 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 matenals 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 UNT1L THE POWER 
SUPPlY HAS BEEN LOCKED OFF 
AND THE SHAFT HAS STOPPED 
ROTAnNG. 
FAIWRE TO DO THIS CAN RESULT 
IN SERIOUS BODILY INJURY. iHM8 

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. 



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 tan securely. When grout is used, shim the tan 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. 

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 f!lOUnting. 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 tor 
rubbing, then complete the installation of the belt guard. 

Page2 
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3. Belts tend to stretch somewhat ;:~fter installation. Recheck 
tension after several days of operation. Check sheave 
alignment as well as setscrew and/or bushing bolt tightness. 

COUPLING 

Coupling alignment should be checked after installation and 
prior to start up. Alignment is set at the factory, but shipping, 

,~handling, and installation can cause misalignment. Also check 
for proper coupling 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. 

STEEL WEDGE---' 
(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 accessones 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. 

9a-om 

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. Tum 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 tan down immediately if there is any sud· 
den increase in tan vibration. 



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 

2. 

3. 

4. 

5. 

6. 

or replace the wheel as required. 

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). 

Lubricate the bearings, but do not over lubricate (see the 
bearing section tor 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. Specializec 
equipment can be used to rebalance a cleaned wheel that is 
considered structurally sound. " 

Balance weights should be rigidly attached at a point that ••. ,· 
not interfere with the housing nor disrupt airflow. Remembe' 
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 

--~­C..,ar ..... 

Storage 

Figure 3 

BEARINGS 

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 tor shipment and subsequent 
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~~ 
may bleed from the bearing seals. This is normal . ant' ) 
attempt should be made to replace lost grease. Bearing sun, , · 
temperatures will decrease when the internal grease quantity 
reaches a normal operating level. Relubrication 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 lub~cated 
with a premium quality lithium-based grease conform1ng 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 40"F. to 
180"F. For surface temperatures of 181"F. to 230"F. 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 enough grease to 
cause a slight purging at the seals. Except on split pillowblocks. 
Completely filled bearings will run hotter until a suffic1ent 
amount of grease is purged out of the seals. 

Split pillowblock bearings {Link-Belt P-L86~00 & P-L86900, 
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. 

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 ___. ~~ 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 2206A 10 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 

@ 

Parts Ust 
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. 

···PRICE® 
PUmP CD. 

Type 
RC 
CENTRIFUGAL 
MOTOR PUMPS 

Flows to 400 GPM 
Heads to 75 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: 5/e" Type 6A 

Buna. Carbon vs. Ceramic single 

seal standard 

• Viton~ Type 21 and Tefton.t 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 316 SS Standard 

ALSO AVAILABLE 
• WITH AIR MOTOR DRIVE 

• FRAME MOUNTED 

• VERTICAL MOTOR PUMP 

60HZ ,-r--. !"..... I I 
~ ' ' I I" 

I "I 
~ '\ RC3Qp " ~I -

I I I 
I 

0 

I I i 
! I 

FLOW (USGPM) 

Curve tor reference only. See engtneenng curves tor final selection. 

---<-----j 

--·.,.-. ·~ 
I i -
I I I 

• 

IICZOO • t/1 z 111 1 t/1 z 112 3 ''" 3 112 r .., z· ,., 
IICOO I 1/91 l S./tl t S/1 3 11/11 4 1/2 4 S/'11 r ,.T T •r 

llC200 
RCJOO 

DISCHAilGE 
2"NPT 
3"NPT 

SUCTION 
2"NPT 
3"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. 

·'so Available: 

RC300P 
Frame 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 
10GPM 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 according 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 31655 31655 

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 ~ump has been used 
to pump hazardous 
materials be certain 
that all materials have 
been removed prior to 
working on the pump. 

TYPERC 

Price Pump Co. TypeCO/RC 

Warning!! !Match voltage to 
Ground motor before j nameplate voltage on 
connection to electrical motor. Incorrect 
power supply!! Failure voltage can cause fire 
to ground motor can or seriously damage 
cause severe or fatal . motor. voiding 
electrical shock i warranty. 
hazard!! 

Do not ground to gas 
supply line!! 

Before disassembling 
be certain aU liquid is 
removed from the 
pump. 

TYPE CD 

PaQe 1 of18 1&0 IN167 



Close Coupled 
Motor Pumps 

These pumps require 
no special care in 
mounting, although it 
is suggested that they 
be firmly bolted to a 

levei surface. 
Adequate air move­
ment over motor will 
help prevent over­
loads. 

Power Fr:1me 
Mounted Pumps 

These pumps must be 
mounted on a rigid 
steel base that will not 
warp or flex. Each 
pump must be mount­
ed such that the pump 
shaft centerline is on 
center with the dri­
ver shaft centerline. 
Pad and/or shims will 
be required on either 
pump, driver or both. 
The two shafts should 
not touch each other 
and the distance 
between them 
depends on the cou­
pling used to connect 
them. Misalignment 
will cause bearing 
failure and void war­
ranty. Pumps are 
rough aligned at the 
factory but must be 

Price Pump Co. Type CC/RC 

realigned after ship­
ment and installa­
tion. Pulley driven 
pump must have pul­
leys inline and good 
belt tightness practices 
followed. 

Direction of Rotation 

Note: Nlotor shaft 
rotation is viewed 
from the suction end 
of pump. A rotational 
arrow is shown on ~he 
front of the pump 
volute casing. 
Incorrect rotation .:::m 
cause pump damage, 
failure or reduced per­
fonnance, voiding 
warranty. It is best to 
check rotation by 
momentarily energiz­
ing or jogging the 
motor prior to filling 
pump with liquid. 

Warning! Do not 
operate pump with­
out liquid for more 
than a few seconds, 
as damage will result 
to mechanical seal. 

PLUMBING 

All piping should be 
supported indepen­
dently of the pump. 
Piping should not 
exert any stress on the 

Page 2 of 16 

pump connections. 

Suction Piping 
Horizontal Pumps 

Suction line must pro­
vide adequate suction 
pressure and smooth 
liquid flow for pro!Jer 
pump operation. A.ir 
entrapment in the suc­
tion iine Jecause oi 
leaks or impro!Jer 
design may cause the 
oumo to lose orime . . . 
and fail. This pump is 
not seif-orimin!Z, . -
dlere:ore :he suc:icn 
must :,e :loaded :1t 

start up. Also, the suc­
tion line must provide 
sufficient pressure and 
smooth flow to pump 
iniet to orevent oump . . . 
cavitation. A iength of 
straight pipe a mini­
mum of 5 times the 
pump inlet diameter 
and preferably 1 0 
times the diameter 
should be installed in 
the suction line where 
it enters the pump. 
Elbows, fittings or 
valves installed close 
to the suction can dis­
rupt liquid flow and 
cause malfunction. 
Suction lines must be 
at least the same size 
as the pump inlet or 

1&0 IN167 



TYPE CDIRC MAINTENAL~CE A1'ID REPAJR 
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. 

DISASSEMBLY REASSEl\'ffiLY touching carbon 
l. Disconnect power 1. Clean seat cavity or" surface. 

source to motor. I the bracke1 '·?!ace bracket on 
2.Disconnect electrical ·. thoroughiy. motor (aligning the 

connections tagging :.. Thoroughly cle:m base if a-pplicable l. 
wires carefuily to pum-p shaft. Assure Secure braci(e! with 
preserve correc: that :he shaft :s not four :notor ooits. 
rotation. Loosen grooved and that :b.ere .~ "'lil ""umo ·haft ..... ... ":' . ~J. 

motor base. is no evidence of :01'\vard until 
3. Remove pump and pitting or ±ening. If shoulder of ;:mmp 

motor assembly to the shaft is grooved. shaft contaco:s bac:< 
repair area. fretted or worn. ofbracket and 

4. Remove volute from replace it. slightly snug one 
pump. 3.Install the pump shaft setscrew to h.oid 

5. Unscrew and remove onto the motor shaft. shaft in place. 
impeller lockdown and aligning set screws of d. Apply small amount 
lockwashers. 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. firm surface with seal. After sliding 
Type 21: Slide seal seat c:1vity (pump impeller onto shaft, 
head from the shaft. end) up. Using a scat will be properly 
Type 9: Loosen set tool (1-19/64"!0 x located. 
screws and slide seal 1-S/8" 00 x 112" c. 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 shaft 

bracket from motor. (volute end up) up. and impeller hub. 
8. Remove seal seat from Press until flange is f. Install shaft kev, 

bracket. Use wooden seated in seal cavity impeller flarwasher, 
or plastic dowel to ofbrac!~et. Press lockwashers and 
tamp the seat from the only on outer flange lockdown bolt. 
bracket. of se:ll. A void 

Price Pump Co. Type CCIRC P3ge :i of ~6 1&0 IN167 



Tighten securely into place with a impeller. Instail 
( 1 Oft.lbs.) Caution: wooden dowel or plas- impeller flatWasher. 
Serviceable Loctite must tic rod ( 1-118" outside lock:washers and 
be used on lockdown diameter). To help lockdown. Tighten 
bolt. Lockwasher pairs ensure the seat is not securely (I 0 ft. Ibs.) 
must be assembled cam damaged place the Caution: 
face to cam face. See cardboard disk sup- Serviceabie Loc:ite 
diagram plied with the seal must be used on 

g. Loosen pump shait over the seat face. lockdown bolt. 
set screw. 6.Place bracket on :notor Lockwasher ?airs 

h. Install new voiute (aligning the base if must be assembled 
gasket/a-ring and applicable). Secure cam face to c::un 
mount volute to bracket with four face. See diagram 
bracket. Secm-e motor baits. e. Loosen pump sh:ln 
with bolts and tight- i.Pull pump shaft for- set screw. 
en evenly. ward until shoulder of f. Install new voiute 

i. Setting impeller pump shait contac:s gasket/o-rin~ :md 
clearance: Slide back of bracket and mount voiute :o 
pump shaft forward slightly snug one bracket. Secure 
until impeller touch- setscrew to hoid shaft with bolts and tight-
es volute. Slide in place en evenly. 
shaft back . 0 10- 3. Install seal head g. Slide pump shait 
.015". Tighten assembly forward until 
pump shaft set For Type 21 Seals: impeller touches 
screws. Turn 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. Tum 

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 firm 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 o- 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 fingers shoulder of the shaft securely. 
then gently tap seat and the hub of the 

Pnce ?ump Co. Type CO/RC Page 6 of t6 1&0 IN167 



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 rime. 

d. Slide pump shaft 
forward until 
imoeller touches 
volute. Slide shaft 
back .010"-.015". 
Tighten pump shaft 
set screws. Turn 
shaft by hand to 
ensure impeller 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, 
flatwasher, 
lockwashers and 
lockdown bolt 
Tighten securely ( 10 
ft. lbs.) 
Caution: 
Serviceable Loctite 
must be used on 
lockdown bolt. 

