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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

PEOPLE OF THE STATE OF ILLINOIS, by LISA )

MADIGAN, Attorney General of the State of )
Mlinois, )
)
Complainant, )

) PCB No. 17-76

V. ) (Enforcement- Water)

PEABODY COULTERVILLE MINING, )
LLC, a Delaware limited liability )
company )
)
Respondent. )

NOTICE OF FILING SETTLEMENT
INVOLVING NPDES PERMIT MATTER

TO:  See attached service list (via electronic mailing)

PLEASE TAKE NOTICE that on the 8" day of June, 2017, I filed with the Illinois
Pollution Control Board Exhibit to Stipulation and Proposal for Settlement
(Stipulation previously filed without Exhibit), a copy of which is attached hereto and is
hereby served upon you.

NOTIFICATION — Pursuant to 35 Ill. Adm. Code 103.306, or 35 Ill. Adm. Code
103.300(b)(2) if the Board’s Procedural Rules are amended in R17-18, where a National
Pollutant Discharge Elimination System (NPDES) permit is involved in the settlement,
the Board will publish notice of the proposed stipulation and settlement at least 30 days
prior to accepting this settlement. This settlement involves an NPDES permit and
therefore a notice shall be published.

Respectfully submitted,

PEOPLE OF THE STATE OF ILLINOIS,
BY LISA MADIGAN, Attorney General of
the State of Illinois

By:  s/Brian J. Clappier
Brian J. Clappier
Assistant Attorney General
Environmental Bureau
Ilinois Attorney General’s Office
500 South Second Street
Springfield, IL 62701

Date: June 8, 2017
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CERTIFICATE OF SERVICE

I, Brian Clappier, an Assistant Attorney General, certify that on the 8th day of
June, 2017, I caused to be served by electronic mail, the foregoing Notice of Filing and
Exhibit to Stipulation and Proposal for Settlement to the parties named on the attached

Service List.

s/Brian J. Clappier

BRIAN J. CLAPPIER

Assistant Attorney General
Environmental Bureau, Springfield
Illinois Attorney General’s Office
500 South Second Street
Springfield, Illinois 62706

(217) 782-9031
bclappier@atg.state.il.us
ebs@atg.state.il.us
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PEABODY COULTERVILLE MINING, LLC

Standard Operating Procedures and Emergency Management Plan

Applicability

The purpose of this Standard Operating Procedures and Emergency Management Plan is to describe the
measures and procedures put into place to limit the discharge of slurry decant water from the facility as
well as to prepare personnel to respond in a safe and effective manner in the event of a discharge. This
plan acts as a reference for the slurry circuit water management procedures, discharge sampling
procedures, as a tool to communicate these practices to facility personnel, and as a resource during
emergencies.

The Plan provides guidance on the following:

1.

Management of Slurry Circuit water quality including monitoring and chemical adjustment
procedures.

Measures and procedures to limit discharges from Outfall 008 including the use of automated
pumps within the East Basin and Harp Pond impoundments.

Sample collection procedures for discharges from Outfall 008.

NPDES Monitoring Procedures for the entire facility.

Annual employee training for the monitoring and management of the slurry circuit as well as East
Basin, Harp Pond, and Outfall 008 structures.

Plan amendment requirements including updating the plan within 90 days of a change in facility
design, construction, operation, or maintenance that affects the water management at the facility.
The revised plan must be submitted to lllinois EPA within 30 days of modification.

Annual review of the plan and requirement to update the plan to reflect any administrative
changes including personnel changes or revisions to contact information.
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PEABODY COULTERVILLE MINING, LLC

PART 1
IMMEDIATE ACTION PLAN
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IMMEDIATE ACTION PLAN

Immediate action must be taken to limit the discharge of high solid content or acidic slurry decant water.
In general, the following steps are taken:

1. Engage the electric and or diesel pumps in the East Basin and Harp Pond

2. If the water is acidic, treat the water within East Basin and Harp Pond with alkaline amendments
including soda ash or ground limestone. Soda ash briquettes may also be placed in the Outfall
008 spillway.

