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TO: Dick Oplinger, Custodian
Mark Dierker, Village of Wauconda
Jeff Kuester, Village of Wauconda
John Mackay, Exxon
Ken Myers, CRA - Chicago
Larry Mills, CRA - Chicago

FROM: Bob Fedy/pmck/71

REFERENCE NO. 1449-40

DATE: March 4,1992

RE: Operation and Maintenance Manual
Wauconda Landfill Remediation

Please find enclosed your revised copy of the Operation and Maintenance Manual
for the Wauconda Landfill, which has been updated by CRA effective this date.

This manual covers the remedial aspects identified in the Administrative Order
dated December 19,1989.

This manual will be updated by CRA on an as-required basis.

Should there be any questions regarding the enclosed, please do not hesitate to
contact us.

c.c.: Ron Frehner (w/encl)
All remaining WTG Members (w/o encl.)
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY Rec'dCRA

J 230 SOUTH DEARBORN ST.
CHICAGO, ILLINOIS 60604 MAY 3 f QJJf

April 29, 1991 RER.YTOATTENT.ONOF: KHC „
brio —±1

Joseph S. Wright, Jr.
Martin, Craig, Chester & Sonnenschein
55 W. Monroe
Chicago, Illinois 60603

Re: Wauconda Sand and Gravel Site - Approval of RD/RA Work
Plan, Operation and Maintenance Manual, and Health, Safety
and Contingency Plan

Dear Mr. Wright:

This letter serves to notify you that the following documents,
which were submitted to U.S. EPA by Conestoga-Rovers &
Associates on April 25, 1991, and which are dated April 24,
1991, are hereby approved:

- RD/RA Work Plan
Operation and Maintenance Manual
Health, Safety and Contingency Plan

With this approval of the Work Plan, the Wauconda Task Group is
hereby authorized to implement the monitoring system upgrade.
According to the schedule in the Work Plan, and my letter to
Mr. Ron Frehner dated April 10, 1991, which granted conditional
approval of the Work Plan, the monitoring system upgrade should
be completed by August 8, 1991.

The Wauconda Task Group may also continue with the design of
the cap upgrade. Please be advised that the pre-final design
is due by July 9, 1991.

The Quality Assurance Project Plan (QAPP), which was submitted
on March 14, 1991, is still being reviewed. Comments on the
QAPP will be forwarded under separate cover when we complete
our review.

If you have any questions regarding this letter, please feel
free to contact me at (312) 886-4760.

Sincerely yours,

Li^CL;- -f-r«—-I

Rebecca Frey
Remedial Project Manager

Printed on Racycbd Pipor
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1.0 INTRODUCTION

This manual has been revised effective March 1992 by

Conestoga-Rovers & Associates (CRA) to update the operation, maintenance

and long-term care requirements associated with each component of the final

remedial measures for the Wauconda Landfill. This manual and its stated

procedures have been prepared in accordance with the approved Remedial

Design/Remedial Action Work Plan for the Site.* Aspects of the final

remedial measures listed by category are:

• leachate management system;
• landfill cap, drainage system, security fence, access roads;
• landfill gas vents; and
• groundwater monitoring wells.

The Village of Wauconda (Village) will provide operation

and maintenance (O & M) of the leachate management system, including

disposal as provided by an agreement with the Wauconda Task Group

(WTG).

Oplinger Consulting Services (Cary, Illinois) will provide

custodial/inspection duties for the landfill (not relating to the leachate

system), as provided by an agreement with the WTG.

CRA provides ongoing environmental engineering

services to the WTG.

Reference: Remedial Design/Remedial Action Work Plan, Wauconda Landfill Remediation,
Wauconda, Illinois, Conestoga-Rovers & Associates, April 1991.
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This manual is organized as follows:

Section 2.0

• a general description of the components and operation of the leachate

collection, transfer and storage system;

• a review of maintenance requirements for the leachate system;

• general troubleshooting procedures to be followed if a leachate system

failure occurs; and

• operating contingency plans to be followed in the event of a leachate

system failure.

Section 3.0

• a review of the inspection/maintenance requirements for the Site cap and

drainage, monitoring wells, landfill vents, perimeter fence and access

roads;

Section 4.0

• a review of inspection and maintenance schedules, and reporting for the

Site.



1.1 HEALTH AND SAFETY REQUIREMENTS

All work conducted on the Site must be performed in a

safe and workmanlike manner by qualified individuals. Health and safety

protocols consistent with the Health and Safety and Contingency Plan for the

Site, and in accordance with all applicable State, Federal and local

requirements will be strictly adhered to.*

Persons working at the Site and any visitors will be

required to sign the hard-cover Inspection/Maintenance/Visitor Log on a

daily basis. The Log is posted in the tank enclosure building. Persons

entering the Site for the first time shall be informed of the potential hazards

of the Site by either the Village, Oplinger Consulting or CRA. Visitors

touring the Site (i.e. not conducting work) shall be escorted at all times by a

Site operator.

All personnel working on the Site where a hazard may be

present, or where such persons may be exposed to the hazards of the Site, will

have applicable OSHA training and medical monitoring requirements as

specified in 29 CFR 1910.120. Training requirements under these standards

will not apply to personnel who have no probable likelihood of being exposed

to safety hazards or health hazards of the Site.

The Village, Oplinger Consulting and CRA will be

responsible for providing its employees who are performing duties at the Site,

Reference: Health, Safety and Contingency Plan, Wauconda Landfill Remediation, Wauconda,
Illinois, Conestoga-Rovers & Associates, April 1991.



with necessary personal protective equipment (PPE) and air quality

monitor(s), and will further ensure proper use, cleaning and disposal of such

items.

It will be assumed that all drilling equipment, excavation

equipment and pumping equipment used at the Site will require

decontamination. Any trucks contacting waste or leachate will also be

decontaminated. Trucks used only for the purpose of delivering imported

materials (day, sand, topsoil, aggregate) will not require decontamination.

A concrete pad and sump for equipment decontamination

is located adjacent to the building enclosure.

A first-aid kit and emergency eyewash are located inside

the building enclosure.

Copies of pertinent Site reports, drawings and

information are maintained in a filing cabinet located inside the building

enclosure.



1.2 PUBLIC RELATIONS PROCEDURE

At the request of the WTG, all enquiries, questions or

complaints received by a Site operator from the media, government agencies,

neighbors or the general public are to be directed to Conestoga-Rovers &

Associates for an official statement. All public relations are to be conducted in

a courteous and professional manner. Site operators are not to express

opinions or theories about the Site. Site operators may provide

straightforward factual information not relating to historical operation, legal,

financial or environmental matters of any kind.



2.0 LEACHATE COLLECTION. TRANSFER AND STORAGE SYSTEM

The leachate collection system was originally constructed

in 1987 and expanded and upgraded in 1991. The combined system consists of

three operational components, as follows:

1. a gravity flow leachate collection gallery across the north limit of the

landfill connecting to a pumping chamber at the west side of the

landfill;

2. a transfer forcemain from the pumping chamber along the west Site

boundary connecting to the Village of Wauconda sanitary manhole

12-24 on Bonner Road; and

3. a backup forcemain from the pumping chamber parallel to the gravity

collection gallery connecting to an above-ground storage facility at the

east boundary access gate.

The general features of the system are shown on

Figure 2.1. A detailed set of record drawings and approved shop drawings

depicting the above are maintained at the Site. The figures of this report are

for illustration only and may not reflect all aspects of the installation.

Routine operations involve pumping collected leachate

from the pumping chamber to the Village's manhole 12-24 on Bonnar Road.

By agreement between the WTG and the Village, the discharge volume is

limited to 28,000 gallons measured over a moving 7-day period and shall not

exceed 10,000 gallons inany 24 hour (1 day) period. In the event that collected

volumes would exceed either limitation, leachate will be transferred to the
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above-ground storage tank (temporarily) until it can be returned for discharge

to the Village's manhole 12-24. As contingency to the above, leachate may be

removed from the above-ground storage tank by a licensed liquid waste

haulage vehicle for disposal to the CID Processing Center in Calumet City.

Such an event must be pre-approved by CRA or the WTG and proper IEPA

manifesting must be carried out.

Since 1987, leachate collection volumes have been

maintained and are summarized in Table 2.1. Leachate collection volumes

are known to be precipitation dependent. The flow rates shown depict the

low, high and average daily volumes as calculated from monthly records.

Based on Table 2.1, typical flows are likely to range from 700 gpd (dry or frozen

months) to 3,000 gpd (wet or snowmelt months). On occassion, single day

events following spring thaw or several days of heavy rain can generate

leachate flow rates on the order of 10,000 gpm. However, the overall average

daily collection rate is calculated to be on the order of 1,600 gpd and should

decrease in the future due to cap upgrading and maintenance.



TABLE 2.1

SUMMARY OF MONTHLY LEACHATE REMOVAL VOLUMES
1989 -1991 «>

Month
Low Daily

Volume (gpd)
High Daily

Volume (gpd)
Calculated

Average (gpd) (2)

January

February

March

April

May

June

July

August

September

October

November

December

694

845

1,185

905

782

670

665

1,130

997

573

963

759

1,475

1,953

2,663

2,781

2,980

1,614

1,503

1,439

1,570

2,437

3,300

2,519

1,018

1,412

1,923

1,906

2,009

1,155

1,138

1,242

1,293

1,711

2,214

1,931

Annualized average 1,580 gpd

Notes:

(1) Source Annual Monitoring Report #3, Wauconda Landfill Remediation,
CRA, January 1992.

(2) Arithmetic mean of 1989, 1990 and 1991 values.



2.1 PERMITS TO OPERATE THE
LEACHATE COLLECTION SYSTEM

The WTG and Village of Wauconda have jointly obtained

permits from the Illinois Environmental Protection Agency - Division of

Water Pollution Control to discharge collected leachate as a special waste to

the Village's sanitary sewer system via a forcemain connection or by means of

a licensed liquid waste hauler. Copies of these permits are provided in

Appendix A, and remain valid until August 1996.

In addition to the above, the WTG maintains an IEPA

permit to dispose collected leachate as a special waste to the CID Processing

Center in Calumet City, Illinois, by licensed liquid waste hauler. A copy of

this permit is provided in Appendix A and remains valid until

December 1995.

Should haulage of leachate be necessary to either the

Village of Wauconda sewer or the CID Facility, the WTG typically contracts

Mr. Frank Disposal Ltd. of Matteson, 111., who are licensed and familiar with

the Wauconda Landfill.
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2.2 LEACHATE COLLECTION GALLERY

General

The leachate collection system is designed to intercept and

remove leachate from the landfill north slope before it becomes a surface

seep. A perforated pipe in a gravel bed collects leachate and conveys it by

gravity flow to a pumping chamber (Sump 1). From Sump 1, leachate is

pumped via a forcemain to discharge to the Village of Wauconda sanitary

manhole 12-24, or alternatively is transferred by a backup forcemain to

temporary on-Site storage (according to manual valve settings by the

operator).

Description

The leachate collection gallery consists of a 6-inch

diameter Schedule 80, perforated PVC pipe, installed in a gravel bed. The

collection pipe is buried at a depth of approximately 6 feet below surface. The

pipe and gravel bedding are wrapped with filter cloth to minimize

sedimentation and plugging of the pipe. The length of installation is

approximately 1,000 feet, nominally sloped from east to west.

Leachate collection Sump 1 (4-foot diameter concrete

manhole) is located in the northwest corner of the landfill (downslope end)

of the pumping chamber (see Figure 2.2).



Two 4-foot diameter concrete manhole chambers

(Sump 2, Sump 3) for inspection, monitoring and cleanout are installed at

intermediate points along the collection trench (see Figures 2.3 and 2.4). The

manholes are accessible to facilitate inspection and flushing of the system. A

6-inch dean-out riser pipe extending above-ground is located at the west end

of the system (upslope end).

10
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2.3 FORCEMAIN SYSTEM

As shown on Figure 2.1 (previously referred), forcemain is

constructed from:

i) the pumping chamber (Sump 1) along the west Site boundary to

Village manhole 12-24 covering 2,640 feet; and

ii) the pumping chamber parallel to the collection gallery (north landfill

boundary) to the above-ground storage tank covering 1,300 feet.

All forcemain is 2-inch diameter HOPE pipe, butt fused for

continuous length and field pressure tested to 100 psi. The 2-inch forcemain

is contained in an outer 4-inch diameter HOPE casing pipe at locations beyond

landfilled limits in the event of a forcemain leak or break.

The west Site boundary forcemain includes a meter

chamber (for flow measurement) a drain chamber (to effect maintenance) and

an air release chamber (to expel entrained air). A check-valve in the

clean-out/drain chamber functions to prohibit flow reversal from the

forcemain into the pumping chamber during routine operational mode.

The north Site boundary forcemain connects to the

above-ground 10,000-gallon tank which is air vented and includes a float

level gage for volume reading. Valve operation can permit directional flow

to fill the storage tank or empty it into Sump 2.

11



The noted forcemains should not be operated

simultaneously and include isolation valves in the Sump 1 - pumping

chamber for this purpose.
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2.4 SUMP 1 - PUMPING CHAMBER

Figure 2.2 (previously referred) depicts the pumping

chamber as 4-foot diameter precast concrete manhole complete with the

following components:

Item Quantity

Effluent pumps 2

Interior piping and
fittings

Slide away coupling
and seal /dual
vertical rail guide

Pump Check valve

Isolation ball valve 2

Gate valve 2

Mercury float switches

Access hatch cover

Function

Operate upon demand by float level
switch; function as lead and lag
system.

Threaded and coupled for removal if
required.

Allow pump(s) removal from the
sump without personnel entry to the
sump.

Prevent backflow of leachate through
pumps upon shut-off.

routing of discharge.

allow removal of pump from
operating system.

To start and stop pumps upon preset
leachate levels and alarm at high-high
level.

Man-entry, sampling and pump
removal.

Miscellaneous components include: ladder rungs, pipe

supports, pump lifting chain, 2-inch diameter, SCH. 10 steel vent pipe and

pipe seals at subsurface pipe entry points.

13



The configuration of the discharge forcemain from

Sump 1 to the Village manhole 12-24 comprises total dynamic head

requirements (TDH) of approximately 100 feet. The configuration of the

back-up forcemain from Sump 1 to the storage tank comprises total dynamic

head requirements of approximately 120 feet.

From pump performance data supplied by the

manufacturer, the Metropolitan Hydromatic SKHD150 rated capacities

include:

GPM Total Dynamic Head Notes

26 100 ft (45 psi) single pump to MH12-24
30 90 ft (41 psi) single pump to storage tank

The SKHD150 pumps operate as a lead and lag system

with provision to designate (key set) the lead pump. It is expected that the

pumps will be regularly alternated by key switch settings to perform the lead

pumping function. This procedure should create relatively equal pumping

time for both pumps as indicated by their respective elapse time meters. The

pumps are activated automatically based on the leachate level within Sump 1.

A total of four float level switches within the sump

activate or deactivate the lead sequenced pump or indicate high level within

the sump which functions to start the lag pump in tandem with the first. The

float switches are adjustable externally at ground surface, and operate as

follows:

14



1. Low Level Switch

- disengages operating pump when low liquid level is reached and

switch is in down (off) position;

- installed above pump intakes to prevent pumps from running dry;

- must be in the up (on) position when high level is reached to allow

pump to be activated by intermediate level switch.

2. Intermediate Level Switch

- activates lead pump when specified level is reached and switch is in

the up (on) position. (Note: low level switch must also be in up

position for pump to engage);

- installed 3 feet above low level switch to allow sufficient pump run

time and reduce pump cycling;

- if activated by the operator during pumping to the storage tank, the

high level switch in storage tank will override the starter circuit and

prevent the pump from engaging.

3. High Level Switch

- starts the lag (second) pump for tandem operation;

- maintains both pumps in operation until low level switch is

triggered.

- lights the sump high-level light.

15



4. High/High Level Alarm

- activates alarm beacon at control panel to indicate emergency

leachate level in sump;

- activates an alarm signal which is sent by dedicated phone line to

the Village of Wauconda police station;

- set at two feet below the top of the sump.

The float level switches can be overridden by the manual

pump switch located in the electrical junction box adjacent to Sump 1 or at

the electrical control panel to run the pump(s) in an "on" condition (see

Section 2.10). The float override will only be activated if the low level switch

is on and functioning to prevent the pump(s) from running dry.

Full details and manufacturer's product literature for each

of the referenced components is provided in Appendix B.

16



2.5 LEACHATE COLLECTION MANHOLE CHAMBERS

Figures 2.3 and 2.4 (previously referred) depict the

intermediate leachate collection manhole chambers (Sump 2, Sump 3).

Sump 2 is a 4-foot diameter precast concrete chamber and

is located 180 feet east of Sump 1.

Sump 2 is complete with:

Item

Stub-end 2-inch

2-inch ball valve

Slide-away coupling
and seal/vertical dual
rail guide

Mercury float
switches

Access hatch cover

Quantity Function

See ball valve.

Allow manual return of leachate from
the above-ground storage tank or
manual pumping from the sump.

Allow auxiliary pump installation
into the sump without entry to the
sump.

To start/stop auxiliary pump upon
preset leachate level and alarm at
high level (normally de-energized).

Man-entry, sampling and pump
removal.

Also included in Sump 2 are ladder rungs, steel pipe vent

and pipe seals at subsurface entry points. The auxiliary pump is described in

Appendix B.I.

17



There are no mechanical installations or piping in

Sump 3, which is located 610 feet east of Sump 1. The manhole is complete

with a standard 30 inch manhole frame and cover and ladder rungs.

18



2.6 FORCEMAIN METER CHAMBER

Figure 2.5 depicts the west boundary forcemain meter

chamber as a 6-foot diameter concrete manhole which is located 20 feet south

of Sump 1 and includes:

Item

Meter

Isolation ball valves

Pressure gage

Bypass piping

Air nipple

Access hatch

Electric sump pump

Quantity Function

1 Complete with remote read out at ground
surface to record total gallons pumped
and flow rate (gpm); flange bolts are
stainless steel

3 Allow meter removal and use of meter
by-pass pipe

1 Measures pump discharge pressure in psi

— Allow meter removal and continued
pumping

1 Pipe stub connected to by-pass pipe to
allow airline connection to blow-out
forcemain

2 Personnel entry to chamber

1 Plug-in connection and discharge hose to
pump out accumulated liquid in chamber

Metering at this location will verify the quantity of

leachate which has been pumped to the Village's manhole. The flow meter

utilizes an obstructionless sensor with a non-conductive ceramic flow tube

and measuring transmitter (known as magnetic flow measurement) and

includes remote read-out such that man-entry to the sump for routine

19
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inspection is not required. Manufacturer's information for the flow meter is

provided in Appendix B.

The by-pass piping is provided for contingency use in the

event the flow meter is removed from service. The by-pass piping includes a

2-inch diameter galvanized steel nipple for an air-line connection to blow out

the west boundary forcemain for cleaning and maintenance. A portable

electric sump pump and I/2-inch discharge hose is located in the meter

chamber to allow the operator to pump out accumulated

ground water/rainwater on an as-needed basis. It is noted that the meter

manufacturer recommends that the meter not be submerged.
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2.7 FORCEMAIN DRAIN CHAMBER

Figure 2.6 depicts the forcemain clean-out/drain chamber

as a 4-foot diameter concrete manhole which is located at a low point in the

system 810 feet south of Sump 1 and includes:

Item

Ball valve (2" 0)

Check valve

Flange x flange
pipe assembly

Quantity Function

2 Allows directional draining of leachate
from forcemain (both sides of check
valve) if required

1 Prevent flow reversal from the upstream
forcemain which is at higher elevation

1 May be removed for forcemain
cleaning/flushing

Forcemain flushing (cleaning) is described in Section 2.12.

The volume of leachate in the forcemain which would

flow to the drain chamber is on the order of 168 gallons per 1,000 feet of

length. All liquids which accumulate in the drain chamber will require

management on an as-needed basis, which may include transfer to Sump 1

via portable pump/flexible hose or mobile vacuum tank should such liquids

be suspected or known to contain leachate.
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2.8 FORCEMAIN AIR RELEASE CHAMBER

Figure 2.7 depicts the forcemain air release chamber as a

4-foot diameter concrete manhole which is located at the highest elevation in

the system, 1985 feet south of Sump 1 and includes:

Item Quantity Function

Air release valve 1 Expel air in line during filling or air
blowing or routine operation; allow air
entry upon forcemain draining

1 /2-inch diameter Drain liquids from local pipe
ball valve

Flange x flange 1 May be removed for forcemain
pipe assembly cleaning/flushing

Air pockets in the forcemain developed by pump start-up

or line filling which could potentially limit flow capacity should be expelled

automatically by the universal air valve.

If the forcemain is being drained by the operator, the drain

chamber check valve must be deactivated, and air will automatically enter the

line through the air valve and prevent pipe collapse. Manufacturer's

information for the universal air valve is provided in Appendix B. Periodic

adjustment of the air valve is recommended to ensure that minimal liquids

are expelled with any air during operation.
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2.9 VILLAGE OF WAUCONDA MANHOLE 12-24

The Village of Wauconda sanitary manhole 12-24 is

located on the north side of Bonner Road in the landscaped portion of the

right-of-way.

Bonner Road is maintained by Lake County. The Village

of Wauconda has been granted a permanent easement for placement and

maintenance of the sanitary manhole and gravity sewer.

The manhole is a 4-foot diameter precast concrete

chamber with a standard 30-inch frame and cover and includes an 8-inch

gravity sewer flowing west to Karl Court lift station No. 11 (see Figure 2.8).

The manhole is the eastern termination (upstream limit) of the gravity sewer

on Bonner Road tributary to the Karl Court lift station.
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2.10 LEACHATE STORAGE SYSTEM

The leachate storage system consists of an above-ground

storage tank (nominal capacity 10,000 gallons), a concrete containment dike a

cat-walk inspection/storage platform and weatherproof enclosure. A general

truck turnaround pad and concrete spill containment pad are also included to

facilitate loading of tanker vehicles from the storage tank.

All above-ground portions of piping leading into and out

of the tank are electrically heat traced and insulated. Heater pads and

insulation are also installed on the tank to prevent freeze-up.

The concrete containment dike has a holding capacity of

11,400 gallons. A concrete sump is provided in the northwest corner of the

containment dike. A level switch in the containment sump activates an

alarm light in the control panel to indicate to the operator that liquids have

accumulated in the sump and a leak may have occurred. In the event of a

tank leak or overflow, the floor sump grate should be removed and a pump

suction placed in the sump to allow complete dewatering of the containment

dike. The general layout of the storage tank and dike are illustrated on

Figures 2.9 and 2.10. Further details associated with the storage tank,

metering and control system and the enclosure building are provided in

Appendix B.

Fittings and appurtenances provided on the tank and

associated piping are as follows:
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1. High Level Switch

- mounted in nozzle installed on roof manhole;

- is manually key set by the operator when pumping to the tank to

activate alarm light in control panel and deactivate (overrides)

sump pumps when high liquid level in tank is reached;

- set 3 inches below top rim of tank to prevent overflow of tank.

2. Gauge Hatch

- mounted on roof of tank;

- used for manually gauging liquid level in tank and for collection of

leachate samples.

3. Tank Roof Vent and Overflow

- mounted on south side of roof;

- vents tank during filling and discharging operations;

- in the event of an overflow, directs leachate to rear of tank to allow

operators access to tank valves.

4. Forcemain Inlet Piping and backflow (leachate return) system

- 2-inch mainline piping from sumps which includes 2-inch check

valve to prevent loss of tank storage in the event of an upstream

malfunction;

- tank inlet is fitted with gate valve to manually isolate tank from

sumps and check valve to prevent loss of tank liquid in the event of

a forcemain break;
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- 2-inch by-pass piping tee connected on both sides of the 2-inch check

valve which includes two isolation ball valves and one 1-inch ball

valve for sampling (known as double block an bleed system).

5. Discharge Piping to tank truck loading

- 4-inch pipe from tank to truck loading pad for gravity loading of

tank trucks; including two in-line isolation gate valves.

6. Float Level Gage

- tape readout in feet and inches which functions via a float level.

7. Man-Access Hatch

- 36 inch diameter manway (blind flange connected) for tank access

per confined space entry procedures.

8. Electric Activator Valve and Discharge

- 4 inch diameter flange connection on east side of tank complete

with a 4 inch isolation butterfly valve, 2 inch drilled ad tapped pipe

and electric activator valve (dump valve) to sample or drain the

tank into the containment dike by remote operation.

Periodically, leachate transfer to the storage tank will be

necessary when previous volumes discharged to the Village of Wauconda

sanitary sewer are at 4,000 gallons per day averaged over any 7-day period.

Transfer periods are to be temporary and the Village of Wauconda will notify

Oplinger Consulting or CRA of this situation and conduct the transfer.
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The procedures for leachate transfer to the storage tank to

be implemented by the Village are summarized as:

a) Village to notify CRA or Oplinger Consulting of a need to transfer

leachate to the tank and verify available tank storage,

b) ensure tank in-flow system is open and backflow (bypass) system is

closed,

c) ensure the storage tank high level switch is activated (key switch

setting at the main control panel to "normal"),

d) ensure the ball valve at Sump 2 is closed,

e) close ball valve at Sump 1 to terminate flow to the Village manhole,

f) open the ball valve at Sump 1 to direct flow to the tank, and

g) inspect the system daily while storage is required to assess when

leachate can be returned to Sump 2 for discharge to the Village's

manhole.

Note: When the tank high level switch is triggered (i.e. 10,000 gallons

storage), the pumps are automatically deactivated ("locked out") and

will not respond to the sump level switches. To continue pumping

to the Village sewer, for instance, the operator must close the tank

inlet valve and turn the keyed tank level alarm switch at the main

control panel from "normal" to "emergency". In this mode,

pumping can continue according to the sump level switches only.
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To return leachate from the tank to Sump 2, the

procedures to be followed by the Village are:

a) close the ball valve at Sump 1 to terminate flow to the tank,

b) open the ball value at Sump 1 to direct flow to the Village's manhole,

c) open the ball valve at Sump 2 to allow return of leachate from the

holding tank,

d) open the back-flow (bypass) system at the holding tank (2 each ball

valves),

e) observe back-flow to regulate flow and ensure pumping is initiated at

Sump 1, and

0 when complete, close Sump 2 ball valve and holding tank bypass,

record finished tank volume.

In the unlikely event that disposal of leachate from the

holding tank to a licensed haulage vehicle is required, the following will be

implemented by Oplinger as follows:

a) Oplinger to notify CRA or the WTG,

b) Oplinger to provide signed manifest and arrange hauler pick-up time

and confirm with Village,

c) pump liquids collected in truck loading pad sump (if any) to truck,

d) record liquid level in holding tank,

e) connect truck suction to tank discharge pipe,

f) open in-line gate valves (2 each) then pump or transfer by gravity as

required,
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g) close in-line gate valves on tank then truck prior to disconnecting

suction line,

h) record liquid level in holding tank,

i) pump leachate liquid collected in loading pad sump (if any) to tank

truck,

j) if tank was full prior to pumpout, ensure sump pumps are operating

following removal of leachate from holding tank,

k) complete Leachate Transfer Record and waste manifest (sample copies

included in Appendix C), and

1) ensure gate and building is locked when leaving the Site.

The hauling contractor shall take special care to prevent

spillage of leachate liquids during tank truck loading. Leachate haulage

vehicles entering and operating at the Site are restricted to daylight hours

Monday to Saturday unless approved otherwise by the WTG, and are not to

be driven over lawns of neighboring properties.
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2.11 ELECTRICAL SYSTEM AND CONTROLS

Electric power for pumping/storage operations, failure

alarming, lighting and receptacle outlets at the Site comprises 120/240 Volt,

100 AMP, 3 phase service and is supplied by Commonwealth-Edison

(Libertyville, m.).

Power is delivered to and metered at a main electrical

control panel adjacent to the tank enclosure building/north gate. The

electrical controls are maintained on a 4-foot by 8-foot plywood backboard and

are arranged as shown on Figures 2.11 and 2.12. Further detailed schematics

are provided in Appendix B.

Main Electrical Panel

Power from the Commonwealth-Edison service pole is

distributed through the control station as follows:

Item Description Function

1. Commonwealth-Edison service meter Meter power useage
Service No.: NF910338
Account No.: AS66-UW-1611D

2. Square D service entrance switch Disconnect power to
100 amp, 3 phase the Site

3. Square D transfer switch Activate generator
200 amp, 3 phase plug for connection to

portable generator
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4. Load center 20 circuit main breaker Isolate individual
panel circuits in use

5. Duplex outlet receptacle 120 volt AC plug

6. Chicago switchboard factory main Operate pumping
control panel control panel system

7. Auxiliary portable generator plug Operate pumping
system following
power failure

8. Alarm beacon Indicate high-high
level at Sump 1

9. Secondary control panel Operate pipe heaters,
lights, Sump 2
components, other
non-pumping
components

10. Junction box Field wiring
connection

The main control panel face includes indicator lights for

pump running and alarm situations. Alarming includes:

• pump overload

• Sump 1 high-high level

• holding tank leakage

All operator controls in the main control panel face are

"key switched".
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Building Enclosure

Electrical power supplied to the building enclosure from

the main breaker comprises 120 volt AC for:

• enclosure light (switch at building to CB6)

• holding tank high level alarm (indicator light at control panel to CB3)

• tank leakage alarm (indicator light at control panel to CB3)

• tank, pipe heater pad

• outlet receptacle (plug connection)

• two-inch diameter electric actuator valve on sample port (east side) of tank

• piping heat tapes

Field Operation

Power supplied from the main breaker includes:

• 240 volt AC for pump operation at Sump 1

• 120 volt AC for float level switches at Sump 1, Sump 2

• 120 volt AC for meter operation at meter chamber

• 120 volt AC for duplex outlet receptacle at Sump 1, Sump 2, meter

chamber

• 240 volt 1 phase AC for Sump #2 pump operation

• 240 volt 1 phase AC for Sump #1 (not in use)
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Pull boxes are located at intermediate locations along the

alignment. Junction boxes are provided at Sump 1 and Sump 2 which

include weatherproof disconnect switches for isolation purposes.

Electrical field wiring is protected in of 2 1/2-inch

diameter, Schedule 40 PVC pipe, glued jointed and buried at an average depth

of 18 inches.
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2.12 LEACHATE COLLECTION SYSTEM -
INSPECTION AND MAINTENANCE

2.12.1 Regular Inspection

Regular inspections of the leachate collection system will

be completed by the Village of Wauconda and Oplinger Consulting as

specified herein. Inspection reporting will be completed for each inspection

event as stated in Section 4.0. Regular inspections include:

A. Tank and Enclosure
(a minimum of once per week by Oplinger Consulting)

a) inspect dike and sump for accumulated liquids,

b) inspect tank pedestal for signs of leakage from tank,

c) inspect piping, valves and appurtenances for leakage,

d) record liquid level in tank,

e) inspect insulation on tank and piping to ensure it is secure,

0 inspect heat trace and tank pad heaters to ensure they are

operating (during cold weather), and

g) review Village regular inspection checklist for current week.

Follow up with Village on any comments noted.

B. Truck Turn Around Area
(a minimum of once per week by Oplinger Consulting)

a) inspect gate and lock,
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b) inspect above-grade piping for signs of leakage, to ensure valves

on tank suction line are closed and to ensure insulation is secure

and heat trace is operational, and

c) inspect truck loading pad for accumulated liquids.

C. Leachate Collection System
(a minimum of three times per week bv Village)

a) inspect electrical control panel and alarms for proper

functioning,

b) switch pumps to manual to ensure that they are operational

(green light on control panel will illuminate), then switch

pumps back to automatic (note: only if low level float is

triggered),

c) open sump hatches to ensure liquid level is below high level

switch (liquid may be above high level switch if tank high level

switch has deactivated sump pumps) and to ensure the pipe

inverts and pump suctions are clear (if visible),

d) with hatch open and while pump operates, listen for unusual

noises or vibrations from pump, and

e) inspect the landfill bank along Mutton Creek to check for

leachate seeps.

Under no conditions should anyone enter the sump to

perform the regular inspections and maintenance. If required due to

detrimental weather or Site conditions, the Village and Oplinger Consulting

35



will perform more frequent inspections as is necessary to ensure continuing

operation of the system.

The person completing the inspection shall complete a

standard inspection checklist (copy to remain in the tank building). A sample

copy of the checklist is included in Appendix C.

Completion of the regular inspection shall also be noted

in the hard-cover Inspection/Maintenance/Visitor Log which is kept in the

tank enclosure building.

2.12.2 Monthly Inspection

The monthly inspection shall consist of the same items as

the regular program plus additional items as noted below. The monthly

inspection shall be performed in conjunction with a regular inspection and in

accordance with Section 4.0.

The monthly inspections include:

A. Tank and Enclosure (by Oplinger)

a) conduct regular program,

b) inspect tank vent to ensure it is clear and open,

c) inspect tank top for signs of overtopping,

d) inspect concrete dike and tank pedestal for cracks or spalling,

e) inspect building for loose shingles, siding, etc.

36



f) check operation of high level control, and

g) check operation of sump liquid level indicator.

B. Truck Turnaround Area (by Oplinger)

a) conduct regular program,

b) inspect turn around surface and side slopes for erosion,

c) inspect entrance culvert for damage, and

d) inspect truck loading pad, sump and bollards.

C. Leachate Collection System (by Village)

a) conduct regular program,

b) inspect level switches in collection sump to ensure they are

secure,

c) inspect the sump inlets, if visible, to ensure they are free of

debris. Should there be debris present within the sump which is

deemed to interfere with operations, the inspector shall

undertake to remove the debris using a skimmer/strainer

device, held at ground surface. If unable to do so, identify

blockage and contact CRA,

d) inspect sump vents to ensure they are dean and open,

e) inspect sumps and manhole for accumulated sludge/solids. If

present, remove to 55-gallon steel drums (DOT approved) and

stage at truck loading pad. If required, drum disposal shall be

conducted by a qualified contractor.

f) inspect forcemain chambers and Village manhole 12-24 to

ensure they are secure, and
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g) inspect the clay cover in the vicinity of the leachate

collection/forcemain system to ensure that there are no cracks

that would increase the amount of flow into the leachate

collection system.

Under no conditions should any personnel enter the

sump to perform the monthly inspection and maintenance.

The person(s) completing the inspection shall complete a

standard inspection checklist. A sample copy of the checklist is included in

Appendix C. Completion of the monthly inspection shall be acknowledged in

the specified Maintenance/Inspection/Visitor Log.

2.12.3 Annual Inspection

The annual inspection shall consist of the same items as

the monthly inspection plus an assessment as to the need to conduct

collection pipe and/or forcemain flushing. It is expected that

cleaning/flushing would be necessary about out once every two years. To

assess the leachate collection pipe, the annual inspection should state

whether leachate recharge of the sumps is normal or delayed and whether the

liquid elevation in Sumps 1 and 2 are similar since these sumps are

hydraulically connected. To assess the forcemains, the annual inspection

form should report whether the pumps operate at significantly higher

pressure and/or draw more amperage than design conditions and whether

solids (deposits are noted in valves, check valves, blow-out liquids).
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TABLE 2.2

SCHEDULE OF MAINTENANCE

Item

pumps

access hatch

locks

electric boxes

sump vents and
steel supports

sump chamber
flushing
cleaning

lights

pipe heat
tape

tank vent

tank check
valve

6" 0 PVC
collection
pipe

2"0 back-up
forcemain
tank to
Sump 2
(1100 ft)

Description

- remove from service and conduct
overhaul of seals, impeller,
motor, check valve

spray with WD/40 as
otherlubricant/ water repellant

spray with WD/40
as lubricant

remove rust then add one coat of
paint

wire brush and add one coat of
paint

- low volume pressure wash with
domestic cleaner, use long handle
brush to remove scum/deposits,
fresh water flush

- replace as burned out

- replace with new

- replace anti-freeze in trap

- clean and remove particles

American Power and Rodding,
Inc. (or equivalent) to pressure
clean pipe; working upstream
from sump 1 to clean-out;
requires 3-inch nozzle

air blow forcemain from tank
inlet nipple to sump 2 using
maximum 90 psipressure

Frequency

every 2 years

- following a
heavy rain

- weekly during
winter months

- annually

- annually

- annually

- as needed

annually
(pre-winter)

annually

every 2 months

every 2 years

Notes

- the pump check
valves are self-
cleaning but will
require grid removal

- do not use
lubricants

- prevent freeze up

- conduct in summer

conduct in summer

- conduct in summer

- every 2 years

includes panel and
building lighting

remove and
re-install pipe
insulation

or following tank
overflow if occurs

operate on by-pass
if required

fresh water supply
600 gallons per
1,000 feet

may alternate
several sequences
with flushing/
pumping to clear
deposits
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TABLE 23.

SCHEDULE OF MAINTENANCE

Item Description Frequency Notes

2" 0 back-up - inject domestic cleaning solution - every 2 years - no current method to
forcemain to dissolve potential deposits, air blow these lines
Sumpl alternate with fresh water
to Sump 2 flushing/pump as required

2" 0 west - air blow forcemain from meter - every 2 years - may conduct in
boundary chamber to MH12-24 using subsection if required
forcemain maximum90 psi pressure
meterchamber
to MH12-24
(2620 ft)

10,000-gallon - specialty contractor to access - every 5 years - confined space entry;
storage tank tank interior to power wash disposal to licensed

inside walls and vacuum facility
remove sludge
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2.13 LEACHATE COLLECTION SYSTEM MAINTENANCE

Maintenance comprises scheduled preventative

maintenance, parts replacement due to wear and tear and unscheduled

maintenance (repairs) due to malfunction or breakage.

All maintenance functions will the responsibility of the

Village of Wauconda. Costs of maintenance shall be according to the terms of

the agreement with the WTG. The Village will report all maintenance

functions and costs to CRA as provided in Section 4.0.

Leachate is known to deposit residue on collection pipe,

forcemain and sump walls with time. As such, pump performance and

in-line fittings and components may be affected.

Guidelines for cleaning and maintenance are provided as

shown in Table 2.2.

2.13.1 Spare Components

Based upon previous operating history, the following is a

list of recommended spare parts/spare components to be kept on Site:

- float switch;

- 2" 0 PVC check valve for tank inlet;
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2" 0 Metropolitan Pump check valve for pumps;

hydraulic seal set for check valve;

bulbs for electrical panel;

light bulbs for building;

electric fuses;

electric relay switch;

heat tape;

locks and keys to match existing;

2 inch PVC pipe;

electric extension cord; and

electric submersible sump pump (0.5 HP)
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2.14 LEACHATE CLASSIFICATION

A representative sample of leachate will be collected by

CRA and analyzed by a qualified laboratory on a routine basis (approximately

once per year). The frequency and parameters shall be determined by CRA

based on the requirements of the receiving treatment facility.