Price Pump Co. Type CD/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. Rerum pump to 
installation. reconnec~ 
electric connec~ions. 

lO.Stan pump 
momentariiy to 
observe shaft 
rotation. If rotation 
corresponds to the 
rotation arrow, pump 
may be put into 
service. If rotation 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 
vol~ and prime 
pump thoroughly, 
makingsureallair 
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 AssemiJiy 
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Double Seal Installation To help ensure the seat .015". Tighten pump 
is not damaged. place shaft set screws. Tum 

RE.QSSEMBLY the cardboard disk sup- shaft by hand to 
1. Clean seat cavity of the plied with the seal under ensure impeiler does 

bracket and seal plate the end of the dowel to not rub against volute. 
thoroughly. prevent damaging the 13. Return pump to 

2. Thoroughly clean pump seat face. installation. reconnec: 
shaft. Assure that the 7. Install seal head a.ssem- electric connections. 
shaft is not grooved and bly: 14. Start pump momen-
that there is no evidence For Type21: tariiy to observe shaft 
of pitting or fretting. a. Lubricate shaft :mci rotation. If :etation 
Polish the shaft with elastomer with veg- corresponds to the 
extra tine emery cloth etable oil. rotation arrow on the 
and dean the keyway. If ·b. Install first rotary se:U ;lump, it :nay be ;JUt 
the shaft is grooved. head onto pump shait into seriic::. tf rota-
fretted or worn. repiac:: and slide toward seat tion is incorrect. 
it. using a twisting switci-1 :my :wo !e:tcis 

3. Install the pump shaft motion until c:lfbon on 3-:Jn:l.Se :notors :o 
onto •he motor shait. face touches seal seat. change rotation. 
aligning set screws of d. Install second rotary C~eck wiring diagr-"..m 
the pump shaft with the seal head onto shad of :no tor :or singie 
keyway of the motor sleeve •.vith c:lfbon phase rotation correc· 
shaft. Ensure all debris facing towards pump tion. 
and burrs are removed end. 15. Remove top pipe piug 
from the motor shaft 8. Install se:ll plate onto (if applicable) from 
and that the slinger is in pump end of bracket the front of volute and 
place. with new gasket and prime pump thor- .. 

-+. Place bracket on motor tighten three ailen cap- oughly, :naking sure 
(aligning the base if screws evenly (note: use ail air is purged. Tum 
appiicable). Secure Teflon pipe sealant on shaft one revolution 
bracket with four motor 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 
tar 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 
1/8" outSide diameter). a screwdriver . 0 l 0-

Pric:e Pump Co. Model L T25SS Page a ot ~s :e.o 'N,Si 
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Double Seal Piping 
Instructions 

.... 

l. 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 flow meters on the 
inlet and outlet lines. 
Nonnal operating condi­
tions will be indicated by 
equal or near equal flow on 
both tlow meters. [f the 
inlet flow meter shows 

Price Pump Co. Model L T25SS 

··'-----~--------

.J -~ ·.J ::v -· ~ :.tJ •. ;o .·.1 

DitTemuial Temo. 11'1 8«Ween ?.nnpec~ L::;u1d an.a Seal Barner Fluui 

pumped liquid. :nateriai 
construction or the pump, 
and seals (5i8" 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 flush 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: ( 1 tlow meter) 
l.Shut off flow at outh:: 
needle valve (item 2). 
2.Shut off inlet gate valve 
(item 3) for 15 seconds 
maximum. 
3 .If pressure in se:1l c:1vity 

Page 9 of 16 

conserve the barrier liquid. 
J. soienoid valve t item 1) 

may be installed and con­
nec:ed dec:ric:llly in paral­
lel with the motor so the 
barrier fluid flows only 
when the pump is running. 
Note: The maximum 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 excessively. 
~.To restart. open gate 
valve tirst then reset valve 
on outlet 
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"lJ OW!!!M U!U!!!l!t: ~l!l!!!Ul! ~.'UI~I ~!.1!1~t: •cuwun 
Q A. lmpclll:r I specify diameter 2-402-llia. 240~-Jia 2~11-l·•lia 2-WIItlia 2·1111 Jia 2-tiO-Jia. 

"lJ u. Volult.: 2401 2401 2~11 I II 24U7·11 HII7-U 2409-0 
c 
3 C. Volute.: boll OHJ (4 rciJ) 0)7J (·I ICIJ) u Ho I.J•c•J) (1)1 j tll ·~··) 1157) (IIIC<J) 0376 (ICIJ) 
'0 
() D. Pipe pluu OSS7 OSS7 IIHII 0)5/ Ui57 OSSil 
0 

t:l. 
~ 

Orackcl wilh fool 2426 2426 .!·IIIII 24.!o H!b 24011 •lbcsc 

'0 cl. Drac:kel without fool 2428 24211 H~U U.!ll .H.!II 2HO MoJds Us.: 

• () ... Molor boll (4 req.) 05811 05118 1159.! 0)1111 1151111 0592 AuO-Riug 

~ o•. 0-Rina volute aasket 
Voluh: Hauge 

0 Ouna (standard) n/a n/a 31174 Jll'/4 Jtl'/4 3074 
Ga~L.cl( Ci I ) 

Huoroc:arbon n/a n/a )()71) 311'/11 3UJO 3070 

PTfE n/a u/a 3071 31171 )CHI 1071 

Neoprene n/a n/a 11172 11171 31112 1072 

I!Pk nliA nla }111) lUH j(J]j 1071 

Gl. Gasket, fiber 0506 0506 u'a u/a u/a n/a 

, I Pa11 Nu. All .M!!!!tl! . .ft !'!!!.! ~!!: d!t l\ltlltd~ 
• II. Shaft .S/1" 1.0. 2421-1 n lmJidlo.:l lu.:L.Juwu 11575 

I J. 
Shaft 7111" 1.0. 2422-1 1'. lmJldlcr lliai\Va~hc• 2421 

0 - Slins.:r 0522 (! Impeller lud.washc1 s 2Ht ... 
cJ) Sui/Scat It' lllul111 - )JICcify Jlalllllllllhcr 

Kl. 1'6A Huna (standard) OSll I<'!. t•uwcr Frauh.: 
T6A l;luoroc:arbon OSJ9 l·u• usc will• 5/11" I I) shafls SHII 

K2. Tll Huoroc:arbon OSSJ I'••• usc will• '//11" I I l )l1o~lls S.Stll 

KJ. 1'9 P'l'fli I ISO l<j Air auuhu - ~1•c• aly 11a11 1111111hcl 
.:-t. Doubl.: sc.:allscat --------· ·-(-;'j)(.~-[ Uli, :\II) ltct•alr l'iii'CS l~il 

iii 

I 
1'21 fluorocarbon 0911S (lea IC<IIIiacdl 

0 'f2 I Ncor1renc 09U l'IN !.l.l! luo:Ju,J.:s: )/If' .Shall, .SIIIIIl~'· hut•..:llcl l·•~kd••wn assy, ami impdlcr L.cy. 

z Tll l!l'l< IOH ... 
floubl&: sc:al plate 1'/H nna ludu.l..:~. /Ill" •••·•~'•. £l111gc1, l1111'dk1 1••..:1-.lul\'u ••~•r, and impdlca I-cy. CD 097J 

'I 
Gaska:! PTFli 097-1 
Doh 0977 (lea. rcquia.:J) I INcrn:: ~lust'"'"'' Ci;d . .:~u• I lung ..... a.s.:~I/.Sc.u s.:pc••ddy. 

··'· T6A. tJUc:nch lip seal io'luoroc:arbon IJII\.1!.1 
M. lmr•c:llcr key .!424 . --------
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A. Impeller 
U. Volute 
C. Volute boll (8 req.) 
D. flipe plug 
E. Urackel 
F. flump Base 
G 1. 0-ring (tor volule nange) 

Fluorocarbon (sld) 
Bun a 
JlTFE 
Neoprene 
EI)R 

o2. Gaskel, PTFE (for CDIOOSS only) 

II. Shaft w/ selscrcws S/8" J.D. 
Shaft w/ selscrews 7/8" 1.0. 

J. Slinger 

Seal/seat 
K K I. 2. 
ceramic 
K l. Uuublc: seal arrangement 

T. 21 Fluorocarbon, carbon vs ceramic 
T. 21 Neoprene, carbon Vll ceramic 
T. 21 IWit, carbon vs ceramic 

f:UJJ!DSS CUISOSS 
2448-dia. 2-f 12-dia. 
0247 0247 
0917 0917 
0559 0559 
0972 0972 
0199 0199 

3070 3070 
3074 3074 
3071 3071 
3072 3072 
3073 3073 
0507 N/A 

2421-1 2421-1 
2422-1 2422-1 
0522 0522 

T. 9l•·n:n, carbon vs 

1150 1150 

0985 
09H4 
1021 

()985 
()984 
IU21 

I hwble scul plate 
ScaiJllatc g••shl, I'IVE 
Seal plate holts (J ICll ) 

1.. Mutur holt 
M. lmpdh:r lut:kduwn huh 

N. Impeller lm:kdown washer 

P. lmpdlcr ludwashcr (11ctl) 

Q. lmpelh.:r key 
1(, 1-'luurocillhuu (Jucudl lip seal 

S. Mutur boll ("licit.) 

l1. Mttlur- spcdl}· PIN 

"~'2. l'uwcr Fwu1c 

Fur usc w/ )/H" shaft 
Fur usc w/ '1/H" shaft 

lJ. Air mutur- spedl}• 1'/N 

!]!IOCtSS 
0973 
U'J7-1 
11256 
11673 
0575 
2-123 
2JH 
24H 
OHIJI 
())')j 

SHH 
5501 

( :u (AI, IW, AU) ICcttair l'a.-ls l~il 

O!ISOS:! 
0973 
OIJN 
0256 
0671 
0575 
2423 
2144 
242-f 
0891 
0591 

5478 
5501 

PIN 220) ludwks: 5/H" Shaft . Slinger, l111pdlc1· lm:hluwn 
il:isy., illltl i1111'clka l.l:)'. 

1'/N 11115-1 ludlhks; 1/'d" shufl, sliugcr, Impeller lodduwu 
u:;sy., aud i111pdka J.cy. 

NOTE: Mustu11k1 ( iilsl.ct urO riug uuJ Seal/Scat scpcmtcly. 
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l I TYPE RC llAilTS LIS}~ 
,, 

t I A. 