3. Contact the Facility Manager or their alternate.

4. Collect a discharge sample.

In the event of a discharge, the following guidelines apply:

1. If the facility manager is not present, the senior on-site staff member natifies the facility manager
of the discharge and initiates the response.

2. The facility manager (or senior on-site person) must ensure a discharge sample is collected.

3. The facility manager (or senior on-site person) must contact the Illinois Environmental Protection
Agency and IDNR Office of Mines and Minerals within 24-hours if the discharge meets the criteria
outlined below.

4. The facility manager (or senior on-site person) verifies all controls (pumps, water treatment) are in
place and operating. If the facility manager is not available at the time of discharge, then the next
highest staff member in seniority assumes responsibility for coordinating response activities.

Regulatory Agency Notification

lllinois NPDES rules require the permittee to report any noncompliance that may endanger health or the
environment to the lllinois Environmental Protection Agency (618-993-7200) and IDNR Office of Mines
and Minerals (217-782-2000) within 24-hours of becoming aware of the circumstance. Per NPDES Permit
IL0062189 the following shall be reported:

1. Any unanticipated bypass which exceeds any effluent limit in the permit

2. Any upset which exceeds any effluent limit in the permit

3. Violation of a maximum daily discharge limitation for any of the pollutants listed in the permit or
any pollutant which may endanger health or the environment.

Examples include a field pH of < 6.5 under a Condition | or IV discharge event, pH of < 6.0 under a
Condition Il or Il discharge event, or settleable solids in excess of 0.5 ml/L during a Condition Il
monitoring event. Please contact the Midwest Environmental Staff with any questions concerning the
notification requirements associated with the discharge.
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EMERGENCY CONTACTS

NAME

FACILITY/DEPARTMENT

OFFICE NO.

CELL NO.

HOME NO.

ADAM ROBERTSON

GATEWAY NORTH

618-758-3535

618-317-7373

618-318-5670

ROGER BOWLIN

GATEWAY NORTH

618-758-3522

618-317-4926

618-317-4926

GARY WILHELM

GATEWAY NORTH

618-758-3532

618-317-4765

618-327-4425

MARJORIE WAYLAND

GATEWAY NORTH

618-758-3552

618-317-7424

618-363-4933

JEFF OLYPHANT

MIDWEST ENV.

812-922-1047

812-483-0201

812-483-0201

ANDY NELSON

MIDWEST ENV.

812-922-1045

812-483-3348

812-983-4933

KEN ROGERS

MIDWEST ENV.

812-922-1044

812-319-3180

270-212-1912

REGULATORY CONTACT INFORMATION

AGENCY

PHONE NO.

ILLINOIS EPA MARION

618-993-7200

ILLINOIS MINE & MINERALS SPRINGFIELD

217-782-2000

Note: Please contact members of the Midwest Environmental staff with any
guestions concerning the notification of regulatory agencies.
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PEABODY COULTERVILLE MINING, LLC

PART 2
SLURRY CIRCUIT WATER MANAGEMENT PROTOCOL
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1.0 SLURRY CIRCUIT WATER MANAGEMENT PROTOCOL

A slurry circuit water management protocol, which includes both a pH monitoring network and
multiple water treatment points, has been established to further limit the potential for acidic water to
drain to the East Basin and Harp Pond. Monitoring will consist of weekly pH measurements of the
relevant slurry cells and the Recirculation Lake during standard non-discharging conditions.
Monitoring of water within the circuit will increase to a minimum of twice per shift during rainfall runoff
events and periods of active water treatment. See Appendix A — Site Map for the slurry circuit
monitoring network and water treatment points.

1.1 STANDARD NON-DISCHARGING CONDITIONS

1.2

The pH of the slurry circuit will be monitored weekly to verify existing water quality and evaluate if
water treatment is needed to minimize potential acidic conditions. The pH will be measured at
slurry Cell 2, slurry Cell 4, and the Recirculation Lake (note that Cell 5 is not currently full). The
pH measurements will be recorded in the Gateway Mine Daily Inspection Log Book located in the
Preparation Plant office. See Appendix B for an example Gateway Mine Daily Inspection Log
Book entry.