Based upon sampling completed to date, Wauconda

Landfill leachate is non-hazardous and considered to be a special waste for

handling and manifesting purposes.
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2.15 TROUBLE SHOOTING PROCEDURES FOR
THE LEACHATE COLLECTION SYSTEM

Troubleshooting procedures presented herein apply to

common or routine problems that may be encountered and are intended to

isolate the cause or source of the problem. Correction of the problem will

depend upon the cause of the problem and/or component(s) which failed.

Operators should refer to manufacturer's instructions in Appendix B for

specific components once a problem has been identified with that component.

Common problems and symptoms of problems which

may be encountered include:

1. No flow in system

- indicated by no volume increase in leachate in tank for given time

period; or no flow measurement at the meter.

2. Reduced flow in system

indicated by significant reduction in leachate pumped in given

period of time.

3. Failure of single pump

- indicated by continued high level in Sump 1 and/or alarm light at

the control panel.

- may be indicated by unusual noise at Sump 1.

- may be indicated by pump elapse time meter.
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4. Potential for leachate system overflow

- indicated by significant increase in leachate generated in a given

period of time.

- may also be indicated by a disruption in scheduled leachate

pumping or haulage.

Procedures for identifying the cause of these problems are

presented in the sections which follow.

2.15.1 No Flow or Significantly Reduced Flow in System

A sudden decrease or stoppage of discharge to the Village

manhole or inflow of leachate into the storage tank may be caused by:

i) an electrical failure in the system;

ii) a solid or air blockage in the forcemain;

iii) a leak or rupture in the forcemain; or

iv) closed isolation valve.

Ensure all circuit breakers are turned on, pumps are set to

automatic and capacity is available in tank (if directed to the tank). A power

outage at the Site will provide an alarm condition via a dedicated phone line

to the Village of Wauconda police station. Ensure that isolation valves at

Sump I, forcemain chambers and the tank are open. Proceed as follows:
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1. Switch pumps to manual "on" position and monitor the meter

chamber or inflow into the tank (as proper for the direction of

pumping) and pump elapse time meter on the electrical panel. Note

whether pumps operate in "on" position; reset pumps to automatic

(Note: when pump is on and operating properly it will register

approximately 5.6 Amps on the electrical panel and 40 to 50 psi

discharge pressure at the meter chamber);

2. Check Sump 1 to determine whether leachate level is above the high

level (on) switch to both pumps;

3. If leachate is below high level switch, manually trigger this switch to

start both pumps. If manual pump operation works and level switches

do not, have electrician check level switches and control circuit. Turn

on manually as needed until repaired.

4. Turn pumps to "on" position using the push-button switch at Sump 1

and listen for unusual pump noises or vibration.

If pumps operate and do not pump down sump, check forcemain for

breakage/blockage (i.e. examples include open valve at Sump 2, open

drain chamber, open meter bypass).

5. If no action is observed at the sumps, have electrician check control

circuit, tank high level switch and relay; power supply to sumps and

Site, and pump leads.
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6. Check functioning of air release valve at forcemain chamber and/or air

vent at storage tank.

7. Connect an air compressor to forcemain pipe fitting(s) and blow out the

full length of line or isolated segments at an air pressure not to exceed

90 psi (alternate with task 8 below).

8. Obtain approval from Village of Wauconda - Public Works to inject

20-30 gallons of a domestic cleaning solution to dissolve any potential

blockage. Flush with fresh water.

9. Back-flow tank storage thru the back-up forcemain to drain to Sump 2,

observe effluent for solids.

10. Contact qualified contractor to pressure test and/or rod-out forcemains.

2.15.2 Failure of Single Pump

A single pump failure in Sump 1 may cause a delay or

reduction in pumping to the discharge and may be indicated by the elapse run

time meter.

If a delay or reduction in leachate flow is detected:
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1. Check operation of both sumps as follows:

- turn pumps to manual and check operation;

- reset to automatic and trigger the high-high level switch which

would start both pumps.

2. Operate pumps independently and measure current draw, discharge

pressure and net discharge from sump by measuring depth of liquid

and recording pump down times for each 1-foot interval;

3. If pumps cannot pump down sump, pull pump from sump and check

intake screen and impeller for blockage; check impeller for wear; clean

or replace the check valve (refer to pump manufacturer's operating

and maintenance instructions);

4. If pumps are operational and do not pump down the sump, manually

pump out the sump into an on-Site tanker or storage tank. Measure

inflow into sump following pump out.

2.15.3 Potential for Leachate System Overflow

The potential for a leachate system overflow is

represented by one or more of the following:

• failure of both pumps,

• high-high level alarm,

• disruption of leachate pumping system or transport by the hauler, or
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• disruption of leachate treatment by receiving facility.

At any time that the potential exists for a leachate system

overflow, the Village and/or Oplinger Consulting shall immediately notify

Ron Frehner (Alternates: John Mackay or Neil Everett). Appropriate action

will be determined and subsequent notifications will be made by CRA or

WTG as required.
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2.16 OPERATION CONTINGENCY PLAN

2.16.1 Mechanical Failure

In the event of a mechanical failure in one or both pumps

at Sump 1 or the forcemain breaks or becomes plugged, operation of the

system will be maintained on an interim basis by manually pumping leachate

from either or both Sumps 1 and 2 to the on-Site storage tank or an on-Site

tanker until the necessary repairs are completed. Interim operation may be

maintained as follows:

Option 1

A standby 2 HP Peabody Barnes electric submersible pump maintained at the

Site may be connected to the forcemain at Sump 2 using the Peabody Barnes

slide-away coupling assembly system. Automatic pumping may occur from

Sump 2 by turning on disconnect at Sump 2 and the main panel keyed switch

in Auto. Otherwise pumping may occur by manual setting. Discharge to

either the Village manhole or the storage tank can be effected by valve

settings.

Option 2

A portable 0.5 HP electric sump pump complete with attached level switch are

maintained at the Site. Use of this option requires flexible discharge hose.

(Note: freezing conditions may restrict use of this system in cold periods.
Line should be drained immediately after pump is shut off).
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2.16.2 Volumes of Collected Leachate Exceed Village
Limitation and CID Cannot Schedule Pick-up

Option 1

Typically Mr. Frank Inc. can supply a 5,000-gallon highway tanker to be parked

at the Site overnight or for a weekend for additional temporary storage.

Option 2

If directed by CRA or the WTG, temporary additional storage of up to

4,300 gallons of leachate can be readily provided in the concrete containment

dyke at the building enclosure (18 inches of storage depth). The operator shall

open the 4-inch isolation valve to the east sample port and exit the building.

A 2-inch diameter electric actuator valve on the sample port can be opened

and closed from the keyed switch at the building entrance to effect storage.

Leachate can be removed via a vacuum suction line provided by Mr. Frank

licensed waste hauler. Concrete wall/floor pressure wash cleaning shall be

provided to remove residual leachate/stains.

2.16.3 Electrical Failure

In the event of an electrical failure (i.e. power outage), the

Village of Wauconda will supply a portable auxiliary diesel engine-generator
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(120/240 VAC, 200 AMP) for stand-by power supply to the system. The

generator will be connected to the 240 volt, 3 phase receptacle located at the

control panel.

An operational telephone as well as a list of contractors'

names, addresses and telephone numbers is to be kept at the Site for carrying

out emergency and maintenance work.
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3.0 LANDFILL CAP. DRAINAGE AND PERIMETER FENCE

3.1 GENERAL STATUS

Figure 3.1 depicts the general Site layout and conditions.

The landfilled area of the Site consists of approximately 49 acres. It is

estimated that 3.2 million cubic yards of waste were disposed into the landfill.

When the landfill was closed in 1978, clay cover was placed over the waste

with a typical thickness between 2 and 4 feet; however, localized areas exist

where the thickness is less than 2 feet. As required by USEPA, all areas of the

cap shall include a minimum of 2 feet of compacted clay and a minimum of

6 inches suitable topsoil and grass cover. Deficient areas of the cap will be

upgraded in 1992.

There are four (4) existing leachate monitoring wells

(LW 501, LW 502, LW 503 and LW 504) and a concrete manhole installed into

the waste for measurement of leachate levels. In addition, five (5) gas vents

(GV 3, 4, 5, 6 and 7) have been installed into the waste for air and methane

monitoring.

Groundwater monitoring wells have been constructed

about the landfill perimeter and off Site to monitor groundwater flow and

quality.

The existing surface water drainage system includes four

swales on the north landfill slope discharging to Mutton Creek and a swale

between the permitted and unpermitted landfills at the southwest side of the
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Site, which discharges to the unfilled area. All swales are currently

grass-lined.

The perimeter of the landfilled area has been secured with

a 6-foot industrial chain-link fence. Fence fabric comprises No. 9 gauge,

galvanized steel in a 2-inch diamond pattern. Double opening vehicle access

gates have been constructed at three locations: Garland Road north, Garland

Road South and the south-west side of the landfill.

The Site is accessed by the main gate on Garland Road

(northeast corner) for all routine operation and maintenance functions

including inspections. The secondary gates located on Garland Road

(southeast corner) and adjacent to the unfilled area (southwest side) are used

for heavy construction equipment access.

All gates are locked. Keys are maintained by the Village of

Wauconda, Oplinger Consulting, WTG, CRA and USEPA.

Interim gravel access roads have been constructed as

shown on Figure 3.1 (previously referred). As a minimum, roads will be

repaired and regraded once per year under the direction of Oplinger

Consulting. Additional regrading and smoothing, if required, shall be

conducted by the Village of Wauconda. Repairs shall be pre-approved by

CRA or the WTG. Snow removal will be conducted as required by the Village

and Oplinger Consulting. Snow falls exceeding 2 inches will require plowing.
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3.2 LANDFILL CAP, DRAINAGE AND
PERIMETER FENCE INSPECTION

Oplinger Consulting and CRA will complete monthly

inspections of the landfill cover, drainage system and access roads except

during periods of complete snow cover. Inspections of the Site fence will be

conducted by Oplinger Consulting and CRA once monthly. To the extent

possible, this work will be undertaken in conjunction with the monthly

leachate collection system inspection by the Village.

The following shall be noted for the monthly inspection.

(1) Evidence of unauthorized Site entry and use;

(2) Cuts and vandalism of the fence;

(3) Progress of growth in vegetative cover (provide written comment);

(4) Evidence of erosion or destruction of Site cover, areas of surface water

ponding, exposed refuse or leachate seeps, evidence of animal borrows;

(5) Locations of possible presence of landfill gas as determined by HNu

meter, combustible gas meter or olfactory assessment; and

(6) Deterioration of on-Site gravel access roads including excessive ruts,

wash-outs or settlement (ponding).

The person(s) completing the inspection shall complete a

standard inspection and maintenance checklist. A sample copy of the

checklist is included in Appendix C. Completion of the monthly inspection

shall be acknowledged in the specified Maintenance/Inspection/Visitor Log.
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Annually, the landfill will be inspected by a thorough

walk-over based on a 75-foot by 75-foot grid pattern to identify any

deficiencies. An organic vapor analyzer capable of detecting methane will be

used to assist in the detection of landfill gas emissions from the cap. Field

notes and results will be attached to the inspection report.

3.2.1 Landfill Cap Maintenance

General

Landfill cap maintenance shall be performed as required,

based on the results of the monthly or annual inspection.

Maintenance shall be conducted by a qualified earth

moving contractor and shall be supervised by Oplinger Consulting or CRA.

Requirements may include: filling depressions due to settlement to

eliminate ponding; filling gullies or eroded areas; filling and/or repairs to

visible cap cracking in the vicinity of the leachate collection drain; and

covering any areas of exposed refuse. Exposed refuse must be covered by at

least 24 inches of clay and 6 inches of topsoil. Filled areas should be sloped to

prevent ponding and erosion (minimum of 2 percent). In conjunction with

the filling, some regrading may be required to meet the slope requirements or

to fill areas with excessive slopes. In conjunction with cap cracking repairs,

some surface preparation may be required. Disturbed areas and other areas of

poor vegetative growth will be revegetated.
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Existing stockpiles of day, topsoil and general fill are

provided on Site. To the extent possible, a minimum of 1,000 cy of each

material type are maintained.

Performance

All field working locations will be reviewed with the

Contractor. All working locations will include a minimum 2 feet extension

distance to allow match grading and integration and blending with adjacent

suitable clay thicknesses.

For any cap disturbance larger than 1 acre, required

temporary erosion control fence and/or straw bales will be installed for the

period of construction. Temporary erosion control measures are consistent

with Illinois Environmental Protection Agency Standards (1987) and are

designed to dissipate and filter runoff as sheet flow and preclude sediment

transport from the landfill surface during active work. Straw bales and

geofabric fence are proven techniques for these controls.

At all work locations (including the 2 feet extension

distance), topsoil will be stripped and temporarily stockpiled along the

upslope side to divert future surface flow around work areas.

Suitable day soil will be placed and compacted in 6 to

8-inch lifts to meet required grades. Soil spreading and compaction will be

undertaken with a compactor dozer with multiple passes at low speed to
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reduce flexural cracking of the cover over the waste. Alternatively a

steel-drum sheepsfoot compactor may be used on slopes less than 3.5H:1V.

A minimum of 6 inches of topsoil comprising

replacement of existing and imported material will be placed over all

disturbed surfaces and graded for seed and mulch application. A disturbed

surface will be defined by removal of vegetation and topsoil layer to expose

the clay surface and will not include flattened grass cover.

Seeding will be completed by a qualified seed and mulch

contractor using standard equipment within the industry. Seeding will

include provisions for watering until grass growth reaches 1 inch height.

Material Selection

a) Clay

Imported clay shall be capable of achieving a permeability of

1 x 1Q~7 cm/sec or less, from a source approved by CRA, with less than

50% by weight of sand or gravel passing the No. 4 sieve and a

minimum of 5 percent fines passing the No. 200 sieve and shall be

classified as CL or ML under the Unified Soils Classification System.

The clay shall be free of unsuitable materials which include and are not

limited to the following:

1. material containing loam, roots or organic matter;

2. frozen material or material containing snow or ice;
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3. days which are classified as inorganic days of high plastidty;

4. soft and/or organic days and silts of low strength;

5. frost susceptible silts or days;

6. swelling days;

7. rock and lumps of material with dimensions greater than

specified layer thickness before compaction;

8. trees, stumps, branches or any other wood or lumber; and

9. hazardous chemical substances.

b) Topsoil

Topsoil suitable for use shall be good quality, fertile loamy material free

from roots, vegetation, weeds, parts of weeds, weed seeds and other

debris or foreign matter. The source of topsoil shall be an area free

from growth of, Japanese Clover, Horsetail, Morning Glory, and other

persistent weed plants. Topsoil should be free from lumps, stones and

clods over one-inch in diameter. Topsoil shall not contain excess

amounts by volume of organic matter, heavy day or sand.

Topsoil shall not be obtained from swampy areas and shall not be

infested with the seeds of noxious weeds. The pH of the topsoil shall

be between 5.5 and 7.0

Imported topsoil shall be inspected and approved by Oplinger

Consulting or CRA prior to delivery to the Site.
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Topsoil stripped from the working area on-Site may be reused if

suitable as determined by Oplinger Consulting or CRA.

c) Grass Seed

If available, grass seed mixture will include:

50% Kentucky Bluegrass

30% Creeping Red Fescue

10% Perennial Ryegrass

10% Crown vetch

The seed rate shall be approximately 135 Ib/acre

3.2.2 Roads and Access Maintenance

As a minimum, gravel road maintenance is typically

performed in late fall (end of rainy season and prior to freezing conditions)

and spring (snow melt and thaw conditions). Repairs shall be conducted by a

local contractor utilizing proper equipment. Requirements may include:

re-grading or backdragging ruts or gullies, filling settled or ponded areas;

reconstructing wash-out areas; and new road construction on the landfill cap.

Redressing existing roads can be enhanced by adding

approximately 1 1/2 inches of surface aggregate as IDOT Class B, CA6 gradation

(maximum diameter 1-inch) as a wearing surface. New road construction

will include approximately 8-inches of base gravel compacted on a graded and
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firm clay surface and 1 1/2 inches of surface aggregate as specified above. In

addition, at traditionally soft or wet areas, a non-woven geotextile fabric

should be placed beneath the base gravel on the prepared surface to assist

support, wheel bearing and subdrainage.

3.2.3 Other Maintenance

Other maintenance functions include: fence repairs and

grass mowing. These activities will be conducted as determined necessary

and under the direction of Oplinger Consulting or CRA.
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3.3 MONITORING WELLS INSPECTION

The monitoring wells are to be inspected by CRA during

groundwater elevation readings (a minimum of once per annum).

The following will be noted and corrections made if

required:

(1) The casing surrounding the monitoring well is securely in place and

that the locks are in place;

(2) The bleed hole at the bottom of the casing is dear;

(3) Nothing is left down the well;

(4) The depth to the bottom of the well is not decreasing. A decreasing

depth indicates that the well is becoming silted up and should be

re-developed;

(5) The posts surrounding the monitoring well are securely in place and

visible, and

(6) The well code is clearly visible and legible on the well casing.

3.3.1 Monitoring Well Maintenance

Monitoring well maintenance will be performed as

required, based on the results of the inspection.

Maintenance requirements may include:
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• cleaning out wells that have become silted up using water under high

pressure;

• replacing a bent section in the well;

• ensuring that the locks on the monitoring wells are well oiled;

• painting of well casing; and

• repainting well code on well casing.
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3.4 GAS VENTS

Passive gas vents do not require much inspection or

maintenance. Personnel should avoid going near gas vents except when

required to do so to perform inspections. This should be done by working

upwind of the vents where possible or by remaining more than 20 feet from

each vent.

Vents should be inspected during the cap inspection to

ensure that the vents are properly labelled, that the vent is clear and not

obstructed and that the cap does not leak or allow surface water ponding

around the vent.
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4.0 INSPECTION/MONITORING SCHEDULE AND REPORTING

4.1 GENERAL

Operation, maintenance and monitoring requirements for

the Wauconda Landfill are summarized in Table 4.1. Operation and

maintenance include routine system inspections, scheduled component

maintenance, unscheduled maintenance in response to an observed failure,

and record keeping/reporting of all such activities. All inspections and

maintenance performed at the Site must be entered in the hard-cover

Inspection/Maintenance/Visitor Log located in the tank enclosure building.

A list of project contacts including names, addresses and

telephone numbers is provided in Appendix D and will also be maintained at

the Site. A telephone and answering machine which are operational will be

maintained at the Site.
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TABLE 4.1 Page 1 of 2

OPERATION AND MAINTENANCE
WAUCONDA LANDFILL

1992 -1995

Task

A. Groundwater

1. 4th semi-annual 1992 ground water sampling event
2. 4th annual 1992 groundwater sampling event
3. 5th annual 1993 groundwater sampling event
4. 6th annual 1994 groundwater sampling event
5. Reporting - See section G

Period or Event
Complete By:

May, 1992
September 1,1992
September 1,1993
September 1,1994

Project
Team

CRA
CRA
CRA
CRA

B. Air

1.
2.
3.
4.
5.
6.

Air quality monitoring during cap upgrade construction
Abandon existing gas vents
Install 10 new gas vents
Weekly methane monitoring at vents
Semi-annual VOC monitoring at vents
Landfill gas monitoring (soil gas survey)

May 1 - September 30,1992 CRA
August, 1992 CRA
August, 1992 CRA
August, 1992 - August, 1993 CRA
September, 1992 and February, 1993 CRA
September, 1993 CRA

C. Leachate Management

1. Operate and maintain Leachate System
2. Stand-by truck delivery to Village lift station #11
3. Stand-by truck delivery to CID Facility
4. Guarantee period for forcemain to Village MH 12-24
5. Inspection - See section F
6. Reporting - See section G
7. Sample analysis per sump overflow
8. Sample analysis per IEPA permit for sewer disposal
9. Sample analysis per CID requirements
10. Brief summary report from STP effluent results
11. Renew IEPA permits for leachate disposal

Daily
If needed
Emergency only (notify CRA)
January - December, 1992

If overflow to Mutton Cr.
Before August, 1992
By volume to CID
Summary - monthly
In 1995

Village
Village/Hauler

Oplinger/ Hauler
Heritage

CRA
CRA
CID

Village
CRA/WTG

D. Cap Upgrades

1. Obtain access and permits for Mutton Creek
2. Cap upgrade bid document preparation, contractor

bidding, bid review and award
3. Cap upgrade and contractor demobilization
4. Final engineering report and record drawings

submission

March 1,1992

February 1 - March 15,1992
May 1-October 1,1992

December 31,1992

CRA

CRA
CRA

CRA



TABLE 4.1 Page 2 of 2

OPERATION AND MAINTENANCE
WAUCONDA LANDFILL

1992-1995

Task
Period or Event
Complete By:

Project
Team

E. RD/RA Work Plan

1. Revise RD/RA per Final Remedial Design March 1,1992
2. Revise QAPP per lab method for air VOC March 1,1992
3. Revise O & M per Final Remedial Design March 1,1992
4. Revise H & S Plan per Final Remedial Design Project

Specifications Ps.6 March 1,1992

CRA/WTG
CRA/WTG
CRA/WTG

CRA/WTG

F. Site Inspections

1. Dick Oplinger regular Site inspection
2. Village of Wauconda inspection of leachate system
3. Monthly Site inspection
4. Annual Site inspection

Once per week, minimum
3 times per week, minimum
First week of every month
By October 30 of each year

Oplinger
Village

CRA
CRA

G. Reporting

1. Routine inspection by DO and Village
2. Monthly inspection by CRA
3. Monthly leachate volumes hauled/discharged
4. Monthly report to USEPA
5. Annual monitoring report
6. Air monitoring report

Weekly, fax to CRA
1st week of following month
1st week of following month
10th of following month
75 days after annual sampling
January, 1994

Oplinger/Village
CRA

Oplinger/Village
CRA/WTG
CRA/WTG
CRA/WTG

H. Lab/Data OAOC

1. Leachate sampling event
2. 4th semi-annual 1992 groundwater sampling event
3. 4th annual 1992 ground water sampling event
4. Landfill gas sampling analyses

Before August, 1992
May, 1992
September 1,1992
December, 1993

CRA-Chic
CRA-Chic
CRA-Chic
CRA-Chic

I. Engineering Survey (Contract with Lake Co. Survey)

1. Leachate forcemain as-built
2. Cap upgrade grade stakes, grid, as-built
3. Survey landfill monuments

March 1,1992
March - October, 1992
Once per year

CRA/Lake Co.
CRA/Lake Co.
CRA/Lake Co.

Note:

All work described herein is completed on behalf of the Wauconda Task Group (WTG) according to the effective
period of the approved RD/RA Work Plan (1992 -1995).



4.2 RECORD KEEPING

Record keeping requirements for operations and

maintenance conducted at the Site include written documentation of the

following tasks:

i) inspections performed;

ii) scheduled and unscheduled maintenance;

iii) volume of leachate discharged to the Village of Wauconda Sanitary

sewer;

iv) volume, date, manifest for leachate hauled from the Site;

v) soil volumes brought to the Site;

vi) sub-contractor work and invoicing; and

vii) visitors to the Site.

Standard forms for specific tasks are provided in

Appendix C, as follows:

• Weekly summary of leachate volumes discharged to Manhole 12-24;

• Monthly record and manifests for leachate transfer to haulage vehicle;

• Regular, Monthly and Annual Inspection and Maintenance Reports; and

• Monthly sub-contractor record and invoices.

Copies of all forms, once complete, shall be submitted by

fax and copy mailed to:
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Mr. Neil Everett or
Dearborn Chemical Company
300 Genesee Street
Lake Zurich, Illinois
60047

Fax: (708)540-1595

Mr. John Mackay
Exxon Chemical Americas
Lake Zurich Film Plant
351 N. Oakwood Road
Lake Zurich, Illinois
60047-1562

Fax: (708)540-1483

Ron Frehner
Cones toga-Rovers & Associates
382 West County Road D
St. Paul, Minnesota
55112

Fax: (519)725-1393

The monthly inspection report shall form the basis of the

formal monthly report to be prepared by the Wauconda Task Group and

submitted to the USEPA, IEPA and the Lake County Health Department.

It is to be noted that the monthly inspection shall be

completed before the first day of the following month and submitted by fax

the same day to CRA.

Copies of all forms will be maintained in a binder at the

Site.
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APPENDIX A

IEPA PERMITS FOR LEACHATE DISPOSAL
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CORRECTED COPY

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
WATER POLLUTION CONTROL PERMIT

LOG NUMBERS: 4193-91

FINAL PLANS, SPECIFICATIONS, APPLICATION
AND SUPPORTING DOCUMENTS
PREPARED BY: Joseph Wright* Jr., Attorney

PERMIT NO.: 1991-EN-4193

DATE ISSUED: December 6, 1991
CORRECTION DATE: December 6, 1991

SUBJECT: VILLAGE OF WAUCONDA — Wauconda Landfill Leachate Sewer Connection and
Force Main — Wauconda Sewage Treatment Plant

PERMITTEE TO CONSTRUCT
Wauconda Task Group
500 West Madison Street, 40th Floor
Chicago, Illinois 60606

PERMITTEE TO OWN AND OPERATE
Village of Wauconda
101 North Main Street
Wauconda, Illinois 60084-0785

Permit 1s hereby granted to the above designated permlttee(s) to construct and/or
operate water pollution control facilities described as follows:

A sewer connection consisting of 180' of 6" PVC sewer pipe having one concrete
manhole. A force main consisting of 2,640' of 2" high density polyethylene flexible
plastic pipe Inside of 4" containment pipe. All fittings and appurtenances. Total
flow for this project 1s 2,500 GPD DAF (225 P.E.) for discharge to the Wauconda
Sewage Treatment Plant.

This Operating Permit expires on November 1, 1996.

This Permit is Issued subject to the following Special Condltion(s). If such Special
Condition(s) requlre(s) additional or revised facilities, satisfactory engineering
plan documents must be submitted to this Agency for review and approval for issuance
of a Supplement Permit.

SPECIAL CONDITION 1: The issuance of this permit does not relieve the permittee of
the responsibility of complying with any limitations and provisions imposed by
Wauconda.

SPECIAL CONDITION 2: There shall be no arrangement or cross connection by which an
unsafe substance may enter the potable portion of a public water supply. The
permittee shall comply with Illinois Pollution Control Board regulations 35 111. Adm.
Code, Subtitle F: Public Water Supplies, Section 607.104 and Illinois Environmental
Protection Agency Technical Policy Statements 35 111. Adra. Code, Subtitle F, Chapter
II, Sections 653.801 through 653.805.

Continued on Page 2

THE STANDARD CONDITIONS OF ISSUANCE INDICATED ON THE REVERSE SIDE MUST BE COMPLIED
WITH IN FULL. READ ALL CONDITIONS CAREFULLY.

TGM:EK:jab/3307q/70-71
cc: EPA - Region

Joseph Wright, Jr., Attorney
Record
Binds
Richard Snyder
Village of Wauconda
Robert Fedy ~s

ION OF WATER POLLUTION CONTROL

lomasTT. McJ
Manager, Permit Section

IL 532-0000
HPC MB (Rev. 2/02]



i C.U our 1

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
WATER POLLUTION CONTROL PERMIT

LOG NUMBERS: 4193-91 PERMIT NO.: 1991-HB-4193

FINAL PLANS, SPECIFICATIONS, APPLICATION DATE ISSUED: December 6, 1991
AND SUPPORTING DOCUMENTS CORRECTION DATE; December 6, 1991
PREPARED BY: Joseph Wright, Jr., Attorney

SUBJECT: VILLAGE OF WAUCONDA ~ Wauconda Landfill Leachate Sewer Connection and
Force Main — Wauconda Sewage Treatment Plant

SPECIAL CONDITION 3: The following shall be incorporated into the project
specifications if flexible pipe (PVC, ABS and others note: ASTM 2680-79a under
Section 2 recommends D2321 for underground Installation) is to be an alternative
sewer material:

Deflection Testing for Flexible Conduit̂

a. The project engineer shall randomly select portions of the project to be deflection
tested. Such portions shall consist of the manhole intervals in the Initial 1200
feet of sewer and not less than 10% of the remainder of the sewer project.

b. If the deflection test is to be run using a rigid ball or mandrel, it shall have a
diameter equal to 95% of the base diameter of the pipe as established in proposed
ASTM D-3034. The test shall be performed without mechanical pulling devices.

c. The individual lines to be tested shall be so tested no sooner than 30 days after
they have been Installed.

d. Wherever possible and practical, the testing shall Initiate at the downstream lines
and proceed towards the upstream lines.

e. No pipe shall exceed a deflection of 5%.

f. In the event that the deflection exceeds the 5% limit in 10% or more of the manhole
intervals tested, the total sewer project shall be tested.

g. Where deflection is found to be In excess of 5% of the original pipe diameter, the
contractor shall excavate to the point of excess deflection and carefully compact
around the point where excess deflection was found. The line shall then be retested
for deflection. However, should after the initial testing the deflected pipe fall
to return to the original size (Inside diameter) the line shall be replaced.

*shall include only 6-Inch diameter gravity sewer.

SPECIAL CONDITION 4: All high density polyethylene forcemain and carrier pipe to be
SDR 21 or less.

IL 532-0000
HPC )10 (Rev. 2/B21



READ ALL CONDITIONS CAREFULLY:
STANDARD CONDITIONS

The Illinois Environmental Protection Act (Illinois Revised Statutes.
Chapter 111-12. Section 1039) grants the Environmental
Protection Agency authonty to impose conditions on permrts which
it issues

1 Unless the construction for which this permit is issued has been
completed, this permit will expire 11) two years afterthe data of.
issuance for. permits to construct sewers or wastewatersources
or (2) three years after the date of issuance for permits to
construct treatment works or pretreatmam works.

2 Thm construction or development of facilities covered by this
permit shall be done in compliance with applicable provisions
of Federal laws and regulations, the Illinois Environmental
Protection Act. and Rules and Regulations adopted by the
Illinois Pollution Control Board.

3 There shall be no deviations from the approved plans and
specifications unless a written request for modification of the
protect, along with plans and specifications as required, shall
nave been submitted to the Agency and a supplemental
written permit issued.

I The permittee shafl allow any agent duly authorized by the
Agency upon the presentation of credentials:

a. to enter at reasonable- times, the permittee's premises
where actual or potential effluent, emission or none
sources are located or where any activity is to be
conducted pursuant to this permit.

b to have access to and copy at reasonable times any
records required to be kept, under the terms and
conditions of this permit.

c to inspect at reasonable times, including during any hours
of operation, of equipment constructed or operated under .
this:permit, such equipment or monitoring methodology-or
equipment required to be kept, used,
arx? maintained under »*iis permit

operated, calibrated

recording, testing, monitoring or other equipment for the
purpose of preserving, testing, monitoring, or recoroing
any activity, discharge, or emission authorized by this
permrt.

5. The issuance of this permit

a. shall not be considered as in any manner affecting the
title-of the premises upon which the oermmed facilities are
to be located.

b. does not release the permittee from any liability lor
damage-to person or property caused by or resulting from
-the construction, maintenance, or operation of the
proposed facilities:

c. does not release the permittee from compliance with other
applicable statutes and regulations of the United States,
of the Slate of Illinois, or with applicable local laws.
ordinances and regulations:

d. does not take into consideration or attest to the structural
stability of any units or parts of the project

e. in no manner implies or suggests that the Agency (or its
officers, agents or employees) assumes any liability,
directly or indirectly, for any loss due to damage,
installation, maintenance, or operation of the proposed
equipment or facility.

6 Unless a (oint oonstructk ion permit has been issued.

d. to obtain and remove at reasonable' times sample* of any
discharge or emission of pollutants.

e to enter at reasonable times and utilize any photographier- —

- ; ' . • . "i. f =: v. • _; • • -

a permit for operating shall be obtained from the Agency
before the facility or equpment covered by this permit is
placed into operation.

7. These standard conditions shall prevail unless modified by
special conditions. ~

8. The Agency may die a complaint with the Board for
suspension or revocation of a permrt:

a. upon discovery that the permit application contained
misrepresentations, misinformation or false statements or
that all relevant facts were -not disclosed; or

b. uoon finding that any standard or special conditions have
been violated: or •

" .1 " .1 . ' .: r'"
c upon any violation of the Environmental Protection Act or

any Rule or Regulation effective thereunder as a result of
(lie cuv isiiuctvn ur develupinent'auUnimeU by this pen ml.

I R e v . ? / B ? l



WATER POLLUTION CONTROL PrPMIT /?*"-- - ^
VK-46&

LOG NUMBERS: 3599-91 PERMIT NO.: 1991-EE-3599

FINAL PLANS, SPECIFICATIONS. APPLICATION DATE ISSUED: August 29, 1991
AND SUPPORTING DOCUMENTS
PREPARED BY: Richard 0. Snyder

SUBJECT: VILLAGE OF WAUCONDA — Transport Landfill Leachate — Wauconda Wastewater
Treatment Plant

PERMITTEE TO OWN AND OPERATE
Wauconda Task Group
Dearborn Chemical Company
300 Genesee Street
Lake Zurich, Illinois 60047

Permit is hereby granted to the above designated permittee(s) to construct and/or
operate water pollution control facilities described as follows:

Transporting landfill leachate by truck from the Wauconda Landfill to a nearby lift
station tributary to the Wauconda Sewage Treatment Plant, approximately 3 times per
week. Total flow for this project Is 2,500 GPD DAF and 5,000 GPD DMF.

This Operating Permit expires on August 1, 1996.

This Permit is issued subject to the following Special Conditlon(s). If such Special
Condition(s) require(s) additional or revised facilities, satisfactory engineering
plan documents must be submitted to this Agency for review and approval for issuance
of a Supplement Permit.

SPECIAL CONDITION 1: The Issuance of this permit does not relieve the permittee of
the responsibility of complying with 35 111. Adm. Code, Part 307 and/or the General
Pretreatment Regulations (40 CFR 403) and any guidelines developed pursuant to
Section 301, 306, or 307 of the Federal Clean Water Act of 1977.

SPECIAL CONDITION 2: The issuance of this permit does not relieve the permittee of
the responsibility of complying with any limitations and provisions imposed by
Wauconda.

(Continued on Page 2)

THE STANDARD CONDITIONS OF ISSUANCE INDICATED ON THE REVERSE SIDE MUST BE COMPLIED
WITH IN FULL. READ ALL CONDITIONS CAREFULLY.

TGM:ETK:rd2570q/37-38 Diyi&MN-0£ WATER POLLUTION CONTROL
cc: EPA - Region 2 / J / l flj/W7 / <

Richard Snyder
Wauconda
Record Thomas G. McSw1gg1n, P.E.
Binds Manager, Permit Section

. 2/B2.
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WATER POLLUTION CONTROL P MIT

LOG NUMBERS: 3599-91 PERMIT NO.: 1991-EE-3599

FINAL PLANS, SPECIFICATIONS, APPLICATION DATE ISSUED: August 29, 1991
AND SUPPORTING DOCUMENTS
PREPARED BY: Richard J. Snyder

SUBJECT: VILLAGE OF WAUCONDA — Transport Landfill Leachate — Wauconda Wastewater
Treatment Plant

SPECIAL CONDITION 3:

A. The permittee shall sample the leachate within one year after the Issuance of
this permit and again within one year prior to application for renewal of this
permit, and analyze for priority pollutant volatile, add, and base/neutral
compounds, and for non-priority pollutants. Samples shall be handled, prepared,
and analyzed In accordance with 40 CFR 136 or other approved methods. A
reasonable attempt shall be made to Identify and quantify non-priority pollutant
compounds. Identification shall be attempted by a laboratory whose computer data
processing programs are capable of comparing the sample mass spectrum to a
computerized library of mass spectra, with visual confirmation by an experienced
analyst.

All sample collection, preservation, and storage times shall conform to 40 CFR
136 or other approved USEPA procedures and requirements. Detection limits for
USEPA Methods, or alternative methods, shall be comparable with the method
detection limit 1n 40 CFR 136 regulations.

B. In addition to the monitoring required under (A), the permittee shall analyze the
leachate for BODs, ammonia nitrogen, pH, iron, manganese, zinc and oil and
grease, using approved test procedures.

C. Sampling results shall be submitted to this Agency within 60 days of each
sampling. Reports shall be mailed to:

Illinois Environmental Protection Agency
Division of Land Pollution Control, Permit Section
2200 Churchill Road, Post Office Box 19276
Springfield. Illinois 62794-9276

SPECIAL CONDITION 4: Each load of leachate from the Wauconda Landfill shall be
transported to the Village of Wauconda STP in accordance with the procedures set
forth in 35 IAC 809, Special Waste Hauling. Specifically, (1) the leachate must be
transported by an IEPA licensed special waste hauler and (2) the IEPA, Division of
Land Pollution Control manifest system shall be utilized for each load of leachate
transported to the STP. When completing manifests: (1) "0971850001" shall be
utilized as the Generator ID No. (Identification number for the Wauconda Landfill),
(2) "0971850006" shall be utilized as the Designated Facility's ID No.
(Identification number for the Village of Wauconda STP) and "911117" shall be
utilized as the Authorization Number which identifies the leachate being transported
from the Wauconda Landfill to the Village of Wauconda STP.



READ ALL CONDITIONS CAREFULLY
STANDARD CONDITIONS

The Illinois Ei...onmentai Protection Ad (Illinois Revised Statutes.
Cnapter 111-1 2, Section 1039) grants the Environmental
Protection Agency authority to impose conditions on permits which
it issues

Unless the construction for which this permit is issued has been
completed, this permit will expire (1) two years after the date of
issuance for permits to construct sewers or wastewater sources
or (2) three years after the date of issuance for permits to
construct treatment works or pretreatment works.

The construction or development of facilities covered by this
permit shall be done in compliance with applicable provisions
of Federal laws and regulations, the Illinois Environmental
Protection Act. and Rules and Regulations adopted by the
Illinois Pollution Control Board

There shall be no deviations from the approved plans and
soecifications unless a written request tor modification of the
project, along with plans and specifications as required, shall
have been submitted to the Agency and a supplemental
written permit issued.