RC200 RCJOO !!C200 fiCJOO 

Volute 0181 0183 L. T. 6A ()ueuch lip seal, Vilolllll 01199 01199 

<'I" 
l'itlc plug OSS7 0557 M. Impeller loclduwu hull OS75 0575 

i c. Impeller (specifY diameter) N. Impeller lm:kdowu wa:;her 2423 2423 
n All iron 4184-dia. 4230-dia. ••• lmpdlea·lm:kwasher (2 aett) 2344 2344 
Q 
:0 Bronze fitted 4128-dia. 4119-diu. Q. Impeller key 2424 2424 
0 

ll. Gasket (volute flange) 0506 OS06 It I. Motor- specify 1'/N 

El. Uruckcl with foot 2426 2426 lt2. Power Frame 

E2. Bracket wilhout foot 2428 2428 For use w/ 5111" slaafl 5478 547H 

.... Volute bollS (8 req.) 0573 OS73 Fur usc w/7/H" shaft 5501 55!11 

'll 0. Motor bolts (4 req.) 0588 0588 It 3. Air mutor - sped fy I' /N 
~ II. Shaft w/ setscrews 5/8" I.D. 2421-1 2421-1 CD 
~ Shaft w/ sclscrews 7/8" J.D. 2422-1 2422-1 "' a J. ... Slinger 0522 0522 
Ql 

Seal/seat 
K 1. T. 6A Buna, carbon vs ceramic OSJ8 0538 

K2. T. 21 Viton®, carbon vs ceramic OSSJ OSS3 

K1. T. 9 Teflon®, carbon vs ceramic II SO 1150 ---n.c n~nnh: rart!_KU ;; I K 4. lloublc seah111111gcmenl 
Hcpair Kit fl 5/H" keyed shaft t>IN 2204 
Hcpair Kit 0 'IlK'' keyed slwft PIN 2204-1 

~ T. 21 Viton®, carbon vs ceramic 0985 0985 
~ T. 21 Neoprene, carbon vs ceramic 0984 O'J84 I IK it iut;huJ.:s: (ia::.kcl (volute Bange), pump shall 
~ T. 21 EPll, carbon vs ceramic 1023 11123 w/sctst;acws, sliugcr, iaupcller lot;kdowu ami key 

l>oubh: seal plate 0973 0973 
Seal plale gasket, Teflon® 0974 O'J7.J I INotc: Scilll:.cat IIIIlS( lu: Ol'Ct:I'Cll in udtlitiou au kit 
Seal plate bolls (3 req.) 0256 0256 
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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 AH'enuation Curve 
40 

~ 
! 

"C 
30 

....~z 
<0 u-
a:~ 20 

~~ ,... 10 
~ 

/ """-
~ ............... 

I L ---v 
~ __...,.-

< 
0 

63 125 250 soo lK 2K 4K 8K 
OCTAVE BAND CENTER FREQUENCY (Hz) 

.. 10 23 
s 11 27 
6 12 31 
8 18 

10 20 
12 23 .. 
16 30 68 
18 32 7A 

C23 • 2% 22 36 
C23-24 24 AO 

28 A6 
30 AS 

32 50 130 
C23 • 36 36 57 lAO 
C23 • A2 A2 66 16A 
C23 • AS AS 74 188 

Specialists in Industrial Silencing 
Stoddard Silencers, Inc. 
P.O. lax 397 • Grayslake, Illinois 60030 
Telephone (708) 223-8636 • FAX (708) 223·8638 

AO 
63 
87 

6A2 
na 

1241 
1571 
86A 

2300 
2658 
3181 
A300 
6137 
8205 

Printed in U.S.A. 



~wye'Q SERIES 1950 

tNTEGRAL EXPLOSION-PROOF 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 & 0, Class II, Groups E. F, & G and Class Ill 
atmospheres. It is also totally rain-tight tor 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 

·· '"lcrease 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 

Operating 
Range 
Inches, 

w.c. 

0.07 to 0.15 
0.15 to 0.5 
0.4 to 1.6 
1.4 to 5.5 
3.0 to 11.0 
4.0 to 20.0 

PHYSICAL DATA 
Temperature Umits: -40" to 140"F (-40" to 60"C). 1950P·8. 15, 25 & 50: 
o· to 140"F (-17.8" to 60"C). 195Q-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 
- 90 PSI. 
Pressure Connections: 1fs" NPT. 
Electrical Rating: 15 amps. 125. 250.480 volts. 60Hz. A.C. Resistive 1/s H.P. 
@ 125 volts. 114 H.P. @ 250 volts. 60Hz. A.C. 
Wiring connections: 3 screw type; common. norm. open and norm. closed. 
Conduit connections: 1/2'' NPT. 
Set point adjustment: Screw tvpe 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- Ms HP 125 VAC. ~ 
HP 250 VAC; and a number 5 or 6 rating is 1 A 125 
VAC. A letter B 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 

112 NPT /1 
ELEC. / ', 
CONDUIT 
CONNECTION 

1/s NPT HIGH 
PRESSURE PORT \ 

1/8 NPT LOW 
PRESSURE 
PORT 

VENT DRAIN PLUG 

1950-04: 7•314" dia. X 4-11/32" dept• 
For complete dimerts10ns reques1 
drawing 28-70017~ from our 
Customer Service Oepanment. 

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. Swiu:h may be installed outdoors or in areas where the 
hazard of explosion exists. See page 1 for specific types of hazardous 
sen 'ice. 

2. Mount standard swiu:hes 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 fur. 
nished for other than vertical mounting arrangements if required. 

3. Connect swiu:h to source of pressure, vacuum or differential pressure. 
Metal tubing \\'ith 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 swiu:h 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 ma.'Cimum specified current rating of 15 amps resistive. 
Swiu:h capabilities decrease with an increase in ambient temperature. 
load inductance. or cycling rate. Whenever an application involves one o• 
more of these factors. the user may fmd it desirable to limit the swiU:hf 
current to 10 amps or less in the interest of prolonging swiu:h 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-clockwise to lower the setpoint. After calibration. replace 
the plastic cap and re-check 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 swiu:h, 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 swiu:h 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 swiu:h. 
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EPG Companies Inc. J tJIIIUJrY 1998 

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 ofMinnesota, 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 agreed 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 determination. 

To have a defective part repaired or replaced, you must rerum the defective product to EPG 
Companies. Please call (800) 443-7 426 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 ARE 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. 

Bulletin 0200c 0 EPG Companies Inc. 2001 
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Electronic Metering Pumps 
Series C, C PLus, A PLus, E, E-DC and E PLUs 

Installation 
Operation 
Maintenance 
Instruction 

READ ALL WARNINGS CAREFULLY 
BEFORE INSTALLING 
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SAFETY INSTRUCTIONS 

~ 
When using chemical feed pumps, basic safety pre­
cautions should always be followed to reduce risk of 
ftre, electric shock, and personal injury. Failure to 
follow these instructions could result in death or 
serious injury. 

~ 

1.1 

• 

• 

• 

• 

• 

• 

• 

• 

READ ALL INSTRUCTIONS 

GENERAL SAFETY CONSIDERATIONS 

Always wear protective clothing including gloves and safety goggles when 
working on or near chemical metering pumps. 

Inspect tubing regularly when replenishing chemical solution for cracking 01 

deterioration and replace as necessary. (Always wear protective clothing and 
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 chemical 
manufacturer. User is responsible for determining chemical compatibility with 
chemical feed pump. 

Secure chemicals and metering pumps, making them inaccessible to children and 
pets. 

Make sure the voltage on the chemical metering pump matches the voltage at the 
installation site. 

Do not cut plug or the ground lug off of the electrical cord- consult a licensed 
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 an(' 
safety standards. 

Proper care in handling, installation and operation will help in ensuring a trouble fret 
installation. 

3 



Please re· 
metering! 

't these cautionary notes prior to installation and start-up of your 

J· 

Important: Pump must be installed and used with supplied back pressure/injection 
valve. Failure to do 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 1 04°F 
( 40°C). The pump is water resistant and dust proof by construction 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 ACAQTIDN 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 careful to check that the voltage of the 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 
the plug with fmgers and pull out. Do not use the receptacle in common with heavy 
electrical equipment, which generates surge voltage. It can cause failure of the 
electronic circuit inside the pump. 

Tampering with electrical devices can be potentially hazardous. Always place 
chemicals and pump installation well out of the reach of children. 

Never repair or move the metering pump while operating. Always disconnect 
electrical power. For safety, 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 thepump-chambercontainsno 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. 

4 

• 

• 

Chemicals used may be dangerous and should be used ci ly and according 
to warnings on the label. Follow the directions given with each 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 . 

5 



2.0 UNPA lNGTHEPUMP 

Check all eqUipment for completeness againsttheorder and foranyevidenceofshipping 
damage. Shortages or damages should be reported immediately to the carrier and to the 
seDer of the 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 I 

MakesurethataUitemshavebeenremovedfrom the shipping carton before it is 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 displaces the 
diaphragm, which, through the use of check val:ves, moves the fluid out the 
discharge under pressure. When the solenoid. is 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. v 

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, Vi ton, Teflon, 316 Stainless Steel, PVDF, Ceramic and Alloy C. These 
materials are very resistant to most chemicals. However, there are some chemicals, 
such as strong acids or organic solvents, which cause deterioration of some 
elastomer and plastic parts, such as the diaphragm, valve seats, 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 with similar properties 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 proofby 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 at the injection point. InstaUation 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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• T ~d suction mounting (installing the pump at the base of the chemical 
st~--ge 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 sheilfas 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 
in Figure 5. Install chemical pump 

• 

on the cover. Insert suction tub- 1 I I(]J=!:l--1 _ll•.:..!2 i n. 
ing through the center hole and JNI ...-t==Gr . 48 em 

cut tubing so foot valve/strainer 
hangs about 1 or 2 inches (2-5 MOUNT I NG HOLE 0 I MENS I ONS 

HOUSING DIHENSIONS ·I ln.lc•.l 
SIZE ·A B c 

HSG.•1 4. 50/11.4 3.00/ 7.6 1.75/4.4 
HSG.•2 4.11/12.2 4.311/11:1 2.19/5.6 
HSG.•3 5.56/14.1 4.311/11.1 2.19/5.6 

em) above the bottom of the tank. 
Mount the chemical pump rig­
idly by drilling four .25" (6 mm) 
holes and using four #10 (M5) 
screws and nuts. FIOURE 2 

USEANANTI-SIPHONVALVEINTHEDISCHARGELINEwheneverthe 
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. 

'IIAI.L OR 
SH!U' ltiP.M 

BLEED 
LINE 
RETURN 

15-FEEf -:;,., ,, I \ 

R.ooom 
SIJCTIIII . INJECT ION 

POINT 

11.5 METER MAX l 
!11:..2 in> 
~Scm) 

1FIG. 3 ........ ,--.d'r:J..-:..-,---..-,___.,, ___ ,,.... II FIG. 4 1 
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TANK 
RDUHT 

FIG. S 

4.2 PIPING 

• Use provided tubing of specified size for connection. Connect tubing securely 
to prevent leakage of chemical 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 discharge valves must NOT be over tightened. Hold 
fitting in place while a:dding 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 assembly 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 attempt to 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 backpressurelinjection valve is provided. 
The spring in the standard injection valve typically adds 17- 20 PSI ( 1.17 - 1.3 8 
BAR) to the line pressure, with the exception of the H8 pump, which adds 8- 10 
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 of the 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 ~leaned regularly, to ensure continuous trouble free operation. If 
the chemical being pumped regularly precipitates out of solution or does not 
dissolve 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 (Hz0

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 ofthe line 
being treated. Trim injector tip as required. See Figure 
6. Note: Extendedinjectionassemblies are available for 
large water lines. Consult your supplier for more 
information. 
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4.3 wr ..., 
<J 

4.4 

• 

• 

• 

• 

(A WARNiNID-Risk of electrical shock. This pump is supplied with a 
three-pronggroundingtypepowerplug. To reduce risk of electric shock, 
connect only to a properly grounded, grounding type receptacle; 

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 gene~ates 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 -vr----f p) POWER ~p 
INPUT __rL_______l INPUT -b!..Y-----V 

(b) 

Signalinputtotheextemalpulsesignalinputterminals([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, 100 ohms or below when 
ON and 1-megohmsorabovewhen OFF). Thepulsedurationoftheinputsignal 
must be I 0 milliseconds or over and the frequency of the input signal must not 
exceed 125 times per minute. Signal cord is provided with the pump. 