Monitoring Procedure

1. Calibrate the pH meter prior to each monitoring event. Follow the manufacturer’s
directions for meter calibration. Calibrate the pH sensor using a three point method with
pH 4.0 S.U., 7.0 S.U., and 10.0 S.U. buffer solutions if available. Otherwise use the two
point method, selecting the two buffer solutions that the measured values are likely to
fall within (i.e. pH 4.0 and 7.0 or pH 7.0 to 10.0).

2. Collect field measurements of pH and temperature by placing meter into the water body

or from a sample bottle immediately after collection.

Allow values to stabilize and record the measurement.

4. Record the values in the Gateway Mine Daily Inspection Log Book.

w

RAINFALL EVENTS

The pH of the slurry circuit will be measured during rainfall events to determine if water
treatment is necessary and to calibrate water treatment application rates. Sodium
hydroxide totes have been strategically placed at three treatment points (TP-1, TP-2, TP-3)
within the slurry circuit drainage system to treat low pH water as needed. The first tote, TP-
1, is located just downstream of the culvert west of the Preparation Plant. All drainage
internal to slurry disposal Cells 1 through 5 ultimately drains through this culvert prior to
reporting to the Recirculation Lake (note that Cell 5 is not presently full). The second tote is
located at TP-2 near the Cell 2 discharge point, and will be used to treat any low pH water
discharging from Cell 2. This tote is primarily for emergency situations when the pH of the
water draining to the Recirculation Lake can not be maintained within the appropriate 6.5 —
8.5 S.U. range with treatment applied at point TP-1. The third tote is located at TP-3 near
the inlet to the East Basin. Sodium hydroxide will only be applied at TP-3 in emergency
situations when the water discharging from the Recirculation Lake remains below a pH of
6.5. Hydrated lime, crushed limestone, and soda ash may also be applied at any point
within the slurry circuit to raise the pH.



Electronic Filing: Received, Clerk's Office 6/8/2017

1.2.1 DRAINAGE TO RECIRCULATION LAKE

The following monitoring procedure is applicable to precipitation runoff events that
result in drainage to the Recirculation Lake.

Monitoring & Water Treatment Procedure

1. Calibrate the pH meter prior to each monitoring event, at a minimum once per
day during the monitoring period. Follow the manufacturer’s directions for meter
calibration. Calibrate the pH sensor using a three point method with pH 4.0 S.U.,
7.0 S.U., and 10.0 S.U. buffer solutions if available. Otherwise use the two point
method, selecting the two buffer solutions that the measured values are likely to
fall within (i.e. pH 4.0 and 7.0 or pH 7.0 to 10.0)

2. Prior to a forecasted rain event verify that sodium hydroxide totes at the Cell 2
drainage ditch (TP-1), the culvert west of the prep plant (TP-2), and the East
Basin inlet (TP-3) have sufficient sodium hydroxide available. If a tote is empty
exchange it with one of the replacements maintained onsite.

3. Measure the pH at Cell 2, the Recirculation Lake, and the culvert west of the
Preparation Plant to verify current pH of the water within the circuit. Take the pH
measurement by placing the meter into the water body or from a sample bottle
immediately after collection.

4. Once the rainfall begins start measuring the pH at the culvert pipe west of the
Preparation Plant at a minimum of two times per shift. This is located
immediately upstream of treatment point TP-1. The frequency of visits may need
to increase during periods of active water treatment.

5. Monitoring of the pH at the culvert west of the Preparation Plant must continue
twice per shift until the water level in the ditch has dropped to the baseflow mark
designated on the installed staff gage (or rod). Monitoring must also continue if
the pH of the water is not within the optimal 6.5 — 8.5 S.U. range.

6. If the pH measured at the culvert west of the Preparation Plant is less than 6.5
S.U. begin treatment at TP-1 to raise the pH of water draining to the
Recirculation Lake to within the 6.5 — 8.5 S.U. range. Water treatment may
include dripping sodium hydroxide into the discharge at treatment point TP-1 or
applying soda ash briquettes or lime.

7. Upon initiation of treatment, check the pH of the water within the ditch near the
inlet to Recirculation Lake to verify the pH of the treated water.