The permittee shall allow any agent duly authorized by the
Agency upon the presentation of credentials

a to enter at reasonable times, the permittee's premises
where actual or potential effluent, emission or noise
sources are located or where any activity is to be
conducted pursuant to this permit.

b to have access to and copy at reasonable times any
records required lo be kept under the terms and
conditions ol this permit

c to inspect at reasonable times, including during any hours
of operation of equipment constructed or operated under
this permit, such equipment or monitoring methodology or
equipment required to be kept. used, operated, calibrated
and maintained under this permit

d to obtain and remove at reasonable times samples of any
discharge or emission of pollutants.

e to enter at reasonable times and utilize any photographic,

recording, testing, monitoring of other equipmcnl lor the
purpose of preserving, testing, monitoring. u. recording
jny ac:;viTy. discharge, or emission autnor.zed byjhis
permit

5 The issuance of this permit

a shall not be considered as in any manner affecting the
title of the premises upon which the permitted facilities are
to be located,

b. does not release the permittee from any liability for
damage to person or property caused by or resulting from
the construction, maintenance, or operation of the
proposed facilities;

c does not release the permittee from compliance with other
applicable statutes and regulations of the United States,
of the State of Illinois, or with applicable local laws,
ordinances and regulations;

d does not take into consideration or attest to the structural
stability of any units or parts of the project

e in no manner implies or suggests that the Agency (or its
officers, agents or employees) assumes any liability,
directly or indirectly, for any toss due to damage.
installation, maintenance, or operation of the proposed
equipment or facility

6 Unless a |Oint construction operation permit has been issued,
a permit for operating shall be obtained from the Agency
before the facility or equipment covered by this permit is
placed into operation

7 These standard conditions shall prevail unless modified by
special conditions

8 The Agency may file a complaint with the Board for
suspension or revocation of a permit

a upon discovery that the permit application contained
misrepresentations, misinformation or false statements or
that all relevant facts were not disclosed; or

b upon finding that any standard or special conditions have
been violated, or

c upon any violation of the Environmental Protection Act or
any Rule or Regulation effective thereunder as a result of
the construction or development authorized by this permit.



APPENDIX B

MANUFACTURERS' INFORMATION -

LEACHATE COLLECTION, TRANSFER AND STORAGE SYSTEM



Specifications, operating criteria and local suppliers for the

major components and mechanical/electrical equipment are summarized

herein.

Item Component

B.I Submersible Pumps

B.2 Flow Meter and Remote Read-Out

B.3 Float Control Switches

B.4 Slide-away Coupling Devices

B.5 Air Release Valve

B.6 Isolation Valves - swing check
-ball
-gate

B.7 Pressure Gage

B.8 Sump Chambers and Access Covers

B.9 Storage Tank

B.10 Tank Level Indicator

B.ll Heat Tracing

B.12 Enclosure Building Construction

B.I 3 Electrical

B.I4 Miscellaneous Components



APPENDIX B

WAUCONDA LANDFILL
LEACHATE COLLECTION AND STORAGE SYSTEM

SYSTEM COMPONENTS

Page 1 of 3

B.1

B.2

Item

• effluent pumps

• auxiliary pumps

• flow meter

Location

Sumpl

Stored in tank
enclosure building,
and sump 2

Meter chamber

B3

B.4

B.5

B.6

• sump level
switches

• slide-away
couplings

• slide-away
couplings

• air release valve

• check valve #1

• check valve #2

• ball valve

• gate valves

• actuator valve

Sumps 1,2

Sumpl

Sump 2

Air release chamber

Mounted to pumps

Inlet to tank.
drain chamber

Sumps 1, 2
Meter chamber

Drain chamber

Tank inlet, outlet
piping

tank outlet

Description

Cast iron submersible effluent
pumps, HydromaUc SKHD150
1-1/2 Hp, 240 Volt, 3e,
3450 RPM

Cast iron submersible
effluent pumps Peabody
Barnes Model E202 2HP,
230V, 10,3450 RPM

Model 625,2-0,
obstnictionless, magnetic
remote read-out

Roto-float normally open
Suspended mercury float
switches Model No. S30NO

Metropolitan Pump Company

Cast brass with teflon coated
O-ring
Peabody-Bames
Model BAF1-1/4M

1" threaded, universal

2-inch, Brass swing check

2-inch brass ball valves

2-inch gate inlet,
(2) 4-inch gate outlet,

2-inch, electric

Function

Pump leachate to forcemain
upon demand.

Contingency system to Pump
leachate from collection system
sump through forcemain. Must be
hand-operated.

Record total volume and flow
rate of leachate discharge to
Village MH12-24

Switch pump on or off based on
leachate level in sump and
activate high level alarm.

Removal and installation of
effluent pumps from top of sump
without entering.

Removal and installation of
effluent pumps from top of sump
without entering.

Expel pumped air, allow air
entry while draining pipe

Prevent backflow of leachate to
sump.

Prevent leachate in storage tank
or forcemain from draining back
to collection sumps.

Prevent draining of forcemain
when removing components.

Control flow out of tank both inside
building and at truck loading pad.

automatic open, close to drain tank
into concentration dike

Suppliert

Metropolitan Pump Co.
Romeoville, IL
(708) 972-9400

Gasvoda & Assoc. Inc.
Calumet City, IL
(312) 891-4400

Sparling-Tiger Mag
El Monte, CA

Gasvoda & Assoc. Inc.
Calumet City,IL
(312) 891-4400

Metropolitan Pump Co.
Romeoville, IL
(708) 972-9400

Gasvoda & Assoc. Inc.
Calumet City, IL
(312) 891-4400

Crispen-Multiplex
Berwick, PA

Metropolitan Pump Co.
Romeoville, IL

Nottt

Rated for 26 gpm at 100 ft.
total dynamic head

Rated for 30 gpm at 80 ft.
total dynamic head

Stainless steel bolts,
flanged, 110 V DC

Sump 1 low level shut off,
intermediate as pump on,
high as tandem pump
operation

Back-up pumping location

Pumping chamber installed
at forcemain high point

Horizontal mount, self
cleaning

mounted with 4 inch gate
valve



APPENDIX B

WAUCONDA LANDFILL
LEACHATE COLLECTION AND STORAGE SYSTEM

SYSTEM COMPONENTS

Page 2 of 3

Ittm Locution Description Function Suppliers Notes

B.7

B.8

B.9

B.10

B.11

B.12

* pressure gage

• access hatch

• storage tank

• tank level
measure

• tank high level
alarm

• tank leak
indicator

• heat trace

• tank heating
panels

• control panel
contactors

• pilot lamps

• control relay

• key auto switch

• thermostat

• thermostat

• pump circuit
breakers

Meter chamber

Sumps 1, 2, meter
chamber

Enclosure building

Tank side

Tank

Building sump

Tank inlet
outlet piping

Tank walls

main panel

main panel

main panel

P500,31/2"dial
LM,60psi

24x36

10,000 gal., 17 ft. high
10 ft dia.

Moorman Bros.
Model 75-SS

Moorman Bros.
Model 75-SS

Moorman Bros.
Model 75-SS

Cooperheat

Cooperheat EGL-500 tank
heating panels 500-watt rating

Square D Size 0
Type 509-A01

6 watt, 115 Volt

120V KRPA-14AG720(5)

TypeKS43K5
Class 9001

15 amp, 240V, 30

Measure pump discharge pressure Amatek

Man-entry, pump removal Halliday

Temporary leachate storage,
staging for haulage

Indicate volume of leachate in
storage tank.

Indicate tank filled to high level
set point, stop pump operation to
prevent pump overflow.

Indicate if leachate leaks from
tank to containment berm area.

Keep forcemain from freezing in cold Andcor
weather if pumps not operating.

Mounted on l/4"0 NPT

Aluminum and stainless
steel

Steel construction, on
concrete pad with concrete
containment

Keep storage tank from freezing in
cold weather

Indicate status of pumps and
leachate levels in sumps and
storage tanks and allow remote
pump control.

Set operating components

Activate tank heating panels.

Activate heat trace.

Andcor

Potter & Brumfield

Square D

Square D

Fuses main panel FRN-R-100O)
service disconnect little fuse FNLR -100(3)



APPENDIX B

WAUCONDA LANDFILL
LEACHATE COLLECTION AND STORAGE SYSTEM

SYSTEM COMPONENTS

Page 3 of 3

B.13

Misc.

Item

building enclosure

Location

• quick coupler

Detcription

wood frame and fiberglass
cladding

• flexible pipe tank inlet piping
connector

tank outlet piping

Function

house tank and concrete
containment

Prevent transmission of forcemain
movement to downstream joints
and fittings and relieve stresses
on upstream joints/fittings.

Connection to tanker truck hose
for removing leachate from
storage tank.

Suppliers Notet

builder not heated, lockable door,
telephone, file storage



B.I SUBMERSIBLE PUMPS



PROJECT LEACHATE PUMP STATION

LOCATION WAUCONDA, ILLINOIS

ARCHITECT

E N G I N E E R CONESTOGA-ROVERS & ASSOCIATES

XKGflKWMS CONTR. HERITAGE REMEDIATION, INC.

REPRESENTATIVE ROBERT L. WEDELL

DATE JANUARY 9, 1992

__ ^EraOPOLTTAN
SUBMITTED BY

fjfaia^ X*W BluffB
60441



• PUMPS

• CONTROLS

• PUMP SYSTEMS 1400 BLUFF ROAD ROMEOVILLE, ILLINOIS 60441 PHONE: AREA 708-972-9400
FAX: 708-972-9594

S P E C I F I C A T I O N S

JOB: LEACHATE PUMPS
FOR THE LANDFILL
WAUCONDA, ILLINOIS

DUPLEX LEACHATE PUMPS

MODEL: (2) SKHD150M3 pumps with 2" discharge

CAPACITY:

MOTOR(S):

CONTROL:

25 GPM ' TDK (3/4" solids)

1^ HP, 3450 RPM, 240 volt, 3 PH, 60 HZ, 1.2
service factor

BY OTHERS

CONTROL PANEL: KKMKBaa^XXXKKKRJfflflgKKXKX BY OTHERS

ALARM: BY OTHERS

BASIN:

ACCESSORIES:

BY OTHERS

20' power cord
(2) * Discharge piping with ball check valve 2"
(2) * gate valve assemblies - 2"
(2) * pump guide kits
(2) - Pump base plates
(2) * 15' lengths, 3/16 galvanized lifting chains

* Material mounted to pumps

REPRESENTATIVES DISTRIBUTORS REPAIR SERVICE
F O R M MET - 105R



HYDROMATIC SKHD150
Submersible Effluent Pump

Septic Tank Effluent
High-Head Sump

AURORA PUMP
A UNIT OF GENERAL SIGNAL



SKHD150 SUBMERSIBLE EFFLUENT PUMP

The Hydromatic SKHD150
submersible pump is specifically
lesigned to meet the demands of

-septic tank effluent and industri-
al sump applications that require
. "high-head," dual-sealed

pump. The 1-1/2 inch NPT dis-
charge pump is available with a
towerful 1-1/2 horsepower

motor, which provides maximum
starting torque.

Available in single- and three-
-phase configurations — the sin-
gle-phase , 230 volt motor fea-
ures a start capacitor, solid-state

start switch and automatic reset

thermal overload protection,
while the three-phase motors,
200, 230, 460, or 575 volt,
require a magnetic starter with
overload protection located in
the accessory control panel. The
SKHD150 can handle capacities
up to 53 gallons per minute and
heads to 130 feet.

The SKHD150 features a
high-quality cast iron pump
volute, motor housing and seal
housing construction that help
to ensure a long service life. The
pump's semi-open thermoplastic
impeller, which is threaded to a
stainless steel shaft, is capable of
handling up to 3/4 inch spheri-
cal solids — providing long life
in demanding applications. In

addition, the SKHD150 utilizes
two carbon- and ceramic-faced
mechanical shaft seals - mounted
in tandem - to provide double
protection against water entry.

The oil-filled motor of the
SKHD150 provides superior
cooling characteristics, allowing
the motor to run cool and quiet
for years. This oil-filled design
also provides permanent lubrica-
tion of the shaft bearings, mini-
mizing maintenance and extend-
ing the service life of the pump.

For applications requiring a
seal failure alarm, the SKHD150
is available with a seal failure
sensor, which is optional on sin-
gle-phase models and standard
on three-phase models.

SKHD150 TYPICAL INSTALLATION



FEATURES/BENEFITS

The SKHD150 is a completely submersible, "high-head",
dual-sealed pump for use in septic tank effluent applications.

Upper radial- and
lower thrust-
bearings are heavy-
duty, single-row
ball bearings that
are permanently
lubricated for
service-free life.

Two carbon- and
ceramic-faced
mechanical shaft seals
are mounted in
tandem to provide
double protection
against water entry for
a long, leakproof life.

The semi-open, non-corrosive, thermoplastic
impeller, which is threaded to a stainless
steel shaft, efficiently handles up to 3/4 inch
spherical solids — providing long life in
demanding applications.

Bottom inlet has no screen to
become clogged, providing
optimum pump performance and
minimal maintenance.

Water-resistant, 20 foot powc
cord has a compression-fit
connection and an epoxy
porting for double protection
against water entry.

Oil-filled motor provides
superior cooling and
permanent lubrication of
bearings, minimizing
maintenance and extending
service life.

1-1/2 HP capacitor-start
motors provide maximum
starting torque. Motor
windings contain automatic
thermal overload protection
(10).

High-quality cast iron
construction of pump
volute, motor housing
and seal housing
provide long life.

Discharge is standard
1-1/2 inch NPT.

A seal-failure sensor probe
(for connection to a seal
failure alarm) is standard on
three-phase units and availabl
as an option on single phase
models.



1

ENGINEERING DETAILS - SKHD150

Performance Data

"Pump Characteristics
Pump/Motor Unit

F Mmwol Models

Horsepower

Fri Load Amps

Motor Type

R.P.M.

Phase 0
[ Voltage

Hertz

F Operation
Temperatvre

NEMA Design

Insihrtion

Discharge Size
, Sofids Handing

Unit Weight

Power Cord

Submersible

M2 M6

12.0 6.1
dpodtor

Start

M3 M4
1-1/2

5.7 2.9

Three-Phose

M5

2.7

3450
1

230 200
3

230 460

60

575

Intermittent
140°F Ambient

B
OossB

l-l/2-NPT
3/4-

75ms.
1 6/3, STWA,! o,230V = 20' ltd.
16/4, STWA, lo, 230V = 20' std. (SJ.)
18/5, STWA, 3o, 200V, 230V, 460V,
or 575V = 20' std. (if.)

Materials of Construction

F nonow

Lubricating OH
Motor Housing

Pump Casing

Shaft

r- Mechanical
Shaft Sod

r Impeller
' Upper Bearing

Lower Bearing
Fasteners

Steel
Dielectric <M

Cast Iron

Cast Iron

Stainless Steel

Seal Faces: Carbon/Ceramic
Sed Body: Brass

CHVMUM f »—2-l—— CA..I
JU9Hf

Bel
. jiumv» JIBW
ows: Buno-N

Thermoplastic
Brass Sleeve Bearing

Single Row Bal Bearing
Stainless Steel

160

|120

TO
TA

L 
D

Y
N

A
M

IC
 H

EA
D

Total H
GPM

80

40

0
(

^H ^ «£

•̂ •«.
**» •>

V, •««
1-1/2 HP

K,^
^s

S^
V k

V
\

V
> 10 20 30 40 50 60

CAPAcmr-u.s. G.P.M.

•ad (tot) 40 60 80 100 120 125
1-1/2 HP 51 45 36 24 9 0

Dimensional Data

3-5/8

4-1/8

1. Al dimensions m inches
2. Component dimemiom may

vary ± 1/8 red
3. Not for construction purpose

unless certified
4 Oimensiom and weights ore

opproxmole
5. We reserve the right to

moke revisions to our
products and their
specifications vithoiil mike

15-1/4
14-1/2

AURORA/HYDROMATIC Pumps, Inc.
1840 Baney Road, Ashland, Ohio 44805

(419)289-3042



Installation and
Service Manual

HYDROMATIC SKHD150
Submersible Effluent Pump

NOTE!
To the installer: Please make sure
you provide this manual to the
owner of the pumping equipment or
to the responsible party who
maintains the system.

AURORA PUMP
A UNIT OF GENERAL SIGNAL



Subject Page

Introduction 3

Installation 3

Typical
Installation Data 4

Service 5-7

Trouble Shooting 8

Parts List 9

Warranty 10

Application Notes 11



ction

Before operation, read the following
instructions carefully. Reasonable care
and safe methods should be practiced.
Check local codes and requirements
before installation. Servicing should be
performed by knowledgeable pump
service contractors or authorized
service centers.

Warning:
Read all instructions before starting any
operation on pump. Always disconnect
the pump and controls from its power
source before handling or making any
adjustments. Always wear rubber boots
when there is water on the floor ar.d
unplug the pump before making any
adjustments or repairs.

Warning:

Risk of Electrical Shock —This
pump has not been investigated for use
in swimming pool areas.

To Reduce Risk of Electrical
Shock:

1 Risk of Electrical Shock —
Connect only to a properly
grounded receptacle.

2. Septic tank to be vented in
accordance wi th local plumbing
codes.

3. Do not smoke or use sparkable
electrical devices or flame in a
septic (gaseous) or possible septic
sump.

4. A septic sump condition may exist
and if entry into sump is necessary,
then (a) provide proper safety
precautions per OSHA
requirements and (b) do not enter
sump until these precautions are
strictly adhered to.

Do not install pump in location
classified as hazardous per N.E.C..
ANSI/NFPA70- 1984.

Failure to heed above
cautions could result in
injury or death.

llation

These important instructions must be
followed for satisfactory performance
of your pump. Before installation,
check your local electrical and
plumbing codes.

1. Provide proper basin or tank size to
ensure pump operates without
restriction. A two to five minute
run time is recommended.

2. Make sure sump is free of string,
cloth, nails, gravel, etc. before
installing pump.

3. Do not set pump directly on the
bottom of sump pit if it is not solid.
Raise the pump by placing bricks
or concrete blocks underneath it.

4. Use steel or plastic pipe for all
connecting lines between pump and
sewer outlet.

Note: Some city regulations do
not allow instal l ing a pump wi th
plastic pipe. Check local
regulations.

5. In applications where the pump
may sit idle for months at u t ime, it
is recommended that the p u m p ( s i
be cycled every month to insure the
pumping system is working
properly when needed.

6. A check valve should be instal led
in discharge pipe.

7. An audible alarm system, such as
the Q Alert, for high water
conditions should be ins ta l led tor
greater protection.

Note: The Q Alert is for indoor
use only. Contact your Hydromatic
distributor for addi t ional control
and alarm panels appl icat ions .

8. Use pump par t ia l ly or completely
submerged for pumping wa te r l ike
liquids (temperature to 140C F).
The SKHDI50 w i l l pump solid
materials up to '/-" ( spher ica l ) in
diameter.

9. Caution: Do not pump flammable
liquids, strong chemicals or salt
water.

10. For added protection an optional
seal failure probe is available as
well as the control and alarm panel.
Contact your Aurora/Hydromatic
distributor or the factory for more
information.
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Warning: Before handl ing these
pumps and controls, always disconnect
the power first .

Do not smoke or use sparkable
electrical devices or flames in a septic
(gaseous) or possible septic sump.

Before removing the pump from its
ins ta l l a t ion for repairs, check first to
see if the trouble is caused by:

1. \1iswiring of the pump into (he
te rmina l block.

2. Misw i r ing of the float level
controls into the panel.

.v Vlisw ir ing inside the control panel.

4. Tripped c i rcu i t breaker. If the
breaker is manual ly reset and then
trips oft again, the problem could
be:
a. short circuit in motor or control

panel
b. wa te r in the motor housing
c. in su f f i c i en t amp capacity of

w i r i n g or breakers
d. improper panel wi r ing

.x Tripped overload. If overload is
manual ly reset and then trips off
again, the problem could be:
a. pump or piping clogged
h. pump motor or bearings may be

detective
c. start capacitor in motor may

have failed
d. pump may be miswired to

terminal block
e. bead lower than rating.

pumping too much l i q u i d

6. Air locked pump. A sump pump is
said to be air locked if air traps in
the pump and it cannot get out. t hus
p r e v e n t i n g pump from operating.

As a precuation. a '/»" 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
install check valve directly into
pump discharge opening.

Note: In sumps where the pump
is operating dai ly, air locking rarely
occurs.

7. Wrong impeller rotation. Rotation
should be counterclockwise when
looking at the impeller. Correct
improper rotation on three phase
pumps by reversing any two l ine
leads. Rotation check is not
necessary on single phase pumps.

X. Closed discharge gate valve.

9. Plugged impeller or pipeline.

10. Discharge head may be too h i g h .
Check elevation against design
point of pump.

I I. Floats not hanging free in the
sump.

12. Malfunctioning floats.

Checking Power Cord
To be sure wires are not burned off or
broken in cord, use ohmmeter for
check. Set ohmmeter scale pointer to R
X 1 scale and attach one meter lead to
white cord wire and one meter lead to
black cord wire, then place a
screwdriver blade across terminals of
plug. If cord is O.K.. meter needle w i l l
go to zero and stay there. If meter
needle does not move, this w i l l indicate
an open wire and cord must be
replaced.

Repair - Motor
Warning: Be certain power to pump
is off! Disconnect pump power cord
from terminals and remove pump from
sump pit.

I. Clean any din or trash from the
outside of the pump before
dismantling.

If motor does not run when the
pump is tested, the capacitor and/or
stator must be checked. See Step 5.
Remove plug (#9) from top of
housing (#2) and pour oil into
container, preferably glass, so that
oil can be observed.

If oil is clear, it wi l l indicate motor
is not burned and there has been no
water leak into the motor. If oil is
cloudy, i t w i l l indicate water in
motor, or . i f o i l i s black, i t w i l l
indicate a burned stator. If water is
in the oi l . all seals should be
replaced.

After draining o i l . ca re fu l ly loosen
the power cord assembly from the
motor hous ing . Wi th power cord
loose, remove the lour screws i # 6 >
and careful ly l i f t off the motor
housing (#2) exposing the capacitor
( s i n g l e phase | lo | o n l y ) and the
motor assembly.

On s ing le phase u n i t s , check
capacitor (#3 ) u s i n g ohmmeter.
With ohmmeier scale set at R X
I ( K M ) , attach meter leads to
capacitor. The meter needle should
go to /ero and come back slow ly . If
it does not. the capacitor should be
replaced.

To check motor stator. remove
power cord leads from terminal
bushings on top of motor. If stator
is v i s i b l y burned, motor assembly
must be replaced.

Ground check on stator should
be performed using ohmmeter wi th
scale set at R X 100 and checking
meter by putt ing both meter leads
together and adjusting the needle
knob u n t i l meter reads zero. If
meter cannot be adjusted to zero, it
wil l indicate that batteries in meter
must be replaced. Always make
this test wi th the meter when scale
pointer is set to a new scale before
making any checks on the motor.
Now connect one meter lead to one
terminal of stator and touch and
other meter lead to motor stator
shell. If needle on ohmmeter coes
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completely to zero, the motor
probably has a wire touching the
stator at some point and the motor
assembly will have to be replaced.

8. Winding Resistance Test
should be performed if the ground
te.st is satisfactory. Use ohmmeter
with scale pointer set on R X 1
scale. On this scale, meter reads
directly on ohms. Always check the
meter with leads together as
described above under Ground
Check Test before making a
reading of the winding.

Connect one motor lead to the
white wire terminal and the other
meter lead to the black wire
terminal. This reading is for the
main winding (10) . If the readings
obtained do not agree with those
given below, the stator is defective
and the motor assembly must be
replaced.

Resistance

230V
460V
200V
575V

IB Main
1.78
—
—
—

10 Start
3.53
—
—
—

3e Bal.
6.65
6.65
3.4

27.97

9. For three phase pumps, remove the
power cord assembly (#27) by
cutting the butt connections and
removing the power cord from the
pump.

10. Twist the three leads of one end of
the power cord together. Then at
the other end. with an ohmmeter.
check any two leads. Also check
the third lead with either of the first
two. If a zero reading is indicated

for any wire, the wire is broken and
a new power cord assembly must be
installed.

Seal Housing
The pump is equipped with two
mechanical seals mounted in tandem.
The lower seal (#20) and the upper seal
(#8) consist of a ceramic stationary seat
and a carbon rotating ring.

As noted, if water is detected in the
motor housing, inspect the power cord
connection, pipe plug connections, O-
rings, the motor housing itself, and the
two mechanical seals.

There are two quarts of oil in the motor
housing. This is a paraffmic "SE-40"
process oil. The same oil is used in the
seal housing (#13) between the two
mechanical seals. To check the seals,
remove the lower housing pipe plug
(#11) and pour the oil out into a clean,
preferably glass, container. Look for the
milky color as noted previously.

If the oil is clear, the lower seal is still
good. If this seal is damaged, water wi l l
seep in and continue to stain the oil.
changing it from clear, to slightly
discolored, to cloudy, and finally to a
milky white.

Except for very rare instances, the
motor will continue to be protected by
the upper mechanical seal. If seal probe
is used the pump will not shut off when
water in the oil is sensed. However, if
connected to a control panel, an alarm
or light will be activated. The panel
alarm wil l show failure. The lower seal
and oil must be replaced.

Lower Seal
If water is found in the seal chamber,
the lower seal must be replaced.
Separate the volute by removing the
three cap screws (#7) holding the volute
case (#10) to the upper volute.

Insert a large screwdriver in the slotted
pump shaft and strike the impeller
sharply with a plastic or rubber headed
hammer. The impeller should spin free.
The impeller holds the rotation carbon

ring of the lower mechanical seal
against the stationary ceramic seat by
compressing a stainless steel spring.

When the impeller is removed, the
spring will relax, allowing the carbon
ring to be removed. There is a rubber
sleeve (bellows) inside the spring
which grips the pump shaft. This often
restricts the spring and must be pried or
pulled loose.

With the carbon ring, spring, and
rubber sleeve removed, wedge the
ceramic seat out of the housing. Be sure
not to scratch or mar the pump shaft.

Upper Seal
1. To remove and replace the upper

mechanical seal (#8), the base
(#10), impeller (#16). lower
mechanical seal (#20), and volute
must be removed first. Drain the
seal oil from the housing by
removing pipe plug (#11) .

2. The rotating carbon ring and
stainless steel spring are held in
place by a snap ring (#21) and
washer (#15). Remove these.

3. Remove the four hex head stator
bolts(#32) and lift the stator (#5)
from the seal plate (#14). A
screwdriver can be inserted under
the stator shell in order to remove
the stator.

4. Bump the end of the shaft with a
plastic hammer. This will push the
rotating half of the mechanical seal
from the shaft and also push the
lower bearing from the seal plate.
Now remove the shaft, rotor, and
bearing assembly from the seal
plate.

5. If water was found in the oil, the
rotating and stationary halves of the
mechanical seal must be replaced.
Remove the stationary seal half by
inserting a screwdriver into seal
plate from the top and tapping
l igh t ly with a hammer.

6. Turning the bearing(#33. #34) by
hand: if it feels rough when turned
or looks rusted, it should be
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replaced. Obtain a bearing puller to
remove the bearing. If a puller
cannot be replaced over the
bearing, remove the outer race by
cracking in a vise. Now the outer
race and balls can be removed,
allowing the inner race to be
pulled.

Reassembly
1. Thoroughly clean the seal plate,

particularly the seal and bearing
pockets. All sand and dirt must be
removed.

2. If the stationary seal half was
removed, use a plastic pusher to
press it into the housing. Make sure
the rubber ring goes in first. Do not
use any sharp objects that may
damage the seal.

3. When installing a replacement
bearing press only on the inner race
and make sure the bearing is flush
against the snap ring. If a press is
not available, the bearing can be
tapped onto the shaft using a sleeve
that bears only on the inner race.
Pressing on the outer race will ruin
the bearing.

4. Push the shaft, rotor-and ball
bearing assembly into the seal
plate, being careful not to chip the
ceramic of the stationary seal half.

5. Replace the stator if it is visibly
burned or if the ground resistance
test or the winding resistance test
has tailed. Note that the replace-
ment stator must be of the same
manufacture as the existing rotor,
or vice versa. Replace the four
stator bolts (#32).

6. Remove the old O-ring (#24).
regardless of condition, and
replace. Place the new O-rmg over
the seal plate shoulder.

7. Clean the motor housing (#2)
thoroughly, then position it onto the
seal plate.

8. Press the rotating seal half (#13)
onto the shaft with the rubber ring
facing the impeller.

Caution: Mixing old and new
seal parts will cause immediate seal
failure. When replacing seal,
replace both the rotational and the
stationary seal halves.

9. Reassemble the lower seal as
described.

Note! If seal probe is used, go to
Step 16.

10. Add a drop of Locktite 277* to the
impeller threads and screw the
impeller (#16) on hand tight. The
impeller will force the rotating seal
half (#20) into position.

11. Set the seal housing and motor
housing assembly into the volute
case (#10) and secure with four hex
head screws (#7).

12. To replace the power cord on single
phase pumps, as determined on
page 5, first slip the stator lead
wires through the holes in the wire
seal assembly. Coat the cord grip
threads with pipe dope or apply
teflon tape and screw the new
power cord assembly into the
motor housing. Referring to wiring
diagrams in this manual, secure
wires together.

Note: Do not tape leads together
as the hot oil will deteriorate the
tape and cause failure.

13. Before filling the motor housing
with oil, an air test should be
performed. Apply 7 to 8 pounds of
air pressure in the '/>" NPT tap (#9)
on the top of the motor cover and
seal chamber. (Note: Too much
pressure will damage the seal.)

Then submerge the pump in water
and check for leaks. If a leak
occurs, isolate where it is coming
from and correct the problem by-
replacing the sealing pan. If there
are no leaks, fill the motor and seal
housing with high grade
transformer oil, such as Factopure
SE40 or equivalent, to at least one
inch below top of housing.

Do not fill the motor housing
completely - allow air space for
expansion. Replace oil plug (#9).

14. Check for proper sealing of lower
seal assembly by adding 7-8 Ibs.
air pressure at (#11) tap oil f i l l
hole.

Note: Too much pressure w i l l
cause seal failure. Seal would have
to be replaced.

Submerge in water. If air bubbles
appear, isolate the source of the
leak and correct the problem. If
there are no leaks f i l l lower seal
chamber fil l w i th high grade
transformer oil. Lay pump on side
and f i l l to '/:" below f i l l plug.
Replace plug ( # 1 1 ) .

15. Connect power cord wires to
terminals, connect power, and
check pump running. Motor should
run smoothly and be free of
vibration.

16. To check seal probe, use an
ohmmeter to measure resistance
and check continuity. If meter reads
zero then replace probe (#23).
Check probe sensor wire (#22) for
opens using the ohmmeter. If
reading is zero the wire is OK. For
shorts place on lead on the motor
housing, making sure bare metal
surface is used. Place the other lead
on the bared end (#26) of the probe
lead (#22). Reading should be
infinity (°°). If reading is zero then
replace seal probe lead. Return to
Step 10.

irk of Loctite Corp



Warning: Before handling these
pumps and controls, always disconnect
the power first.

Do not smoke or use sparkable
electrical devices or flames in a septic
(gaseous) or possible septic sump.

Pump does not run or
hum.
1. Check line voltage tor proper

pou er.

2. Line c i r cu i t breaker mas be off. or
tuse max be blown or loose.

.1. \Vaier level in sump may be too
low. Run in more water to activate
s w i t c h , l l w i l l t u r n on w h e n 90 has
been ach ieved .

4. Pump cord p lug may not be making
contact in receptacle.

,\ It pump is us ing the series cord
plug, the two plugs max not be
plugged tight together.

6. Float max be s tuck. Be sure float
operates freely in basin.

7. If all sxmpioms check OK. motor
w i n d i n g max be open: take pump to
an authori /ed service center.

Pump runs but does not
deliver water.
I. Check valve may be installed

backwards. Arrow in v a l v e points
in direct ion of (low .

2. Discharge gate valve, if used, may
be closed.

3. Pump may be air locked. Start and
stop several times by plugging and
unplugging cord. Check vent hole
in pump case for plugging.

4. Pump head may be too high. Pump
cannot deliver water over 100 ft.
vertical. Horizontal distance does
not affect pumping, except loss due
to friction.

5. Inlet in pump base may be clogged.
Remove pump and clean out
openings.

6. Impeller or volute openings may be
plugged or partially plugged.
Remove pump and clean per
maintenance instructions.

Pump runs and pumps
out sump but does not
stop.
1. Float is stuck in up position. Be

sure float operates freely in basin.

Pump runs but delivers
only small amount of
water.
1. Pump may he air locked. Start and

stop several times.

2. Pump head may be too h igh . Pump
cannot deliver water over 100 ft.
vertical. Hori/ontal distance does
not affect pumping, except loss due
to friction.

3. In l e t in pump base max be clogged.
Remove pump and clean oui
openings.

4. Impeller or volute openings max be
plugged or partially plugged.
Remove pump and clean per
maintenance instructions.

5. Pump impeller may be partial I v
clogged causing motor to run slow.
resulting in motor overload. Clear
obstruction from volute and
impeller.

Fuse blows or circuit
breaker trips when
pump starts.
1. Inlet in pump base may be clogged.

Remove pump and clean out
openings.

2. Impeller or volute openings may be
plugged or partially plugged.
Remove pump and clean per
maintenance instructions.

3. Pump impeller max be partialIx
clogged causing motor to run slow.
resulting in motor overload. Clear
obstruction from volu te and
impeller.

4. Fuse size or circuit breaker is too
small.

5. Defective motor stator: return to
Hvdromatic service center for
verification of fa i lure .

Motor runs for short time
then stops. Then after
short period starts again.
Indicates tripping
overload caused by
symptom shown.
1. Inle t in pump base max be clogged.

Remove pump and clean out
openings.

2. Impeller or volute openings max be
plugged or partially plugged.
Remove pump and clean per
maintenance instructions.

3. Pump impeller max be partial!)
clogged causing motor to run s low,
result ing in motor overload. Clear
obstruction from volute and
impeller.

4. Detective motor stator: return to
Hydromatic service center for
verification of fa i lure .

It symptom not found call Hydromatic
distributor or repair center for
assistance.

8



Rel.
No.

]
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

10 Part No.

60-000-5
56-006-2

13208-001 1
13209-003-1
12690-000-1

101-008-1
101-013-1

17048-000-1
119-002-1

9641-000-2
87-004-1
25-016-1

7579001-2
6846-004-2

156-052-1
9640-000-5

a/a

30 Part No.

60-000-5
56-007-2

n/o
n/o

12691-000-1.
101-008-1
101-013-1

17048-000-1
119-002-1

9641-000-2
87-004-1
25-016-1

7579-001-2
6846-004-2

156-052-1
9640-000-5

518-000-1

Description

Handle
Housing, Motor
Capacitor (1., 230V)
Solid Slate Switch (1 i,230V)
Motor Assemly
Screw, Hex Hd.
Screw, Hex Hd.
Shaft Seal-Upper
Pipe Plug, 1/4 NPT
Volute Cose
Pipe Hug, 1/8 NPT
Screw lid. Hd.
Housing, Bearing/Seal
Plate, Bearing/Seal
Washer
Impeller
Ucklite Sealant
Washer, Impeller (3i only)

Otf.
Ref.
No.

19
20
20
21
22
23
24
25
26
27
27

t28
29
30
31
32
33
34

10 Port No.

n/a
83-002-1
83-007-1

975-001-1
6000-0565
8472-006-5

77003-1
12709-000-2

282001-1
13216-002-5
11644-008-5

n/o

4580-001-1
'

00065-001-1
00065009-1

30 Part No.

111-007-1
83-002-1
83-007-1

975-001-1
60000565
8472-006-5

77-003-1
12709-000-2

282-001-1
n/a

11644-018-5
73-000-1

4580-001-1
*

00065-001-1
00065-009-1

DeKriptMM

Screw, Impeller (3* only)
Shaft Seal-lower
Shaft Seal-lower
Snap Ring
Wire Termonal Assembly
Seal Failure Sensor
0-Ring
Adopter
Spike Connector
Power Cord Assembly, 20' w/plugji only
Power Cord Assembly, 20' w/S.F.
Connector (3im 230V/460V)
Nameplate
Drive Screw
Oil
Hex Head Screw - Port of Motor Assembly
Upper Bearing
Lower Bearing

Qty.

1
1
1
1
1
1
2
1
1
1
1
4
1
2
1
4
1
1

tNol Shown ' Purchase Locally



AS FURNISHED BY

METROPOLITAN PUMP COMPANY

APPLICATION
• Septic tank effluent
• Industrial sump service

SUBMERSIBLE HIGH HEAD
EFFLUENT PUMP

FEATURES
/ Completely submersible. Heavy duly, oil-filled motors

with ball bearing design in pure dielectric insulating oil
for cooler running, permanent lubrication and long life.
Motors arc 1-1 /2 HP, 3450 RPM. Single phase, 230 volt
motor features start capacitor, solid state start switch and
automatic reset thermal overload protection. Three
phase motors, 200 volt, 230 voll or 460 volt, require
magnetic starter with overload protection located in the
accessory control panel.

J Dual mechanical shaft seals are standard. Seals are long
life, carbon and ceramic faced. Seal failure (S.F.) sensor
capability (for connection to a seal failure alarm device)
available as an option on single phase units, standard on
three phase units.

J Non-clogging, single vane, engineered thermoplastic
impeller, 5-3/6-mch diameter, threaded to stainless steel
shaft. No inlet screen to become clogged. Capable of
handling 3/4-inch spherical solids.

r Pump case and motor housing are heavy cast iron for
corrosion resistance. All exposed parts are high grade
bronze, cast iron, steel and stainless steel.

•^ Field serviceable.

CAPABILITIES

SKHD150

Capacities to:
ShutoffHead:
Solids Handling:
Discharge;
Horsepower
Electrical:

Controls:
Power Cord:

SKHD150
53GPM
130 Feet

3/4-
M/2"NTT

1-1/2
Single phase, 60 Hz, 3450 RPM, 230V, 12.0 FLA

Three phase, 200V, 6.1 FLA; 230V, 5.7 FLA; 460V, 2.9 FLA
Manual

16/3, STW-A, Ic, 230V = 20 ft. std.
* 16/4, STVV-A, le, 230V = 20 ft. std.

' 18/5, STW-A, 30,200V, 230V or 460V = 20 ft. std.
' Models with seal failure sensor wire.

UOO BLUFF ROAD ROMEOVILLE. IL 60441
(708)972-9400 • (800)323-1665 • FAXI7 081972-9594
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METROPOLITAN PUMP COMPANY

SKHD150

Pump Characteristics
Pump/Motor Unit

Manual Models

Horsepower

Full Load Amps

Motor Type

R.P.M.