WELL PUMP SYSTEM INSTALLATION 

Ensure that the metering pump voltage matches 
the voltage of the well pump. Typical well pump 
electrical circui~ are shown in Figure 8. All 
electric wiring should be installed in accordance 
to local codes by a licensed electt:ician. 
Install the backpressure/injection (Figure 7) on 
the discharge side of the 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, So/o SODIUM CARBONATE, 
2% CALCIUM HYPOCHLORITE, 10% SODIUM HYDROXIDE, 
12.5% SODIUM HYPOCHLORITE, 10% HYDROCHLORIC ACID 
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115 VOLT CHEMICAL -:!:-EARTH 
FEED PUI'P - GROUND 230F~~T,.5~MICAL *~~~O 

115 VOLT SYSTEM WIRING DIAGRAM 230 VOLT SYSTEM WIRING DIAGRAM 

FIGURES 

5.0 START UP AND OPERATION 

5.1 POWER 

All metering pumps are available in 115 and 230 volts at 50/60 Hertz, single phase. 
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 ACAQJIQH I 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 the( four head screws before use, 18-22 in. lbs. 
(3.2 -3.9 kg/em). Periodically tighten after installation. 

5.2 PRIMING 

I ACAUJIORJ When working on or around a chemical metering pump instal­
lation, protective clothing and gloves and safety glasses should 
be worn a taU 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. 

11 



• 

• 

• 

• 

• 

• 

• 

• 

• 

T n the power to the pump. The green LED (not available on all models) 
w. 6ht up and flash off each time the pump strokes. 

Adjust the stroke rate knob to the 100% setting mark (for more information 
see Section 5.3, Capacity Control). 

Adjustthestrokelengthknobtothe 100%settingmarkifapplicable(formore 
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 of the 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) 

Air Bleed Operation: 
') 

• While pump is running, turn adjustment knob 
counterclockwise. 

• Run with valveopenuntilasolidstreamoffluid 
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 
check and valve seats) with a few drops of chemical beingfed to the metering 
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 
these 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 
(see Section 5.3.3, Controlling Procedure). 

Always check the calibration of the pump after start-up. It's best to calibrate 
the pump under your typical use conditions. 
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5.3 CAP A CITY CONTROL 

Capacity can be controlled by means of the 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 calibration equipment. 

5.3.1 Stroke Frequency Adjustment (E, E-DC, E Plus, A Plus & C Plus only) 

• Stroke frequency can be controlled 
from tOto 100% (12to 125strokesper 
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 
FigurelO) 

5.3.2 StrokeLengthAdjustment 

• 

• 

Stroke length can be controlled within 
0 to 100% of the diaphragm displace­
ment.Itshouldbecontrolledwithin20 
to 100% for practical use. 

Stroke length can be set by means of 
thestrokelengthadjustingknobwhile 
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 ofthepump 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 
will be. 

• 

• 
• 

Set the stroke length to 1 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 stroke 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 C .rolling Procedure cont'd. 

Examole Selected Model = lPD4 
Set Stroke Length = 100'/o 
Set Stroke Rate = 100'/o 
Output Capacity = 21 gallonsperday(GPD)* 
(Rated Pressure) 

DesiredF1ow ~ = 15GPD 
Adjust Stroke Rate to 80% 
Output Capacity = 0.80x21 = 16.8GPD* 

--; Stroke Length Setting = llx 1 00=90% approximate 
16.8 

Thus to obtain the desired flow; stroke length is set at 90% and stroke rate 
is set at 80% i.e. output capacity= 0.90 x 0.80 x 21 = 15.12 GPD* 

*IMPORTANT! 

Check these values by measurement. Output capacity is higher when 
feedhtg_against less titan rated pressure 

5.4 CONTROL PANEL SYMBOLS 

The pumps co~e with universally accepted symbols, the following is pro­
vided for your convenience. 

~ - ~~L~9HIR9to • HODEL PUI'Ps 011.. v •I 
8- • .WTO CCNTRDL I EXTERNAL INPUT I 

1 

++ • STROkE RATE PERCENT i 

" IFOR MANUAL OPERATION ONLYt• 

c:::x::J • PERCENT STAOKE LENGTH 
I 

._0 _ • STANO·I!!IYIPLI'1P WILL NOT OPI!RATEI 

..... • LOCK 

~I+ • UNLOCK 

@ • STOP .. • STROKE 

4•20 • 4-HILLIAtll' Ia 20-HILLIAIIP 
11A CONTROL CIRCUIT INPUT. 

e HOLD TO RIJIIIOPERATES PUI1P AT 
• 125-0PIIISTROKES PER HINUITEI 

I FOR 'LC' HODEL PUHP$ ONLY) 

TAGS• 

~ 
STCP/4·20 '"" 

• Sla<AL 
--- SOCKET I 0, LABEL 

[)If) STOP/eXTeRNAL 
• SIGNAL 

--- SOCKET I D. LA8EL 

FIGURE II 

14 

!B EfJ 

.:::Cl 

0 ·~s e 
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5.5 OPERATION BY EXTERNAL INPUT SIG~~s (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 & C only) 

Operation of the 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. · 

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. 

• 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 1 00 ohms 
or below when ON ana 1 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 (E Plus, A Plus, C Plus & Conly) 

The pump's stroke rate can be controlled by an external signal input. When 
the input signal line is connected and the EXTERNAL /OFF /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. 
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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 100 ohms or below 
when ON and 1 megohmorabovewhenOFF. lfanytypeofsolid-state 
device is employed, it must be installed with proper polarity, if required 
for the device; and leakage currentmustnotexceed200 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. (Figure 12) 

1 0 millisecond contact time re­
quired for each "ON" input sig­
nal. 

FIGURE 12 

5.5.3 4-20mA DC INPUT FUNCTION'(EPiusonly) 

The pump's stroke rate can also be controlled bya4-20 rnA DC signal to the 
terminal marked[4-20mA]. 

• 

• 

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 

~~ 
~-
li 
j!l 
.. i 
~~ 
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FIGURE 13 

1Z " zo 
CONTROL SISW., '·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 rnA. 

6.0 MAINTENANCE 

fACAUTJQN 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 011 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 or high 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. wher, 
standard white translucent discharge tubing is exposed to direct sunlight 
Take appropriate action to correct leak by tightening fittings or replacinr 
components. 

Keep the pump free of dirt and debris as this provides insulation and can lea( 
to excessive pump temperatures. 
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• If tl. np has been out of service for a month or longer, clear the pump head 
valve assemblies by pumping fresh water for approximately 30 minutes. If the 

· 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 anddisconnecttubingorpiping 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't lose 

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 
backofthe diaphragm being worn. Excessive amounts ofeitherconditionrequire 
diaphragm replacement. 

6.3 DIAPHRAGM REPLA~EMENT 

• When replacing the diaphragm, it is· 
always a good idea to replace the valve 
cartridges and other worn parts. A kit 
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. 

AI'KtAGH 

FIOURE 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 diaphragm 
threaded stud and screw the diaphragm into the EPM unit. Refer to Figure 
14. Turn diaphragm clockwise until deflection plate and shims are tight against 
solenoid shaft and the diaphragm stops turning. If there 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 onto 
the adaptor with valve flow arrows pointing up and install and tighten pump 
head screws. Tighten screws until pump head pulls up against adaptor. 

NOTE: Adjuststrokelength only when pump is running! 

• Adjust stroke length back to 1 00% 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 material. 

• Reconnect tubing or piping and reinstall the pump. 

• Check for leaks around newly installed fittings. 
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7.0 TROU~ .LSHOOTING 7.0 TROUBLESHOOTING cont'd. 

PROBLEM PROBABLE CAUSE REMEDY PROBLEM PROBABLE CAUSE REMEDY 

1. Leak in suction side of l. Examine suction tubing. If 1. Punv setting too low. 1. Adjust to higher setting 

Plll11>· worn at the eo:l , cut <P11111> IIIISt be operting to · 
approximately one ioch (2.5 I 

adjust stroke length knob). 
em) off and reconnect 

2. Valve seats not sealing. 2. Clean valve seats if dirty or 
replace w~ ake!Jlllte material 
if deterioration is noted. 

. Clean injection parts with 
LOSS OF 2. Scale at injection point 2. 8% nmiatic acid or 
CHEMICAL UIXliluted vinegar. (Also, 
RFSIDUAL see Maintenance Section). 

3. Low setting on Plll11>· 3. When Plll11>ing against Refill the tank with sohltion 
pressure, the dial sooukl be 3. Solution container allowed 3. and prime. (See Start-up 
set above 20% capacity fur a to run dry and Operation Section). 
reliable fued rate. 

l. Purq> setting too high. l. Lower Plll11> setting <P11111> 
4. Low suction level 4. Sobtion IIIJSt be above root IIIISt be operting to adjust 

valve strainer. stroke length knob). 

5. Diaphragm ruptured. 5. Replace diaphragm as soown 2. Chemi:al in sohltion tank 2. Dilute chemi:al solutiJIL 
in 6.0 ''Maintenance Section". too rich. N01E: For chemi:al that 
Check fur pressure above 
rated maxinmn at the injectiJn 
point NO'IE: Chemi:al 

TOO MUCH reacts with water, it may be 

CHEMICAL 
necessary to purchase a 
100re dilute grade of chemi:al 

FAILURE TO ilcollllatbility with diaphragm 

PUMP 
material can cause diaphragm 
rupture and leakage arourxl 

direct from chemi:al supplier. 

3. Sipooning of chemical into 3. Test tor suction or vacuwn at 
the Plll11> head. wen or main line. the injection point. If suction 

exists, ins tan an anti-sipoon 
6. Punv head cracked or 6; Replace Plll11> head as soown valve. 

brokeiL in 6.0 ''Maintenance SectiJn". 
Mclke sure fttings are hand 
tight only. Using pliers and 
wrench can crack Plll11> head. 
Mio, chenical incollllatibility 
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 betore. 

CONNECTIONS 2. Chemi:al attack. 2. Consult your seller tor 
subsequent leakage. alternate material 

7. Punv head contains air or 7. Bleed Plll11> head, see 5.0 
chlorine gas. "Start-up and Operation". 

l. Loose fittings. l. llghten hand tight. Replace 
gasket if hand tightening does 
not stop leakage. 

8. Breakdown or disconnectiJn 8. Connect wiring properly. 
of wiring. Check fuse or circuit breaker. 

LEAKAGE AT 
2. Broken or twisted gasket .., Check gaskets and replace if 

FITTING 
.... 

broken or damaged. 
9. Vokage drop. 9. Thke measures after 

investigation of cause. 3. Chemical attack. 3. Consult your Plll11> supplier 
tor alternate material 

10. MalfunctiJn of electronk: 10. Contact supplier. 

I 
control board. 