8. If using sodium hydroxide, adjust the tank valve until pH of the treated water at
the inlet to the Recirculation Lake is within the 6.5 - 8.5 S.U. range. Do not
exceed a pH of 9.0. If using soda ash briquettes or lime add additional material to
the drainage ditch until the pH is within the optimal range.

9. Continue to check the pH at the culvert pipe and Recirculation Lake inlet twice
per shift to ensure the treatment application is properly calibrated. Adjust
treatment quantities as needed.

10. If you can not get the pH of the water draining to the Recirculation Lake above
6.5 S.U check the pH of the water discharging from Cell 2 and begin applying
water treatment at TP-2 as necessary. Calibrate the water treatment application
at both TP-2 and TP-1 to bring the pH to within 6.5 — 8.5 S.U. at the drainage
ditch right before it discharges into the Recirculation Lake. Do not exceed a pH
of 9.0.

11. Notify the mines environmental staff or the next shift lead of active treatment or if
you are having difficulty getting the pH into the appropriate range

2
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12. Continue to check all locations with active treatment twice per shift to maintain
the optimal treatment ratio. Stop treatment at TP-2 once the discharge from Cell
2 has slowed to the point where it is no longer impacting the pH of the water at
the culvert west of the Preparation Plant. Water treatment at TP-1 can cease
once the water at the culvert west of the Preparation Plant has returned to
between 6.5 - 8.5 S.U.

13. Notify the mines environmental staff or next shift lead of active treatment or if you
are having difficulty getting the pH into the appropriate range.

14. As noted under number 5 above, monitoring of the pH at the culvert west of the
Preparation Plant must continue twice per shift until the water level in the ditch
has dropped to the baseflow mark designated on the installed staff gage (or rod)
and the pH of the water is within the optimal 6.5 — 8.5 S.U. range.

1.2.2 DISCHARGE FROM RECIRCULATION LAKE

In the event that the precipitation is significant enough to result in a discharge from
the Recirculation Lake towards the East Basin then the pH of the water discharging
from the Recirculation Lake must be monitored. This is to ensure that the operator is
aware of any potential need for water treatment prior to the discharge water entering
the East Basin. If the Recirculation Lake discharge has a pH of less than 6.5 S.U
then the pH of the water at the inlet to the East Basin will need to be measured and
water treatment applied at the inlet (TP-3) as necessary. Water Treatment
procedures for the East Basin inlet is included in the procedure list below. For a more
detailed description of water treatment for acidic water at the East Basin and Harp
Pond impoundments see Part 3 Section 7.2 of the East Basin, Harp Pond, and
Outfall 008 Monitoring SOP which details Emergency Water Treatment and
Monitoring Procedures.

Monitoring & Water Treatment Procedure

1. Follow monitoring procedures 1 through 14 listed previously in Section 1.2.1
under the Standard Monitoring Procedures for drainage to the Recirculation Lake
during rainfall events.

2. Twice per shift when runoff from the slurry cell area is draining to the
Recirculation Lake check to see if the Recirculation Lake is discharging.

3. Once discharge from the Lake is observed check the pH of the water discharging
from the lake. Take the pH measurement by placing the pH meter into the water
body or from a sample bottle immediately after collection.

4. If the pH of the water discharging from the Recirculation Lake is below 6.5 S.U.
then the pH at the inlet to the East Basin must be checked.

5. Mobilize to the East Basin and measure the pH at the inlet of the basin.

6. If pHislessthan 6.5 S.U. open the valve on sodium hydroxide tank at TP-3 to
initiate drip treatment or apply soda ash briquettes or lime as necessary.

7. Check the pH at the inlet of the basin to verify the pH of the treated water.

8. Adjust the sodium hydroxide valve until pH of treated water is within the 6.5 - 8.5
S.U. range. If using soda ash briquettes or lime add additional material to the
drainage ditch until the pH is within the optimal range. Do not exceed a pH of 9.0.

9. Check the pH of water at the inlet a minimum of two times per shift to ensure the
treatment ratio is properly calibrated. Adjust treatment quantities as needed.
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Continue to check the pH at the inlet of the East Basin a minimum of twice per
shift until drainage to the basin has ceased or the pH has returned to greater
than 6.5.

Close valve and stop sodium hydroxide drip once water draining to East Basin
returns to a pH > 6.5.