Phase 0

Voltage

Hertz

Operation

Temperature

NEMA Design

Insulation

Discharge Size

Solids Handling

Unit Weight

Power Cord

Submersible

M2 M6 M3 M4 M5

M/2

1 2.0 6.1 5.7 2.9 2.7

tT Three-Phase

3450 .

I 3

230 200 230 460 575

60

Intermittent

1 40°F Ambient

B
Class B

H/2"NPT

3/4"

75 Ibs.

!6/3,STWA, I c, 230V = 20' std.
1 6/4, STWA, lo, 230V = 20' std. (S.F.)
1 8/5, STWA, 3o, 200V, 230V, 460V,
or 575V = 20' std. (S.F.)

UOO BLUFF ROAD ROMEOVILLE. IL 60*«1
(708)972-9400 • 1800)323-1665 • FAXI7081972-9584



^^__X AS FURNISHED BY

METROPOLITAN PUMP COMPANY

UPPER GUIDE - 6573-000-5

CLAMP ASSEMBLY - 6312-000-1

TYPICAL
F O R G E N E R A L
INFORMATION ONLY

LOWER GUIDE - 852<-OOl-3

(3) CAP SCREW — 1-022-1

(9) Vi§ WASHER - 155-023-1

DISCHARGE PIPING AND RAIL GUIDE ASSEMBLY

UOO BLUFF ROAD ROMEOVILLE, IL 60*41
(708)972-9400 • (800)323-1665 • FAXI708I972-9594



Installation and
Operation Manual

Submersible Eff luent Pumps

MODEL E20

i
t
I1

Peabody Barnes Mansfield, Ohio
FORM \C. 60932-177
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Section A. General Information
A-1 INTRODUCTION - This manual contains Installation, Operating and Service Instructions
plus a list of all parts for Peabody Barnes Model E202 Effluent Pump.

A-2 SPECIF! CATIONS and DATA-The effluent pumps are cast iron construction with a
1-inch suction opening and a I'/i-inch discharge. The motor and seal cavity are oil-filled

for lubrication and heat dissipation.

Impeller has two non-clog vanes with added back vanes to keep solids from seal area. Pump
comes equipped with legs to elevate pump above bottom of sump or basin. The capacitor is
easily changed through the capacitor access hole in the top of the motor housing.

Section B. Installation
B-1 LOCATION - The pumping unit is self-contained and is recommended for use in a sump
or basin for sewage handling only.

B-2 DISCHARGE SYSTEM - Connect discharge pipe to discharge opening of pump, using
a 1-inch elbow and nipple.

Ball check valves are required for each pump on simplex and duplex installations to prevent
back-flow into the system.
B-3 LIQUID LEVEL CONTROL (HEAD/DIAPHRAGM)

a) SIM"_EX SYSTEM (Fixed Differential) - The liquid level control can be mounted
in the oasm cover (refer to Figure 1).

b) SIMPLEX SYSTEM (Adjustable DifferfcntiaO - The liquid level control can be
mounted to a pipe between the basin cover ,:nd bottom of basin (refer to Figure 2).
or may be mounted in the basin cover (refer .T Figure 3).

___/ A I



ci DUPLEX SYSTEM (Fixed and Adjustable Differential) - The liquid level control
can be mounted to a pipe between the basin cover and the bottom of the basin (refer
to Figures 4 and 5), or may be mounted in the basin cover (refer to Figures 6 and 7).

"^« iQTM *'j\'»5 Ce
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B-4 LIQUID LEVEL CONTROL (Mercur/ Float Switcf ! - ror simplex or duplex opera-
tion. the mercury switch should be mounted on a drop pipe which extends down through
the basin cover and rests on bottom of basin (refer to Figures 8 and 9).I). NOTE: Always
use one more switch than the number of pumps in the system.

; in !rr ' 1 '

• ICURE9

B-5 ELECTRICAL CONNECTIONS

a) SIMPLEX SYSTEM (Head/Diaphragm) - For manual cr automatic operation, both
the pump and level control should be wired into the control syitem selected as per the
instruct.ons included with each control.

b) DUPLEX SYSTEM (Head. Diaphragm! - On all models, when used in a duplex sys-
tem, the electrical connections should be made as per the instruction included with the
control system selected.

c) SIMPLEX and PUPLFX SYSTEMS (Float Rod and Mercury Float) - On all mode:s.
when a flor.; rod or mercury float level control is used, the electrical connections for
both the pump and level control should be made as per the wiring instructions included
with the control system selected.

ELECTRICAL INFORMATION

MODEL

E202
HP VOLT

2 | 230

PHASE

1

MAX
RUN
AMPS

13.5

LOCKED
ROTOR

AMPS

34.0

WINDING
RESISTANCE
MAIN

1.26

START

5.53

BREAKERS
OR FUSE

AMPS

30

"K"
HEATERS

NONE

WIRING GUIDE

To conform to the National Electric Code, all models must be wired with No. 14 AWG. or
larger, wire. For runs to 250 feet from main breaker panel to pump, No. 14 AWG is sufficient.
For runs grt.-a.er than 250 feet, consult a qualified electrician or the factory.
Control wiring (not carrying motor current) may be No. 16 AWG.
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Section C. Operation

C-1 STARTING - After pump has been properly wired and lowered into sump or basin, it is
advisable to check system by filling sump or basin with liquid and allowing pump to operate
through its cycle.

C-2 MAINTENANCE- No lubrication is required as the motor is oil-filled.

If pump is idle for long periods of time, it is advisable to start pump occasionally by adding
liquid to the sump or basin.

Section D. Trouble Shooting

-TROUBLE

POSSIBLE CAUSE REMEDY

1) PUMP DOES NOT RUN.
Electrical power off . ChecK power supply to control box".

Defective relay in control box. Check relays and replace if required.

Liquid level control defective. Switch to manual ooeration; if pumo
starts, level control is defective.

2) PUMP RUNS, THEN STOPS.

Locked impeller causing overload to trip. Clean out impeller.

Capacitor defective - single phase only. If impeller is free, capacitor defective.
Replace capacitor.

3) PUMP RUNS AT LESS THAN CAPACITY.

Suction opening or discharge line cloffed. Clean out suction opening and discharge
line.

impeiler dogged. Clean out impeller.

incorrect rotation. Chec*. rotation as oer Paragraph B-". :

incorr=c:, cnange as per Paragraph 3--.

'r-inener \.vorn or aamaaed. Checx impeller anc! replace, if

-4-



Section E. Pump Service And Repair

E-1 BODY and IMPELLER SERVICE - To clean out body (32), or to clean out, or replace,
impeller (27), disconnect power and discharge piping and lift the pump from sump or basin.
Remove hex nuts (34) and lockwashers (33) and pull motor, seal assembly and impeller from
the body (32). Clean out the body, if necessary. Clean and examine impeller (27) and square
ting (30); replace, if required.

If the impeller (27) needs replaced, remove hes nut (29) and lockwasher (28). The impeller is
keyed onto the shaft and to remove, pull the impeller straight off the shaft. At re-assembly,
be sure to use the required number of shims (25 and 26), to insure an impeller-to-body clear-
ance of .010" to .030".

E-2 MOTOR HOUSING — Drain all the oil from the motor housing (5) by removing pipe
plug (6). Loosen the gland nut and slide back on the cord set (7). Remove cap screws (9) and
lockwashers (10) and pull the cord set assembly (7) and 0-Ring (8) from the motor housing
(5). Disconnect the wires to the capacitor (2). Remove body (32) as outlined in Paragraph E-1.
Remove screw (23) and pull the seal plate (22), together with square ring (21), shaft seal (20)
and motor (1) from the motor housing (5). Disconnect the motor (1) from the cord set (7).
Flush motor housing (5) with transformer oil and discard the oil. Examine square ring (21)
and cover 0-Ring (8); replace, if required.

At re-assembly, connect motor (1) to cord set (7) before placing motor into housing. After re-
assembling motor and seal plate (22) to housing, re-connect capacitor wires and fill housing
(5) with approximately two (2) gallons of transformer oil, such as Standard Oil FACTOPURE
SE40, SAE No. 5W or less, or equal. Be sure to use new oil from a closed container.

E-3 MOTOR SERVICE - When the motor is to be replaced, remove body, impeller and motor
housing as outlined in Paragraphs E-1 and E-2. Loosen lock nut (16) and motor screws. Pull
motor (1) together with lock nut (16), retaining ring (17), washer (18), bearing (19) and rotating
member (20B) of shaft seal (20) from the seal plate (22).

Carefully remove rotating member (208), bearing (19), washer (18), retaining ring (17) and lock
nut (16) from the motor shaft.

When the motor (1) or shaft (20) is being examined or replaced, replace the exclusion seal (24),
also. Pry the old exclusion seal (24) from the seal plate (22), and press the new one into place
using finger pressure only.

E-4 SHAFT SEAL SERVICE - The shaft seal assembly (20) is contained in the seal plate (22).
To expose trie seal for examination or replacement, remove body, impeller, motor housing and
motor as outlined in Paragraphs E-1, E-2 and E-3. NOTE: It is recommended that any time the
shaft seal (20) is removed, a complete new seal should be installed.

CAUTION: HANDLE SEAL PARTS WITH EXTREME
CARE. DO NOT SCRATCH OR MAR LAPPED FACES.

Pull rotating member (208) from motor shaft. When replacing stationary member (20A), press
used member from seal plate (22). Lightly oil new cup of stationary member and press station-
ary member (20A) into seal plate (22). Lightly oil inner surface of rotating member (208).

With lapped surface facing away from motor, slide rotating member (20B) onto motor shaft.

Re-assemble seal plate (22) onto motor (1). Tighten lock nut (16) and motor screws.

E-5 SHAFT SEARING - All of the pump parts as outlined in Paragraphs E-1. E-2. E-3 and
E-4 must be disassembled in order to effect examination or replacement of the shaft bearing
(19) . If the bearing (19) is to be repiaced, pull the old bearing from the motor snaft. then
press the new bearing into place on the shaft.

-5-
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PARTS LIST

ITEM NO.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

DESCRIPTION

Motor
Capacitor
Capacitor Retainer
Terminal Boot
Motor Housing
Pipe Plug
Cord Set Assembly
Square Ring
Cap Screw (4 used)
Lockwasher (4 used)
Lifting Bail
Cap Screw (2 used)
Wire Connector
Ground Screw
Key
Conduit Nut
Snap Ring
Washer
Bearing
Shaft Seal
Square Ring
Seal Plate
Screw
Exclusion Seal
Shim
Shim
Impeller
Lockwasher
Hex Nut
Square Ring
Cap Screw (4 used)
Body
Lockwasher (4 used)
Hex Nut (4 used)
Pull Washer

PART NO.

53282
34964
33459
34322
53154

3201
53165
17026
24418
22333
36754
2263

26880
38156
35589
53749
57882
53756
53746
53754
33730
53755
18923
53747
8054
8053

60875
38519
38132
33730
58547
60876
35792
18927
62641

I
I
I
I
f
I
I
I
I
fi
I
I
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B.2 FLOW METER AND REMOTE READ-OUT



-0-

Model 655

The Magnetic Flowmeter built to survive in harsh environments.



The Sparling
T*| igermag Models 625 and 655 are technicaly

advanced, bi-polar pulsed DC magnetic flow-
meters. .the results of years of Sparling design,

development, and experience in thousands of indus-
trial and municipal plants worldwide. Our customers tef

us if s the most advanced flow transmitter they've ever seen.
The Tigermag wi accurately measure the flow of conductive

liquids in a broad range of pipe sizes. You can consider the Tiger-
mag for liquids with conductivities as low as 1 rmcromho/cm.

The performance of the Tigermag is independent of liquid
density, temperature, viscosity, or pressure. Ranged

and wafer style configurations

A New Breed of Cat
offer the user optimum solutions to flow
monitoring problems. You can count on Sparling's
Tigermag for zero point stabity and drift-free performance.
Microprocessor-based electronics, coupled with inno-
vative software and advanced flow sensor design
contribute to the Tigermag's high accuracy, dependabity,
and cost-effectiveness.

• SUPERIOR TECHNOLOGY
• MAXIMUM RELIABILITY
• UNEQUALED CUSTOMER SUPPORT

B Ji nriol fi9R IS tfie fian9eless configuration of the Tigermag
•MlfflUUCl O£U .. available for pipe sizes 1/10" to 4" diameter.

•If I The unit is designed to be mounted between ANSI. DIN, BS, or JIS
III flanges and carries Factory Mutual approval for hazardous
environments The rugged aluminum housings are protected by a corrosion-
resistant coating.

lodel 655 .;,

The unique flow sensor casting
contains an aluminum oxide (ceramic)
liner which stands up to virtually all
corrosive liquids. The 625 is also
highly resistant to abrasion and scale
build-up. High input impedance
eliminates the need for expensive
electrode cleaning devices.
The construction of the 625 makes it
an ideal choice for measunng flows in
food processing facilities where pro-
duct purity is essential. The unit is
certified for use by the 3A Sanitary
Council.
You can equip the 625 to handle your
process by selecting the most suitable

electrodes from a range of high tech materials.
Application engineering assistance is available from our Toll-Free Hot Line.

Mversion of the TIGERMAG. It
consists of a flanged

flow tube and the same unique elec-
tronic transmitter supplied with the
Model 625.
The 655 is mounted between mating
ANSI. DIN, BS, or JIS flanges. You
won't need grounding nngs with the
655... built-in grounding electrodes
do away with costly external nngs
and grounding straps.
You make the material choices. The
655 offers a wide selection of elec-
trode and flow tube liner matenals to
stand up to the corrosion and abrasion that can wipe out other meters.
Virtually any conductive liquid can be monitored by the 655 - even up
to 300°F.
As with the 625. model 655 transmitter module is completely interchange-
able and field programmable with a host of value-added features at no extra
cost positive zero return, tow flow cutoff, selectable engmeenng units,
simultaneous digital and analog outputs and many other parameters
configurable with MAG-COMMAND and the 16 digit display. The 655 offers
top performance at low installed costs.

MAG-COMMAND'... Field Programmability At Its Simplest
The Tigermag transmitter is easily configured to your requirements by means of MAG-COMMAND™ Select and
change nearly every parameter from outside the explosion-proof enclosure... quickly by means of a magnetic probe
ana Hall effect sensors No covers — no fasteners... it's safe and simple, (see page 4 for details)



MAG Standard Specifications
Both Models 625 and 655

• Full Scale Range
• Accuracy

• Repeatability
• Outputs

• Mag-Command'"

• Display
• Power Requirements

• Power Consumption
• Transmitter

. From 0-3 to 0-33 ft/sec (0-10 mps).

.±1% of rate 1-33 fps (.3-10 mps).
±0.01 ft/sec below 1.0 ft/sec.

.±0.1% full scale.

. Isolated analog 4-20 mAdc into 800 ohms
and scaled pulse or frequency. Flow
direction and fault open collector.

. Selection and change of meter parameters
by magnetic probe without opening
enclosure
16 Digit alphanumenc LCD (rate and total).
100. 117. 230Vac + 10%50/60Hz.
24 Vdc optional

. Less than 11 VA

. Cast aluminum with corrosion resistant
epoxy coating. Integral or remote mounted
(NEMA-7).

'Electrical Rating. . . . . . . . . . <3> Approved for Class I Division 1
Groups B C D , Class II Groups E F G

• Pre-amp Impedance............ 10" ohms minimum.
• Ambient Temperature . . . . . . . . . . -20° to 120°F (-30° to 49°C).
• Selectable Damping . . . . . . . . . . . .0-99 sec.
• Low Flow Cut-Off . . . . . . . . . . . . . . Selectable 0-9% FS.
• Electrodes . . . . . . . . . . . . . . . . . . . . . 316 stainless steel standard.

(others available)
• Conductivity.................... Minimum 1 micromho/cm

OPTIONS
• Remote mount transmitter.
• Electrodes: (Titanium. Tantalum,

Zirconium, Hastelloy C).
• High temperature operation.
• ±1/2% rate calibration.
• 24 Vdc power supply.

Individual Specifications

Sensor Housing

Pressure

Flow Tube Liner
Standard Safety

Classification
Electrode Seals

End Connections

Max. Process Temp.

Flangetess cast aluminum with corrosion
resistant epoxy coating. <$> Approved
for Class I & II environments.
Fun vacuum to 740 psi @ 350°F

<3> Approved to 150 psi)
Aluminum oxide 99.5% (ceramic)

<3>Approved for Class I Div. 1 Groups B,
. C, D Class II Groups E, F, G
Standard seals: Ethytene Propytene and
Vrton, Kalrez optional
Rangeless. Requires installation between
ANSI, AWWA, DIN, BS, or JIS flanges.
350°F(176°C)
500°F (260°C) optional

Tigermag Model 655

Ranged 304 stainless steel flow tube. Carton steel flanges anov
welded construction with corrosion resistant epoxy coating.- •

150 pa -rfgher pressures optional _

StandanlPDlyunjthane. Options include. Teflon, had/soft rubber
Designed to Class I Dry. 1 Groups B, C, D; Class 2 E, F. G

Not Applicable

Carbon steel flanges. 150 to. or 300 bs. ANSI, AWWA, DIN, BS,
or JIS flanges
180°F (82°C) Poryuretnane, hard/soft rubber
300 (̂149°̂  Teflon

For further information request product data sheet PDS 625 or PDS 655

Tigermag: The Ultimate Alternative In Electromagnetic Flowmeters



Value Added Features
Models 625 & 655

MAG-COMMAND
Smart • Safe - Simple

ProgrammaMity

he Sparling Models Tigermag 625 and 655 are warranted to be free
from defects in matenal and workmanship at trie time of original
shipment and for a period of two years thereafter

Interchangeable Electronics
RFI-EMI Noise Rejection

Accidental Submergence
Proof

16 Digit Display
Software Menu Changes
Security Interlock

Low Flow Cutoff
H-Z Circuitry

Auto Zero - 20 times/sec
Selectable Damping

Noise Suppression
Choice of Outputs

Mag-Command™
Bidirectional, Positive Zero Return,

Empty Pipe Detection

Every meter is wet flow calibrated
and certified in Sparling's Primary
Flow Lao, traceable to the National
Institute of Standards and Technology.

SPARLING..
Municipal
Raw Sewage
Primary Sludge
Activated Sludge
Digested Sludge
Septic Sludge
Aerobic Sludge
Polymer Feed
Wastewater

Mining/Mineral
Processing
Tailings
Ore Slurries
Washer Rows
Waste Water
Acid Mine Drainage

. Simplifying Flow Measurement In The Following Industries 1
Pulp and Paper
Paper Stock
Pulp Stock
Cooling Water
Refiner Rows
Various Liquors
Wash Water
Waste Water

Food
Food Preparations
Beverages
Process Water
Dairy Products
Juices
Pulps

Power
Coding Water
Recirculatjon Water
Lime Slurries
Fly Ash Slurries
Coal Slurries
Coal/Oil Mixtures

Chemical and
Petrochemical
Acids
Caustics
Wastewater
Cooling Water
Slurries
Process Liquids
Process Water

Other Demanding
Applications
Pharmaceutical and Cosmetic
Preparations
Inks and Dyes
Cement Slurries
Low Conductivity Liquids
Paints
Potable Water
Etching Acids
Fertilizers



Flow and Dimensional Data

Nominal Meter See

(MM)

3

5

12

25

40

50

60

100

(INCHES)

Gallons Per Minute*

±1% above 1 fps Mr. Mscate Max tul scale

i 1FPS

010 0.04

3FPS
——————

0.12

025 ; 022 : 0.66

0.50

10

1.5

20

3.0

0.55

162

440

700

20.60

1.50

486

1320

21.00

61.80

40 ! 35.40 106.20

33FPS

1.3

7.3

16.5

53.5

145.0

231.0

680.0

1168.0

Dffnersonsln Inches

A

9.00

9.00

9.00

9.62

1050

11.00

1225

13.75

B

2.31

2.31

2.31

2.31

a62
4.12

525

6.75

C

4.06

4.06

4.06

4.06

4.06

406

6.06

6.06

-4.5-

'GPM calculated at actual meter ID.

Tigermag Model 655
Nominal Meter Size

(MM) (NCHES)

150

200

250

300

350

400

450

&0

8.0

10D

•20

14.0

'50

180

500 200

600 24.0

Gallons Per Minute1

±1% atow 1 fps Mr. U safe Max. U sate

1FPS

S3

167

260

3FPS

280

500

780

367 i 1100

500

667

734

1034

1500

1500

2000

2200

3100

4500

750 30-0 2100 6300

33FPS

2800 •

5000

7800

11000

15000

20000

22000

31000

45000

63000

Dimensions In inches

-; A

1100

13.00

17.75

18.87

2087

22.87

26.75

2712

3225

43.00

B

11.75

14.25

17.12

20.12

22B7

24.62

26.12

28.62

3112

3987

C

1825-

20.75

23J32

2662

29.37

3112

32J32

3512

39.62

46.37

'GPM calculated at actual meter ID

Dimensions for 150 Ib. flanges. Allow 1/8" to 1/4" for liner.
DIN BS. and JIS flanges available. Contact the factory for larger sizes.

7.87- •—4.5—

—-e- —



Sparling Flow Experts Around The World

Representative Network
Domestic Representation

Albany. NY
AIDuauerQiie. NM
Annapolis. MD
Atlanta. GA
Baltimore, MD
Baton Rouge. LA
Billings. MT
Boston. MA
Buffalo NY
Charlotte. NC
Chicago. IL
Cincinnati. OH

Cleveland. OH
Dallas. TX
Davenport. IA
Denver. CO
Detroit. Ml
Great Falls. MT
Houston. TX
Indianapolis. IN
Kansas City. MO
KnoxvDle. TN
Lafayette. IN
Little ROCK. AR

Los Angeles. CA
Lyncfiburg, VA
Memphis. TN
Milwaukee. Wl
Mmneapots. MN
Nashville, TN
New Orleans. LA
New York. NY
Oklahoma City. OK
Philadelphia. PA
Phoenix. A2

Pittsburgh. PA
Richmond. VA
Rochester. NY
Salt Lake City. UT
San Antonio. TX
San Francisco. CA
Seattle. WA
St Louis. MO
Syracuse. NY
Tampa. FL

International Agents
Auslna
Belgium
Brunei
Canada
Chile
France
Israel
Italy

Japan
Luxembourg
Malaysia
Mexico
Netherlands
Norway
Portugal
Singapore

Spain
South Korea
Sweden
Switzerland
Taiwan
Turkey
United Kingdom
West Germany

Sparling also manufactures ULTRASONIC FLOWMETERS — Open
Channel/Level and Transit-Time models — and PROPELLER FLOWMETERS
m a wide range of sizes. Call us with your application details. Capture It!

SPARLING
SPARLING INSTRUMENTS. INC.
4097 No. Temple City Blvd.. El Monte CA 91731
Call Toll Free 800/423-4539
In California call 818/444-0571
Telex 69-1308 • FAX 818-444-2314 '4(6. 389/1200

No One Knows Flow Like Sparling
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SECTION 1-GENERAL
1.1 Measuring System

The Sparling TIGERMAG™ Model FM625 flowmeter Is an
obstructionless device for monitoring the volumetric flow of
conductive liquids in full dosed pipes.

The flowmeter consists of a flangeless sensor with a non-
conductive ceramic flow tube and a measuring transmitter
combined in a single compact unit.

1.2 Operating Principle

Operation is based on Faraday's Lawof Magnetic Induction.
An electrically conductive liquid flowing through a magnetic
field induces a voltage which is perpendicular to this field
and to the direction of the flow. This voltage Is proportional
to the average flow velocity. See figure 1.1.

Current I

Current I

Measuring Principle
Figure 1.1

The mathematical formula describing Faraday's law reads:

E = B x L x V

E = Induced voltage
B = Magnetic field intensity (flux density)
L = Distance between the electrodes (pipe diameter)
V = Average flow velocity of liquid

1.3 Application to Magnetic Flow Measurement

I n a magnetic flowmeter the liquid acts as a moving conduc-
tor as it flows through the pipe. The induced voltage in the
liquid is measured by two sensing electrodes mounted
opposite each other in the meter sensing head.

The length ofthe conductor is equal to thedistance between
sensing electrodes and also the internal diameter of the
pipe. The flux density is proportional to the coil current, I
times a constant, k. The above formula can be restated as
follows:

I x k x D x V

flow
V =

cross sectional area

Q x I x 4 x K

Q

A

E =

Note that if I is held constant, E is proportional to Q or the
Induced voltage is directly proportional to the average flow
rate.
1.4 Interference

1.4.1 Electrochemical I nterference

The signal voltage is measured by two electrodes. Galvanic
elements form on the surface areas between the ion-con-
ducting liquid and the metal electrodes. The polarization
voltages which result are dependent on temperature, pres-
sure, and the chemical composition of the electrodes and
liquid. They are direct voltages which cannot be predicted
and which can be different at each electrode. The signal
voltage must be separated from the Interference direct
voltage.

1.4.2 Induction Interference (Quadrature)

Electrode cables connect the electrodes with the meter
electronics. Because these cables must run within the
magnetic field, a voltage is induced which is proportional to
the rate of change ofthe magnetic field strength. The meter
design minimizes the length of conductor within the mag-
netic field in order to keep the value of this interference as
low as possible.

1.4.3 Pulp Noise

Liquids which contain pulp such as paper stocks or food
mixtures can create high levels of electrode interference
voltages as the pulp contacts the electrode. The FM-625
utilizes a suppression technique by which these interfer-
ence voltages are rejected if they create an electrode signal
which varies excessively from the immediately preceding
signal.

This feature compares each sampled flow signal to the
previous signal. Signals which vary from the preceding
signal by more than 0-30% (selectable) are rejected. This
feature provides a stable output during the cycles when
spurious signals are interfering, yet permits rapid response
to true flowrate changes.

IDS-625 Page 2
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Noise Rejection
Figure 1.2

In Figure 1.2, signals at 2, 3 and 4 are outside the toler-
ance band. A stable output of the signal at 1 is produced unty
two successive signals are within the change tolerance, as
occurs at 5.

In figure 1.3, signal 3 is within tolerance when compared
to signal 2. The new output is displayed at 3, a delay of only
two coil cycles. This rapid response permits the meter to be
used on rapidly changing flows even when the noise rejec-
tion feature is used.

This feature permits the use of the TIGERMAG™ automatic
zeroing pulsed DC magmeter in applications which had
previously required AC meters. See Noise Suppression In
1.5 System Operation

Fast Changing Rows
Figure 1.3

the Programming Appendix, 1.9.4.

1.4.4 Other Interference Voltages

Pipes and the liquids within them are often used as a con-
ductor for electrical grounding. This creates a voltage
potential between electrodes which can be high relative to
the signal voltage. Proper grounding of the flowmeter to
the liquid is necessary to achieve correct meter operation.
All necessary grounding of the FM625 Is accom-
plished by built-in grounding electrodes. Grounding
rings may be required If the flowing medium has a
voltage potential.
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2. Electrode Cable PCB
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4. Summing Point
5. Autozero Circuit
6. Variable Gain Stage
7. Sample and Hold
8. Analog to Digital Converter 16. Microprocessor

9. Erasable PROM (program)
10. Nonvolatile RAM (constants)
11. Coil Current Multiplexer
12. Built-in Simulator
13. Adjustable Empty Pipe Detection (option)

Block Diagram
Figure 1.4

17. Sol id State Timer
16. LCD Display with Hall Effect Switches
19. Opiocouplers
20. Selecting Jumper (I/O PCB)
21. Frequency to Current Converter
22. Power Supply Section
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1.6 Automatic Gain Control

The FM625 incorporates 8 levels of automatic gain control.
Electrode signals are automatically amplified to maintain
proper signal levels at all flows. This makes accurate flow
measurement with the display and with the pulse or fre-
quency outputs completely independent of the settings of
full scale. Rangeabilrty of these outputs is in excess of 100:1
(from 0.3 feet per second to 33 feet per second). Rangea-
bility at stated accuracies is33: 1 when the minimum velocity
of 1 foot per second is considered.

1.7 Construction

1.7.1 Sensor

The FM625 TIGERMAG™ cast aluminum sensor housing
is shrink fitted to the aluminum oxide linerto form a structur-
ally sound waterproof assembly. This housing is Factory
Mutual and CSA approved .

Electrodes in meters over 1 /2"are sealed by a double 0-ring
seal. The primary O-ring seal is ethylene propylene. This
seal is backed by a secondary seal of viton. The combina-
tion of seals makes the meter suitable for nearly all conduc-
tive liquids.

All internal cavities in the sensor housing arefilled with a high
temperature silicone potting compound to prevent the
possibility of moisture damage and to avoid the possibility
of collection of explosive gases.

When properly connected with liquid tight conduit, the
meter will withstand accidental submergence.

1.7.2 Transmitter

The transmitter is housed in a CSA and Factory Mutual Ap-
proved, NEMA-7 instrument enclosure. The electrical con-
nections are made in a separate section of the housing
which is isolated from the electronics.

1.8 Specifications

Power Requirements: - See Nameplate

1 00 V ac ±1 0% 50/60 Hz ±10%,
117 Vac ±10% 50/60 Hz ±10%,
230 V ac ± 1 0% 50/60 Hz ±1 0%,

24 Vdc± 10%

Fuse
1 .0 amp
LOamp
0.5 amp
2.0 amp

Fuse:
Fast-Bio, PCPI, Littelfuse Microfuse
Spare fuse provided on connector PCB.

Wire Size:
Power: 16AWG
Signal: 18AWG

14AWG Max
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Ground Cable: Third wire ground of power cable.
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Standard Accuracy: Frequency Output
± 1 % of rate with flow velocity above 1 fps (0.3 mps)
± 0.1% of full scaie flow below 1 fps.

Reference Conditions:
25° C. 6 fps full scale
Temperature effect, 0.025% Full Scale/0 C
Voltage effect, 0.3% Rate/10% Fluctuation
Accuracy statement based on digital outputs

Repeatability: within ± 0.1 % FS

Power Consumption: Less than 11 VA

Output Signals: Simultaneous Isolated Analog and Digital
Analog: 0 or 4-20 mA dc into 800 ohms max.
Digital: Scaled pulse or Frequency (selectable)
a. Scaled Pulse. 24 V dc square wave, 25 ms pulse
width, 0-10 Hz max. into 150 ohm Impedance min.
b. Scaled Frequency. 15 V dc square wave, 50/50 duty
cycle, 0 -1000 Hz max.

Note: Either (a) or (b) with transistor open collector to
common, jumper selectable.

Fault: Open collector. Active on self test failure and during
programming.

Row Direction: Open collector. Active in reverse flow.

Input Signal: Positive zero return (PZR). Connect to remote
contact to d rive output to zero (0-4 mA) when an empty pipe
condition can occur.

Minimum Conductivity: 1 micromho/cm

Full Scale Velocity Ranges: 0-3 to 0-33 fps (0-1 toO-lOmps)

Ambient Temperature Limits: -20° to 140° F (-30° to 60° C)
(Display may darken above 110° F)

Liquid Temperature Limits: -40° to 350° F (-40° to 176° C)

Temperatures above 158° F (70° C) require mounting the
electronics separately (max. distance 15 feet at liquid
conductivity of 1 micromho and min. velocity of 1 fps).

Storage Temperature Limits^ -20° to 140° F (-30° to 60° C)



CONSTRUCTION
Metering Tube
Lining
Electrodes
Housing

Protection rating
Electrical rating

Cast Aluminum
Aluminum Oxide 99.5%
316SS. Others as req'd.
Cast Aluminum
Hi-buBd Epoxy Coated
NEMA-4, NEMA-7
General Purpose
Designed for Class I & II,
Division 1 & 2. Groups B, C and D

This equipment for use in Class 1,
Division 2, Groups or non-
hazardous locations only

1.9 Interchangeability

The FM625 Transmitter is designed to be used with any
FM625 Sensor. Electronics are completely interchange-
able. Each electronics module is software configured to the
sensor.

METER SIZE On)
NOM

1/10
1/4
1/2
1
1-1/2
2
3
4

ACT
0.125
0.302
0.452
0.812
1.34
1.69
2.90
3.80

DIMENSIONS IN INCHES/MM
in A mm

9.00
9.00
9.00
9.62

10.50
11.00
12.25
13.75

228
228
228
244
267
279
311
349

in B mm
2.31
2.31
2.31
2.31
3.62
4.12
5.70
6.62

59
59
59
59
92

105
145
168

in C mm
4.06
4.06
4.06
4.06
4.06
4.06
6.06
6.06

103
103
103
103
103
103
154
154

Dimensions
Figure 1.5

2.0 Application Considerations

The TIGERMAG™ can be used to accurately measure the
volumetric flow rate of liquids having a conductivity of at
least 1 mlcromho/cm.

The presence of entrained air or gases in the process liquid
will not prevent meter operation, but will produce a positive
(+) error equal to the % by volume gas entrainment.

Full scale flow rates should be selected above 3 feet per
second (1 meter per second) for best accuracy. Verify
proper velocities from the nomogram in figure 1.6.

1000 ,

soo

200

100 •

• 0

20

10 -

*
jg
c.
» 2.

1.0 •

.SO

.20

.10-

.05 •

.02 .

.01 .

——— 4

——— 3.

2.

1.

' •

.5

—— .2

.1

a.

•f.
f;
c

If
z

o-

o- •

0'

-

o

0'

5' •

0'

0

J

/

X

'

/

-,

/

s
A

«.

/

^

/

.

/*

I

J

^

*

^~ '
/

/

, '

/ '
'

/

/

!,

R/se
u

g
is

1 ——
3 >"
»- J*

\^-7/

y ' f
, *

j/
, '

7^
, ' j
/

/

f
• '

uo

c

1.

"E
f.

Z

f

f

',

!/

/

/

ly

,

1

0

/

/

/

v

0

u

i :•-h
M
% '
j{ ^

• •fifiS

f?M

, ̂
^ •

^i
K ••
s
5: \

/*'*

j!
^ £
1 ;i
||

i* :

• «»•
• sss

"11ai
u

1» 1

5-15FR

• • : y^j
: ji Wx
<:::p?

: i • :•>;<";
• ' i -i-S*

tXt'Mti
CX>9«W
^SS?^
:J5jvlS>
JlJ:::S:|

l\m

III
:!̂

! H
5 : ^

liP
i ̂ ^

::#3
:: /S:
i !S5:S

ill!

lil
»»<R««

fSS«5i!
: ;i:*:::::::::

ueuî^Ite
ifif:pS

1C 1

s

r

/

/

Tf

s

j*

?•

--

5

31

~7
/*

/

fs

/

31

)

3

=
2

3i.

.1

.2

.1

)

t

\
0

0

H
0

c

0

0

I

0

K
f

.C

1

<

MIN
1PE
XA

IAL

D 1000

100

10

1.0

0.1

.01

ft/sec

Flowmeter Sizing Guide
Figure 1.6

IDS-625 PageS



SECTION II - PRE-INSTALLATION

2.1 Receiving and Inspection

When the equipment is received, the outside of the package
should be inspected for damage. If anydamage or shortage
is found, notation to that effect should be made on the
carrier's delivery receipt.

Visually inspect the sensor and transmitter for damage from
rough handling or faulty packaging. If concealed damage
is discovered, notify the delivering carrier at once and
request an inspection. Confirm telephone conversations in
writing. If inspection is not made, prepare an affidavit stating
that you notified the transportation company and that they
failed to inspect. Save containers and packaging material.

It is essential that the carrier be notified within 15 days from
the date of delivery in order to be in a position to present your
claim. Make your claim promptly.

Unpacking and handling of FM625 Magnetic Flowmeters
should be consistent with the procedures used to handle
field instruments.

2.2 Storage

This equipment should be stored in a clean, dry environ-
ment. Do not store outside in an unprotected area. Observe
the storage temperature requirements. Unpowered storage
should not exceed 2 years.

2.3 Return of Equipment

Obtain an RGA (Returned Goods Authorization) number
from the factory prior to returning any materials. The RGA
number should be marked on the outside of the package.
Failure to obtain authorization will unnecessarily delay any
work to be performed at the factory.

MIN. 3 PIPE DIAMETERS

Full Pipe Required
Figure 3.1

Provide at least three pipe diameters of straight piping
approach between an upstream elbow and the midpoint of
the meter. In small meters this can be achieved within the
meter itself. More straight approach should be provided
after valves or multiple el bows. Provide at least 10 diameters
after expanders or laterals which are smaller diameter than
the line size.

3.2 Rotating the Transmitter Display

The transmitter can be rotated 90 degrees in ettherdirection.
See figure 3.2. Loosen the lock nut securing the transmitter
to the standoff. Rotate the transmitter by hand in the desired
direction. Tighten the lock nut to prevent further rotation and
to prevent moisture entering the enclosure.

Additional rotation can be achieved by removing the meter
from the line and reversing the flow through the meter.
Excessive rotation of the transmitter can damage internal
wiring. Do not rotate the transmitter more than 90° in either
direction.

SECTION III - INSTALLATION

3.1 Site Selection

Select a pipe location which will always be full of liquid. The
equipment should be located where the sensor will be
accessible for adjustment. Provide a minimum of 18"
clearance to the electronics enclosure.

The meter may be located in any position from vertical to
horizontal. Flow may be in either direction through the
meter. Vertical installation minimizes the possibility of slurry
separation. Vertical installation with the liquid flowing
upwards assures full pipe conditions.