20 21 



7.0 TROU ~SHOOTING cont'd. 

PROBLEM PROBABLE CAUSE 

1. Dny check valve. 1. 

2. Ban checks not seating or not 2. 
sealing properly. 

PUMP LOSES 
PRIME 

'J 3. SoluOOn container alhwed to nm 3. 
dry. 

4. Cheni;al Outgassing. 4. 

1. Too nu:h pressuce at discharge. 1. 

2. Check valves not sealing. 2. 

PUMP Wll.L 
NOT PRIME 

3. Output diak not set at maximJm. 3. 

4. Suction lift height too nu:h. 4. 
Maximnn 5 ft ( 1.5 m) 

5. Pwiy eqtq>ped with spring baded 5. 
high viscosity valves. 
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REMEDY 

Re!IDve and replace or clean 
off any scale or sedi!rent 

Check seat and ban checks fur 
chips, clean gently. If defurmay 
or deteri:lration is noted, 
replace part with proper 
rmterial Resulting crystals can 
hokl check valves open, 
therefure, the valves IIIJSt be 
disasseni>led and cleaned. 

Refill the tank with soluOOn and 
prilre. See 5.0 (Start-Up and 
Opemtion Section). 

Bleed gas, use fboded suction 
and mmtain chemi:al at room 
lell1Jemture (approx. 20"F) to 
niniiliz.e olltgalSsing. 

Thm off an pressure valves, 
relieve system pressure then 
bosen outlet tubing conooction 
at discharge point Re!IDve 
discharge valve cartriige. 
l>a.Jq>en ban check and valve 
seats with a rew drops of solu-
lion. Set PWI1' dial to mWwm. 
mte. When PWI1' is prilred, 
reconooct an tubing conooctors. 

Disasseni>le, clean & check fur 
deteri>ration, darmge or swellilg. 
Reasseni>le and wet the valve 
asseni>ly, then prilre. See 5.0 
(Start~Up & Operting Section). 

Always prilre PWI1' with output 
dial set at maxinJ.nn mted · 
capacity. 

Decrease suction lift or pun 
vaclliDll on PWI1' discharge 
until PWI1' is prilred. 

Loosen discharge valve to akl in 
prining, take necessary safety 
precautions fur spills, or apply 
WCIIIDll to PWI1' discharge. 

8.0 POLICIES AND PROCEDURES 

8.1 MANUFACTURERS PRODUCT WARRANTY 

The manufacturer warrants its equipment of its manufacture to be free of defech 
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 01 

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 whid 
is proven defective upon examination. This warranty does not include installatioP 
or repair cost and in no event shall the manufacturer's liability exceed its selling 
price of such part. 

The manufacturer disclaims all liability for damage to its products through 
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 any 
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 

23 



8.3 k.. . URNS 

The Customer Service Department will issue a Return Authorization (RA) number 
for all returns. The following information will be required: 

1. 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 date 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 
1/0 



ATTACHMENT E 

RAPID INFILTRATION PONDS 

AND AS-BUlL T GRADING PLANS 

AS-BUlL T PLANS 



TO VIEW THE MAP AND/OR 

MAPS WITH THIS DOCUMENT, 


PLEASE CALL THE 

HAZARDOUS WASTE BUREAU 

AT 505-476-6000 TO MAKE AN 


APPOINTMENT 




ATTACHMENT F 

SPARTON 5354 MONITORING SYSTEM 



2198 

SPARTDN® · 

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 fadlity alarms, and ambient and 
battery temperatures that could lead to 
thermal runaway conditions. 

• lndudes 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 dosures 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, 0-75mVand 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 hourty 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. 

SPARTON TEC:HNCLCGV, INC:. 
subsidiary of SPARTCN CCRPCRATICN 

4901 Rockaway Blvd. NE • Rio Rancho, NM 87124 • (505) 892-5300 • FAX (505) 892-5515 
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----------~PECIFICATION~---------
CAPACITY: 2 control outputs 

24 inputs, 3 plug-in boards of 8 
inputs each (see board options at 
right) 

POWER INPUT: -48VDC, -24VDC, 115VAC 
BATTERY BACKUP: 10 year battery backed up RAM 

and real time clock 
OPERATING Temperature: -40°F to +150•F 
ENVIRONMENT: (-4o•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 0-60VDC inputs. 1 point 
is a 75mV shunt input for measuring 
plant current. 3 4-20mA analog inputs 
can be used with Spartan's Model751 
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 individual 12V 
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.RTCN TECHNOLOGY, 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 Divert 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 



CONDITIONS OF APPROVAL 

1. This application is approved as follows: 

Permittee: Sparton Technology, Inc. 

Permit No. RG-73531-T 
Priority: Not Applicable 

Source: Ground Water 

Point ofDiversion: .Well RG-7353 i-T located within 745 feet of a point where X=376,788 
feet and Y=l,524,463 feet, NMCS Central Zone; also located within the SWl/4 ofSEl/4 of 
Section 7, Township 11 North, Range 3 East, NMPM, projected, in Town of Alameda Grant; 
also located approximately l/2 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 
Ccmsumptive use: 15 acre-feet per annum 

2. The total diversion of water from well RG-73531-T shall not exceed 121 acre-feet per 
annum and consumptive use shall not exceed 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 accept:1ble 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 d:1y of each month for the preceding calendar month. 

5. On or before October 1 of e:1ch year the permittee shall provide the State Engineer 
evidence of the :ll11ount of S .. a Juan/Chama contract water purchased from the Village of 
Los Lunas for the following y.:ar in the consu~ptive use amount shown under Condition 
number 2 to offset the depk:: ,:.a to the Rio Grande stream system caused by the exercise 
of this permit, including tran.:;t)ortation losses. The diversion of water shall be subject to 
the agreement with the Vilb:.: of Los Lunas and to the amount of water purchased 
annually. 



Permit No. RG-73531-T Page 2 

CONDITIONS OF APPROVAL (continued) 

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. Turney 
State Engineer 

By:~fL~ 
Aiidrew L. Lieuwen, District 1 



Exhibit A 

3. The well is to be located approximately Y2 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 SWl/4 of SE1/4 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= 376,78.8 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 the 
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 of San Juan/Chama Water under contract with the 
Village ofLos Lunas, through the year 2015, after which time the Applicant will seek 
extension of the contract. Because Applicant proposes to operate the cont~nmen~ 
well for remediation purposes through 2030, Applicant requests the following 
condition of approval: ''No water shall. be diverted under this permit 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 recovery: 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) Underszround water source: Rio Grande underground basin. 

c) Return to aquifer of cleaned water and place of discharge: Once the contaminated 
water is pumped, it "Will 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 Spartan Coors Road facility 
site, on appro:rimately 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 least 30 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 proeram: 
Applicant intends to either plug this well or to maintain it as a monitor well. 

g) Statement of non-impairment of existing 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 

e:\90396071\jg033098.002 
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EXHIBIT A-1 

SOURCE CONTAINMENT WELL AND 
INFILTRATION PONDS LOCATIONS 

SPARTON TECI-INOLOGY,INC. 
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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 '11 

Average Annual Evaporation = Rate 73.18 in/yr = 6.09 ftlyr <21 

According to Linsley, 1958 

Lake Evaporation= 0.70 
Pan Evaporation 

Lake Evaporation at Spartan= 

73.18 in X .Lft X 0.7= 4.27 ft 
yr 12in yr 

Consumptive Use: 1.1 ac x 4.27 ftlyr = 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 Less= 6 00 AEY c U .-x 100% = 5% 
120.98 AFY Div. 

1'!-• • 

. CO· 
w u.. 
8 

· <11 Based on 2.2 acre pond area with one half of the area receiving water at any 
time. 

<21 Based on Pan Evaporation from 1962 - 1996 at Los Lunas, New Mexico 
Experiment Station, (see TABLE 1 ). 
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IMPORTANT-READ INSTRUCTIONS ON BACK DEFORE FILLINO OUT TillS FORM 

APPLICATION FOR PERMIT 
'f8 €llk\tiSS P9H!T 9F BP/ERSI8U AUB PJ::i\88 i\UB/8R PHRP8SB 8P tfBB FR8H 8YRFt't88 'P8 /) \Vl 

9R8tili8Hs'a'iiR 'Iii TO DIVERT THE UNDE~ROUND WATERS OF THE STATE OF NEW 
MEXICO ::'FOR POLLUTION PLUME CONTROL AND RECOVERY AND TO OFFSET f\ vv-

. . SURFACE WATER DEPLETIONS , - - . "" 
Dace Received February 7, 2000 File No. · RG-73531 
1. Name ot appllcaoc Spar ton TecbnOa~gd. I 

Uailloa addreu 49Qt·Rocl<aw~y V •· N-¥E~-------------------
Ciry and Scace Rio ~anc~o, NM 87124 

1. Source of wacer aupply shallow water aquifer, locaced ha Rio Grande Basin 
(ancaiao or •hallow wacer aquifer) (name of uoderpouod bula) 

5, The well Ia to be locaced lea dac_ SEE EXHIBIT. A 
R&~t&e .JU.C.P.U., or Trace No.__..l)f Map No. pf che Diauic:c, 
oa IAAd owaed by Applicant 

4, Ducrlpdoa of well: aame of drilleri":::-__;;R.;.;o;;.;d;;,!g~e;;.;r;;.;s;;.;_&;;.;_..;;.C..;;.o ... m~p..;;.a..;;.n~y--------~~~------
Ouuidc Diameccr of cuina 6 7/8 lacbui Appro:dmacc depch co be ddllcd_.:l~S:..;;:O;...._~----'ccc; 

'· QuAArlry of waccr co bo approprlaced and bcoclic:lally uaed See::_:E::.:x:!!h::.:i~b::,;i~t....;A:.:..... _________ ,acre Ieee, 
(cooawnpdYo uao, dlunloo) 

~r pollution control and recovery (See Exhibit A) 

6. Acrcaac co be irciaaccd or place ot uu __ __.Sol.Je;&Je.._Ew.··x6.hu.i.uh..&.i..lot-'lA~--------------~acrca, 

Subdlvlalon SecUon Towuhlp Ranu A ern Owner 

See Exhibit A 
7. Addhional aca,cmeall"or czplanadon•---------------------------

-------------------------------------------------------·----

' I 
: 1, R. Jan Appe 1 , affirm· char d;e forcJOID& ll.accmcaca arc auc co chc buc of my lcaowlcdsc 
~ AAd bcli.:f aad char dnclopmci\C aball aoc c:ommcocc uacll 10pproul of che p.:rmic b&• bee .. obcalcacd. 
I . 

i 
I 
I 

• 
, Permlncc1 

•• ' 0 
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fw=bcrofmiapcait _______________ RG-___ 7_3_53_1 _________ ----------------------------------

ACTION qF STATE ENGINEER 
': ;•,\..,:.:.:· 

. 
~-~~~·x:·~ 
~l!!l" 

(SEE ATIACHET) mNJ)TTIONS OF APPROVAl.) 
) 

.. :. . 