See Part 3 Section 7.2 of the East Basin, Harp Pond, and Outfall 008 Monitoring
SOP for Emergency Water Treatment and Monitoring Procedures when acidic
water is present in the East Basin/Harp Pond.

Notify the mines environmental staff or the next shift lead if water is discharging
to the East Basin, if water treatment is actively being used, or if you are having
difficulty getting the pH into the appropriate range.
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PEABODY COULTERVILLE MINING, LLC

PART 3

EAST BASIN, HARP POND, OUTFALL 008
MONITORING
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1.0 EAST BASIN, HARP POND, AND OUTFALL 008 MONITORING

To limit the discharge of fine refuse decant water from outfall 008 an electric pump with a pumping
capacity of 1638 gallons per minute has been installed in the East Basin and an electric pump with a
pumping capacity of 660 gallons per minute has been installed in Harp Pond to return water to the
Recirculation Lake. A float system has been installed at both pumps to automatically engage the
pumps during periods of flow into the impoundments. An automated notification system that sends
email and text message to mine personnel when the pump has been engaged, turned off, or lost
power has also been installed at the East Basin (see Appendix C for the FZ100 Notification System
Technical Specifications). This automated system minimizes the potential for operator error by
ensuring the pumps start as water enters the impoundments. A record of water levels within the East
Basin and Harp Pond, rainfall amounts, and pump operation periods will also be maintained onsite to
track the available freeboard and retention capacity within the dynamic system.

During periods when the pumps are operating they will be monitored twice per shift (four times per
day) including on weekends and holidays. The day shift will check the pump once in the morning and
once in the early afternoon. Second shift will check the pumps once in the early evening and once
after midnight. The pumps can also be operated manually as needed.

Monitoring Procedure

1. Prior to the start of a forecasted rain event engage the electric pumps and drawdown any water
within the East Basin and Harp Pond in preparation for inflow.

2. Record the visit, pump operation/condition, any issues encountered, and the current water level
measured visually from the staff gage installed within each impoundment in the Gateway Mine
Daily Inspection Log Book located in the Preparation Plant office (This is the same examination
book required for federal workplace inspections).

3. Upon pumping down both impoundments switch the pumps back to the automatic position in
anticipation of the inflow. Record the visit, water levels, and pump operation status in log book.

4. Upon the initiation of the rainfall begin checking the impoundment water levels once per shift.
Record the visit, water levels, and pump operation status in the log book.

5. If the water level within the East Basin exceeds 11 feet on the staff gage and the pump has not
yet started confirm that the float is not obstructed. If necessary turn the pump on manually. If the
pump fails under manual operation have the diesel pump moved to the East Basin immediately.
See Part 3 Section 7.1 for the electric pump failure emergency management procedures and Part
3 Section 2.3 for the diesel pump operation procedures. Record the visit, pump
operation/condition, and the impoundment water levels in the log book.

6. Once the pump in the East Basin has started operating, check the pump twice per shift to ensure
continued operation. During the visits make any necessary adjustments to the pump. Record the
visit, water levels, and pump operation status in log book. If low pH water is identified as draining
to the East Basin as a part of the slurry circuit monitoring procedure then follow the water
treatment procedures identified in Section 7.2 of Part 3. See Part 2 Slurry Circuit Water
Management Protocol for additional information about the Slurry Circuit Monitoring Procedures.

7. If the water in the East Basin is flowing into Harp Pond verify if the electric pump in Harp Pond
has engaged. If the water level in Harp Pond exceeds 5 ft on the staff gage and the pump has not
started pumping confirm that the float is not obstructed. If necessary turn the pump on manually.
If the pump fails under manual operation have a gas pump moved to Harp Pond immediately. See
Part 3 Section 7.1 for the electric pump failure emergency management procedures and Part 3
Section 2.4 for the gas pump operation procedures. Record the visit, which of the two pumps are
operating, and the water level in each impoundment in the log book.

8. Once the Harp Pond pump has started operating, check the pump twice per shift to ensure
continued operation. Observe the water level in the pond and increase monitoring if the water

1
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level is nearing the spillway. If the water level in Harp Pond overtops the spillway (7 ft on Harp
Pond staff gage) collect a sample of the discharge. Record all visits in the logbook and notify the
mines environmental staff or the next shift lead that a discharge sample was collected. See Part 3
Section 5.0 for sample collection procedures.