Horizontal installation requires that the sensing electrodes
be positioned in the horizontal plane and grounding elec-
trodes be positioned at the bottom of the meter.
IDS-625 Page6

TRANSMITTER IN NORMAL-
VIEWING POSITION

90° ROTATED POSITION

Rotating the Display
Figure 3.2

LOCK NUT & SEAL-



3.3 Pipe Connections

The flangeless sensor is installed between two process pipe
flanges. The sensor contains a non-conductive aluminum
oxide liner (ceramic). The integrity of this liner must be
maintained for the flowmeter to function. CARESHOULDBE
TAKEN DURING INSTALLATION TO INSURE THAT THIS
UNER IS NOT DAMAGED. Depending upon meter size, four
(4) or eight (8) steel bolts are furnished with the FM625.*
These bolts are for installing the meter between existing
flanges. Also included are two (2) gaskets of PTFE. See
Table 3.1

Install the two bolts at the bottom of the meter. Place the
meter temporarily between the flanges to confirm correct
positioning. The meter should rest directly on the bolts.
Remove the meter. Put a small quantity of silicone grease
or other tacky material on gasket to hold It temporarily to
the end of the meter. Reinstall the meter taking care to
keep the gasket centered. Install all bolts and tighten
finger tight. Complete installation with torque wrench. It
is important that the bolts be tightened alternately so that
excessive force is not applied to a concentrated point.
See Figure 3.3. Do not exceed the torque limits in Table
3.1

Table 3.1 Flange and Bolt Specifications - ANSI and AWWA (Bolts furnished for U.S. shipments only)
Flange
Size
1/2
1/2
1/2
1
1
1
1-1/2
1-1/2
1-1/2
2
2
2
3
3
4
4

Pressure
Rating

150
300
600
150
300
600
150
300
600
150
300
600
150
300
150
300

O.D.
Inch
3-1/2
3-3/4
3-3/4
4-1/4
4-7/8
4-7/8
5
6-1/8
6-1/8
6
6-1/2
6-1/2
f-V*
8-1/4
9
10

Bott
Circle
2-3/8
2-5/8
2-5/8
3-1/8
3-1/2
3-1/2
3-7/8
4-1/2
4-1/2
4-3/4
5
5
e
6-5/8
7-1/2
7-7/8

Hole
Dia
4 ©5/8
4® 5/8
4® 5/8
4@5/8
4® 3/4
4 ©3/4
4 ©5/8
4 ©7/8
4 ©7/8
4® 3/4
8 ©3/4
8 ©3/4
4 ® 3/4
8 ©7/8
8@3/4
8 ©7/8

Bolt Size

7/16-14x6-3/4
1/2-1 3 x 6-3/4
1/2-13x6-3/4

7/16-14x6-3/4
5/8-11x7-1/2
5/8-11x7-1/2
1/2-13x3-3/4
3/4-10x7-1/2
3/4-10x7-1/2
5/8-1 1 x 7-1/2
5/8-11x7-1/2
5/8-11x7-1/2
5/8-11 X 8-1/2

3/4-10x10-1/2
5/8-1 1 x 9-1/2

3/4-10x10-1/2

Torque
Limits (ft-lbs)

17
17
17
17
17
17
17
17
17
17
17
17
24
24
30
30

Table 3.2 DIN Flange and Bolt Specifications
Flange
Size
15
15
25
25
40
40
50
50
80
80
100
100

Pressure
Rating

10
25
10
25
10
25
10
25
10
25
10
25

O.D.
mm
95
95

115
115
150
150
165
165
200
200
220
235

Bolt
Orel*

65
65
85
as

110
110
125
125
160
160
180
190

Hole
Dia
4@14
4@14
4@14
4@14
4@18
4@18
4©18
4@18
8@18
8@18
8@18
8@22

Bolt Size

M10X170
M12x170
M12x 170
M12X170
M16x 190
M16X190
Ml6x 190
M16X190
M16X240
M16x240
M12X240
M20x260

Torque
Limits fko-m)

2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
3.3
3.3
4.0
4.0

STANDOFF __

BLACK OXIDE COATED BOLTS -,

4 BOLT PATTERN
SEE TABLE 3.1

8 BOLT PATTERN
SEE TABLE 3.1

ANSI, AWWA, DIN. BS FLANGES
ON CUSTOMER PIPING -,

SILICON GREASE OR
OTHER VISCOUS RXATIVE
FOR TEMPORARY GASKET POSITIONING

BOLT TORQUE SEQUENCE

FM625 FLOW SENSOR

Bolts furnished for U.S. Shipments only.

CERAMIC UNER——' 5 EC T A - A

Installation
Figure 3.3
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3.4 Grounding

The TIGERMAG™ has built -In grounding electrodes. The
grounding electrodes are In continuous contact with the
process liquid providing a direct means for grounding
electrical noise in the liquid and eliminating the need for
grounding rings or straps. The grounding electrodes are
connected to the meter housing and to the ac power
electrical ground. The transmitter electronics operate on dc
power and are isolated and floating electrically. The signal
outputs therefore are isolated from process liquid and ac
ground electrical noise.

The electrical noise potential in the process liquid Is at a
similar level to the electrical ground plane to which the ac
supply ground is connected. This grounding method stabi-
lizes the electrical field within the sensor measuring section
permitting accurate flow detection. Contact our technical
support group if process liquid is maintained at a potential
to ground.

3.5 Electrical Connections

Unscrew the small blind cover of the electronics enclosure
to gain access to the I / 0 PCS. Separate conduit entrances
are provided for power and signal wiring. Conduit entrances
are 3/4" NPT. Conduit connections should follow good
practice and should be routed from below the meter. If
conduit cannot be routed from below, provide moisture
traps to prevent moisture from entering the meter enclosure.
See figure 3.4.

3/4' CONDUIT

SIGNAL WIRING

GOOD
[R INPUT 3/4 NPT

GOOD

ACCEPTABLE MOISTURE DRAIN REQUIRED

NO! WILL CAUSE MOISTURE DAMAGE

Conduit Connections
Figure 3.4

A connection diagram Is located in the cover of the connec-
tion section and in figure 3.5. Determine which of the outputs
(4-20 mA, fault, flow direction, pulse or frequency) are to be
used. Connect the required outputs as shown in figure 3.5.
Install 1N4004 diodes when driving inductive loads.

30V 30V
MAX T——-LJ-——| MAX
100mA LTrV(7~^ 100m*

Mfl*
Mdf I * ' «*

I I '

00000000000000
14 1) 11 11 H I I ) ( $ » III

ACCESS TO TRANSMITTERELECTRONICS SECTION
I/O PCS

PIN HEADER
ON PCS

Electrical Connections I/O PCS
, Figure 3.5

Connect power to the power input. If required, connect the
Positive Zero Return (PZR) input. Note that meter output is
forced to zero when terminals 4 and 5 are jumpered.

Checkthe position of the jumper onthe I/O board. Place the
jumper as shown below. See figure 3.6.

TOTALIZER WITH 24 voc
o
UJct O

J

oo

o
0

0
o
TOTA

0
o

FREO

•

^^

O
o

JZEH

•

W

WITH

O
0

(0 — "

\_/

/VITH OPEN C

(7) ___ .\V '
|7

(ih-J
15 VDC

Q——

_ — . TOTALIZER MAY BE
ELECTROMECHANICAL

1 — jr—t OR ELECTRONIC LIKE
1 TOT 1 SPARLING 787. 787

JUMPER MUST BE IN
- —— ' -W POSITION.

OLLECTOR

' __ TO 50 VDC OR
17 1
2LJ SPARLING 787

TOTALIZER
JUMPER MUS "̂
BE IN -D-
POSITION

FREO. WITH OPEN COLLECTOR

o o
o o

CUSTOMERS OPEN
COLLECTOR INPUT

©-
I/O Board Jumper Position

Figure 3.6
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The external load on the outputs must be within the limits
specified. Calculate the external load by summing the input
resistance, including all interconnecting cable. Signal cable
of 18-22 gauge is normally adequate.

External load limits:
Analog output: 800 ohms max impedance
Pulse output: 150 ohms min impedance

Both outputs are floating and use the same isolated ground.
If both outputs are used simultaneously, only one of the
common legs can be grounded. If both are grounded, a
ground loop will occur causing erroneous signals.

3/8' DIAMETER

TYPICAL ——

— ' 4.50 —— '

1

- ? -« -+-

-&- -©-T i

1 1 H

-L , H|
f U-Bolts — ' I

L— 2.87 -H WAU MOUNTING BOLTS
BY OTHERS -

CAUTION
ONLY ONE LOAD MAY HAVE A LEG STRAPPED TO
GROUND UNLESS THE LOADS ARE ISOLATED FROM
EACH OTHER.

3.6 Remote Mounted Transmitter

Remote mounting of the electronics is required when proc-
ess temperatures exceed 158° F ( 70° C) or when pipe
vibration is excessive. Remote mounting should be used
when high process temperatures exist at high ambient
temperatures.

A bracket for wall or pipe mounting Is furnished as part of
the optional remote mounting kit. Interconnecting cable is
supplied between the sensor and transmitter enclosure.
The cable is pre-wired to the transmitter. Also supplied is a
sensor mounted NEMA-7 rated junction box in which coil
and electrode connections are made.

The standard interconnecting cable length is 15 feet.
Shorter or longer cables should be ordered from the
factory. Do not attempt to shorten the cables In the Held.

3/4" NPT FOR STANDOFF

Remote Transmitter Mounting Bracket
Figure 3.8

REMOTE TRANSMITTER OUTPUT 3/4 NPT-:

TEE MOUNTING STANDOFF

CAUTION
DO NOT MAKE CONNECTIONS WHILE POWER
IS APPLIED. DISCONNECT POWER BEFORE
PROCEEDING.

Connect terminals 1 through 7 with the special cable pro-
vided. See figure 3.7. Installation in metal conduit is recom-
mended for RFI protection as well as physical protection
See figure 3.9.

MINIMIZE LENGTH OF
UNPROTECTED WIRE

UNIVERSAL MOUNTING BRACKE
3/4- CONDUIT
BY OTHERS

SENSOR JUNCTION BOX

COIL AND ELECTRODE CONNECTIONS

— FMG25 FLOW SENSOR

PTFE GASKETS

Sensor Wiring - Remote Transmitter
Figure 3.7

Remote Mounted Transmitter
Figure 3.9
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SECTION IV-START-UP

Prior to applying power, the following checks
should be made:
a) Check the flowmeter nameplate to insure that the
power supply voltage is correct.
b) Verify that all electrical connections are correct. See
figures 3.5 and 3.7.
c) Check the polarity of external loads connected to
the outputs.

SECTION V - CALIBRATION

All flowmeters are calibrated before leaving the factory.
No field recalibration is required.

The 4 and 20 mA current level may be checked if desired by
following the procedure in Appendix I DIAGNOSTICS. The
meter can be used as a current calibrator to check con-
nected equipment. See Appendix para. 2.2.2.

SECTION VI - MAINTENANCE

No routine maintenance is required.

SECTION VII -TROUBLESHOOTING
7.1 General

Each flowmeter is rigorously tested during production.
The final test stage is a wet flow calibration in a Sparling
precision primary flow laboratory traceable to the Na-
tional Institute of Standards and Technology (NIST).

Before troubleshooting, carefully verify the operating
conditions of the meter

1. Verify the interconnecting wiring by using a local mil-
liammeter connected to the current output with no
other load connected.

2. Verify that the sensor is completely filled with liquid.
An empty or partially full sensor will continue to send
a flow signal even with no flow.

3. Verify that the flow test comparison is valid to be sure
that the meter is in error.

4. If in doubt, verify the conductivity of the liquid to see
that it exceeds 1 michromho/cm.

7.2 Troubleshooting Chart

The following trouble shooting chart should assist in correct-
ing meter malfunction. For additional assistance, contact
Technical Support 800/423-4539 (818/444-0571 in Califor-
nia).

WARNING

(a) "WARNING - EXPLOSION HAZARD- SUBSTI-
TUTION OF COMPONENTS MAY IMPAIR
SUITABILITY FOR CLASS 1, DIVISION 2";

"AVERTISSEMENT - RISQUE D'EXPLOSION -
LA SUBSTITUTION DE COMPOSANTS PEUT
RENDRE CE MATERIEL INACCEPTABLE
POUR LES EMPLACEMENTS DE CLASSE 1,
DIVISION 2".

(b) THIS EQUIPMENT IS SUITABLE FOR USE IN
CLASS 1, DIVISION 2, GROUPS (AS APPLI-
CABLE) OR NON-HAZARDOUS LOCATIONS
ONLY.

IDS-625 Page 10



SYMPTOM

1 . Meter display reads "CHECKSUM ERROR" on power-
up.

2. Display is blank.

3. Display is turning black around edges.

4. Display is difficult to read.

5. Displayed flow rate changes rapidly flitters).

6. Recorder trace is too wide (paints).

7. Display is correct but current output does not correctly
track the flow.

8. Display is correct but totalizer doesn't correctly track
the flow.

9. Display and outputs are at zero.

10. Display and outputs are not zero at zero flow.

1 1 . Display and outputs are erratic or wander.

12. Internal totalizer not advancing.

POSSIBLE CAUSE AND CURE

1 . The meter has failed the power on self-test. Answer
"YES" and the meter will load default values and start
operating. Both factory and user setting will require
reprogramming. See Appendix II A-9.

2. Check the power and the fuse.
Turn the power off and on.
Call the factory for assistance.

3. Temperature is too high inside the enclosure. Relocate
the meter or shield against the heat source. Continuing
to power the meter in this condition will permanently
damage the display.

4. Improve the lighting conditions if ambient light is dim.
Remove large cover and adjustthe potdirectly below the
flisplayfor best contrast while viewing from the intended
viewing angle.

5. Unsteady flow. Increase display damping. See Appen-
dix 1. 1.9.1.

6. Increase current damping. See Appendix 1, 1.9.2.
7. Incorrect selection of full scale "Q" which defines the

flow rate for 20 mA.
Verify current scale selection (0 - 20 mA or 4 - 20 mA).
Perform "CURRENT CHECK" in diagnostics.

8. incorrect selection of registration "R".
Verify output selection (either "TOT" or "FREQ") and
matching jumper placement on I/O board.

9. Dry Sensor
Full pipe no flow condition.
PZR contact closed.

10. Leaky valves
Some liquid movement. Set Low flow cutoff to keep
totalizer from advancing.

1 1 . Pipe partially full.
Large air bubbles are present in the process liquid.
Increase the head in the line by restricting down-
stream flow.
Pipe freshly drained. If part of process cycle utilize
PZR to inhibit outputs.

12. Meter operating In reverse flow. (Negative sign will
show on display.) Change flow direction. (See
Appendix I, 1.8.2.

"R" selected too high for the actual flow.

If the above steps fail to correct the problem, try different
flow rates and disconnecting loads temporarily and see if
the problem persists. Perform simulator check and call
the factory.

Please have the following information available when you
call:

Meter serial number.

Description of the problem. (Display, current output,
totalizer/frequency, all of the above.)

When does the symptom occur or repeat?

What are the flow rates, the orientation of the meter in the
pipeline, environmental conditions and the output loads
on the meter?

How did you verify the discrepancy?

Contact Technical Support 800/423-4539 (in California
818/444-0571) for additional assistance.
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7.3 Electronics Self Test 7.4 Electronics Module Replacement

Using the MAG-COMMAND™ (magnetized screwdriver).
enter programming mode by holding the MAG-COMMAND
to the "NO" switch for several seconds. See Appendix for
detailed instructions. Answer NO to all prompts until the DI-
AGNOSTICS menuappears. Answer YESto the DIAGNOS-
TICS menu. Follow the menu instructions.

At this point, it will be necessary to remove the coverto gain
access to the electrode cable PCB.

Remove the electrode cable PCB and rotate it 90 degrees
as shown in figure 7.2. Continue to follow the instructions
in the menu. The meter will self test exercising the coil timing
circuits and internal electronics. If it obtains the same
values as were factory stored, it will answer "PASSED".

This confirms that the electronics are functioning cor-
__ COIL PLUG

ACCESS TO ELECTRODE
CABLE PCB

ELECTRODE CABLE PCB

Access to Electronics
Figure 7.1

DO NOT PULL ON DISPLAY

GRASP FIRMLY
ON EACH SIDE
AS INDICATED

GENTLY ROCK THE MODULE
BACK AND FORTH HALL-EFFECT SENSORS*

Removing the electronics module
Figure 7.3

ROTATE THE CABLE _ „ onion.
;>ARD90°TO CABLE BOARD——
JGAGE CONNECTOR

~.~)R OPERATING MODE
OPERATE POSITION

ANALOG PCB
SIMULATE POSITION

- - o
- - o

D

o _ oJ

j oooi----,

DISPLAY •

Electrode Cable - Simulate Position
Figure 7.2

Meter electronics are contained in a plug in module. This
module contains no user serviceable pans.

WARNING: DO NOT REMOVE ELECTRONICS MODULE
WHILE POWER IS APPLIED. DISCONNECT POWER BE-
FORE PROCEEDING

Toremove the electronics module, first unplug theelectrode
cable PCB and the coil cable. See figure 7.1.

Grasp the module at each side and pull firmly while rocking
the boards gently from side to side. Do not pull tf?e module
out by the display.

When re-installing the electronics module.observethe con-
nector in the bottom of the electronics enclosure. Line up
the electronics module with the connector. Plug in the re-
placement module. Plug in coil and electrode PCB's. Be
certain the plug wires are routed properly and will allow
you to engage housing cover.

Apply power and observe display. Now, reprogram any
values which were modified from factory preset levels.
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7.5 Sensor Testing

The sensor consists of a measuring section with electrodes
and coils In an aluminum enclosure. Defective sensors
should be returned to the factory for repair. OBTAIN A
RETURNED GOODS AUTHORIZATION PRIOR TO RE-
TURNING MATERIALS TO PREVENT DELAYS.

7.6 Coil Continuity Testing
CAUTION

DO NOT MAKE OR BREAK COIL CONNECTION
WHILE POWER IS APPLIED. DISCONNECT
POWER BEFORE PROCEEDING WITH 7.4a AND 7.4b.

Unplug coil cable PCB. Using a short test lead, connect
ohmmeter between cofl wires and measure resistance. See
Figure 7.4b.

L

r
You may have to adjust
this pot to set correct i ,i
coil current. / I [4-

COIL PLUG FROM SENSOR HOUSING

tor vim or xxtn *urrur K*
HEADER ON POWER SUPPLY PC8

Coll Testing
Figure 7.4

Coll
Resistance Power

Dia. Ohms Input
Inches (±5%) (VA)

0.1
0.25
0.5
1.0
1.5
2
3
4

270
270
270
270
270
270
270
270

11
11
11
11
11
11
11
11

If the coil resistance is too high or low (including open and
short circuits) the sensor must be returned to the factory for
Inspection and/or repair.

7.7 Coil Insulation Test

Required test equipment: Insulation tester 10'° ohm

Disconnect coll wires, figure 7.4c.

Connect insulation tester between coil wire and housing
ground. Test the Insulation at 500 V dc. A reading below
10000 meg ohms indicates moisture In the sensor. The
sensor must be returned to the factory for Inspection and/
or repair.

7.8 Electrode Circuit Continuity Test

Remove sensor from the pipeline. Drain sensor and dry
Interior thoroughly.

Unplug coll and electrode cable pcbs.

Connect ohmmeter to E1 (center conductor of one elec-
trode cable) and to the electrodes which are accessible
through the open sensor. Use the sensing electrodes which
are located opposite each other in the center of the sensor.
Do not use the grounding electrodes which are located at
the ends of the pipe (0.1* thru 2") or midway between the
sensing electrodes (3* & 4").

Measure 0 ohms for one electrode and oo ohms for the
other.

Connect ohmmeter to E2 and repeat the above procedure.

•-E1

["ooo'ol E2
j !
' 00001

Electrode Cable PCB
Figure 7.5 ,DS^25 Page 13



7.9 Electrode Circuit Insulation Test

Unplug coll and electrode cable PCB's.

Connect insulation tester three ways (see figure 7.5.):

1. Between E1 and housing ground.

2. Between E2 and housing ground.

3. Between E1 and E2.

A reading below 1400 meg ohms at 500 V dc indicates
moisture in the sensor. Return the sensor to the factory for
inspection and repair.

SECTION VIII REPLACEMENT PARTS LIST

1. Electronics Module, complete

2. I/OPCB

3. Fuse, Fast-Bio, PCPI Uttelfuse
230 Vac 0.5 amp
117 Vac 1.0 amp
24 Vdc 2.0 amp

4. Transmitter, remote mount
assembly includes:
a) Mounting bracket
b) Tee mounting standoff
c) Sensor junction box
d) 15ft. cable assembly
e) Cable grip

5. Replacement remote mount cable, ft

6. Remote mount PCB

Part Number
549993

549347

116287
116295
117102

550203

143967

550071
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APPENDIX I - PROGRAMMING (Firmware Ver. 5.2)

1.1 General

TRANSMITTER

DISPLAY

MAG-COMMAN

Tlgermag Display
Figure A 1.1

The 16 character alpha-numeric display is located directly
above two magnetically operated Hall effect switches. The
left switch is labeled "YES" and the right switch is labeled
"NO". THESE SWITCHES ARE THE ONLY CONTROLS
YOU WILL USE TO SELECT AND CHANGE PARAME-
TERS ON THE TIGERMAG.

The TIGERMAG is configured to the user's installation
(programmed) using the MAG-COMMAND magnetic probe
furnished with each meter. It can also be programmed with
any high strength magnet. (See figure A 1.1). Either switch
is activated by momentarily holding the MAG-COMMAND
probe close to the switch.

IT IS NOT NECESSARY TO OPEN THE ELECTRONICS
COMPARTMENT IN ORDER TO CHANGE PROGRAM
SETTINGS.

Refer to figure A1.2 to determine how to get to each section
of the program.

1.2 Entering alphanumeric data

Alphanumeric data is required for the password and to enter
or change constants. When data is required, the cursor will
be positioned under the first character. A "NO" answer will
cause the next valid character to be displayed in turn. A
"YES" answer accepts the displayed character or digit and
moves the cursor to the next position. After answering
"YES" to the last character, you will be prompted with the
entire data just entered. Answer "NO" if you wish to
change. Answer "YES" when it is correct.

TOGGLE NODES
SHOW RATE
SHOU -

SHOU TOT RATE
RATE
TOT
T RA

77 SECS)

SHOU HETER DATA?

PASSWORD = 9866

JL

FACTORY SETUP?*

DESCALE RATE?

RESCALE TOTAL?

SET OUTPUTS?

- / Y
SET DAflPING?

ARE YOU SURE?

SET PASSHORDi....

EXIT?

CHANGE PASSWORD?

DIAGNOSTICS?

»ACT1UE ONLY IF 'CHECKSUB ERROR* I1ESSAGE IS DISPLAYED

Figure A 1.2
Main Program
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In this manual the meter display will be shown in a box
like this:

82.3 GPM

1.3 Select Display Mode

Answer "YES" when the meter is In operation to toggle the
display modes. A "YES" wfll change the display from
showing flow rate (the default) to showing both rate and
total alternately or showing the totalizer counter only.

The meter password is entered by responding to each digit
of the password with a "YES" or "NO". A "YES" moves the
cursor under the next digit to the right.. A " NO" scrolls to the
next higher value for the underlined digit and then back to 0
again. The same 12 second time limit applies to each digit
selection te., a lack of response advances the cursor to the
next position. Upon entry of a valid password, the meter
enters program mode and activates the fault output to
signal remotely that programming is taking place.

SHOW TOT

SHOW RATE

SHOW TOT RATE

1.4 Show Meter Data

Hold the MAG-COMMAND next to the "NO" switch for
approximately 3 seconds. The meter will respond:

SHOW METER DATA?

a) Answer "YES" and the meter will display the model
number, firmware version, serial number.tag number, Kfac-
tor (pulses/gallon) liner and electrode material. As each
data line is displayed a "YES" answer will display the next
item. A "NO" answer at any item (or lack of response for 12
seconds) will return the meter to the operating display.

b) A failure to answer this prompt within a few seconds will
automatically bring the PASSWORD menu. See Sec. 1.5.

c) Answer "NO" and the PASSWORD prompt appears. A
failure to enter a correct password will return the meter to
operation.

1.5 Enter Program Loop

PASSWORD=0000

To go beyond this point, a valid password is required. Every
meter is shipped with the default password "0001". Any
user with a valid password can change the password.

Ver 5.2 Page A2

RESCUE RATE'

RATE UHITS:<5Pnm
=LPS
=fl3H
=f1GD
;F/S=n/s

RftTE UNITS:???

U N I T S
SET UNITS:

C O N V I X S I O N F A C T O
1=1.080008 GPn?

-*-

Rescale Rate Flowchart
Figure A 1.3



1.6 RescaleRate

RESCALE RATE?

A "YES" answer enters the Rescale Rate loop. A "NO"
answer continues to the next menu item.

A menu is presented to select the engineering units in which
rate is displayed and scaled. By answering "NO" each
menu selection is presented in turn. A "YES" selection
selects the unit displayed and moves on to the next Item.

1.6.1 Select Rate Units

RATE UNITS = GPM

Answer "YES" if you want the rate displayed in "GPM".
Otherwise answer "NO". A "NO" answerwill bring the other
pre-defined choices in turn ie., liters/min., cu. ft/sec.,
liters/sec., cubic meters/hour, million gallons/day,
ft./sec., meters/sec, and ???. Answer "YES" to the prede-
fined rate units or to "???". A "NO" to each Item brings you
back to the beginning of the loop. You must answer "YES"
to one of the selections to leave the loop.

Select one of the presented units of measure by answering
"YES" and skip to Sec. 1.6.2. If no appropriate choice is dis-
played, select "???" and define your own units in 1.6.1 a
below.

1.6.1 a User defined rate units

1.6.2 Set Full Scale

The full scale flow rate defines only the flow rate at which the
current output is set to 20 mA and at which the frequency
output is set to 1000 Hz. It does not affect the display or the
accuracy of the frequency or pulse output.

Q= 5.0000000 GPH?

Full scale flow is selected in the units defined in 1.6.1 above.
Thus, if "GPH" were defined, full scale would be defined in
GPH not GPM. By answering "YES" or "NO" to each digit,
you can enter the full scale flow rate. A full scale below 1FPS
or above 33 FPS will receive a warning of "OUT OF RANGE
LOW" or "OUT OF RANGE HIGH".

1.6.3 Select Rate as Percent of Full Scale

DISPLAY: RATE UNITS

A "YES" answer will display flow in engineering units as
defined in 1.6.2.. "NO" displays rate as a percentage of full
scale. Either choice will affect only the format of the display
and nothing else.

RATE UNITS = AAA

Note the cursor under the first A. Select the three alphabetic
or numeric characters which you want displayed for your
selected rate units by answering "NO" until the correct
character is displayed in the current cursor position. A
"YES" answer then accepts that character and moves the
cursor one position to the right. A "YES" to the last
character brings the conversion factor menu.

1.6.1 b Conversion Factor

1 = 1.200000 GPM?

The conversion factor is defined as U.S. GPM/user unit.
This is interpreted to mean that 1 of your selected units
equals 1.2 GPM. Enter the number of GPM which is equal
to 1 of your selected units.

Example: To set the conversion factor for gallons per hour,
enter the number of gallons per minute which is equal to 1
gallon per hour. In this case, 1/60 GPM = 1 GPH. Enter
1/60 or 0.0166666.
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1.7 Rescale Total

DESCALE TOTAL?

RESET TOTALIZER?

COUNT :FW ONL
COUNT:FMl>,REli

ILY

TOT UNITSrGAL?;=GAL?
sCFI?
=LTR?
=tlj?

TOT UNITS:???

UNITS
SET UNITS:_

CONVEISION FACTO!
1=.000000?

SIT miSTMTJON
R:______

Rescale Total Flow Chart
Figure A 1.4
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RESCALE TOTAL

A "YES" answer enters the Rescale Total loop. A "NO"
answer continues to the next menu item.

RESET TOTALIZER?

This is a warning that any change of totalizer scaling will
automatically reset the internal totalizer(s). A "NO" answer
ends this loop.

1.7.0 Count Direction

The internal totalizer can be programmed to totalized in
the forward direction only or to totalize separately for
forward and reverse.

COUNT: FWD ONLY

Answer "YES" to count in the forward direction only
(shown in the "operate" mode as "COUNT = ").

COUNT: FWD, REV

Answer "YES" to have separate internal counters forforward
and reverse flow (displayed as "F CNT= " and "R CNT= "
respectively.)

1.7.1 Select Total Units

A menu is presented to select the engineering units in which
totalization or frequency is displayed and scaled. By an-
swering "NO" each menu selection is presented in turn. A
"YES" selection selects the unit displayed and moves on to
the next item.

TOT UNITS = GAL

Answer "NO" to view the available pre-defined totalization
units. Select "YES" to the preferred engineering units for
totalization. One of the options will be ???. This permits the
definition of any desired units. A "YES" must be selected
to one of the options to exit this loop.

1.7.1 a User defined totalizer units

TOT UNITS = AAA

Select the desired 3 character abbreviation as in 1.6.1 a
above.



1.7.1 b Conversion factor 1.8.3 Empty Pipe Detection

1 = 1.2500000 GAL?

Enter the number of U.S. gallons which is equivalent to 1 of
your selected units.

For example, the conversion factor from U.S. Gallons to
Imperial Gallons is 1.25 because there are 1.25 U.S. Gallons
to each 1 Imperial Gallon.

1.7.2 Set Registration

R= 100.000 GAL?

Enter the number of your engineering units of totalization
which is equivalent to one count of the totalizer. This Is
normally an even number such as 0.1,1,10,100, etc. In the
above case 100 gallons will produce one totalizer pulse.

1.8 Set Outputs

OUTPUT: 4-20 MA

This permits the selection of 4-20 or 0-20 mA dc outputs.
Answer yes to the output desired. Most U.S. installations
will use 4-20.

1.8.1 Select Pulse or Frequency

OUTPUT: TOT

This selects the totalizer output of 0-10 Hz 25 ms, 24 Vdc.
The frequency output of 0-1000 Hz, 50/50 duty cycle is
selected by answering "NO" to "OUTPUT: TOT" and "YES"
to "OUTPUT: FREQ".

A jumper located on the I/O board under the small cover
must be correctly set in the "totalizer* orfrequency" posi-
tion. Be sure that your connections are properly made for
the outputs which you select. (See figure 3.6). Set the
jumper in the "open collector position" if an unpowered
signal is preferred.

1.8.2 Set flow direction .

FLOW DIR: FWD

This allows the user to reverse the normal flow direction.
The default flow direction is from left to right as you face the
display. If flow is in the opposite direction a minus sign (-)
will appear in the display, the flow direction output will be
active and the internal totalizer will be inhibited in the count
forward direction. Apart from that, the meter will operate
prroperly in either direction. Answer "NO" to reverse the
normal flow direction. The meter will operate properly in
either direction.

Disabled on default, it must be enabled in the factory. It
allows the user to set the EPD control between 0 (=off) and
9 as part of "SET OUTPUTS?" menu. Numerically, this
represents approx. delay in seconds before the activation of
EPD state (outputs driven to zero, totalizer on hold, mes-
sage "OUTPUT INHIBITED" on display). Note that EPD
setting functions like a "volume" control, with "0" serving as
an 'EPD-off' click and "1" thru "9" enabling various levels of
detection. Typical setting may fall between 3 and 6, for the
customer to select: the lower the number, the higher the
possibility of 'false' detection of a single air bubble. Factory
setting is "0" (off).

SET OUTPUTS —> DftllSru./

OUTPUT 4-20 flfl

OUTPUT 8-20 flfl?

""""Iffi.

CHECK I/O JUMPER

FLOW DIR:FUD:REU

DIRECTION

EPD:8-9

'ACTIVE ONLY IF FACTORY-ENABLED

Set Outputs Flow Chart
Figure A 1.5
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1.9 Damping adjustments

SET DOPING?

>fi f1PIN
IT

XN01S
F=9-9

Set Damping Flow Chart
Figure A 1.6

SET DAMPING?

Display and current output are damped independently.
Answer "YES" to enter this loop.

1.9.1 Display Damping

DISP DAMPING = 5

A "NO" answer scrolls from 0 (no damping) through 9
(maximum damping). Answer "YES" to the desired degree
of display damping. Some experimentation may be neces-
sary to obtain optimum results.

1.9.2 Current Damping

CURRENT DAMP = 20

Current damping may be selected from 0 to 99 seconds.
This corresponds approximately to the number of seconds
to respond 90% of the way to a step change in input.

1.9.3 Low Flow Cutoff

% ZERO CUTOFF = 0

selected percentage of full scale. Choices range from 0 (low
flow cutoff disabled) through 9%.

1.9.4 Pulp Noise Suppression

NOISE SUPP = 10

This feature provides a method of rejecting noisy signals
received at the electrodes. These signals are normally as-
sociated with pulp flow such as found in paper processing
or in juice processing.

Pulp noise rejection ignores any single flow signal which
differs excessively from the preceding signal. As soon as
two consecutive signals are received which are within the
accepted range, the meter responds to the signal as being
a true flow signal.

If pulp noise is encountered, select a suppression amount
required to stabilize the signal. The units are the percentage
change which is acceptable from one sampling cycle to the
next as being a true flow signal. Zero is arbitrarily defined as
disabling noise suppression. See Manual section 1.4.3.

2.0 Exit Programming .

EXIT?

A "YES" answer stores the changes which have been made
and returns the meter to operation. A "NO" goes to the next
menu item.

2.1 Change Password

CHANGE PASSWORD?

ARE YOU SURE?

Answer "NO" to return to CHANGE PASSWORD. Answer
"NO" again to continue to the next item.

A "YES" answer permits you to change the password by
scrolling through the four available digits. Be sure to record
your new password. If you change the password and fail to
record or remember it you will be unable to re-enter the
program at a later date.

This is the minimum flow rate at below which meter outputs
are forced to zero. The number entered corresponds to the
Ver 5.2 Page A6



2.2 Diagnostic*

DIAGNOSTICS?

STOP COIL D R I V E ?

JUttPER E181 OUT?

JUrtPER REPLACED?

CURRENT CHECK?

SIT ANT INTI6I1
LOOP CURRENT=4-28

SIltULAW CHECK?

PCB ROTATED?

CALCULATE DIFF
DISPLAY SELF-TEST
PASSED OR FAILED

PCB RESTORED?

Diagnostics Row Chart
Figure A 1.7

DIAGNOSTICS?

Answer "YES" to enter the diagnostics loop. A "NO"
answer returns to the RESCALE RATE menu.

KfsrecornmendedthatyoudonotperformdiagnoaOca
unless malfunction Is suspected. Refer to the trouble
shoatingsectkjnforcolla^electrodetBStswhichcan
be performed.

WARNING. The meter will cease to be updated while
you are In this loop. Outputs wBI be held at their last
value.

2.2.1 Check coil current. (Perform this test last)
I DISCONNECT POWER BEFORE PROCEEDINGS)

CAUTION: The coil current has been factory set using
precision instrumentation. Confirm the accurate calibra-
tion of test equipment prior to making any adjustments.
Improper adjustment will affect meter calibration.

STOP COIL DRIVE?

A "YES" response enters the simulation mode, the Display
reads:

JUMPER E101 OUT?

TRANSMITTER .

TRANSFORMER

ANALOG PCB

Coil Jumper
Figure A 1.8
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Remove cofl jumper. See figure 1.8. Place a digital current 2'2'3 Simulator

meter in series with the coils. See figure 7.4b.
BE SURE TO DISCONNECT POWER FIRST.

COIL=HIGH

Read coil current of 80.00 mA ±0.05 mA.

COIL=LOW

Read coil current of -80.00 mA ±0.05 mA. If necessary
adjust pot R21 to achieve the correct current reading.

A "NO" response enters the loop current check mode.

2.2.2 Check Current Loop

LOOP CURRENT = 04

By answering "NO" the loop current can be scrolled up to
20 mA and then back to 4. Answer "YES" at the desired
value. Check the 4 mA and 20 mA positions with a digital
milliammeter. Each should be accurate within ±0.02 mA.

The current output can also be used to test other equipment
in the current loop such as recorders and controllers.

SIMULATOR CHECK?

Answer "YES" to enter the self test mode.

PCB ROTATED?

Rotate the electrode PCB to the test position. See figure
1.9. Then answer "YES". The meter will then compare the
signal level injected into the meter with the level which was
set at the factory.

SELF -TEST PASSED

The electronics are working satisfactorily.

SELF-TEST FAILED

The electronics are not operating accurately. Replace the
electronics module. See Section 7.3.

ROTATE THE CABLE ROARn.
BOARD 90" TO CABLE B°ARI>
ENGAGE CONNECTOR
FOR OPERATING MODE OPERATE POSITION —

ANALOG PCB
1 SIMULATE POSITION -v ~ ~a ~0

_£?§?__

D
o

- • o

._,

IZZ9 Rgil J

DISPLAY -J

Electrode Cable - Simulate Position
Figure 1.9
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APPENDIX II - FACTORY SET-UP
1.1 General

The Factory Set-up menu Is avalable only on spare elec-
tronics modules or on recovery from "CHECK SUM ER-
ROR".

Enter the programming loop as described in Appendix I,
1.1 -1.5.

1.2 Factory Set-Up

fft

Factory Set-up Row Chart
Figure A 2.1

In this menu, data Is entered which customizes a universal
set of electronics to the specific sensor. This is normally a
factory function and Is done in the field only when spare
electronics are stocked in the field or when a "CHECK SUM
ERROR" occurs. Replacement electronics from the factory
are pre-programmed for your sensor serial number.

1.3 Setting the Calibration Constant "K".

K - 2000.0000 ?

Set "K" to the value stamped on the sensor nameplate.

1.4 Setting the off set

O = 1.0000000?

Set "O" (the offset In Hz) to the correct value. The correct
value of "O" is located on the Nameplate (SN H -16000000
and above) and on the meter data printout furnished with
each meter. Select proper sign of the offset (+ or -) by
replying-YES'to:

Sign: Plus

Sign: Minus

1.5 Exit

When replacing the electronics module, you can exit at this
point and the meter wBI function correctly. Do not proceed
unless recovering from 'CHECK SUM ERROR'. Any errors
made will affect meter accuracy.

Exit

1.6 Set Meter Data

This permits setting the model number, serial number, tag
number, nominal meter size, liner, electrode material, ac-
tual diameter (see figure 1.5) and the cofl frequency.

Caution: Do not change the tag number at this time, A
change wfll prevent return to factory set-up.

1.7 Cal 4-20 Loop

Answer "YES* and connect an external digital current meter
PMM) to the current output In series with or in place of field
wiring.. While display shows "SET 4MA OUTPUT", hold the
magnet over the "NO" and watch the current Increase on the
DMM. As it passes the 3.9 mA mark apply brief magnet
strokes to "NO" until the DMM reads 4.00+0.05 mA. Reply
"YES" to that and to the prompt "OUTPUT=4 MA?" that
follows. A "NO" answer wfll restart the adjustment. The 20
mA level is set in the same manner.
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1.8 Set Sim Level

A "YES" answer resets the stored values used by the
simulator to confirm proper meter operation. Answer
"YES" if correcting a "CHECK SUM ERROR", otherwise
answer "NO".

1.9 Set Gain Errors

Automatic ranging uses 8 gain levels. Each level can be In-
dividually trimmed in software to enhance interchangeabfl-
ity of electronics. These gain levels require resetting when
recovering from a "CHECK SUM ERROR". Set the gain cor-
rection to the data supplied with-the meter. Also set "H", a
slope correction factor.