Proof of compledoa of well ahall be filed oa or before _________________ , 19 ___ _ 

Proof of appllcarloD of wacer co beneficial uae ahall be liled ODor belute __________ 1 19----

'Fataua my hand and aeal th&a, __ ... l,.3..,t .... h~----day of ---·Io~.~'•'l""iyl'------• A.c.m 2000 

~te~er 
Dr• ~ .. ~ 

Andrew L. Lieuwen, District I 

INSTRUCTIO~~ 

·e.. 

... 
_, 

-..... 
w 

Thia Ioim ahall be u:ec:uced, preferably cypcwriuen, in triplic:ace an4/hall be accompanied by a filin& fee of S5.of' 
Eac:h of uip!=c:acc c:opiu e~ust be properly ai sncd &lid auesced. 

A uparace spplic:ation fo& pennic must be filed for ueh well used. 

·.~) 

. !.\! 

-~ :.:.:1· -:.-. . -

·-. 



ATTACHMENT H 

ALBUQUERQUE/BERNALILLO COUNTY 

AUTHORITY-TO-CONSTRUCT PERMIT NO. 1203 



Richard D. Mico 
Vice Piesident/Generai Manager 
Spanon TechnoloaY Inc. 
4901 Rockaway Blvd. 
Rio Rancho, New Mexico 87124 

Subject: Authority·to-Construct Permit #U03 

Dear Mr. Mico: 

May6. 1999 

Certified Mail #Z 290 103 304 
Rctum Receipt Requested 

Enclosed please find Authority-to-ConstnlCt Permit #1203 for the Spartan Technology Inc. remediation 
facility locaied at 9621 Coors Road NW. Albuquerque., New Mexico. Please .review this document carefully, 
as Spartan Technology Inc:. is responsible for complying with all terms 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. · 

Please note that pursuant to 20 NMAC 11.02 & 11.41 you will be billed 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 flee to contact me at (.SOS} 768-1955, or contact the Air Quality Section at (505) 
768-1930. 

Sincerely, 

~~ Geor~~ Dingm~ronmental Specialist ll 
Air Quality Services 
Air Quality Division 
Environmental Health Department 

cc: Mr. Gary Richardson. Mellie Corp, via FAX 

7" g -l q 7 7 

J_., /I / --- ~·· 
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AIR QUALITY AUTRORITY-TO-CONSTR.Ucr PERMIT #1203 
Facility #NM/001100442 

.Issued to: Richard D. M"tc:o 
Vu:e President/General Manager 
SparUm Technology Inc. 
4901 Rockaway Blvd. 
Rio Rancho, New Mexico 87124 

Certified Mail ##Z 290 103 304 
Remm Receipt Requested 

Pursuant to the New Mexico Air 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 1994; the Bcmalillo County Jolut Alr Quality 
Control Board Ordinance, Bcmalmo County Ordinance 94-S; the Albuquerque/Bernalillo County Air Quality Control 
Board (AIBCAQCB) Regulation T"Jtle 20, New Mexico AdminiS1l'ative Code (20 NMAC), Chapter 11, Part 40 (20 NMAC 
11.40), Air Contaminant Source Registration; and AIBCAQCB Regulation T'J.tle 20, NMA.C, Chapter 11, Part 41 (20 
NMAC U.41), Aurhority-Td-ConstNct; the SpartoD Tec:bnolot:Y lm:. (Company) is hereby issued this AUI'HORITY­
TO- CONSTRUCI' PERMIT and authorized to operate the following equipment at: 

Location Process Description SIC NAICS 

9621 Coors Road NW Soil Vapor extraction system with up to 500 dm capacity NA NA 

Albuquerque. New Mexico Air Stripper with up to 7S epm capacity NA NA 

'I'JUs AtrrRO'R.TI'Y-TO-CONSTRUCT PermitNo.l203 hu been issued based on the review of the application received 
by the Albuquerque Environmental Health Department (Department), Air QuaUty 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 Quallry Control Regulations for Albuquerque/Bernalillo County, as IUDCDded. As these 
standards and regulations arc updated or amcnc!ed,lhe applicable changes will be inc:otpOrated into Permit #1203 and will 
apply to the Facility. 

Issued on the "7 'f2:. day of MAd 

~ Isreal Ta.vuez, Supervisor 
Air Quality Services Scc:tiou 

Air Qnality DivisioD 
Environmental Health Departmeut 

City of Albuquerque 

,19..!1_ 
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I. CONDMONS-conditions have been imposed in this pennit to assure continued complianCe: 20 NMAC 1 l.41.D.7.3, stutes 

that any term or condition imposed by the Division on a pennil or permit modification is enforceable to the same extent as a 
regulation of the Board. Pursuant to 20 NMAC 11.41. the facility is subject to the following conditions; 

1. Construction aod Oeeration- Compliance will be based on Division inspecaons of the facility. compliance with the NSPS 
Subpart A- General Provisions. reviews ofpmject records. submission of appropriate permit applications for modification • 
and timely nolificaEion to the Department regarding equipment substitutions and Jelocations. 

a) This pemlit authorizes the installation and operation of the following equipment: 

Unit Model Seri11J DareofMfg. Rated Process Rate Unit Subject 
Number ManufiiCtum Number Nwnber Equipment (lp)', hp, gal/hr. ere.) ToNSPS 

1 Roots Dresser Positive 3SURAI NA New 200cfm No 
Displacement Blower 

2 Roots Dresser Positive 3SWAI NA New 200cfm No 
Displacement Blower 

3 Roots Dresser Positive 24URAI NA New lOOcfm No 
Displacement Blower 

4 EPO Air Stripper STAT 180 NA New 75gpm No . 

All equipment shall be maintained as per manufacturer speclflcadons to ensure the emissions remain at or below the pennitted 
levels. 

b) Tbis facility shall be construcled and operared in accotdance with information provided on the permit application dated March 
25,1999 and received Man:b 29, 1999 and iu a=miance with lbe legal aathorlty specifiecJ above and the conditions of this 
pezmiL 

c) No NatiODal Emissions Standmls for Hazmlous Air Pollutants (NESHAP) apply to this facility. However. during any 
asbestos demolition or l'CDovation work. the Division must bo notified ll!ld proper permits shall be obtained and CFR Title 
40. Part 61 Subpart M would apply. 

d) Substitution of equipment is authorized provided the equipmmt has the same or lower process capacity as the piece of 
equipment being substituted. The Deplll1:meD1 shall be notified in Wiiting within fifteen (15) days of equipment substitutions. 
Equipment that is substinned shall comply with the requirements in Condidon 2. 

e) Changes in plans. specifications. and odtenepresentationa proposed in the application documents shall not be made if they 
will increase the potential to emit or cause a chanit in the method of conb'OI of emissions or in the character of emissions. 
Any sucb proposed changes shall be submitted as a JDCJdifJCation to this pc:tmit. No modification shall begin prior to issuance 
ofapermiL 

·2· 
Vml011: I 14Jpcnn.wpd UpcWal; Man:ll23, 19119 



2. Unit Emission Llmlb-Condiliou 2 Ullil Bmissioo Um.its has beeo placed in the pennit in accordaocc wilh 20 NMAC 1J .4J.D. 7.2, to allow the Divisiou to deleooioe 
compliance wilh the lerms and conditions of the permit. These wen: the emiuion rates slated in lhe pennil applicatioo and are the basis of lbe Division's review. 
Compliance wm be based OD Division iospectioos of lhe facility. 

Criteria Air PoUIItantl 

UnJI voc voc Pen:ent Record Kcepla' &foiiUorlua Repordog Compllaaa: 
N-dter lblhr tpr Opacity Rel)olranents Requirements Requlremeuts Tesfiac 

l 0.224 0.98 NA Ope.raliDg Ht1. NA NA NA 

l 0.224 0.98 NA Open riD& Hts. NA NA NA 

3 0.112 0.49 NA Operatins Hrs. NA NA NA I 
4 0.22 0.99 NA Operating Hrs. NA NA . NA I 

I 

Toxic aod Bazardau• Air PoDuUnts 
--~--l!lf'-_1__ 

lJIHt Trlcbloroetbylene 1,1,1· TrlcbJoroethaae l,J·Didaloroetll)'leae l,l,:&,l-Tetradlloroetlwle XJknes 
Nw.ber 

1 200 so JS JO 2S 
; 

.·1 200 so IS JO 25 

3 200 so: IS 10 2S 

__ 4 __ ______ 1? -- - '---
8 8 - -

(~·I 

-3· 
Vcaloa: 1141paallpd Updaled: Mm:llll,l999 
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3. Rec:ord keeplpg-condition 3 has been placed in the permit in accordance with 20 NMAC 11.41.ll. 7 .2.H. to allow the Division 
to determine compliance with the terms and conditions of tbe permit Compliance will be based on Division . inspection of records 
and lop. 
Daily records of the hours and days of operation, the daily production rates. IIDd my control measures taken shall be main tal ned. 
This information shall be retained at the plant site for tbe most recent two year period and shall be made available to Division 
personnel upon request. 

4. Monltorfec-condition 4 has been placed in the permit in accordance with 20 NMAC 11.4l.n. 7 .2.0. F and G, to allow the 
Division to determine c:omplianc:e with the terms and conditions of lhe permit. Compliance will be based on Division inspection 
of equipment and logs. · 

!. Rl!l!9!'tlpg- Condition S has been placed in the permit in accordance witb 20 NMAC 11.41.9 and 20 NMAC ll.90.II. to allow 
tho Division to determine compliance with the terms and conditions of lbe pennit Compliance will be based em timely submittal 
ot the IepOrts (Initial, quarterly. annually) 

The permittee shall notify the DMsion in writing of: 
a) the actual dllte of initial startup of the source wimin fifteen ( 15) days after the stanup date; 

b) any change in control or ownership within fifteen (15) days of the chan&e in control or ownership; the permit and 
conditions apply in the event of any change in control or ownership of tho facility. No pennit modification is requitecJ 
in such case: however, in the evtmt of my sucb chanJC in control or ownership, the permittee shall notify the succeeding 
owner of the permit and me conditions. 

c) an updiJed emissions inventory for the source together with descriptiOJJI of any reccmfiguration of process teclmolol)' 
and air pollution equipment March IS every year. Jf no chansc has occuned. a leuer indicating Ehat no change has · 
occuaed shall be sufficicnL 

d) any breakdown of equipment or air pollution control devices or apparatUS so as to cause emissions of air contaminants 
in excess of limits set by pcnnit conditions. Any breakdowD or al:raormal operating conditions shall be reported within 
two hours of occurm~cc to (505) 224-6977 and via facsimile to (505) 768·1977. 

The reports and notifications shall contain the required infonnllioo and shall be made in accordance with CFR Tide 40, Part 60. 
Subpart A - General Provjsions and 20 NMAC 11.41.9. 

6. MocJUications- Condition 6 bas been placed in the pennit in accordance with 20 NMAC 20 NMAC 11.41~ 7.8., to enable the 
DivisioD to review proposed changes to the facility which may oonsdtutc a pcrmjt modification prior to such changes. Compliance 
will be based on Division inspections and the submiaal of a new pmmit application for any modification. 