When exchanging electronics, do not change these correc-
tion factors as the gain errors and "H" relate to the electron-
ics rather than the sensor.

2.0 Finalizing

The meter will return to operation as soon as "H" is set
Return to user programming and set full scale, damping etc.
as required.

After confirming proper operation you may disable the fac-
tory set-up menu as follows:

Enter Factory Set-up and answer "NO" to each prompt until
the display reads

SET METER DATA?

Answer "YES" to enter the SET METER DATA loop. Set
through each item until the display reads:

TAG: „. SPARE .„.

Answer "NO" to any character to change It. Change the tag
so that it no longer contains the word "SPARE."

Caution: WhenyouexfttheSETMETEHDATAk>op,you
will not have access to the Factory Set-up Menu.
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B.3 FLOAT CONTROL SWITCHES



toto-rioot
Type S - Suspended

Form 2700-A

TYPES

••"• •• ..• -J • •::':.^::^
The ROTO-FLOAT Is a direct acting float switch. Each ROTO-FLOAT contains a
single pole mercury switch which actuates when the longitudinal axis of the float is
horizontal, and deactuates when the liquid level falls 1" below the actuation elevation.
The float is a chemical resistant polypropylene casing with a firmly bonded electrical
cable protruding. One end of the cable is permanently connected to the enclosed
mercury switch and theentire assembly is encapsulated to form a completely water tight
and impact resistant unit. Type S — Suspended has built.in weight.
ROTO-FLOATS can be mounted on a support pipe (type P) or suspended from above
(typeS).AdvantagesoftheROTO-FLOATarelowcost, simplicity and reliability.

Listed_______
• Pilot Duty
• Industrial Control Equipment

CABL&
P.V.C. type STO #18 conductors (41 strand)
rated 600 volts • Various lengths available
• See table of models e Non-standard
lengths also available on special order.

SwHcfc
Arrangement

Normally
Open

Normally
ClOMd

Cable
Length

20
3O
40

20
30
40

Suspend*)
TypeSModrtNo.

S20NO
S30NO
S40NO

S20NC
S30NC
S40NC

snip.
wt.
4*

41/»
5U4»

4»

4H2f
S»/4«



GENERAL DtSC _._.

THE RDTQ-FLQAT IS A DIRECT ACTING FLOAT SWITCH. EACH ROTO-FLOAT CONTAINS A SINGLE POLE MERCURY SWITCH WHICH ACTUATES WHEN THE
LONGITUOINAl AXIS OF THE FLOAT IS HORIZONTAL AND OEACTUATES WHEN THE LIQUID FALLS P BELOW THE ACTUATION ELEVATION.

THE FLOAT IS A CHEMICAL RESISTANT POLPHOPYLENE CASING WITH A FIRMLY MINDED ELECTRICAL CAILE PROTRUDING. ONE END OF THE CABLE IS
PERMANENTLY CONNECTED TO THE GLASS ENCLOSED MERCURY SWITCH AND THE ENTIRE ASSEMBLY IS ENCAPSULATED TO FORM A COMPLETELY WATER
TIGHT AND IMPACT RESISTANT UNIT.

ROTO-FLOATS CAN BE MOUNTED ON A SUPPORT PIPE. (TYPE P): OR SUSPENDED FROM ABOVE, (TYPE S). ADVANTAGES OF THE ROTO-FLOAT ARE LOW COST.
SIMPLICITY AND RELIABILITY. VARIOUS CIRCUIT CONFIGURATIONS, OTHEH THAN THE ONES LISTED BELOW. ARE AVAILABLE.

SPECIFICATIONS:

A10
PVC TYPE STO, 2 • IB AWG 41 STRAND 600V. DTC
CONDUCTORS 2<T. 30". W LENGTHS STANDARD.
OTHER LENGTHS AVAILABLE.
UL & CSA LISTED

TEMP LIMIT 50*C

. POLYPROPYLENE CASING CONTAINS
HERMETICALLY SEALED MERCURY SWITCH.

MODELS:

USE NO. FOR PUMP OUT
N.C FOR PUMP IN

• UL LISTED. 1*0. CONT CO-
PILOT DUTY
4 SAMPS 120 VAC
2 25 AMPS 240 VAC

• FLOAT COLOR
N.O-. BLACK
N.C.. RED

• MOUNTING ARRANGEMENT
TYPE P PIPE MOUNTED MODEL INCLUDES

POLYPROPYLENE CLAMP

TYPE S SUSPENDED MODEL WITH STABILIZING
MIGHT

SWITCH
ARRANGEMENT

NORMALLY
OPEN

HORHAU.Y
CLOSED

CABLE
LENGTH

20
30
4C

20
30
40

SUSPENDED TYPE s
MODEL NO.

S20NO
S30NO
S40NO

S20NC
S30NC
S40NC

SHIP WT.

4*
4*-
5X>

4>
4*.
Si-

PIPE MOUNTED TYPE P

MODEL NO.

P20NO
P30NO
p<0»»0

P20NC
P30NC
P40NC

SHIP *T.

2-
2<-
3V

2-
2»-
3V

APPLICATIONS,

FOR US= IN CONTROLLING PUMPS OR OTHER MACHINES AND MEASURING ALARM LEVELS IN WATER. SEWAGE AND MANY OTHER LIQUIDS. ROTO-FLOATS
MAY BE USED FOR PUMP m OR PUMP OUT CONTROL. FOR LOW LEVEL CUTOUT, OR FOR LOW AND HIGH LEVEL ALARMS.

PUMP IN

TYPICAL 2 PUMP CIRCUITS

PUMP OUT

f——• «i»r O»I«CTm*. TO ittmni **»I—-—• mnm mum

C HLOT comet
ivnunwr
HOT«« |VM?t

SUBMITTM.
APPROVAL

NAME

DATE

TYPICAL MOUNTING

TYPE P

SEE ACCESSORY
SHEET FOR
WMNAftE

•MUTANT NOTE: UM m i
loot itoctmal codt nd tutfwmy hn«|

l UM Rott-FloM M

MIOM «L*KM

JA

OS

l.Q-74

1-9-74 •O4O*

4-30-7I

ROTO-FLOAT

1(312)891-4400 24H<*n»<t»v



B.4 SLIDE-AWAY COUPLING DEVICES



Slide Away Coupling SECTION
PAGE
ISSUED
SUPERSEDES

15
39
10/85
2/85

Model
BAF 1-1/4M
A complete system in one carton includes
top brackets, moveable and stationary fittings.
and bottom rail supports.

This coupling allows the submersible waste-
water or effluent pumps to be installed or
removed without requiring personnel to enter
the wet well.

%" pipe, plastic, galvanized or stainless steel,
should be used for guide rails.

The stationary portion is made of cast brass
and locks to the guide rails with stainless steel
set screws, and has a funnol top for easy mating
with the moveable portion.

The moveable portion is made of cast brass
and has a teflon coated 0-ring in it to provide
a positive leak-proof seal. The moveable por-
tion is provided with a 3/8"-16 tapping for
installation of a pull rod if desired.
Specifications

Overall Width 7.0"
Overall Height 4.5"
Overall Depth 2.0"
Guide Rails—Center to Center 5.18"
Travel to Completely Disengage 4.0"
Pressure Rating—Min. P.S.I. 150

Peabody Bapnes
65) Norm
Phone 41

Street Olio J 490°



B.5 AIR RELEASE VALVE



PERFORMANCE CHART

UNIVERSAL
AIR VALVES

OPERATION
The Universal Air Valve is designed to permit automatic escape
of large quantities of air from a pipeline when the line is being
filled, and permit air to enter the pipeline when the line is being
emptied. It will also allow accumulating air to escape while the
line is in operation and under pressure.

Cutaway View A shows the valve in a wide open or empty
position. As the liquid rises into the valve, air escapes through the
large orifice and into the outer atmosphere. Liquid entering the
valve raises the float and lever system, carrying with it the pres-
sure plunger and the main valve. When the liquid has raised the
float to its limit (View B), the stainless steel main valve rests
against the seat and the pressure plunger also rests against its
seat, which is the main valve. In this position, the valve is closed
and no liquid can escape.

If accumulating air rises into the valve while the line is in
operation and under pressure, it will displace the liquid at the
top of the valve body and the float will start to go down as the
liquid level drops. As this occurs, the pressure valve will open
(View C), permitting the escape of the accumulated air, after
which the liquid level will rise and the valve will close.

Should the pipeline be drained through natural processes or a
large break develop, the float will drop all the way down as the
liquid level sinks in the valve body. The valve will then stand in
the full open position (View A) permitting the entrance of air and
eliminating danger of pipeline collapse due to vacuum.

These cycles will repeat automatically as each condition pre-
sents itself, and the valve will function satisfactorily with hot or
cold water, and in the presence of many chemicals and oil
base liquids.

ORIFICE SIZING INFORMATION
FOR 1" VALVE

ORIFICE DIA.
3/16"
5/32"

— W ————
3/32"

RANGE OF WORKING PRESSURE
0 T6 125 LBS.
0 TO 200 LBS.

' 0 TO 256 LBS.
0 TO 300 LBS.

ORIFICE SIZING INFORMATION
FOR 2" 3"-4"-6" AND 8" VALVES

m eu •* o" •"•• AIM •*• MM

PARTS LIST

Part No.
IP*
is-
2
3*
3F»
3FH»
4
5 & 16 Assy
6
7
8
9
10
11
12
13
14
15
16 & 5 Assy:
17
18
19
20
21
22
23
23A
24
25
26
2BA
27
27A
28
29
30
31
32
33
34
35
36
5 & 16 Aay.

Name
Protectop
Top
Flange
DOflVr wCfVWQQ
Body, 125 Ib. Flgd.
Body, 250 Ib. Flgd.
A & V Fulcnim

Valve Lever
Link
Ball Lever
BaJI Float
Ball Fulcnim
Plunger
Plunger Nut
Screw
Pressure Valve
Pressure Seat

Seat Cage
AftVSeat
A & V Limit Stop
Limit Stop Nut
Praej. Limit Stop
Sciaw
Bearing Pin
Bearing Pin
Bearing Pin
Bearing Pin
Pin Clip
Pin Clip
SCeWf
vCsTaMW
f*r..-e.jii0WVOT

Drain Plug
Fulcrum Wacner
Fulcnim Waaher
Flange Gaaket
Flange Borf
Flange Nut
A & V Fulcnim Nut
Ball Fulcnim Nut
Proas. Fulcnim & Cage
Base Assy.

Material
Cast Iron
Cast Iron
Cast Iron
Cast Iron
Cast Iron
Can Iron
Brass

Bran
Brass
Brass
Stainless Steal
Brass
Brass
RlWM

Stainless Steel
Rubber
Stainlw Steel

Bnm
Rubber
Stainless Steal
Staintae* Stael
Brass
Sttmtaas Steal
Brass
Brass
Brass
Brass
Stainlati Steal
Stainless Steel
Stainless Steal
Stainless Steal
Stainlaai Steal
Steal
Fibre
Fibre
Aceopac
Stael
Steal
Steal
Steal
Brass

ORIFICE DIA.
1/4"
3/16"
1/8"

RANGE OF WORKING PRESSURE
0 TO 165 LBS.
0 TO 250 LBS.
0 TO 300 LBS.

•Parts are interchangeable and optional at customer's
request. When ordering repair parts state for use with
Universal Air Valve. Give the size of valve, name, and
part number along with quantity desired.

NOTE: MATERIALS AND PRICES SUBJECT TO CHANGE WITHOUT NOTICE.
| MODEL INFORMATION

Sue of Valve
Model No.
Screwed Inlet

125 Flanged
Inlet

250 Flanged
Inlet

1"

U10

2"

U20

U21

U22

3"

U30

U31

U32

4"

U40

U41

U42

6"

U61

U62

8"

U81

U82

R«v 11/82 21



DIMENSION AND WEIGHT INFORMATION PERFORMANCE CHART

SIZE Of VAIVE

WIDTH

LENGTH

HBGHT
SCWD. CONNECTION
HEIGHT
FIGO. CONNECTION
WEIGHT
SCWD CONNECTION
WEIGHT
FIGD. CONNECTION
STANDARD
WOf KING
PRESSUI:
STANDAID
PtESSUIE
ounce

l-

6'/r

9V.'

10'/.-

-

17 Ibi.

-

1 25 pii

vi.-

2-

»v>-

i2V.-

I3W

isy.-

66 Ibi.

72 Ibi.

165 PII

'/«'

3"

101/.-

14%-

17V.-

20 V,'

1 1 1 Ibi.

131 Ibi

165 pi.

•/.'

4"

11*4-

I6V1-

20-

23'

I63lbv

ISO Ibi.

165 p».

'/."

6"

16"

22"

-

23 %•

-

425 Ibi.

165 p*

'/.

8-

!«'

22'

-

2B'A"

-

4(0 Ibi

165 pu

•/<"

:«u
H

4*-7/
LV

/ ^L.

I WO MB tOO I

UNIVERSAL AIR VALVES

NOTE: MATERIALS AND PRICES SUBJEC
TO CHANGE WITHOUT NOTIC

View A VwwB VicwC

22 Rev 1 1 S2

MULTIPLEX Manufacturing Co.
600 Fowler Ave., P.O. Box 427. BERWICK, PA 18603 717-752-45



B.6 ISOLATION VALVES

- Swing Check

-Ball

-Gate

- Actuator



AS FURNISHED BY

METROPOLITAN PUMP COMPANY
This is a combination pall check and hydraulic sealing diaphragm in a single housing Trie
assembly is mouniec in a horizontal position in the pump oischaroe piping and is removed
with ihe pump as a unii lor inspection and service. On initial installation, the Design clear-
ance between the sealing diaphraom and the sealing tlange is v»t". Wnen the pump starts,
discharge water pressure expands the sealing diaphragm, eflecnng an hyoraulic seal
between the check valve assembly and the sealing llange. The neoprene ball is non clog,
self cleaning, while the pump is running, and is shown in the drawing as a solid line. This
allows full flow o! the ground slurry.

HYDRAULIC SEALING DIAPHRAGM

n
FLOW

ZINC FACED SEALING FLANGE

When the pump stops, the ball check valve will seat as shown in dotted lines, and sea!
down 10 a minimum discharge line back pressure of 1-2 psi.

When the pump slops anc1 when the pump is not running the hydraulic sealing diaphraom
will maintain contact witn the sealing flange down to a minimum downstream line back
pressure o! 2-3 psi.

Below this pressure, and at negative discharge line pressures the sealing flange shall
automatically release and act as an anti-syphon valve, venting tne oownstream discharge
line to atmosphere.

Anti-syphoning is important with grinder pump installations as it prevents an accumulation
of solics in the tank. Should this occur there is a much higher possioility of the pump
clogging when tne pump finally turns on.

CHECK VALVE ASSEMBLY

1400 BLUFF ROAD ROMEOVILLE. IL 60441

(708)972-9400 • (800)323-1665 • FAX(7 08)972-9594



AS FURNISHED BY

METROPOLITAN PUMP COMPANY

or K/utS 4

© t—I
V_J°^

-....I.

\

o

•u.

DISCHARGE PIPING

REF.
NO.

1
2
3
4

5

ITEM
DESCRIPTION

Long Nipple
Elbow
Short Nipple
Check Valve
Thread Protector

CHECK VALVE (ft)

REF.
NO.

6
7
8
9

10
11
12

ITEM
DESCRIPTION

Lug
Screw (Holds Lugs)
Lock Washer (Holes Lugs)
Sealing Diaphragm
Ring to Hold Diaphragm
Screws to Hold Ring
Neoprene Ball

PUMP DISCHARGE PIPING AND CHECK VALVE

UOO BLUFF ROAD ROMEOVILLE. II 60*41

(708)972-9X00 • (8001323-1665 • F AXI708I972-9594



bronze and brass ball valves

Series B-6000, B-6001
2-Plece Bronze, Standard Port
For Residential, Commercial and Industrial Use
MeetjMIL-WW-V-35C

No. B-6000
1/4". 4"

Threaded Ends

•A"- 3"
Solder Endst

Glass reinforced Dunfill seats standard
Hard chrome plated brass ball
Sizes %"- 2" pressure rated at 600 psi WOG , 2!4"- 4" 400 psi WOC
(non-shock) and 150 psi saturated steam
Adjustable stem packing gland
Suitable for temperatures from 0°F to •*-450"F

••Note: 4" size Virgin Teflon seats, max. temp. 350°F.

-j

OPTIONS- Add Suffix:
•GS - Ground washer
•TH - Tee handle
•RH • Round handle - sun X"-2"
•SS • Stainless steel ball and stem
•SH • Stainless ttstl handle and nut
•XH - Extended handle

•CL - Chain lever kit - sizes V-1"
•BS • Balancing stop
SC - Rough chrome • sizes X~-r

•04 • Mineral filled TFE seats and seals (available
in all 316SS ball and stem option valves)

•Z1S- Less lever end nut

DELS: B-6000UL
.L. Flammable Liquids (YRBX)

U.L. • Compressed Gas (YQNZ)
U.L. - Fire Protection (HNFX)
U.L. • LP Gas (YSDT)
U.L. - Natural/Manufactured Gas (YRPV)
U.L. - for »1/«2 Fuel Oils (MHKZ)
B-6004 • Size %"• 1" single hose connection. Idaal for applications

where flexible hose will ba used downstream of valve

DIMENSIONS (Inches) 8-6000
A B C

Canter to
Size
1/4"
3/8 "
Vz"
3/4"

•JMB̂  1"

P/4"
1 1/2"

2"
2V2"

3"
••4"

Ball Orifice
3/8
3/8
Va

11/16
7/8

1
1V4

P/2
2

2V2
3

End to End
2Vi6
2Vie
23/16

2 IS/ig
37/16
37/8
4V4

4"/16

41/4
613/16
7"/16

Handle
13/4
13/4
13/4

2
25/16

215/16
2«/l6

35/8
6V2
4V2

5

0
Radius of
Handle
3 Vie
3Vie
3%
33/4
4V2
5V2
SVa
8 Vs
8Va
SVs
11

Weight
(Lbl.)

.58

.60

.63
1.19
2.13
3.25
4.13
6.38

12.75
17.75
24.94

TB-6001
3/8" V2

3/4"
1"

1 V4"
P/2"

2"
, 2V
S^ 3"

1/2
"/16

7/8
1

1V4
P/2
2

2Vz

23/8
35/16
313/16
4V2

5
6V4

7S/8
83/16

P/4
2

25/16
215/16
215/16

35/8
4 Vz
4V2

33/4
3%
4V2
5Vz
SVa
8V8
SVs
8V8

.63
1.13
1.81
2.88
4.25
6.81

13.00
18.00

.J . fPesigned to be soft soldered without disassembly, using a tow temperature
.

(430 °F) can be u**d, however, extreme caution must ba ua*d to prevent
MM damage. Higher temperature solder* will damage the Met material.
ANSI B.16.18 stated that the maximum operating pressure ol SO/SO soMer
sweat connections a 200 PSI at 100'F and decreases with higher
temperatures.

For Additional Information, send for F-B600Q.

Series B-6800
3-Piece Brass, Full Port
For Commercial and Industrial Applications

No. B-6800
W"-2"

Threaded Ends

No. B-6B01
Vi"- 2"

Solder Endst

Three-piece lift-out design is ideal where maintenance is a must.
High cycle life reinforced TFE stem packing seal and thrust washer.
Excellent for throttling and balancing applications.
Individually tested, air under water, opened & closed position
Sizes %"- 1" pressure rated at 600 psi WOG, IX"- 2" at 400 psi WOG
(non-shock) and 150 psi saturated steam
Suitable for temperatures from 0°F to +450°F at 50 psi
Other features same as B-6000

OPTIONS (Sae * on .B-6000 plus LL - Latch-Lok, SE • Safety exhaust)

DIMENSIONS (Indus) B-6800
A B C

Center to
Sizt Ball Orifice End to End Handle

1/4", 3/8" V2" 1/2 23/8 13/4
3/4" 3/4 31/4 2V4

1" 1 37/8 23/4
1V4" 1V4 4V2 3
P/2" P/2 5 3V2

2" 2 5S/8 37/8

0
Radius of Weight
Handle (Lbs.1
37/8 1.12
4V2 2.50
5V2 4.12
51/2 6.25
8Vs 9.25
8Ve 13.75

For Additional Information, send for ES-B6800.

Series B-6002
Male x Female Bronze, Standard Port
For Industrial Applications

No. B-6002
Male x Female
Threaded Ends

• Same features as B-6000.
OPTIONS: Same as B-6000 except SC, U.L. and OC.

DIMENSIONS (Inches)

Size
1/.-3/8"

i/a"
3U"

1"

A

Ball Orifice
3/8
1/2

11/16
7/8

B

End to End
2V2
27/8

3 /̂16
41/8

c
Center to
Handle
13/4
13/4

2V16
23/8

D
Radius of
Handle
3Vl6
313/16
313/16
4»/16

Weight
(Ibs.)
.56
.69

1.25
2.12

For Additional Information, send for ES-B6002.



bronze and brass gate valves
Compiles with Federal Specification WW-V-54,

Type I, Class A, 85-5-5-5 construction

Series FGV-1
Federal Specification MSS SP-80
Inside screw bonnet, NRS, solid disc

Designed for continuous service
on steam, water, oil and gas in
either the open or fully-closed
position. They are ideally suited
for areas where space is a premium.
Virgin PTFE packing and a gland
follower. ASTM B62 body, stem
and disc. Threaded IPS connections.
Pressure rating: 200 WOG
Steam rating: 125 W.SJ».

Nt.
FGV- , FGVS-1*
FGV- , FGVS-1*
FGV- , FGVS-1*
FGV- . FGVS-1*
FGV- . FGVS-1*
FGV-1, FGVS-1*
FGV-1. FGVS-1*
FGV-1. FGVS-1*

Stat
1/4"
3/8"
W
3/4"

1"
1'/4"

V'3'.'.

DIM
A

1.66
1.66
1.96
2.05
2.48
2.60
2.77
2.96

HWW(
B

3.05
3.05
3.29
3.92
4.46
5.24
5.59
6.38

•dm)
C

1.88
1.88
2.44
2.75
2.75
3.35
3.74
4.13

MM
Otv.
120
120
96
48
42
24
15
10

ttr etna*
WtithtUki.)

60
60
74
62
74
64
46
45

•FGVS-1 solder end connections

For Additional Information, send for F-BBV, GV, CV

Series FGV-UB
Federal Specification MSS SP-80
Union bonnet, rising stem, solid disc
Designed for continuous service
on steam, water, oil and gas in
either the open or fully-closed
position. They afford free flow
with minimum pressure drop.
The union bonnet provides for
quick valve disassembly for inspec-
tion and repair plus it reinforces
the body to protect against vibra-
tion and pipeline strain. Virgin
PTFE packing and a gland follower.
Pressure rating: 300 WOG
Steam rating: 150W.S.P.

No. Sizt
Dim
A

nitmd
B

Mhn)
C

Mtn*rC*rt»
Qty. | Wtjfht (Ikj.l

ThmM IPS cwnMctiMN
FGV-UB
FGV-UB
FGV-UB
FGV-UB
F6V-UB
FGV-UB
FGV-UB
FGV-UB

1/4"
3/8"
i/a"
3/4"

1"
1V4"
P/2"

2"

1.75
1.75
2.13
2.24
2.62
2.87
3.13
352

4.13
4.13
5.00
6.10
7.56
8.62

10.04
12.13

1.88
1.88
2.44
2.75
2.75
3.35
3.74
4.13

120
120
96
48
42
24
15
10

60
60
74
62
74
64
46
45

For Additional Information, send for F-BBV, GV, CV

Series GV, GVS
Bronze Gate Valves
For Water and Steam Service

Full rating for broad application.
125 WSP, 200 psi WOG.
Series 6V have IPS threaded connections in
sizes '/4"- 4".
Series GVS have CxC sweat connections in
sizes W- 3".
• Screw-in bonnet
• 85-5-5-5 bronze body

Sizt
1/4"

3/8"
1/2"
3/4"

1"
11/4"

1V2"

+ I"
2V2"

3"
4"

/
GV
15/8
15/8
13/4

115/16
2Ve
23/8
2V2
2%
3V2

3 /̂16
43/4

01
V

GVS
-

13/4

13/4

23/8
2"/16

3
33/8

4
4V2

53/16
—

MENSIC

GV
3

33/16
33/8
35/8

47/16
5

53/8
6V2

8
93/16
103/4

INS (Incl
3

GVS
-

33/8
33/B
35/8

47/16
5

57/16
6V2

85/16
93/16

——

its)
C

GV
115/16

1«/16
23/16
23/8

29/16
23/4
31/B

39/16
45/16
415/16

53/4

IGVS
_

2V8
2Va
23/8

29/16
23/4
31/8
3V2
43/8

415/16

-

Ml,- • ,irtiffr
GV
0.62
0.62
0.71
0.93
1.2
2.0
2.7
3.4
6.4
93

18.0

OfcsJ
GVS

_
0.62
0.62
0.88
1.15
1.72
1.85
3.53
5.95
8J2
-

For Additional Information, send for F-BBV. GV 'CV

Series WGV, WGVS
Brass Gate Valves

Rating: 200 psi WOG
Series WGV have IPS threaded connections
in sizes W- 4".
Series WGVS have CxC sweat connections
in sizes %"- 2".

Size
(Inches)

54
X
1

IX
IK
2

254
3
4

i
WGV
13/4

11S/18

I" IB
23/8

23/8

213/16

3V2
37/8
43/4

DlI
WGVS
116/16

21/2

23/4

3
31/2
41/4

—
—
—

MENSIO
1

WGV
3
3i/2
41/8

4V2
53/a
6
73/4

87/8

101/2

NS (Inch
i
WGVS

3
31/2
4
4V2
5i/8
6
—
—
—

•s)
C

WGV
2V8

21/8

23/8

2V2

23/4

3V4

4
47/16

5V8

WGVS
2Va
21/8

23/B

23/4

23/4

31/4
___

^

—

t*i~i— i-*wsignt
WGV

.60

.82
1.1
1.37
2
3
6.25
7.75

13.50

flbs.)
WGVS

.58

.80
1.
1.33
2
3

, _

—

For Additional Information, send for S-WGV.

International Product
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Trayco Sales, Inc.
W. P. Haney Co., Inc.
E. WxLeonard, Inc.
WMS Sites, Inc.
WMS Sales. Inc.
WMS Sales, Inc. \
Mack-Allied Sales Co., Ino.

Mack Allied Sales Co., Inc.
Vernon Bitter. Associates, Inc.
J. B. O'Connor Company, Inc.

P.O. Box 653. LynnfleU. MA 01940
51 Norfolk Ave.. South Easton, MA 02375
Ray Palmer Rd., P.O. Box 371. Moodus, CT 06469-0371
9580 County Rd.. Clarence Center, NY 14032
4415 Cindy Lane, Syracuse, NY 13215
4 McMillen Place. Delmar, NY 12054
1012 Goffle Rd., Hawthorne, NJ 07506

95 J. Hoffman Lane, Central Isip, NY 11722
138 Railroad Dr.. Northhampton hid. Pk., Ivyland, PA 18974
120 Union St., Bridgevie. PA 15017

Telephone #
617334-6078
508238-2030
203873-8691
716 741-9575
3154694083
518 475-1017
201 423-1101
212 594-1319
516348-2550
215 953-1400
412 221-5300

Fax*
617 334-2859
5082384353
2038734693
716 632-0633

201 423-2641

215 953-1250
412 221-4510

Walter E. Hartderoad Sales Agency Inc.
Virginia Marketing Associates
Virginia Marketing Associates
Virginia Marketing Associates
Smith & Stevenson
Central Sales Company
Central Sales Company
Spotswood Parker & Company
Distributor Sales of Florida
Distributor Sales of Florida
Earl L. Griffin Co.
Billingsley & Associates. Inc.
Billmgsley & Associates. Inc.
JLM & Assoc.. Inc.
C.T. Rao, Jr.. S.E. Reg. Director

Mid-Continent Marketing Services Ltd.
Mid-Continent Marketing Services Ltd.
Advance Industrial Marketing Ltd.
Dave Watson Associates
The Harns-Billings Co.
Mack McClain & Associates. Inc.
Mack McClain & Associates; Inc.
Mack McClain & Associates, Inc.
R. R. Iverson & Associates
J. W. Sullivan Company
Disney-McLane. Inc.
Madsen-Bayer & Associates. Inc.
Madsen-Bayer & Associates. Inc.
Gary S. Gilpin Sales Co.
Don Sinsabaugh MidWest Reg. Sales Mgr.

R. C. Hartnett & Associates
Hollabaugh Brothers & Associates
Hollabaugh Brothers & Associates
R. E. Fitzpatrick Sales, Inc.
Hudson and Lening Sales Co.
Benisek Associates
R. D. Wager Company.
Rocky Mountain Marketing
Hugh M. Cunntngham. Inc.
Hugh M. Cunningham, Inc.
Hugh M. Cunningham, Inc.
Crown Sales
Jim Engard. West Reg. Sales Mgr.

12213 Distribution Way, Bettsvie, MO 20705
P.O. Box^9. Virginia Beach, VA 23458
3396 Londonderry Lane S.W., Roanoke. VA 24018
P.O. Box 8891. Richmond. VA 23225
4935 Chastain Ave., Charlotte. NC 28210
2700 Murfreesboro Rd.. Antioch. TN 37013
2170 York Ave., Memphis, TN 38104
6700 Best Friend Rd.. Norcross. (Atlanta) GA 30071-2919
6520 35th St. North. Rnetas Park, PL 33565
311 Kenihmrth Ave., Ormond Beach. FL 32074
2776 B.M. Montgomery St., Birmingham. AL 35209
2000 Clearview Pkwy. Suite 201, Metairie, LA 70001
478 Cheyenne Lane. Madison, MS 39110
P.O. Box 10301, Caparra Heights Station, Rio Piedras. PR 09922-0301
126 Stone Lake Ct.. Tabb, VA 23602

301 595-4495
804428-2060
7039894800
8042724345
704525-3388
615 361-4244
901 278-2251
404 447-1227
813 5274651
904673-4935
205879-3469
5048854771
601856-7565
809782-4244
804 867-9675

3015954577
8044284129
703-9894216
804-330-7099
704527-0539
615 366-1175
901 272-1614
4042634899
813 223-2776

205 870-5027
504885-7516

8097824576

1724 Armitage Ct., Addison. IL 60101
11424 Whistler Or.. Indianapolis. IN 46229
923 South Bird St.. Sun Prairie, Wl 53590
1325 West Beecher, Adrian, Ml 49221
P.O. Box 41304. 1920 Annapolis Lane North. Plymouth, MN 55441
1537 Ohio St.. Oes Moines, IA 50314
1438 South 76th St.. Omaha. NE 68124
15090 West 116th St.. Olathe. KS 66062
4141C South 68th East Ave.. Tulsa. OK 74256
7901 Manchester Ave., St. Louis. MO 63143
2704 Colerain Ave.. Cincinnati, OH 45225
2510 Englewood Dr.. Columbus, OH 43219
4640 Wamer Rd., GarfieM Heights. OH 44125
4468 Emberson Ave.. Louisville. KY 40209
42 W 597 Steeple Chase, St. Charles. III. 60175

312 953-1211
317 894-3618
608837-5005
5172634988
612559-9400
515 288-0184
402397-3688
913 339-6677
918664-0423
314 644-5454
513 541-1682
614 476-1833
216 641-5808
502 367-2178
312-377-3671

312 953-1067
317 894-3974
608837-2368
517263-2328
612 559-8239
515 288-5049

913 339-9518
9186644425
314644-5527
513 5414073
614 476-1846
216 641-5546
502367-9080
312 513-5063

t-«i.: .3v jL

30852 Huntwood Ave.. Hayward. CA 94544
1260 6th Ave. South. Seattle, WA 98134-1308
3028 S.E. 17th Ave.. Portland. OR 97202
16 East 8th Ave.. MidvaJe, UT 84047
2596 W. Barberry Place, Denver, CO 80204
2267 Yates Ave., Los Angeles, CA 90040
2012 West 4th St., Tempe, AZ 85281
3300 Princeton N.E.. N-27, Albuquerque, NM 87107
4309 N. Beltwood Pkwy. Dallas. TX 75244-3294
1999 Kolfahl. Houston, TX 77023
5130 Service Center, San Antonio, TX 78218
360 Mokauea St.. Honolulu, HI 96819
749 Renate Way, Paso RoMes. CA 93446

415 471-7200
206467-0346
5032384313
801 566-7156
303623-1186
213685-9900
6029684586
505883-4405
214 661-0222
713 923-2371
512 661-4161
808845-7881
8052394852

415 471-4441
2064674368
503235-2824
801556-4979
303 6234676
213 685-3164
602829-7682
505881-3767
2144904678
7139234357
512 6614954
808841-4504
805239-8859

HDOTRS: Watts Regulator Co./EXPORT Rte. 114 and Chestnut St., No. Andover, MA 01845 USA

Wans Regulator of Canada Ltd.
Walmar
Currie Agencies Ltd.
Polymex Controles Inc.
Watts Regulator of Canada Ltd.
Murray Krovats Sales Agency
Bayers-Conte Sales Ltd.
W.B. Gingerich Sales Ltd.
S.T.E. Fetterty & Son Ltd.
Wans Regulator of Nederiand b.v.

441 Hanlan Rd.. Woodbridge, Ontario L4L3T1. Canada
24 Gurdwara Rd.. Nepean Ontario K2E BA2
3468 Bridgeway, Vancouver, BC V5K 11B6
1375 Boul Charest Quest, Suite 6, Quebec City, Quebec G1N 2E7
3179 DeMimac St.. St. Laurent, Quebec H4S 1S9
1374 Spruce St., Winnipeg. Manitoba R3E 2V7
1601-IOth Ave. Southwest. Calgary, Alberta T3C OK2
107 Hamilton Rd., New Hamburg. Ontario NOB 2GO
6080 Young St., Ste. 911. Halifax, NS B3K 5L8
P.O. Box 98, 6960 AB Eerbeek, Holland Telex 35365 (011)

508 688-1811

416 851-8591
613 225-9774
604294-5321
418 682-1690
514 337-9010
204943-2684
403 244-1818
519 662-2460
902454-9377

314-338-59028

508794-1848
508 794-1674
416 8514788
613 225-2972
604 294-1612
418 682-8743
514 337-8843
204 775-3186
403245-9297
519 662-2491
9024544085
8-338-52073

\nWKTTS
VW REGULATOR

C

Mall: Box 628. Lawrence. MA 01842
Hdqtrs: Rte 114 and Chestnut St.. No

• Telex: 94-7460 Wans Reg Law
Andover. MA 01845



NELES-JAMESBURY
AMI -2
Actuator Mounting Instructions

TO MOUNT THESE ACTUATORS:
SL10. ELS, EL20, EJ20, EJX20. EJ50, EJX50, EJ90, EJX90,
SERIES B AND C QUADRA-POWR®, ST20, ST50, ST13MS,
ST20MS, TORQ HANDLE SERIES A AND B, MA010, PMV,
FSRB AND FSRC

ON THESE VALVES:
SERIES 2000 CLINCHER*

Read these entire instructions carefully before
installation or servicing.

RECOMMENDED TOOLS

1 open end wrenchel for body bolt! ————————————— 7/lf for l/«, 3/1, 1/2. 3/4 4 1'
1/2- for l-l/«-
9/16- for l-i/t I 2-

1 open end wrench for Bten nut- -l/2- for 1/4, J/«. 1/2 l 3/4'
3/4- for 1 L 1-1/4-
15/16- tor 1-1/2 l J-

1 open end wrench for actuator to bracket »crewe-----7/16"

1 locket wrench for Seriei C *d*pter plate----—-----9/16"

1 «oft Mandrel to fit throu9h bell opening

DESCRIPTION
These actuator mounting instructions describe the seeps
required to assemble Jamesbury valves and actuator* listed
above, using appropriate linkage kits that are available
from James*>ury. The 3/4" and.smaller bronze valves must
be equipped with stainless trx4.

Linkage kits covered in this AMI are shown in Table I.

CAUTION: This cable should not be used for sizing
actuators to valv.-s. Refer to the Jamesbury
general catalog *.^r sizing information.

TABLE I
LINKAGE KIT DESIGNATION ON-OFF SERVICE

OJOT FOR ACTUATOR SI?!.\'G)

ACTUATORS

VALVE
SIZE

1/4", 3/8", 1/2"

3/4"

1"

1-1/4"

1-1/2"

2"

SL10,ST20,Si50,ST13MC,
ST20MS , QUADRA-POWR
SERIES B,
EL8,EL20,EJ20,EJX20,
E J 5 0 . E J X 5 0 ,
TORQ- HANDLE A 4 B,
MA010,PMV,FSRB

LK-499

LIC-500

LK-501

LK-502

LK-503

LK-504

EJ90,EJX90
QUADRA-POWR
SERIES C,
FSRC

- -

- .-

- -

- -

LK-514

LK-515

•For EJ20, EJX20 t EJ50, EJX50 also use LK-505,
when manual override is required.

WARNING

•Bronze Model C, Carbon Steel and Stainless Steel Series
2000 Clincher valves.

BEFORE INSTALLING THE VALVE AND ACTUATOR, BE SURE
THAT THE INDICATOR POINTER ON TOP OF THE ACTUATOR
IS CORRECTLY INDICATING THE VALVE'S POSITION.
FAILURE TO ASSEMBLE THESE PRODUCTS TO INDICATE
CORRECT VALVE POSITION COULD RESULT IN PERSONAL
INJURY.

CAUTION. WHEN INSTALLING A LINKAGE OR SERVICING
A VALVE/ACTUATOR ASSEMBLY THE BEST PRACTICE IS
TO REMOVE THE ENTIRE ASSEMBLY FROM SERVICE.

CAUTION: AN ACTUATOR SHOULD BE REMOUNTED ON THE
VALVE FROM WHICH IT WAS REMOVED. THE ACTUATOR
MUST BE READJUSTED FOR PROPER OPEN CLOSE POSITION
EACH TIME IT IS RECOUNTED.

CAUTION: THIS LINKAGE HAS BEEN DESIGNED TO SUPPORT
THE WEIGHT OF THE JAMESBURY ACTUATORS AND RECOM-
MENDED ACCESSORIES. USE OF THIS LINKAGE TO SUPPORT
ADDITIONAL EQUIPMENT SUCH AS PEOPLE, LADDERS, ETC.
MAY RESULT IN THE FAILURE OF THE LINKAGE, VALVE OR
ACTUATOR AND MAY CAUSE PERSONAL INJURY.

VALVE PREPARATION
(REFER TO FIGURE 1 & 2)

1. Remove the sten nut (16), lockwasher (9), handle
(15) and second stem nut (16). These parts except
the handle (15) will no longer be used.

2. Assemble the stem nut (4) from the linkage kit onto
the valve stem until the spring washers (10) are
compressed flat (use a soft mandrel through the ball
to keep the sten from turning.)

NOTE: when spring washers are not used (nonel trim
valves) tighten the stem nut (4) until the stem
seal is fully seated, then tighten the stem nut
(4) an additional 1/4 turn.

3. Remove the four hex nuts (19), the four lockwashers
(21), if applicable, and the four body bolts (20).
These parts will no longer be used. Do not discard
the valve identification tag (22).



4. Rotate the body cap (2) 180 degrees as shown. Be
careful not to damage the valve seats and body seal.
Replace the body cap (2) back on the body (1) and
proceed with the assembly.

NOTE:

ROTATE BODY CAP
IN THIS DIRECTION.

Figure 1

PARTS LIST FOR FICL'PT 1

Item No.
1
2
4
9

10
15
16
18
19
20
21
22

Description
nody
Body Cap
Stem
Lockwasher (Stem)
Spring Washer
Handle
Stem Nut
Compression Ring •
Hex Nut
Body Dolt
Lockwasher
Tag

Oty.
1
1
1
1
2
1
2
1a
4
4
1

•Mot Shown

ASSEMBLY
(REFER TO FIGURE 2)

1. When a spring return actuator is being mounted,
the valve should be in the closed position for
spring-to-close operation, or in the open
position for the spring-to-open operation, wnen
an electric or double acting pneumatic actuator
is being mounted, the valve position should •
correspond to the actuator indicator call out.
(Use the handle (15) to position the valve.
Remove the handle (15) and discard.)

2. Place the bracket (1) onto the body cap. The
bracket (1) pilots onto the turned diameter of
the body cap and may need to be snapped into place.

3. Install the four Grade B7 body bolts (5). Install
the valve identification tag (22) that was removed
on one of the lower body bolts. Place the four
lockwashers (9) and the four hex Grade 2H nuts
(8) on the body bolts. Be sure that the material
markings on the nuts are on the outside. Snug up
the four body bolts (5) and the four hex nuts (8),
but do not tighten.

NOTE: Linkage kits are supplied only with
Grade B7 body bolts and Grade 2H nuts.

4. Place the coupling (2) onto the valve stem and
insert the reducer (3) only if the actuator
driver is 3/8 square.

5. a. For mounting EJ20, EJX20, EJ50 and EJX50 ACTUA-
TORS when manual override is required, LINKAGE
201-0505 (LK-505) MUST BE USED IN ADDITION TO
THE STANDARD LINKAGE. Place adapter plate (14)
on top of the bracket (II.

b. For mounting SLID, and ELS when the coupling
(2) has excessive movement up and down, place
the spacer (13) on top of the coupling (2).

c. when mounting Series C Quadra-Powr actuators,
secure the adapter plate (10) to the actuator
using the four hex head cap screws (12) with
the four shakeproof washers (11) (See Torque
Table IV.)

6. Lower the actuator onto the bracket and valve assembly,
carefully inserting the actuator shaft into the
coupling (2) and spacer (13) if required.

a. Secure the actuator to the bracket (1) using
the three hex head cap screws (6) or (15) with
the three lockwashers. (7) (See Torque Table IV.)

7. Visually straighten the'actuator over the valve.
Using 2 ft. Ib. increments, tighten the body bolts
(5) alternately in a diagonal pattern, as you would
the lug nuts On an auto wheel until the torque shown
in Table1 II is met. DO NOT TIGHTEN ONE NUT COMPLETELY,
THEN PROCEED TO THE NEXT.

TABLE II
BODY BOLT TORQUES

SERIES 2000 CLINCHER

Vtlvm Sil«

1/4', V, 1/2', 3/4', I'
1-1/4-

1-1/2- t 2-

Torau*
8-10 ft: Ibi.

. .11-2? tt. Ibi.
32-35 ft. lb<.

8. Refer to the appropriate actuator IMO for instructions
on setting the actuator travel stops or limit
switches for proper full-'.?en and full-closed positions.
Actuator IMp's are listed in Table III.-1

9. For proper ball position in the open and closed
valve position, use the following procedures.

a. Valve open position: Allowable misalignment
of the oall port in relation- to the body port
is l//>2" misalignment and ̂f/16" misalignment
for »5ron^e valves.

NOTE: The seat I.D. -should not be used to
measure misalignment since, in many
-ones, Hv- '. .'.. Ls larger ttttwi the
•ball ind body ports.

b. Valve closed position: With the valve in the
closed position aqair.sf the stops, mato a
pencil mark o'<; the ha1 i as in F m. 3. Open
the valve and*rc;jsure aim. "B" , the measure-
ment should -ie\ :ate no more than » 1/32" of
!)im. "B" give 11. Table V.



IN LINE WITH WATERWAY
TABLE III

Actuator Model
SL10
ST20, ST50
STUMS, ST20MS
Series fl 1 C Quadra-Powr
PMV
EL20, EJX20
EL20
ELS
EJ50, EJX50, EJ90, EJX90
MA010
Torq-llandle
FSR-H, f'SR-C

IMO-
21
22
25
32
36
41
43
44
48
63
71
iJ6

•For copies of any of these IMO's,
contact the nearest stocking dis-
tributor or write: Jaroesbury Corp.
640 Lincoln St., iVorcester, Mass.
01605 U.S.A.

TABLE IV
RECOMMENDED FASTENER TORQUES' GRADE 5 BOLTS

Size
1/4-
3/8"

•Does

- 20
- 16

not

UNC
UNC

Toraue
9 ft. Ibs.
30 ft. lb«.

apply to body bolts or stem nuts.

Figure 3

TABLE V

NOTE :
The SL10 actuator will only mount with its cylinder
parallel to the pipe over tne oody can sine.

To prevent interference between the ai.inhrjrjn casino
and the pipe, Series D Quadra-Powr actuators should
be mounted perpendicular to the pipe on 1/4" - 1-1/4"
valves. Series C Quadra-Powr actuators should always
be mounted perpendicular to the pipe.

All other actuator/valve combinations allow for the
actuator to be nounted in any 90 decree position.

DIMENSION "B" FOR SERIES
2000

VALVE SIZE

1/4-1/2

3/4

1

1-1/-1

1-1/2

2

DIM. "B"

3/32

1/8

3/16

1/4

1/4

9/32

Neles-Jamesbury, Inc.
640 Lincoln Street
Box 15004

Worcester, Massachusetts 01615-0004, U.S.A.
NELES-JAMESBURY

4/90
Phone: (508) 852-0200
Telex: 92-0448

Fax: (508) 852-8172



FOR EJ20, EJX20, EJ50, and EJX50 ACTUATORS

\

FOR SERIES C QUADRA-POWR, EJ90, EJX90,
and FSRC ACTUATORS

SPRING WASHERS
NOT USED WITH
MONEL MAIL. TRIM
ON 1/4"-3/4" VALVES

I ten -lo.

I

2

)

4

5

6

8

•)

10

U

12

13

14

15

22

I'ARTE

Description

uracnet

CouDl inn

Reducer

Sten nut

UoHy Bolt (Grade 071

Ilex Head Cap screw

Nut (Grade 211}

Usckwasher

Adapter Plate

il«x Mead cap Screw

Soacer

vlADter Plate

dex Head Cap Screw

Tag

LIST F0»

Qty.

1

1

1

1

4

J

4

4

4

4

1

1

i

1

Finutu. .'

Remarks

SL, rL. EJ20 and TORQUE HANDLE
Actuators Only

Locklno Nut

1/4--1- Valvei: V4"-20 x 1-1/8"
1-1/4- Valve: S/U'-U x 1-1/4'
l-l/:- k 1- (/alven: 3/8--16 x 1-1/4'

l/4'-20 x 5/B' (Not used witn LX-5U5)

l/4"-l' Valvei: 1/4--20
1-1/4' Valve: 5/16--1B
!-!/;• I 2' Valvel: )/8'-U

l/4"-l" Valvea: 1/4' Split
1-1/4' valve: 5/16" Split
1-1/2' l 2" Valvel: 3/1" Split

For Use Uitft Series C Quadra-Powr

3/8" Internal Tooth

3/8'-16 x 5/8"

Uaexl On l/4"-3/4" Valves Mounted
To SL10 fc ELS Actuators
For Use with EJ20. EJX30. CJSO t EJXSO

l/4'-:0 X 1/4'

Supplied Uith Valve

BRONZE MOD. C , CARBON STEEL , 316 ST. STL.
Figure 2



NELES-JAMESBURY
IMO - 43
Installation, Maintenance & Operating Instructions

EL20
ELECTRIC ACTUATORS

Read these entire instructions carefully before
installation or servicing.

WARNING
1. DISCONNECT POWER BEFORE REMOVING COVER.

CAUTION

WHENEVER AN ACTUATOR IS REMOVED FROM THE VALVE AND
THEN REMOUNTED, THE LIMIT SWITCHES MUST BE READ-
JUSTED. SEE ADJUSTMENT SECTION.

WHEN SERVICING A VALVE/ACTUATOR ASSEMBLY, THE
BEST PRACTICE IS TO REMOVE THE ENTIRE ASSEMBLY
FROM SERVICE.

MOUNTING INSTRUCTIONS
For instructions for mounting t..*.e EL20 actuator on variou
Jamesbury ball valves, refer to tne Actuator Mountlnc In-
structions listed in Table :.

TABLE I

ACTUATOR yoL':ir:'ic I N S T R U C T I O N : ;

VALVL

1/4" -

1 / 4 " -

1 / 4 " -

* ' 1 "

3/4" -

S I Z E AND STYLt

:" A, AJ j:U u

2" Clincner

:" i I P / H T

2" 5000 Series

1 1/2" 6000 Series

AM I r i U K B L R

1
:
s
8

o

for copies of any of tr.ese I.'lO's, contact tne nearest J antes-
bury stocking distributor or write:

JAttESBURY CORP.
640 Lincoln Street

Worcester, Mass. 31605

ADJUSTMENT INSTRUCTIONS
(Refer to Fig. 1)

1. Remove the cover.

2. Close the valve by applying power to the common and
either one or the other directional leads.

3. Adjust the cans as follows:

a. Loosen set screws (12) in cams.

b. Turn the lower cam clockwise until switch arm
clicks into low spot immediately after high
spot.

c. Tighten the set screw in the lower cant.

d. Turn upper cam so that center of high spot matches
lower cam center of low spot (90* phase shift) and
tighten set screws.

e. Apply power and make fine adjustments if necessary.
The lower cam should be adjusted so that tne actu-
ator closes the valve completely. The upper can
should be adjusted so that the actuator stops when
the hole in the ball is centered within the hole
in the valve.

5. Replace the gasket.

6. Replace the cover and fasten with six fillister head
screws.

NOTE: Whenever an actuator is removed from the valve and
then remounted, the limit switch cams must be readjusted.

INSTALLATION OF OPTIONS
1. Remove the cover.

2. Refer to Fi<g. 4 for wiring diagram.

3. ES-1 (TWO ADDITIONAL LEAD WIRES) LK-5018 (SEE FIG, i;

a. Attach the orange with red stripe lead wire to
the free terminal on the lower switch. Si -

b. Attach the orange with blue stripe lead wire co
the free terminal on the upper switch, S2 . ."toute
both lead wires through the conduit•



4. ES-5 (ONE EXTRA SPOT SWITCH) Ut-503< (LK-5079 for DC)

a. Remove the two fillister head screws (7) and
two lockwashers (8) holding switches 1 and 2.
Refer to Fig. 1.

b. Place the additional switch insulator on top of
switch 2 and the additional switch on top of the
insulator. Refer to Fig. 3.

c. Fasten using the 2 original lockwashers and the
2 longer fillister head screws provided in the
option kit.

d. Lead wires colored yellow and red may be placed
on the terminals desired. Route lead wires through
the conduit.

e. Place the third cam on the can shaft and adjust
for desired switch indication.

f. Switches SI and 52 may have to be readjusted for
proper opening and closing of the valve per ADJUST-
MENT INSTRUCTIONS.

5. HEATER AND THERMOSHITCII - LK-5060

a. Mount the thermoswitch on top of the limit switch
using the fillister head screws (7) that hold the
switches in place. Refer to Fig. 3.

b. Place the heater around the inside of the base so
that the end of the heater with the lead wires is
near the conduit hole. Refer to Fig. 2.

c. Route one lead wire through the conduit.

d. Cue the second lead wire to approximately 4" long
I save the remaining wire} such that it reaches one
of the terminals on the thermoswitcn. Assemble a
connector and insulator to it and connect it to
the thermoswitch.

e. Assemble a connector and insulator to one end of
the remaining wire fron Step d and connect it to
the remaining thermoswitch terminal. Route it
through the conduit.

f. Bend the tabs on the thermoswitch to approximately
45" toward the center of the actuator to insure
clearance for the cover. Refer to Fig. 3.

6. Readjust the switches if necessary per ADJUSTMENT IN-
STRUCTIONS.

MAINTENANCE
The unit is permanently lubricated at the factory.

Under normal operating conditions tne actuator requires
only periodic observation to verify proper switch adjust-
ment .

For repair or replacement of limit switches follow the
precautions listed in the WARNING Section [Fig. 1).

1. Remove the cover.

2. Renove the lead wires from the switch to be repaired.

3. Remove the fillister head screws (7) and lockwashers
(8) holding the switches and remove the affected
switch.

4. Reassemble in reverse order and readjust per ADJUSTMENT
INSTRUCTIONS. Refer to Fig. 4 for wiring diagram.

NOTE: Ths unit is thermally'protected. :f unit will not
run. allow to cool before operating.

Figure 1

ITEM
NO.

1

2

5

6

7

8

10

11

12

16

21

22

30

48

58

NO.
REQD.

1

1

1

2

2
2

2
2
4

1

1

2

8

2

2

PART NAME

Gear Motor Base

Cover

Switch Bracket sub-assembly

Switch

Cap Screw

Lockwasher

Switch Insulator

Cam

Set Screw

Bearing

Gasket

Lockwasher

Cap Screw

Stand off Spacer

Nut (hex)
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ATTACH GROUND LEAD
" W I R E HERE

Figure 2 Figure 3

COMMON LEAD

MOTOH THERMAL
PROTECTOR

ACTUATOR ENCLOSURE , L£a|. iOpT|ONAL|

AC MOTOR
lUnidirvcnoiull

CONTROL SWITCH
SUPPLIED BY CUST.

--

RED N.
————————————— «

1

\~
- BLUE

S

L r̂f
' N.

ACTUATOR ENCLOSURE

YELLOW

DC MOTOR
IR*v*r«ibl«l

lES.t cannot Of usadl

ESS LEADS IOPTIONALI

YELLOW/RED

YELLOW/RED

ACTUATOR ENCLOSURE-*-!

LEADS \ ]

IOPTIONALI

N.O

INTERNAL }
HEATER-<

THEHMO-
SWI TCH

PURPLE 1115 VACI

ORANGE 1230 VACI^j

OPTIONS

ELECTRIC RATING OF ES 1
AND ES5 IN AMPERES

HEATER

125 & 250 VAC 15
125 VDC 0.5
250 VDC 0.25

WIRING DIAGRAM

(ACTUATOR SHOWN IN THE CLOSED POSITIONI

Figure 4



B.7 PRESSURE GAGE



B.8 SUMP CHAMBERS AND ACCESS COVERS



(816) 726-3361
(816) 726-7661
(815) 726-2163

NORWALK TANK COMPANY
Mechanical Sewage System

RON PIERSON
2121 MAPLE ROAD

JOLIET, ILLINOIS 60432

Mechanical Sewage Systems
Septic Tanks
Manholes
Water Vaults
Adjustment Rings
Ductile Iron Watermain
Copper
Brass
Clay Pipe
PVC Pipe
Truss Pipe
Culvert Metal Pipe
Flexible Pipe
Dry Mix Products
All Types of Fittings

Joint System
For Manholes
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SECTION A-A
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POSITIVE IOCKING\
HOLD OPEN ARM
WITH S.ST.
SPRING ASSTST
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HMCES W/ TAMPER
PROOF FASTENERS

(COVCft SHOWN M
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SECTION 8 B
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SECTION C-C

STANDARD FEATURES:
• STAINLESS STEEL COMPRESSION SPRING ASSIST
• AUTO-LOCK STAINLESS STEEL HOLD OPEN ARM

WITH RELEASE HANDLE
» STAINLESS STEEL LUTING HANDLE. HINGES AND

ATTACHING HARDWARE
• STAINLESS STEEL SLAM LOCK W/REMOVA8LE KfY^
• CHANNEL rRAME
• BUILT-IN NCOPRENE CUSHION/GASKET
• BITUMINOUS COATING
» SINGLE IEAF CONSTRUCTION
• 300 LBS. PER SO. FT. LOAD RATING
• 10 YEAR GUARANTEE

SPECIFICATIONS
THE WIS SERIES (SMCU LEAF) ACCESS FRAMES AND COVERS AS MANUFACTURED
»T HALUDAY PRODUCTS. INC. Of ORLANOO. FLORIDA SHAU HAVE A 1/4* THICK
ONE-PIECE. MIIL FWSH. EXTRUDED ALUMINUM CMANNCL FRAME. INCORPORATING
A CCNIMuDUS CONCRETE ANCHOR. A t 1/2* DKAMACt COUPUNC SHALL 8E
LOCATED IN THE FROKT lETt CORNER OF THE CHANNEL FKAMC A BITUMINOUS
COATINC SHALL Bt APPUED 10 TXt FRAME EXTERIOR WHERE FT MLL COME M
CONTACT WITH CONCTTt. DOOR PANEL SHALL BC 1/4* AlVMMUM DIAMOND PLATE.
RDWFORCEO TO WIIH5TAMO A LIVE IOAD OF SOO IBS. PSF. POOR 5HAU OPEN
TO 90* AMD JtUIOUATICAUT LOCK WITH A STAINLESS STCTL MOLD OPEN ARM
WITH AN AIUUIHUM RELEASE HANDLE. FOR EASE OT OPERATION. THE MOLD OPEN
ARM SHALL INCORPORATE AN ENCLOSED STAINLESS STttL COMPRES90N SWUNG
A59ST. DOOR SHALL ClOSE FLUSH MTH THE FRAME AND REST ON A BUU.T-4N
NEOPRENE CUSHION/CASKET. LIFTING HANDLE. HINGES AND ALL FASTENING
HARDWARE 5HAU K STAINLESS STEEL. UNIT SHAU. LOCK »IH A STAINLESS
STEEL SLAM LOCK WITH REMOVA8U KEY. UNIT SHAU BE GUARANTIED ACAJHST
DEFECTS IN MATERIAL AND/OR WORKMANSHIP FOR A PEPTOO OF K> YtARS.

ALUM. FRAME

MODEL

NO.

WS3030
W1S3636

W'S3648
W1S2430

W1S2448

30'
36"
30"
36"
24

DIMENSIONS
8

37 1/2
431/2
371/2
43 1/2
31 i
31

30"
36"
48"
48'
30
48

37 1/2
431/2
55
55 1/2
37 *

UNIT
WT.

77 LBS.
87 IBS
94 LBS.
106 LBS.
65 LBS

74



R-1642 Manhole Frame, Solid Lid

Heavy Duty
Total Weight 380 Pounds

NEENA
FOUNDRY COMPAM.

R-1642-1 Manhole Frame, Solid Lid

Heavy Duty

Total Weight 325 Pounds
If application requires flange
at top for slab-type installation,
order as R-1642-1S. F
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R-1642-A Manhole Frame, Solid Lid

Heavy Duty

Total Weight 325 Pounds

axt

-26-

24-

2.i

P&

R-1643 Manhole Frame, Solid Lid

Heavy Duty

Total Weight 375 Pounds



'.SPECIFICATIONS

SUGGESTED

NEENAH quality construction castings conform to the following
requirements. Use this data in your specifications to insure
highest quality.

SPECIFICATIONS FOR CONSTRUCTION CASTINGS

GENERAL: Ferrous castings shall be as manufactured by Neenah .
Foundry Company or prior approved equal. They shall be
of uniform quality, free from blowholes, shrinkage, distortion
or other defects. They shall be smooth and well cleaned
by shotblasting.

QUALITY: Metal used in the manufacture of castings shall
conform to ASTM A48-83 Class 35B for Gray Iron or ASTM
A536-80 Grade 65-45-12 for Ductile Iron or in the grade
you specify.

FINISH: All castings shall be manufactured true to pattern;
component parts shall fit together in a satisfactory manner.
Round frames and covers shall have continuously machined
bearing surfaces to prevent rocking and rattling.

TOLERANCES: As cast dimensions may vary one-half the maxi-
mum shrinkage possessed by the metal or + / — 1/16 inch
per foot.

PAINT: Painting of castings does not provide significant added
protection to cast iron, but merely changes the appearance with
a colored coating. Castings are furnished unpointed. See follow-
ing page for additional information.

WEIGHT: All published weights are average (and approximate)
values. Deviation shall not exceed published weights by +/—
5 percent.

SUBMITTALS: Manufacturer's shop drawings shall be submitted
to the engineer for approval prior to manufacture or shipping
of castings to job site. The engineer shall retain the right to
reject castings not conforming to this specification and/or
approved submittal drawings.

Gray Iron — Best for Construction Castings
The use of gray iron offers many advantages over other materials
for construction castings.

Of all the common castable ferrous materials, gray irons exhibit
the best corrosion resistance and the excellent quality of high
compressive strength. These are valuable qualities for load
bearing street hardware.

Strength:
Gray Iron produced by Neenah Foundry is laboratory tested from
specimens to verify consistent tensile strengths of 35,000 p.s.i.

Through alloying, tensile strengths can be increased to 45,000
p.s.i. if specified.

., When to Use Ductile Iron
Ductile Iron is an ideal material for construction castings when
standard Gray Iron castings do not have the load bearing capa-
bilities or required impact resistance for a particular application.

While having the advantages of Gray Iron, Ductile Iron has
greater strength characteristics than structural carbon steel with-
out steel's inherent corrosion characteristics.
Ductile Iron is often used in areas subjected to loads greater
than H 20 loadings such as:

Industrial facilities with forklift traffic
Container Ports
Airports

Freeway traffic or hard rubber forklift tires may also necessitate
use of Ductile Iron due to impact loading.
Due to the excellent compressive strength of Class 35B Gray
Iron, mating Ductile Iron lids or grates with Gray Iron frames
is often the cost effective approach.
There are many factors involved in choosing a grade of Ductile
Iron. When there are unusual loading conditions or locations
subjected to extreme heat or cold, please consult our Product
Engineering Department for recommendations.

Casting Load Bearing Capabilities
Specifiers must be certain the castings they have chosen are
suitable for the intended loads. The U.S. Government prescribes
a Proof Load Test Procedure under Federal Specification
RR-F-621D. This is the same method used at Neenah. For details,
please see page 5.

TYPICAL SPECIFICATIONS AND MECHANICAL PROPERTIES OF GRAY IRON AND DUCTILE IRON

GRAY IRON

Cloti
No.

30

35

40
45

fcnsile Strength
p.».l.-

30,000

35,000

40.000
45,000

Specifications

ASTM A48-S3
ASTM A4B-B3
AASHTO M105-82
ASTM A4B-83
ASTM A4B-83

• DUCTILE IRON

Grade

60-40-18

65-45-12

80-5506

100-7043

CLASS A

1«n«il« Strength
p.i.1.

60,000

65,000

80,000

100,000

60,000

Yield Strength
p.i.l.

40,000

45,000

55,000

70,000

45,000

Elongation

185* Mm.

12(02096

6 to 12%

3 to 1096

1596 Min.

Specification*

ASTMA536-80
SAEJ434C
ASTM AS36-80
SAEM34C
ASTMAS36-SO
SAEJ434C
ASTMA536-80
SAEJ434C
MIL4-24137 CLASS A

SPECIFICATIONS & MECHANICAL PROPERTIES FOR NON-FERROUS METALS
ALUMINUM

ASTM
No.-

B26
B26

Alloy
No.

713.0

319.0

Physical Properties p.i.l.

•hnsile

32.000

23,000

Yield

22,000

13,000

Elongation

3*
I.5X

BRONZE

ASTM
No.

8584

BS84

Alloy
No.

C87200-12A

C86300

Physical Properties p.s.i.

lentil*

45,000

110,000

Yield

18,000
60,000

Elongation

2O%

12%

Moil of the castings In this catalog can be furnished in aluminum or bronze.
SPECIFY BY CATALOG NUMBER
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FROM LEACHATE
COLLECTION

SYSTEM

1"# BALL
VALVE X

2"# 90*
2"« BALL
VALVE

2'# BALL
VALVE

2" TEE 2* TEE

I I

00*

10,000-GAL
LEACHATE

HOLDING TANK

LEACHATE 2"* HOPE UNE 2"« CHECK
VALVE

2"# CONTROL
VALVE

TANK
BUILDING
WALL

NOTE:
ALL PIPING IS
ELECTRIC HEAT TRACED

CRA

figure B.9
SCHEMATIC OF 2*0 BYPASS LINE

Wauconda Landfill
1449-40(49)-MAR.11/92-REV.O (D-26)
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COOPERHEAT
Installation
& Maintenance

// /] imm^ammmi ||UNOV

WrR&nMi'-
'EGL1 Flexi-panels for Tank & Vessel Heating

2" * 1 /4- boned tram*
Of 2 (OO0S Of
stainfeas steal band

Eooxy
resin

Tightened Manway
stanAess S/S hatch loop
steel crimp for S/S

band

4-xV16"
500W
120V
parM

'EGL' epoxy glass laminated heating ftexipanels are 4ft x 1 '6"
and described in sheet HTO-32. Each panel provides 500W
at 120V. (240V also available.)
The first step is to make a metal frame to go around the
manway and to anchor W stainless steel banding tape,
alternatively the tape may be strapped around the manway
flange as a double loop.
The flexipanels are placed in position around the tank, or on
the underside of a horizontal vessel, and temporarily held in
place with duct tape. Two ft" SS bands then secure the
panels at 12" centers, the bands being tightened down with a
crimping type case banding machine.
Up to 7'6" diameter, 120V is more normally selected From 6'
to 15' diameter 240V is favored and from 12' to 30' diameter
480V is preferred. Note that EGL flexipanels are suitable for
600V operation, five in series.
For Class 1 and 2, D«v. 2. panels are supplied with an
attached K" NPT hub. Screw into each hub a 6" long conduit
nipple and attach a weatherproof conduit box suitable for two
incoming ¥2" conduits from underneath.

120V e" dia.—)
120V

Control unit

240V

Conduit box with
SampfuM

Maximum 5
120V heating panels

240V

480V

Evary other box
With 5 amp fuse
Maximum 10
120V heating panate

Every 4th box with 5A (use. Max 20 panels
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EGL-CC
SYSTEM HAZ —-1-*- SAFE

Epoxy
racm

Wiring
toother
panets
not shown

1/2-
S/S
strap

1/2"
conduit

C

The conduit box need not be explosion proof even if the
location is hazardous. There are no arcing and sparking
devices in the EGL System when solto-state CC controls are
used Use intermediate conduit instead and reduce costs.
Select z 5 amp fuse that is suitable for the,voltage and is
obtainable locally one that may be part of the wiring within
the conduit box and connected with insulated wire connectors
l wire nuts'! Fit one per box, 120V: one every other box, 240V;
one every fourtryoox, 480V interwire the panels via the boxes
as shown on page 1
The recommended control system is the Cooperheat 'CC'
electronic module which has a 25A solid-slate single phase
contactor controlled from a temperature controller with a
1 /8" diameter stainless steel tubular thermocoup'e with an
attached polarized plug
Using a sc'ewdnver to pry away the top SS band at the center
of the iirsi panel, insert the tubular thermocouple such that
the tip is at the centerpomt of the panel. Using epoxy resin
such as Devcon 2-ton epoxy. Duro Master-Mend or any other
similar adhesive, securely attache the t/c to the panel over 5"
of its length The plug end to ue in the conduit box where it
attached tc a polarized socket connect to the thermocouple
extension cable
Note that it is very important to connect the positive (+) wire of
tr»e extension cable (colored yellow) to the snail pin (*) of the
plug via the socket Contrary to first thought, red is negative,
not positive, in thermocouple circuitry Therefore the red wire
of the t/c extension cable is (•) and connects to the large pin
via tne socket.
Do not run the t/c extension cable in the same conduit as the
power wiring Use a separate conduit as shown it is only at
the tank-position where both power and t/c extension cable
enter trie box. that they may come together
After two hours examine the epoxy around the t/c lip. Make
certain it is a firm bond and is a part of the flexipanel itself. It
will thus register the maximum temperature of the panel (at its
midpoint) As the oanei must be operated within its maximum
temperature of 120°C (250°F) ensure that no unauthorized
person can resei (he CC temperature controller to a higher
level
Thermocouple circuits fail to safety. Power is switched off if
the t/c circuit is broken Thermostats, on the other hand, call

for power when the capillary is damaged and breaks.
Therefore thermostat control requires a second unit to lock
o jt for high-limit control. Cooperheat's EGL-CC System does
not require the second sensor. ,, *
Operating personnel should be instructed that the CC
temperature controller is NOT the temperature of the tank
contents It is approximately 20eC (40"F) higher but the
actual deviation should be found by an accurate thermometer
strapped to the outgoing piping under its insulation and the
reading taken when contents are flowing.
Sensing the panel temperature and not the lank temperature
is important in that it protects against over-voltage and
buildup of semi-insulating lining (impurities) on the inside wall
which can affect heat transfer. In addition, high-speed pulsing
of the heat via the solid-state contactor and the electronic
temperature controller provides absolutely constant heat as
Opposed to the slow on-off pulsing via thermostatic control
Make certain therefore that the vital thermocouple circuit is
installed correctly

EGL-CC SYSTEM (See above illustration)
A. Incoming single-phase supply from circuit breaker
B 25A single pole solid-state contactor. 430V maximum
C. Aluminum ftnned heat sink, external, for contactor
0 '/,' conduit tor wiring to flexipanels from contactor.
E vj" sealing fitting if tanks are in hazardous area.
F Dyke around tank(s) to limit and define Div 2 area
G. Weatherproof, nonexpJosionproof conduit box.
H. 6" long K* NPT conduff nipple between hub and box.
l W NPT conduit hub epoxy resined to flexipanel.
J 500W 120V 4ft x 1 ft 6in EGL heating panel.
K V stainless steel band applied by case bander.
L. 5A 120V auxiliary supply for temperature controller.
M. Miniature type, electronic temperature controller
N Outgoing thermocouple extension cable, type KX.
O. <A" conduit to carry and protect t/c extension cable.
P. Polarized socket at the end of the t/c extn. cable.
O. Matching polarized plug fitted to end of type K t/c
R. Conduit gland and sealing compound around t/c
S. 1 /8" diameter stainless steel tubular thermocouple
T. Panel banding lifted 1 /B" and t/c passed under
U Base heaters provide excellent circulation in lank

HTD-41 -1084-500
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COOPERHEAT
•INNOVATORS IN HEAT TRACING

'EGL' Epoxy Glass
Laminated & flexible
heating Panel

Electric Surface Heating of Tanks & Vessels

FLAT AND FLEXIBLE
•EGL' ELECTRIC SURFACE HEATING PANEL

T

6flCOW toad

Tcrmmationf
encaptutaMd tor
NpntiaiardOUt
Locations

Pan* may
Mcuntad

5/64-

y>' condu«
hue and IN
COM toad tor
Hazardous
Location*

CoUtaaa*
aaawdinsida
conduit hue

toi*r
Mngcondu*
mop* to H-
condiMnuo
•nd connect
gtnaral purpoat
COndiMbox
formcomno

HEAT TRANSFER - HORIZONTAL PANELS vsVERTICAL

Zrtmwid laval altows
torlOO%naatlran*t«r 50% hMt iranalar occurs

Specification
EGL panel size.............. 4ftx 1ft6inx5/64{80thou)m
Power rating ......................................... SOOW
Power density...................................... 84Wpsf
Voltage {State either 120 or 240V).............. 120V: 240V
Amperage....................................... 4.2A: 2.1 A
Maximum surface temperature of panel.............. 120*C
Maximum tank or vessel temperature maintenance .. 100*C
Minimum diameter for panel length ...................... 3ft
Minimum diameter lor panei width ................... 4fl6tn
Heating element................. Etched resistance attoy (oil
Dielectric ................ Several layers of fine glass gauze
Bonding material............................... Epoxy resin
Bonding pressure ................................... 300pst
Dielectric strength......................... Tested at 2200V
Glass/resin ratio .................................60%/40%
Thermal conductivity..................... 70* of pure glass
Waterproofness ...................................... 100%
Temperature softening point... 30% higher than FRP panels
Self extinguishing characteristic ...................... 100%
Absence of air bubbles in dielectric................... 100%
Structural strength............. 30% higher than FRP panels
Noxious odor at switch-on............................... Nil
Cold lead ................................ 6ft. Ordinary Area
Cold lead .......... 1ft and fc" conduit hub. Hazardous Area
Color of heating panel............................Dark Blue

EGL healing panels are constructed on similar Nnes to primed
circuit boards used in the electronic industry, instead of
computer controlled etched wiring laminates, the computer is
used to etch a pattern of resistance foil which is then
sandwiched between layers of glass gauze using epoxy resin
as the binder under pressure of 300psi.
Being extremely thin (5/64"), the panel is highly flexible such
that it may be strapped around 3ft diameter surfaces m its 4(t
length and 4ft 6in diameter surfaces in its 1ft 6m width.
The greatest use of heating panels is for tank and vessel
heating to provide temperature maintenance of the product
As the product level varies inside the tank, it is more effective
to apply the heating panels at the bottom of the tank in the
horizontal mode rather than the vertical model. EGL s flexibility
allows this to be achieved.
Case banding, polyester strapping or wire rope with toggle
tightening may be used to pull down the panels to the outside
surface of the tank. Thermal insulation is then applied.
With a tow power density of only 84 Walts per square fool, the
heating panel may be applied to fiberglass tanks<which lestSf
the passage of heat) and not damage the tank wall. Similarly,
on epoxy lined mHd steel oil storage tanks, the lining remans
undamaged wften oil level falls below the top edge of 4ne
heating panels.

Continued
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N0t> -
Hazardous

THERMOSTATO
CONTROL

CLASS I. II & III. DIVISION 2.
HAZARDOUS LOCATIONS
MAXIMUM OF FIVE 120V
OR TEN 240V PANELS.

1

THERMOSTATIC
CONTROL

CLASS I. II & HI. DIVISION 2,
HAZARDOUS LOCATIONS.
MAXIMUM OF TWENTY 120V
PANELS (4 IN SERIES)

W.r»*a» THERMOCOUPLE CONTROL

'20V'240V
transformer

o 53
nm 55

JS SB j
45-——I

Ho'tman
12 « 12 »3(l

, 6<n
wiring I

Htrarccus

Refer to Publication HTO-30
lor explanation o' VT20

Up to ten f>pe tracing system

CLASS I. It & III. DIVISION 2
HAZARDOUS LOCATIONS.
TANK SURFACE HEATING
& PIPE HEAT TRACING

Up tc I've 120V panels may be connected off a 22 amp
thermostat, the current m each panel being 4.2 amps. If any
one of the panels is damaged, the others may slid operate it a
6 amp fuse is crimped mto the wiring which feeds each panel
It 240V panels are selected, up to ten panels may be
controlled by the 22 amp thermostat, the (use being 3 amp
per panel
in Division 2 hazardous locations. Cooperheat otters a Iwin
bulb thermostat which satisfies Article 501-3-lc of NEC-84
as being nonmcenflive
A 30A double pole circuit breaker (A) with shunt trip is located
in the nonhazardous area and feeds the NEMA-4 twin
thermostat unit (0) which has a 25A solid-state contactor to
switch the load Conduit (B) interconnects conduit boxes (I)
at each par.?: position wnere the individual fuse (I) is located
Cold lead from panels (E) pass via conduit nipple (H) to the
boxes Hign iimn trip of ihe panels is via the second thermostat
which has a 2'/,fl> solid-state relay tor nontncendive trip ol the
30A breaker thus providing manual reset.
As the size ot tanks increase and the number of heating
panels also increase, consideration is given to connecting
the panels m series oft 480V This reduces on-sue fjgrss
forming requirements
Up to twenty 120V panels may be controlled via the 25A
solid-state contactor thus providing up to lOkW of heat.
Due to me (act tnat the on-of I contacts m each thermostat
maxe and break miiiiamps m the gale circuit of Ihe solid-state
retays (contactors) and do not have lo make and break up to
10kW of power, nfe expectancy is much greater
Ail thernnosiais call for power if the capillary or butb is broken
or the bellows become punctured and most users protect
aga'nsi this happening by having the second high-limit
thermostat, (he bulb being applied by epoxy resin to the
center ot one of the heating panels
Toe control thermocouple bulb for tank temperature is located
2 away irom meeogeof one of the heating panels and at the
lop ecge level ol the panels Held on by duct tape it is
preferably secureo unde' the banding which holds on the
panels

•!••

Storage tanks anc associated piping may be heated by
grouping the r.ontrois n the safe area where the panel board
is located ano utilizing temperature controllers and thermo-
couples instead of thermostats Alternatively, as Cooperheat
controls are entirely solid-state and nonmcendtve. the controls
may oe p:acec m t*e hazardous area
Cooperheat supplies CC control chassis units which have
25A solid-stale relay (contactor) lor panel switching or. IDA
tnac power module, also sond-state. lor the control of
Coope'heat s VT20 System for pipe heat tracing
Eacn unit is 7 w.ae and takes up 9" space of a Hoftman 12
x 12 x 3tt 4ft o' 6ft winng trough The 2SA solid-state relay
wir ,is f.nned neat s>nk is mounted m the top lace of the
trougn and me t-OO tnac power module is similarly mounted
(A) This may be I ieia-assembly work
The lacia panels are hinged such they drop down tor access
Tr>ey are tilted with either one or two temperature conffgtyers
for tann heating (B) or with tnac power control and a
temperature controller for pipe heal tracing (CI • '*-

-.:'"• **•AS temperature controllers shut down the heating i! theono-
couD'e circuits open-circuit (as opposed to thermostats-which
oo ne reverse) it is not mandatory to have the second
temperature controller for panel heating, although one is
shown m the diagram. It opens one of the 30A DP circuit
breakers shown in the panel board via us shunt trip
High dmii protection is no) requ»red for the VT20 System flue
to its unique feature of the power (Watts'per loon being set on
the HC to tnac module and also Ms individual circuit high
soerrt (using OcaM brcakors are ISA rated
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ARKTITE& Heavy Duty Plug
AP Series, Model 80,
Styles 1 & 2,200/400 Ampere

IF852
Installation and

Maintenance Information
grounding contact (pole) which is also connected to the plug sleeve
through a factory installed grounding strap.