Any future physical changes or changes in the method of operation which results in an increase in tbe pre-controlled emission rate 
may constitute a modification as defined b)' 20 NMAC 11.41.1. 7 .8. No modification shalJ beJin prior to issuance of a permit. 
Modifications or revisions to lhis permit shall be processed in aecordance with 20 NMAC 11.41. 

7. Compliance Assllnnce/Enforcement- All air poDution emiaing facilities within Bernalillo County are subject to all applicable 
Albuquerque/Bernalillo County Air Quality Control Rcguluions, whether listed in this registration/permit or not. 

a) The issuance of a permit or regi.sb'IWon does not relieve the Facility from responsibility of complying with the provisions of 
the Air Quality Control Act. and tho laws and regulations in fon:c pursuant to the Act. (20 NMAC 11. 41.ll.6) 

b) ADy 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 1.he same extent u a ~aulation oflbe Boord. (20 NMAC 11.41.n. 7.3) 

c) Whenever two or mo~ parts of the Air Quality Control Act, or the laws and regulations in force pursuant lO the Act. limit, 
control or regulate the emissions of a particular air conblininant. the more restrictive or stringent shall govern. (20 NMAC 
U.Ol.ll.3.1) 

Version: ll41~~m~Lwpd Updalcd: Mudl23, 1999 



'... ( . 
d) The Division is audtori2ed to issue a compliance order requiring compliance and assessing a c:1vil penalty not to exceed Fifteen 

Thousand and no/100 Dollars ($15,000) per clay of noncompliance for each violation. commence a civil action in district court 
for appropria!e relief. including a temporary and permanent injunction. (74-2-12 NMSA) 

e) Scheduled and Unscbednled Inspection (74-2-13 NMSA) -The Division wm conduct scheduled and unscheduled inspections 
to insure compliance with the Air Quality Control Act, and the laws and regulations in force pursuant to the Act, and this 
Pennlt. and. upon prcsenlation of credentials: 

i. Shall have a right of entl)' to, upon, or throuJh any premises on which an emission soun:e is located or on which any 
records required to be mainrained by regulations of the Board or by any permit condition are located; 

ii. May at any n:asonable time have access to and copy any records required ro be established and maintained by Regulations 
af the Board. or any pcnnit condition; 

iii. May inspec:l any monitoring equipment and method required by Regulaticm of tbe Bomi or by any permit condition, and; 

iv. Sample any emissions that am required to be sampled pursuant to Replation of the Board. or any pennit condition. 

t. Any credible evidence may be used to establish whether the Facility has violated or is in violation of any regulation or the 
Board, or any other provision of law. Credible evidence and testing shaJl include. but is not limited to (20 NMAC 
11.4l.U.1S.l-2): 

i. A monitoring method approved for the sowcc pursuant to 20 NMAC 11.42 Operating Permits and incorporated into 
an operating penn it; 

ii. Compliance methods specified in tho Regulations. conditicms in a pemlit issued to the .Facility, or other provision of Jaw; 

iii. Federally enforceable monitorin' or testing methods, including mctbods iD 40 CFR. pans 51, 60, 61, and 75; and, 

iv. Other testinJ. monitoring or Jnfomwion-gadlerlng methodS that produce infonnation compamble ro that produced by any 
CFR method and approved by the Division and EPA. 

8. Postlgg ol the Permit- Compliance wi1J be based on Division inspecdons of the facility which show that a copy of the permit 
has beea posted iD a visible location. · 

A copy of this pennit sbaU be posted in a visible location at the plant site at .an times. The petmit shall be made available to 
Division personnel for inspection upon requesL · · 

9. Annual Fees- Condition 10 has been phlccd in the permit in ac:ccxdance with 20 NMAC ll.02.fi.2.1, 2.4, ro allow the Division 
to determine compliance with the terms and concUdons of tbe permiL Compliance will be based on the receipt of the annual 
emissions fee due on July 1 each year to the Divisioa. · · 

. . 
Every owner or operatOr of a. source which Js required to obtain a source registration, an Authority-to-Construct. an operating 
permit. ar a preconstractlon permit shall pay annual emissions fees pumuml to Part 40, 41, 42, 60, 61, ar 62. An annual emissions 

. inventOI)' may be submitted for review by the Division for tbe p11posc of annual fee adjustments (20 NMAC 11.02.n.2.4.F). 

Reeuiation Description Compli111ee :Requitcm=ts 

AnnuaJ foo due Non-MethanoHydrocarlxms(VOC) l3.5 tpyx$31.00• $ 108.50 
on July J each 

Annual Emissions Fees yearbucdun 
20 NMAC 11.02 for Major ond Non- Sll.OO per ton TOTAL s 108..50 

Major Sources for each criu:ri:L 
pollutanL 

-5-
Vetsioa: ll41J~Cm~.W11d \Jpchued: March 23.1009 



. · ... ·. 
. IL ADDmONAL REQUIREMENTS ·. · 

( . 
. ~.- .. ~ 

1. Permit CanceDation- The Division may cancel any permit jf the constmction or modification is not commenced within one 
(1) year from the dale of isSllanco or if. during !he conslnJction or modification, work is suspended for a total of one (1) year. 
(20 NMAC 11.41, Section U.S) . 

Applicadon for permit mociifications, relocll!ion notices aDd items listed under ADDITIONAL REQUIREMENTS shall 
be submitted to: 

Albuquerque Environmental Health Department 
Air Quality Services Section 
Air Quality Division. Permitting 
11850 Sunset Gudeos SW 
Albuquerque, New Mexico 87121 

2. Piylslon Address- Test protocols. compliance ~t.l and aU reports shall be submitted to: 

Albuquerque Environmental Health Depattment 
Air Quality Services Section 
Air Quality Divisioo, Enforcement 
11850 Sunset Gardens SW 
Albuquerque. New Mexico 87121 

Vaslon: lt4Jpenn.wpd Upcb== March 23, 11199 



ATIACHMENTI 

NEW MEXICO ENVIRONMENT DEPARTMENT 

DISCHARGE PLAN APPLICATION AND 

APPROVAL DP-1184 

SPARTON TECHNOLOGY, INC. 



GARY E. JOHNSON 
GOVERNOR 

.utate of New 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 

May 26,2000 

Richard D. Mice 
Sparton Technology Inc. 
4901 Rockaway Blvd., SE 
Albuquerque, NM 87124-4469 

RE: Discharge Plan Modification, DP-1184, Sparton Technology Inc. 

Dear Mr. Mice: 

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 Sparton 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 Sparton 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 Sparton dated 
December 7, 1999 and April28, 2000. In addition, the discharge plan includes information and 
materials submitted as part of the original discharge plan approved on June 26, 1998. The discharge 
shall be managed in accordance with the approved pian of June 26, 1998 and this plan is subject to 
the conditions and requirements of this letter as listed below. 

However, approval of this discharge plan modification does not relieve Sparton ofits responsibility 
to comply with any conditions or requirements of the June 26, 1998 discharge plan, DP-1184, 
attached to this letter, theNewMexico Water Quality Act, WQCCRegulations, 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) Sparton 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 shall 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 at the CW-2 well head, 
piping, or rapid infiltration ponds, Sparton 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 N1-1ED approval within 
15 days. 

The reason for this condition is to comply with WQCC Regulation 1203. 

3) IfNMED determines that the chromium levels in effluent from 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 system is 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 below 0.044 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 mg/1 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 monitor~ng 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 

MW-17, MW-77, MW-78 

CW -1 Effluent 

MW-74, MW-75, MW-76 

Parameters 

Water Levels 

Chromium 

Chromium 

Sparton will implement the following contingency plan: 

4) On-site (source) containment system: 

C.. 

Frequency 

Prior to each sampling event 

Weekly, first two months 
Monthly thereafter 

Monthly until chromium 
concentration below 0.044 
for two consecutive months, 
quarterly thereafter 

a) Sparton will install an automatic shutdown switch which will tum offCW-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 
offCW-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 CW-2 in a 
portable tank. Water from the tank will be sampled and analyzed prior to discharge 
~o the rapid infiltration ponds for total chromium. If total chromium concentration 
is greater than the WQCC 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 of0.05 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: 

C. 

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) Sparton will provide additional chromium treatment such that the 
chromium concentration remains at or below 0.044 mg/1. 

Sparton will implement the following closure plan: 

6) On-site containment svstem: 
a) Upon closure of the on-site containment system, Sparton will disassemble the air 

stripper and dispose of the components properly. 

b) Upon closure of the on-site containment system, Sparton will regrade the rapid 
infiltration ponds to provide positive drainage. 

c) Upon closure of the on-site containment system, Sparton 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 REQUIREMENTS 

In addition to any other requirements provided by law, approval ofthis discharge plan modification, 
DP-1184, is subject to the General Requirements as specified in 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 

Please be advised that the modification of this plan does not relieve Sparton ofliability should your 
operation result in actual pollution of surface or ground water which may be actionable under other 
laws and/or regulations. 

RIGHT TO APPEAL 

If Sparton is dissatisfied with this action taken by NMED, Sparton 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 p~an, including a copy of this. approval letter and shall 
document such to the NMED. 

PERIOD OF APPROVAL 

Pursuant to WQCC Reg. 3109.G.4., this modification approval expires on June 26,2003, the same 
day as the expiration of the discharge plan approved June 26, 1998. You must submit an application 
for renewal for the discharge plan at least 120 days before the expiration date and. in accordance with 
the WQCC Regulations. 

Sincerely, 

'7:(~..._ --n-..:-, ~ . 11(, (.u_vl*f}­

Marcy Leavitt, Chief l . ../ 

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 
""'ary Richardson, P. E., Metric Corporation; 8429-:-Washington Place.NE.,-Albuquerque,_~. 
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 HR1v1B 
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SPA.RTCN TEC:HNCLCEf~• INC:. 

Airstripper Monitoring 

PRV Water Disch. Water 
Sys. Blower Outlet PRV Meter Rate Meter 

Time Status Stripper Pressure Pressure Inlet Accumulative (Sed Flow** 
Date of Day On/Off Alarm(s) (in H20) (psi) Pressure (gal) 100 gal) (gal/min 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

6000 
* * Discharge = = gpm Gallons between readings X 24 Hr. = Chemical Consumption 1 Og/day *** 

Sec /lOOgal Hrs. between readings 

CW-2 Operation Log 

Infiltration Gallery Monitoring 
Discharge Fence Line 

Rate Gates 
(min/in) Locks Pond#l 
(2 to3 Security Meter 
min) Pond Flow (gals) Pond#2 Pond#3 Pond #4 

Gallons needed to fill tank X 4.1 gal Aqua Mag 
100 gal solution. 

Aqua Mag Needed 

Pond #5 

* See other side for Maintenance Log ALARMS= A-1 (Bldg/Well Pit/Aqua Mag Sump), A-2 (Airstripper Sump), A-3 (Pond #6), A-4 (Pump Off), A-5 (Blower Pressure Low) 

Page __ 

Aqua Mag Monitoring 

Chemical 
Feed Tank Consumed In 

Volume (gal/day) Stock Tech. 
Pond#6 (gal) *** (gal) Initials 

I 
I 

I 

-~ -- L__ I 

Airstripper Water Meter Flow= 50gal!min 



~·!.. 
•5• SP.A.RTON TEC:HNOLOGV, INC:. 
~~~ subsidiary of SPA.RTDN C:DRPDRATIDN 

An ISO 9001 registered company 

I Date Time Maintenance Activities Performed lni. 
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SITE SAFETY AND HEALTH PLAN 



SITE 

SAFETY AND HEALTH 

PLAN 

SPARTON TECHNOLOGY, INC. 

COORS ROAD PLANT 

SOURCE CONTAINMENT SYSTEM 

OPERATION 

JANUARY 2002 



Signature Page 

By signing below I certify that I have read and understand the contents of this Health and 

Safety Plan, and that I agree to abide by all requirements contained herein. 
' 

Printed Name Signature Organization Date 



Signature Page 

By signing below I certify that I have read and understand the contents of this Health and 

Safety Plan, and that I agree to abide by all requirements contained herein. 

Printed Name Signature Organization Date 
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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 

(ACGIH) Threshold Limit Values • 1992 
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OSHA 29 CFR 1910.1001 and 1926.58 

PSJA 29 CFR 1910.1200 

AIHA Respiratory Protection - A Manual and Guideline 2nd Ed. 

NIOSH/OSHAIUSCG/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 deadbolt. 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). 

SPARTON TECHNOLOGY, INC. 

Vice President and General Manager 

Environmental/Safety Engineer 

METRIC Corporation 

_____Erincipal - 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. 

The HSO at the site is METRIC Corporation, Principal - Project Engineer 

Designated alternates include: 
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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 (SIC), 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'"'-jp~a...._rt_.....o.._._n.._,_, _._Eo.LnLllv_.._iro"-lJnUJml..LI>.Le.LLnt ..... aULI/_...S"""a_....fe._.,ty,___....E.un~g_.._i n ..... e~ei_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 

5 



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 

2. Repairing well, submersible 

Hazard 
Minimization 

Measures 

Wear protective gloves 
when sampling 
(nitrile or other) 

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..32 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 lockoutltagout 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__._~ 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. 

Level 0: 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 

LeveiD 

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 1910,120 (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. 
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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. 

that 

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 

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 IP of 15.4 or Jess. 

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: Spartan, Environmental/Safety Engineer 

The HSO is: METRIC, Principal - Project Engineer 

Alternates are: 

METRIC, Principal - Project Engineer 

METRIC, Engineer 

Spartan, 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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MSDS 
No. 

2300 

NA= 
* 

** 

~·!.. -s- SPARTON TEc:HNoLoGv, INc:. 
llf subsidiary of SPARTON CORPORATION 

An ISO 9001 registered company 

- -
Bulk Chemical Storage Inventory 

Physical Maximum Minimum H.M.I.S. DOT 
Product Name State Gal. Lbs. Gal. Lbs. H F R Label Location 

Aqua Mag I Blended Sodium Phosphate Liquid 165 1815 25 275 1 0 0 N.R. * 

Not Applicable 

Product Stored and used at 9917 Benton St. & 9621 Coors Rd. Albuquerque, NM 87114 

CERCLA 
Reportable 
Quantities 

Lbs. 

NA 

NR = Not Regulated I Oxy = Oxidizer I Cor= Corrosive I FG = Flammable Gas I NFG = Non Flammable Gas I 
CSA = Chemical Storage Area I HW = Hazardous Waste 

Spill 
Control 

Plan 

** 

Dike spill with absorbent material. Recover liquid with a portable hand pump or wet/dry vacuum. Collect liquid and absorbent 
55 gallon plastic drum. Wash down area. PPE Level D. 

6/10/2002 



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. 

1 0.6 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 

EMERGENCYTELEPHONENUMBERS 

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 water 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. 

Employees 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 A 

PROJECT MAPS 
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FIGURE 2 

MAP DEPICTING FOUTE TO NEAREST HOSPITAL FACILITIES 
(APPROXIMATELY 2 MILES) 

SPARTON TECHNOLOGY, INC. 



APPENDIX B 

MSDS SHEET FOR AQUA MAG 



1be Kjcll Carpon.rion 
·P.O. Box 134 
Beloll. W1 D.51l 
Phaac: 800-3.56-Mll 
fax: 608-75S.o.538 

CORPORATION 

AQUA MAG 

JqeU LaboaJorics 
5043 Hwy 51 Saudi 

Juenil1c. WI S3S46 
!baac: ti08-75So042l 

Pu: 601-755-1339 
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MATERIAL SAFElY DATA SHEET 

THE KJEU. CORPORATION 
P.O.BOX834 

BELOfr, WISCONSIN 53512.Q83.C 
(800) 3564422 (808) 755-0421 

Praduct Nama: AQUA MAG 

Date Prepared: June 18, 1888 Last Revision: March S, 1996 

--------------------•PRODUCT~ORMAnON-------------------------·-··-­......... , .............. 
HAZARD M'nNCI 

·-~- ·--­
··--~--­·---

IIRD1'ECl1Dii INDBX ... -··-"·- ....... ··-...... _ ................. ..._ ··---··-..-------
------------- PRECAunONARYINFORIIA'nON----------­

No algnlllcant taedtl effects reported tram 
11111\Ur.cturing locllllal• 

------------------·GAeDD90SICOMPONaOS------------------

Chemical Identity: 
OSHA PEL: 
ACGIH11.V: 
CASt . 
Hazard Qaac 

8Gd"IUIII atho/polyphalphatB blend 
Not ..... 
Nat lilted 
81915-31-1 
Nan. 

---------------- PHYSICALDATA-----------
BoDing Point 
Milling Point 
Vapor Pnlaunl: 
Vapor Density (Air•1): 
Speclftc Gnwtty (Hp • 1): • 
Evapandlon Rate (Butyl AcBt8ta • 1): 
SaiUbllly in WaW by Weight 
pH (ne.Q: 
Ap~ 
Odor: 

Abave 1QO- c. 
Not ..... 
Nat appllcabtl 
Nat appllclble 
1.37•0.D1 
Nalrvaldle 



---=--------FIRE AND EXPLOSIONDATA ---------

Flilsh Paint 
Flammable Umltl 

Upper: 
Lower: 

Extlngutstmg Media: 
Special Fire Fighting Prac:8durK 
Unusual Fire & ~ i Ni Ha.ds: 

----=-------------- ~DATA-------------------

Stability: 
Incompatibility: 
Hazardaua Patyrrab:atba: 
COncrdicms tD Awld: 
Hazardaua Decompasldon By-pnxluctl: . 

..... 
Concentz..S chlorine and canc:entral8d mineral acids 
Wll nat CICQI' 

Dlnlct mlxinll at ca~u:altlides at cNarina and nmerat acids 
Heat. cta~ortne. niUIIur c8oxide 

-----------HEAL1HHAZARDDATA-----------

Routes of~ 
Eyes: 
Sldn Contact 
Skin Ablarptiala: 
lnMiatlan: 
lngallan: 

Eftacla of 0vWCHfl CISII8 
Acut8 ElpaiUr8: 
Chnri: EJposure: 

Other Health er.ct:s 
Medical CondiiiDns: 
Aggravalecl by Expaan: 
Can:llaugecaic PallnUit 
N1'P Annual R8pOit 
IARC Monographs: 
OSHA 28CFR Part 1110 Sub z: 

Additional RegulldDry Info& iioatlan 
FDA: 
USDA: 
NSF lntamadanal: 
Underwritara Ulboratartas: 

Naneknawn 

GRAS 1st paullled ~food 
IJstlld a a i4V'M If toDclwed by a potable water rtnse 
CertlfteciiD IM8t ANSI/NSF Standard 60 
CarUfted to meet ANSI/NSF Standard 80 



- -~ - ....... --·~ 

Emergellf:/ and First-Aiel Procad&ns 
Eyer: 
Skin: 
lfii1alallan: 
Ingestion: 

Dec:antmUnallan PrDcadure: 
4 Notllll tD Phyllciln: 

• -a- - - -

Flulh wllh Wlllllr. If lnttatlon accuns uek medical atblldiciL 
WUb wllh waller. If lnttaticx• accurs Hllk medical auent1an. 
RemcMI from ........ 
Rn. mauth and dilute atDrnach cantenta wilh water ar milk 
lavallbiL 
w..hwlh ...... 
Urge em. may ca. nausea Gld dilntleL 

----------STORAGEAND HANDUHG--r::::------­

Spm or L.ak PIDCIIdur-= 

Waste Olspcul Method: 

Pracautlons In staring: 

Matedll Should be wiped up far salVage or dlsposlll. Flush ..... 
If not ahrllgad. dlspa• In a landlill in acr::crdanca With 
lacal. .... -federal reguialionL 
ShauliS be ..... In c~a~ .... for quality assurance. Keep 
c=tllinlr cDied when not In Ula. Pratec:t tram freezing .............. 

----------8PECW.PRO'I'eCTION---------
Haml ,...... 
Not iiwodatalr Nat...-., 
No ..... requlrementl 
No IPeclall'lqUIIementl 
No ...... requlremlntL Fallow goad Industrial hygiene 
priCiiciL 

-----------------~PORrA~ONDATA----------------
DOT Pcvper Shipping Name: 
DOT Cia lllcilllcft 
DOT Lllbel8: 
DOTPI8c:llrdl:· 
Euagencr Accident PrecauUons 
& Pracadur-= 

Sodlum pt.olptllltltiOiutlon ............ 
Not nlqUirecS 
Nat ftlqUinld 

Not haa:ardous. See lnstrucllons abon far reteae or spill. 

------------------MANUFA~Dm~------------------
Whlla The ICjell Coqxaatlon wlllmUit __, etrart ID lraunt tM ftlldlty of thlllnfolft'llllbl. we mu5t r'*! 
an the infuaullllan ginn ID us by aur....,...... .nd UUia make no w••••lf. apess or Implied, • tD 
the V8lidity of thla data. : 

Alrf ... of thla praduct or method or applicatlan which a not descrtbed in the PracSuct 0.. Sheet Is 
the raponsltllllly of the .-. 



c1ppm 
1·10ppm 
1G-100ppm 
10D-1000 ppm 
> 100Dppm 

.,..r--·-·-

Aqua- canslllunl have been ..... tD be 
blnlly tD nan·bcic 8CCQidiaiJ 1D cunent ctass11cat1on ..... 
Hlgblr ar IIIDIISIIY 1allc 
TCIIID 
....... (IIIIC 
8lighllr 1alda 
8lrely lalda tD nan-taxlc 

saopprn-
2114 pprra-

48-hrLC SO% 
4&«LC 60% 
4&«LCSD% 
25-hrl5o-HR LC 50% 
CJ.5.hr EC SO% 

18&0 ppm (ILIL arfa) 1D.OQO ppm 0 pH 7-
1154 ppmt1019 ppm-
1CIQ0.1500 ~ 

No 40CFR111-117 

Uuat c:amplywlla .............. .Siacll 
dllrlDialldlldwrge ... 

. • DawdM. B.F .. 88nnett. H.J.. -rCIIdclly af 811 :1M CIIMIICIII ta Clrllln~• Jaurn.l WPCF, 
Sept. 1-. pp. 1301-1318. • 
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