APPLICATION
AP Series ARKTJTE Heavy Duty Plugs are designed to provide connection
and distribution of secondary electrical power from a power source to
portable or stationary electrical equipment AP Series Plugs arc compatible
with Crouse-Hinds AR Series receptacles and APR Series cable con-
nectors. Refer to Crouse-Hinds Catalog CM4000/4700 for a complete
listing of compatible ARKTITE heavy duty receptacles and connectors. AP
Series plugs are supplied in 3 and 4 pole designs. They are capable of
carrying a maximum continuous current of 200 or 400 amperes at a rated
voltage of 600 volts AC from 50 through 400 Hertz, or 250 volt* DC. 200A
rated AP series plugs feature load breaking capability in emergency
situations at or below the plugs maximum current rating.

CAUTION
400A rated AP series plugs may only be connected or dis-
connected with electrical power OFF.

ro plug men
Style 1
Typical 3-wire. 3-pole plug and receptacle

4«iGroundra)
-* dtsnw

Factory
• installed
grounding
strap

Style 2
Typical 3-wire, 4-pole plug and receptacle

Two styles of plug grounding are available. Style 1 units have the
grounding conductor connected to the plug sleeve with a pressure
connector located on retaining cup. The plug sleeve and receptacle detent
spring connection form the grounding path. Style 2 units contain an extra

PLUG DISASSEMBLY

Actual operation must comply with the information stipulated on the plug
nameplate. AP Series plugs may be used in areas classified as non-
hazardous in accordance with the National Electrical Code* (NEC). AP
Series plugs should be installed, inspected, maintained, and operated
only by qualified and competent personnel.

Front Insulator Retaining Cup

Slip Washer

it Screw

Plug Sleeve Female Contacts Rear Insulator
iland Nut

Handle Body Sealing Bushing

Figure 1 AP Plug Detailed Description (Style 2 Shown)

1. Loosen gland nut set screw two turns. Unscrew gland nut from
handle body, remove slip washer and sealing bushing and set aside for later
reassembly. See Figure 1.

2. Loosen handle body set screw one turn. Unscrew handle body from
plug sleeve assembly and set aside.
3. Remove two %-20_hex head retaining screws that secure the retaining
cup and insulator/contact assembly in the plug sleeve. Remove insulator/
contact assembly. See Figure 2.

Figure 2 Insulator/Contact Assembly

•National Electrical Code is a Registered Trademark of the National Fire Protection Association.



4. Remove me retaining cup from insulator/contact assembly by sliding
it sideways off contacts. Remove front insulator.

5. Remove the contact retaining clip from all contacts, except the ground
contact In Style 2 plugs, located in front of the rear insulator. To remove the
clips, insert a flat blade screwdriver between the clip and contact, then
rotate screwdriver to pry off the clip. Remove the contacts from the rear
insulator assembly. See Figure 3.

Figure 3 Retaining Clip Removal

CABLE CONNECTION

WARNING
Electrical power must be turned OFF before and during instal-
lation and maintenance.

1. Establish a wiring pattern.

WARNING
Before assembling an AP Series plug, a wiring pattern must be
established. The same colored wire must be put into the same
numbered contact on all plugs and receptacles in a system. This will
assure correct system polarity and reduce the possibility of equip-
ment damage and/or personal injury due to misphasing or shorts.

ARKTITE plugs and receptacles are polarized so plug enters receptacles
only one way. Contact recesses in insulating bodies are identified by
number. This assures proper polarity of conductors through plug and
receptacle or cable connector.
To ensure uniformity of the system follow these instructions or use
your own established standards. Electrical continuity testing is required to
verify proper polarization.

Connect wires, identified by color in first column of Table 1, to contacts
identified by number noted in columns to the right. White wire is connected
to contact identified by #2. Connect other contacts in accordance with
color of wires.

Conductors are identified by the color of insulation on each individual
conductor. These colors agree with those given in Section 210-5 of N.E.
Code for multi-wire branch circuits: an additional wire in the cable,
uninsulated or identified green, is for grounding and complies with
Sections 250-42 and 250-45 of N.E. Code. If conductors are not identified
with exactly these colors, these colors may be assumed in making proper
connections. If the conductors are all alike except one, that one is to be
assumed to be white and the others to be in the same relative locations at
the other end of same cable. If any doubt exists on identification, test
them out electrically.

TABLE 1

Color of Wlrt
In Cable
3 Pole

White'
Black
Red (Style 1 only)
Green"

4 Pole
White'
Black
Red
Yellow/Russet
(Style 1 only)
Green"

Numbers On Insulator Body

Style 1
Contact #2
Unnumbered Contact
Contact f 1
Grounding Lug on
Retaining Cup

Style 1
Contact #2
Unnumbered Contact
Contact #1
Contact «3

Grounding Lug on
Retaining Cup

Style 2
Contact #2
Contact *1

Grounding Contact

Style 2
Contact #2
Contact #3
Contact #1

Grounding Contact

NOTE: All installations must be electrically tested to assure proper polarity
of conductors between plugs, receptacles and connectors.
'White wire must not be used for grounding. If portable cable contains an
uninsulated wire, or one identified green, this wire is for grounding the
portable device. If no green or bare wire is in the portable cable, another
wire may be connected through plug and receptacle connections to
conduit or some other non-current-carrying conductor permanently
grounded in accordance with Article 250 of the National Electrical Code.
"Use the pressure type termination

2. Make sure that the diameter of the cable to be attached to the plug
is compatable with the AP Series plug strain relief and bushing. Refer to
Tables 2 and 3 for AP Series plug catalog numbers and the corresponding
cable diameters that they will accommodate.

TABLE 2 200 AMPERE AP PLUG
Catalog No.

(.56" Ola.
Wire Well)
AP20355
AP20357
AP20358
AP20455
AP20457
AP20458
AP20365
AP20367
AP20368
AP20465
AP20467
AP20466

Cable Diameter
Accommodated

(Inches)
.875 to 1.375

1.375 to 1.875
1.875 to 2.500

.875 to 1.375
1.375101.875
1.875 to 2.500

.875 to 1.375
1.375 to 1.875
1.875 to 2.500

.875 to 1.375
1.375101.875
1.875102.500

Catalog No.
(.75" Ola.
Wire Well)
AP203511
AP203S12
AP20451 1
AP204512
AP204513
AP203610
AP203611
AP203612
AP204611
AP204812

Cable Diameter
Accommodated

(Inches)
1.375 to 1.875
1.875 to 2.500
1.375 to 1.875
1.875 to 2.500
2.500 to XOOO

.875 to 1.375
1.375 to 1.875
1.875 to 2.500
1.37510 1.875
1.875102.500

TABLE 3 400 AMPERE AP PLUG
Catalog No.

(.84" Die.
Wire Well)
AP40357
AP40358
AP40457
AP40458
AP40367
AP40368
AP40467
AP40468

Cable Diameter
Accommodated

(Inches)
1.375101.875
1.875 to 2.500
1.375 to 1.875
1.875 to 2.500
1.375 to 1.875
1.875102.500
1.375to 1.875
1.875 to 2.500

CalalogNo.
(US'Dla.
Wire Well)
AP403510
AP403512
AP404510
AP404512
AP403610
AP403612
AP404610
AP404612

Cable Diameter
(Inches)

2.500 to 3.000
3.000 to 3.500
2.500 to 3.000
3.000 to 3.500
2.500 to 3.000

• 3.000 to 3.500
2.500 to 3.000
3.000 to 3.500

3. Loosen hex head bolts on cable clamps and slide gland nut over
cable. Slide slip washer over cable with bevel towards the gland nut.

Figure 4 Gland Nut/Handle Body Detail
4. Slide sealing bushing (selected from bushings packed with unit)
that has smallest inside diameter that will pass over the cable. Slide over
cable with large end towards gland nut. Slide handle body over cable. See
Figure 4.
5. Strip outer cable jacket and then conductor insulation to the dimensions
shown in figure 5. These dimensions will allow the conductor cable to
bonom in the contact wire well and the cable insulation to extend into the
insulator tube.

• G/ownomg Conductor

'Strip v«" For Use With STYLE 1 Wire Well
All Others — Strip 1 ••/,.."

Figure 5 Cable Insulation ___



CAUTION
Oo not cut into the individual conductor insulation when removing
the outer cable jacket. Oo not damage the conductor when removing
its insulation.

TABLE 5 400 AMPERE CONTACTS

6. Connect the conductors (except the grounding conductor) into each
contact wire well by either crimp (preferred) or solder method, following the
established system wiring pattern. Grounding conductors are not crimped
or soldered but held securely with two pressure connector screws.

Crimp Connection:
Proper crimp termination may require the use of a wire well reducer
to ensure a complete metal fill in the cnmped joint. Tables 4 and S list the
various wire well reducers and crimping dies to be used with each wire well
contact and conductor size.

Select the proper wire well reducer (supplied with AP Series plugs
ordered with a "T suffix on the catalog number), and insert into the contact
wire well. See Figure 6. Insert the conductor and crimp the connection in
two places using a Thomas & Bens hex crimp die recommended in Tables 4
and 5. Crimp near bottom of wire well first making sure that the reducer is
fully inserted in wire well. Refer to Figure 7.

Cable

•-Second Crimp

First Crimp

Wire Well
Reducer

1.06
Figure 7 Crimp Connection

Inspect the crimp connection. The contact must securely grip the con-
ductor without any cracks or tears in the wire well. Remove any flash raised
by crimping.

TABLE 4 200 AMPERE CONTACTS

CONTACT
1.0.

56

56

56

56

56

.75

75

CABLE
SIZE

AWG/MCM

1

I/O

2/0

3/0

4/0

4/0

250

C
cc

CLASS

B
H
1

8
H
1

B
H
1

B
H
1

e
M
1

B
H

ONDUCTOR
NSTHUCTION

STRANDS

19
259
210

11
259
266

19
259
342

19
427
416

19

427
532

37
427
637

OIA.

332
378
367

373
424
441

418
477
500
470
.535
549
528

.602
613

.575
853
682

REOl
ftEOL

O.O.

555
555
555

555
.555
55S

555
.555
nonan

JCER
IHFD

1.0.

469
469
469
469
4«9
.469

.4*9
500

touirad
nonaradwrao
nonaraoumM
nona raouirad
non» raqumM
.745
745

745
745

non* I

.672
672

672
672

•Quired

T A B *
04ENO.

54
54
54
54
54
54
54
54
54
54
54
54

$4

6SH
6SH

71H
66H
66H

CONTACT
I.O.

.64

.64

84

1.25

1.25

1.25

1.25

CABLE
SIZE

AWO/MCM

350

400

500

500

600

700

750

CONDUCTOR
CONSTRUCTION

CLASS

a
H
1

B
H
1

B

M
1

e
H
1

B
H
1

B
H
1
M

STRANDS
37

427
6S2
37

427
960

37

427
1.225

61
703

1.470
61

703
1.729

61
703

1.662
18.788

DIA.

.681

.772

.600

.726
J26
.631

J13

.823

.941

.693
1.022
1.027

964
1.106
1.194

.998
1.145
1.235
1.207

REDUCER
REQUIRED

OJ5.

MO
nonan
nonan
430

nonan
nonan

nona n

1.240
1.240

1.240
1.240
1.240
1.240
nonan
nonan

I.D.
735

iqund
iqund

.735
iqund
raund
iqund

.950

.950
.950

1.040
1.040
1.040

iqund
iquntf

1.240 1.040
nonanquind
nonaraqumd

DIE NO.
87M
87M
67H

67H
67H
87H

87M

115H
11SH

11SH
115H
11SH

115H
115H
115M

11SH
115H
115H
115H

•UaainThomaatBatta Crimp TooU. Catalog *13S42(*aad)
*13604 (Pump)

Solder Connection:
Reliable solder connections require the use of proper soldering techniques.
Remove insulation from conductor as shown in Figure 5 and wire
brush contact wire well.

Hold contact in insulated vise with wire well in upright position. Heat and
pre-tin the wire well using a 60-40 rosin core solder. Do not fill well with
solder.
NOTE: A high heat source (750* F) is required for good soldering. Use a
high current resistance type. A torch may be used only if the surrounding
conductor insulation is adequately protected.
Insert conductor into wire well as far as possible while applying heat
to the well. Add solder by melting on conductor until well fills and a smooth
concave surface of solder forms between the cable and well lip.
Remove heat but continue to hold the conductor and contact rigid
until solder solidifies. A good solder connection is indicated by a bright
shiny solder surface.

PLUG ASSEMBLY
1. Place retaining cup around rear insulator insulation tubes.
2. Following the system wiring pattern, push each contact into position
in the rear insulator body. Insert the green or grounding conductor into the
grounding contact wire well at the same time. Securely tighten the two
pressure connector screws to 30 in. Ib. torque.
NOTE: NEC prohibits soldering of the grounding conductor in the
grounding contact.
3. Install the contact retaining clips onto each contact when fully
inserted into rear insulator body. See Figure 8. ________

Conlacl

Figure $ Retaining Clip Locations

•Uia in Thomat * 6«lli Crimp TooU. Catalog '13642 (Head)
• 13604 (Pump)

4. Slide front insulator over contacts making sure that polarizing grooves
are aligned. Slide plug sleeve over contact assembly with polarizing
grooves sliding over alignment key until insulators seat on the inside boss.
5. Install two slotted %-20 hex head screws through holes in retaining
cup into sleeve. Torque to 30 in. Ib.
NOTE: The grounding strap from the grounding contact in Style 2 plugs is
also attached to the sleeve with one of these screws. The strap is to be
placed on top of the retaining cup. Refer to Figure 9.



Grant Slnp

Figure 9 Grounding Strap Location

6. Slide handle body up cable and thread into plug sleeve until bottomed
on O-ring gasket Torque to 10 Ibs. ft. minimum. Tighten Ml screw on
handle body flange to 25 in. Ibs. torque.
7. Slide sealing bushing and slip washer into place in handle body. Screw
gland nut onto end of handle body tight enough to firmly squeeze bushing
against cable. While tightening the gland nut, push in on cable to relieve
strain on the wire terminals. Tighten gland nut set screw to 25 to 35 in. Ibs.
torque.
8. Tighten the cable clamp hex head bolts to 25 to 35 in. Ibs. torque
completing reassembly of the plug.
SPECIAL FEATURES
AP Series plugs with special features are identified through trie addition
of a suffix to the Catalog Number.
Suffix T: Plug is supplied with wire well reducers for crimp termination.
Suffix S4: Plug interior is rotated 22-1/2 degrees for special polarity
application.
Suffix S22: Reversed contacts: Plug is assembled with recessed male
contacts.

HMimng Ifcngs

Figure 10 Suffix S22 Reversed Contacts

CAUTION
The multiple point bands and their retaining rings on the S22
reversed contacts must not be removed. Inspect and replace if
broken, damaged, or missing. Plug will not operate property without
all bands and retaining rings intact. Each band is secured with two
rings - one on each end.

AP Series plugs witn special features sucn as reversed contacts (Suffix
S22) and rotated interiors (Suffix S4) are compatible only with receptacles
and cable connectors built with the same special feature. Always compare
catalog numbers located on unit nameplates if in doubt.

WARNING
If any pans of the plug, receptacle, or connectors appear to be
missing, broken, or show signs of damage,

DISCONTINUE USE IMMEDIATELY.
Replace with the proper replacement part(s) or properly repair
the item(s) before continuing service.

ELECTRICAL TESTING
Do not connect to power until the following electrical tests have been
performed:
• Make continuity checks of wiring to verify correct phasing and
grounding connections.
• Check insulation resistance to be sure system does not have any
short circuits or unwanted grounds.
NOTE: The National Electrical Manufacturers Association (NEMA) publi-
cation No. PB1.1-1979 indicates that an insulation resistance of less than 1
megohm on an open circuit is an unsafe condition that must be investigated
and corrected prior to turning the power on.

MAINTENANCE
Electrical and mechanical inspection of all components must be performed
on a regular schedule determined by the environment and frequency of
use. It is recommended that inspection be performed a minimum of once a
year.
1. Inspect all contact terminators for lightness. Discoloration due to
excessive heat is an indicator of a possible problem and should be
thoroughly investigated and repaired as necessary.
2. I nspect interior insulation for surface contamination or physical damage
such as cracked or broken segments. Contaminated insulators should be
cleaned and broken insulators replaced.
3. Check grounding and bonding for correctness of installation and
secureness of connection.
4. Check gaskets lor deterioration and replace if necessary.
5. Clean exterior surfaces making sure nameplates remain legible.
6. Inspect the multiple point contact bands and retaining rings on
the Suffix S22 reversed contacts. Replace if broken, damaged or missing.
Do not operate without all bands and retaining rings intact.
7 Inspect cable clamp tightness to ensure proper cable gripping.
8. Check tightness of all screws before using.
9. Inspect metal housings and replace those which are cracked or
broken.

In addition to these required maintenance procedures, we recommend an
Electrical Preventive Maintenance program as described in the National
Fire Protection Association Bulletin NFPA No. 70B.

ELECTRICAL RATING
Maximum Voltages: 600 VAC @ 50-400 Hz. 250 VDC
Maximum Continuous Current: 200 or 400 Amperes.

All statements, technical information and recommendations contained herein are based on information and teats we believe to be reliable.
The accuracy or completeness thereof are not guaranteed. In accordance with Crouse-Hinds "Terms and Conditions of Sale", and since
conditions of use are outside our control, the purchaser should determine the suitability of the product for his intended use and assumes all risk
and liability whatsover in connection therewith. __________ ______________ _________

CROUSE-HINDS
ELECTRICAL
CONSTRUCTION
MATERIALS
Division of Cooper Industries, Inc. • Syracuse, New York 13221 • USA

1986, Cooper Industries. Inc. IF852 2/86
Supersedes 11/84 Issue
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B & K ELECTRICAL CONTRACTTNG. INC.
15O3 UTOHAEI/H GTSBXT

Oraric. EL 60417
(7081 678-53BO OH 34»-<S58tt

Wauconda Landfill Project
Sump pumping system
Waucojidu Illinois

SEQUENCE OF OPERATION FOR AUTOMATIC MODE

SELECT EAST OR WEST PUMP OPERATION USING THE "LEAD SELECTOR SWITCH".
PLACE BOTH HAND/OFF/AUTO SWITCHES IN THE AUTOMATIC POSITION.
PLACE "HOLDING TANK HIGH LEVEL OVERRIDE SWITCH" IN THE AUTOMATIC

POSITION.
AUTOMATIC OPERATION MODE SELECTION IS NOW COMPLETE.
SYSTEM WILL NOW OPERATE AS FOLLOWS:

liquid level rises in sump pit and makes SF1 float switch,
liquid level continues to rise in sump pit and makes SF2 float

switch,
when SF2 is made, CR1 relay pulls in starting the pump which was

selected by the lead switch,
lead pump will continue to run until liquid levels drops below

SF1 float switch,
If lead pump will not keep up with liquid level and water

continues to rise, SF3 will make and pull in CR2 relay,
which will start the second pump,

both pumps will continue to run until liquid level drops below
SF1 float switch.

if both pumps will not keep up with liquid level, SF4 will make,
lighting the red rotating beacon light located at the
control cabinet near street.

if you are pumping to the holding tank, when high level is
reached in the tank, the high level float switch (TPH) .
located on top of the holding tank will make, palling in
CR3 relay and will shut down either or both pumps,

by placing the "high level override switch" in the emergency
position, you will override the high level float on the
holding tank and will be able to continue pumping
operation. YOU MUST RBMBMBBR THAT WITH THE "HIGH LEVEL
OVERRIDE SWITCH" IN THE EMERGENCY POSITION, THE HOLDING
TANK HIGH LEVEL ALARM IS BY-PASSED AND WILL HAVE NO EFFECT
ON THE PUMPS OR THE LEVEL INDICATION IN THE HOLDING TANK.

COKMKROIAL.



K ELECTRICAL CONTRACTING, INC.
15O8 MICELAEX/B STREET

CWZTK. IL 00417
(7081 678-5320 OK i*4»-e586

Wauconda Landfill Project
Sump pumping system
Wauconda Illinois

SEQUENCE OF OPERATION FOR MANUAL MODE

SELECT EAST OR WEST PUMP OPERATION USING THE "LEAD SELECTOR SWITCH".
PLAC* PUMP SELECTED BY LEAD SWITCH IN THE HAND POSITION.
PLACE SECOND PUMP IN THE OFF OR THE AUTO POSITION. If second pump is

placed in the auto position, it will operate aa in the auto
node and turn on when SF3 makes. if second pump is placed in
the off position it will not operate.

PUMPS WILL ONLY OPERATE IF THERE XS LIQUID PRESENT IN THE SUMP PIT
AND SF1 IS MADE.

BOTH PUMPS WILL NOT OPERATE IN TUB HAND POSITION UNLESS SF3 IS MADE.
CARS SHOULD STILL BE TAKEN IN REGARDS TO THUS "HIGH LEVEL OVERRIDE

SWITCH". NORMAL OPERATING POSITION MUST BE IN THE AUTO
POSITION.

MANUAL OPERATION MODE SELECTION IS NOW COMPLETE.

COlOtKKdAl, RESIDENTIAL



INSTRUCTION SHEET f!'»Y. 1991

INSTRUCTION SHEET JULY, 1991

CLASS 9001 TYPE KS_K KEY OPERATED SELECTOR SWITCH OPERATOR
UNDERWRITERS LABORATORIES LISTED FOR USE ON A FLAT SURFACE

OF TYPE 1, 2. 3, 3R, 4. 6,12 AND 13 ENCLOSURES
PANEL
l/ltiWri. To 1/4 m».

LINER
|Mu<l B* AllKTMd
Al All Timn)—, LOCATING MARK

/(On Operator)
/•KN-riOrKN-1)
.LEGEND PI ATE

x

m
*

JCs

I

O

«
r)

CJ

—

(M

00
OX

00

XO

•• •"

XO
oo
Ox
OO

*;

OOxO
OXOO
OOOX
XOOO

. - - •

LOCKING
THRUST
WASHED

.KN-2. KN-),KN-a
LEGEND PLATES

A. tolatottonol Operator to Panel Uato. Class tOOl Type KH-2. KM-3 Of KM-i
Saw Cain HaplacaiNanf InattucVona Dafofa IntlaMng Contact Blocfca.
I. Mmml on* dm 9001 Type M Contact Mock lo Me operator. Tighten I

CAUTION: Mevnt a mailmiiin al 2 cenfacl unttt lo momentary (a|
Mlng Scrawl to S-8 In. Ib.

id) eperalora. Mount a
mailmwm ol 4 eentacl unH. 2 In iMtfam end 2 aide by aide en • __.._„. -

i. Remove to ring rut. taking tirusl washer and Mm washer from the operator.
3. Discard the kxWng t»ru«l washer and trim washer.;
4. Retain the required number of compensating gaskets (determined from Figure 1) on tie operator.
5. toart the operator Into the panel from the rear with the locating mart at lha top.
6. total lha required Legend Plate on the operator by aligning the tab with slots In the operator and panel.
7. total lha ring nut on the operator and tighten with a Class 9001 Type K-95 ring nut wrench. Recommended

lightening torque: 6-8 pound-teel.
B. Insulation of Operator to Panel Using Class 9001 Type KN-1 and KN-7 Legend Plates 2

Foltow stops Al.A2.A4 and AS above. «r
6 total the Legend Plate on to operator. 9
1. total Ihe tocUng thrusl washer on tha operator by aligning the tab with lha stats In the operator. Legend PUS 7

and panel. t*
8. total Ihe ring nut on Ihe operator and tighten with a Class 9001 Type K-9S ring nut wrench. Recommended R

lightening torque: 6-8 pound-feet. 8
C totaaafon of Operator lo Panel Without Legend Plate Follow steps At> A2, A4 and AS above.

6. total Ihe trim washer on Hie operator.
7. total the tockingihrusl washer on Ihe operator by aligning Ihe tab with the slots In lha operator, trim washer and

panel, then follow step B8 above.

MINIMUM CEHTEM.INC SMCINOS
v.rtiol Horlionlil

Without LtvtlMI PUIt I.M 125
Wllh LtgMd Pl»l« Connrit your

Squirt O Dlgnl

CLASS N01 TTKR-N
HmO NUT WKIHCH NOUHMCM

TMI I>«MM>rMI>>MilkMH>>IMM TH

•«• Mi. nt-s. n» »tni> IMF M CM *m
SUM*fmtt M». nm am »»m 11 «•«

SQUARE O*
3007- "17J



B.13 BUILDING ENCLOSURE
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APPENDIX C

STANDARD REPORTING FORMS

(1) WEEKLY SUMMARY OF LEACHATE VOLUME TO VILLAGE
MANHOLE 12-24

(2) MONTHLY RECORD OF LEACHATE TRANSFER TO HAULAGE VEHICLE

(3) SAMPLE WASTE MANIFEST FORM

(4) REGULAR, MONTHLY AND ANNUAL INSPECTION REPORT

(5) SAMPLE MONTHLY SUB-CONTRACTOR RECORD AND INVOICES



LEACHATE TRANSFER RECORD - WAUCONDA LANDFILL SITE

MONTH OF ,

DATE TIME

TANK LEVEL
BEFORE
LOADING
(feet)

TANK LEVEL
AFTER
LOADING
(feet)

VOLUME
LOADED TO

TANK TRUCK
(gallons)

NAME OF
CONTRACTOR
PERSONNEL



Week Beginning: Days since previous inspection:.

WAUCONDA LANDFILL SITE INSPECTION REPORT - PART I

Regular (R): Monthly (M): Annual (A):

Inspector(s) (1)

(2)

Date of Inspection:

A. ^e^chate Collertlon/Forcemain and Electrical System:

1. Electrical Control Panel
a. Is the panel functioning?
b. Any fault alarms noted or reset made?
c. Hour meter East West

2. Sump 1 Pumping Chamber
a. Pump E and W operational? Pumping to Sewer or Tank,
b. Unusual noises or vibration from pumps E or W?
c Valves and pipe watertight?
d. Sump liquid level below high-high level?
e. Any indication of sump overflow?
f . Sump covers secure?
g. Level switches secure?
h. Sump free of debris?
i. Sump vent open?

3. Sump 2 Chamber
a. Chamber and Piping intact?
b. Has the tank been backflowed to Sump 2

since previous inspection?

4. Meter Chamber
a. Chamber and piping intact and pumped dry?
b. Meter functional?
Meter Reading gpm total gal

5. Drain Chamber and components intact and dry?

6. Air release chamber intact and dry?

7. Village MH 12-24 intact?

8. Buried pipe alignment free of encumberance?

9. Is vegetative cover intact over LC drain and FM?

10. Is there leachate seepage to Mutton Creek?

11. Has any servicing been conducted this month?

B. Comments/Follow-up Items To Above

Company:

Complete
Bv

Village
Village
Village

Village
Village
Village
Village
Village
Village
Village
Village
Village

Village

Village

Village
Village

Village

Village

Village

Village

Village

Village

Village

Required Not
Freauencv Yes No Check

R
R
R ___ ___ ____

R
R
R
R
R
R
M
M
M ___ ___ ____

R ___ ___ ____

R ___ ___ ____

R
R ___ ___ ____

M ___ ___ ____

M ___ ___ ____

M ___ ___ ____

M ___ ___ ____

M

M ___ ___ ____

M ___ ___ ____



Page 1 of 2

Week Beginning: ___________ Days since previous inspection: ________

WAUCONDA LANDFILL SITE INSPECTION REPORT - PART II

Regular (R): Monthly (M):

Inspector(s): (1)

Annual (A):

Company:

(2)

Date of Inspection:
Complete Required

By Frequency
Not

Yes No Check

A. Aboveground Tank and Enclosure Bldg

1. Containment floor and tank wall dry? OPL R
2. Signs of tank leakage? OPL R
3. Signs of piping/valving leakage? OPL R
4. Has tank been backflowed to sumps since last inspection? OPL R
5. Is the backflow system secure and off? OPL R
6. Has the high level alarm been activated? OPL R
7. Tank and piping insulation secure? OPL R
8. Pipe heat tracing operating? OPL R
9. Tank pad heaters operating? OPL R
10. Signs of overfilling on the tank top? OPL/CRA M
11. Signs of concrete damage or spalling? OPL/CRA M
12. Any damage to the building structure? OPL/CRA M
13. Tank vent open and dear? OPL/CRA M
14. Sump liquid level indicator operational? OPL/CRA M

Tank level: _____________________
Day/Time: _____________________

B. Truck Turnaround

1. Entrance gate and lock secure? OPL R
2. External above ground piping for truck loading

a. leakage? OPL R
b. suction line valve dosed? OPL R
c. insulation secure? OPL R
d. heat tracing operating? OPL R

3. Liquids on the loading pad? OPL R
4. Turnaround area intact? OPL/CRA M
5. Entrance culvert intact? OPL/CRA M
6. Concrete sump/pad intact? OPL/CRA M

C. Leachate Collection System

1. Review Village inspection checklist? OPL R
2. Pump run times E ____ W ____
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Regular (R): Monthly (M):

D. Landfill Cap and Perimeter

1 . Cover intact and free of erosion?
2. Vegetation cover intact? (provide comment)
3. Perimeter fence and gates intact?
4. Surface water ponding?
5. Exposed refuse or leachate leaks?
6. Animal burrows?
7. On-Site access road to sump 1 driveable?
8. On-Site access road to permit landfill driveable?
9. Grid-pattern walk-over of cap (attach notes)

E. Gas Vents and Monitoring Wells

1 . Are vents and wells properly locked and secure?
2. Bleed hole in casing dear?
3. No blockage down the well?
4. Depth to bottom of well decreasing?
5. Protective posts in place and secure?
6. Are labels legible?

F. Personal Protective Equipment

1. PPE supplies adequate and maintained
2. Spent materials properly disposed

G. Well Liquid Level to Top of Pipe (Monthly)

1.LW501:
2. LW502 :
3. LW503 :

H. Comments/Follow-up Items To Above

Annual (A):
Complete

By

OPL/CRA
OPL/CRA
OPL/CRA
OPL/CRA
OPL/CRA
OPL/CRA
OPL/CRA
OPL/CRA
OPL/CRA

OPL/CRA
OPL/CRA
OPL/CRA
OPL/CRA
OPL/CRA
OPL/CRA

OPL/CRA
OPL

4. LW504 :

Required
Frequency Yes

M
M
M
M
M
M
M
M
A

A
A
A
A
A
A

M
M

5. Permit Manhole :

Inspector(s) Signature

(1)

No
Not

Check

(2)
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Waucanda Landfill Names & Addresses
file: LAJSlf ILL N4MES.Report: BFI Names
COMPANr

'James It Address
PHONE CONTACT STREET CITY

Page 1
3/15/92

tabulance,Pol ice,Fire
Action Fence Co.
Acre Enterprises
American Power Rodding
Army Corp of Eng.
6 * K Electricacal Coot.
ARF Landfill
Berger Excavating Contrac
Brauer Land Surveying
C.I.D.
C.I.D.
CRA Consulting Engineers
CRA Consulting (Home)
CRA Consulting (Hone)
CRA Consulting (Hone)
CRA Consulting (Hone)
CRA Consulting Engineers
CRA Consulting (Hone)
CRA Consulting Engineers
CRA Consulting (How)
Dearbon Chemical Co.
Dearborn Chemical (Hone)
Elmwood Sewer & Plumbing
Emergency Disaster Agency
Emergency Response Unit
Eastern Services (Tanks)
Exxon
Exxon Chemical Co.
Exxon Chemical (Home)
Gasvoda & Assoc. (Pumps)
Good Shepard Hospital
Hertige Remediation
I1.E.P.A.
Lake Co.Health Dept.
Lake Co Health Dept.
Maecorp(manpower)
Haecorp (Emergercy)
Maloney Electric Supply
Handan Mechanical Co.
Mr. Frank Hauling
Mr. Frank Hauling
Mr. Frank Hauling (Home)
Hr. Frank Hauling (Home)
Mr. Frank Haul ing
National Response Center
Neighbor
Obenauf Rubish Removal
Obenauf Rubish Removal
Obenauf (Hone)
Dplinger's Consulting
Pesz Snow Removal
Planson Electric
Poison Control Center
Radian Corp Testing
Radian Corp.
Suburban Landscaping
Tree-Landscape Service
O.S.E.P.A.
Uauconda Landfill Site
Uauconda Public Works
Uauconda Sewer
Uauconda Sewer
Uauconda Township Supv.
Waste Management
Uaste Management
Ueather
Berger Excavting (FAX)
CRA Consulting (FAX)
CRA Consulting (FAX)
CRA Consulting (FAX)
Dearborn Chemical (FAX)
Exxon Chemical Co. (FAX)
Uauconda Vill Hall (FAX)
Maecorp (FAX)
Op linger's Consult (FAX)

911
708-358-9100
708-526-4554
708-526-3800
708-205-4540
708-672-5320
708-223-2722
70B-526-5456
815-385-1470
312-646-6660
312-646-3099
519-725-3313
519-886-9769
519-893-8070
519-578-0263
519-886-93B6
708-299-9933
219-322-7554
612-639-0913
612-785-1844
708-438-8241
708-526-7071
708-438-4111
800-782-7860
217-782-3637
618-382-3511
713-870-dl89,
708-438-2111
815-459-9370
312-891-4400
708-381-9600
708-378-1600
217-782-6760
708-360-6747
708-526-1125
708-709-0333
708-709-0333
708-893-6400
708-526-2930
800-426-7549
708-720-0700
708-957-2321
219-865-8641
708-481-5221
800-424-8802
708-526-5315
708-566-5159
708-566-5361
708-537-8969
708-639-3577
708-639-9321
708-526-3596
708-942-5969
512-454-4797
512-454-4797
708-259-6839
708-526-8083
312-886-4740
708-526-7208
708-526-9610
708-526 9612
708-526-9612
708-526-2531
708-409-0700
708-409-0700
312-353-4664
708-526-4204
519-725-1394
708-299-6421
612-639-0923
708-540-1595
708-540-1484
708-526-8809
708-957-7324
708-639-3577

Don Zeigler
Jerry McMaster
Danilo Corpuz
Larry
Dennis Maher
Bob Brauer
John Arand
Roger fuchs
Bob Fedy (Cindy)
Bob Fedy
Ron Frenner
Bob Pyle
Julian Hayward
Ken Myers
Ken Myers
Brian Sanburg
Brian Sanburg
Neil Everett (Ruth)
Neil Everett

Rand It Lake Cook Rds.
610 U. Liberty Street
1000 N. Rand Road
666 Dundee Rd. Suite 160
1503 Michael St.
Rt. 83
1003 Washington St.
5404 W. Elm St.
P.O.Box 1309
651 Col by Drive

Uauconda, II.
Palatine II. 62560
Wauconda, II. 60084
Wauconda, II. 60084
Northbrook, II. 60062
Crete. II. 60417
Graysiake, II. 60030
Wauconda, 11..60084
McHenry, II. 60050
Calumet City, II. 60409
Waterloo Ontario Canada N2V1C2

10400 U. Higgins Rd. Sui Rosemont, II. 60018
Ind.

382 W. County Road D St. Paul, Min. 55789
300 Genesee St. Lake Zurich. II. 60047
26730 N. Schwerman Rd. Wauconda. If. 60084
520 Old McHenry Rd. Lake Zurich, II. 60047

Jim Robinson
"John Mackay
John Mackay

Larry Malik
David Doll ins

Dennis Bennett
Jerry Tatme
C.H. Distributor
Guy Dell aria
Chris (trucks)
Michael Pfeifer
Thomas Grad
Michael Pfeifer
Terry O'Brien
Harold Brown
John Obenauf
John Obenauf
John Obenauf
Dick Op linger
Joe Pesz
Paul Planson
Jane Lidsey
J. Steven Gibson
Shawn
Gene Murdock
Rebecca Fry
Jeffery Kuester
Mark Dierker
Rick Burns
UMlitt Schubert
Dee Brench
Dennis Maher
Bob Fedy
Ken Myers

Neil Everett
John Mackay
Mark Dierker
Gary Hammer
Dick Oplinger

P.O. Box 149
Box 3272

51 N. Oakwood Road
53 McCabe

1594 Huntington Dr.
450 U.Hwy.Rt. 22
Pager 379-3801

3010 Grand Ave.
118 S. Main St.
333 U. 195th St.

1721 S. Wright Blvd.
388 Hollow Rill Dr.
221900 S. Central Ave.

18225 Gottschalk
2416 Foliage Lane
4447 Lincoln Mall Drive

28975 U. Garland Rd.
Indian Creek Road
Indian Creek Road

151 Sherwood Drive
4705 S. Roberts Rd.
2609 Hyde Park Ave.
8501 MoPac Blvd.
P.O.Box 9948
1500 Barbury Lane
1013 Highland Ave.
230 S. Dearborn St.
1213 Garland Road
302 Slocura Lake Road
Home 708-526-1478
Home 708-526-3625
505 Bonner Road
PO Box 7070, Suite 1000

Carmi, II. 62821
Houston, Texas.77079
Lake Zurich, li. 60047
Burtons Bridge. II.
Calumet City. II. 60409
Barrington, 11.60010
Romeoville, II. 61441
Springfield. II. 62708
Uaukegan, 11.60085
Wauconda, II. 60084
Glenwood, II. 60425

Schaumburg.il. 60194
Wauconda, II. 60084
Matt son, II. 60443

Homewood, II. 60430
Dyer, In. 46311
Matt son, II. 60443

Wauconda, 11.60087
Mundelein, II. 61349
Mundelein, II. 61349

Cary, II. 60013
Island Lake. 11.60042
Holiday Hills, 111. 60050

Austin, Texas 78766
Austin, Texas 78766
Mt. Prospect, II. 60056
Wauconda. II. 60084
Chicago il.60604
Wauconda, 11. 60084
Wauconda. II. 60084
Pager 314-2828
Pager 440-2972
Wauconda. II. 60084
UfstChester, II. 60154

Wauconda, II.
Waterloo Ontario, Canada
Rosemont, I).
St. Paul, Min.
Lake Zurich, II.
Lake Zurich, II.
Wauconda II.
Glenwood, II.
Cary, II.