9. Continue to monitor both pumps twice per shift until the floats automatically shut off the pumps.
Once this occurs, manually turn on the pumps to further increase the East Basin and Harp Pond
storage volumes. Record the time of the visit and the water levels in the impoundments in the log
book and note that the basins are being manually pumped down.

10. Upon completion of manual pumping at the East Basin and Harp Pond, turn off the pumps and
then set the pumps to automatic to activate the float system. Ensure the floats are unobstructed.
Record the water level in both impoundments in the log book and note that the manual pumping
is complete and that the pumps have been set to engage automatically.

11. Make note of any maintenance needs in the log book. Maintenance should be completed as soon
as possible to ensure continued operation.

12. During the winter note any ice build up on the pumps and clear it as needed to continue normal
operation.

2.0 PUMP OPERATION
2.1 EAST BASIN ELECTRIC PUMP

A Grindex Matador N submersible electric pump with a maximum pumping capacity of 1638
gallon per minute has been installed in the East Basin (see Appendix C for the pumps technical
specifications and Instillation, Operation, and Maintenance Manual).The control box for this pump
is located at the northeast corner of the East Basin. The switch on the lower right corner of the
control panel is used to toggle between the automatic, manual, and off position. The East Basin
electric pump should remain in the “Auto” position unless it's being operated manually to
maximize the basins available freeboard or turned off for maintenance purposes. When in the
“Auto” position the float system will activate the pump once the water level in the pond reaches 11
ft (as measured from the staff gage), this water level is several feet above the base of the pump
and the float system was set up this way to keep the pump from cavitating. The float system will
then turn the pump off once the water returns to this level. If the pump is operated manually,
special attention needs to be given to ensure that the pump does not run out of water during
operation. When the pump is in operation the strobe light located on top of the control box should
be flashing.

Standard Operation

1. Approach the control box at the northeast corner of the basin and verify the switch on the
lower right corner is in the “Auto” or “Manual” position. Note to operate the pump manually the
switch must be turned to right past the “off” position.

2. When the pump is in operation the red strobe light located on top of the control box should be
flashing.

3. If the light does not come on, verify if the pump is operating by checking the discharge end of
the hose in the Recirculation Lake. If the pump is not operable check the maintenance
section (Part 3 Section 6.0) and Operators Manual (Appendix C) and begin troubleshooting.
Notify the shift operator of the issue encountered to determine if the diesel pump needs to be
moved to the East Basin.
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2.1.1 FLOAT SYSTEM

An Allen Bradley 840 float switch with stainless steel float was installed in the East Basin
for the automatic operation of the Matador N electric pump (see Appendix C for the float
switch technical specifications). The float is located in the northeast corner near the pumps
control box. The float system should engage the pump automatically when the control is set
to “Auto” and the water level in the basin exceeds 11 ft on the staff gage.

Standard Operation

1. Approach the northeast corner of the basin and visually verify the water level within
the basin and the condition of the float. The pump should be operating if the water
level is greater than 11 ft within the basin.

2. Visually verify that the control box and is still in place and that the float system and
control box have not sustained physical damage.

3. During the winter make note of any ice around the float system and clear it away as
necessary.

4. Notify the shift lead of any issues or damage encountered.

2.2 HARP POND ELECTRIC PUMP

A Grindex Major N electric pump with a maximum pumping capacity of 660 gallon per minute has
been installed in Harp Pond (see Appendix C for the pumps technical specifications and
Instillation, Operation, and Maintenance Manual).The control box for the Harp Pond electric pump
is located at the northeast corner of the pond. The switch on the lower right corner of the control
panel is used to toggle between the automatic, manual, and off position. The East Basin electric
pump should remain in the “Auto” position unless it's being operated manually to maximize the
basins available freeboard or turned off for maintenance purposes. When in the “Auto” position
the float system will activate the pump once the water level in the pond reaches 5 ft (as measured
from the staff gage), this water level is several feet above the base of the pump and the float
system was set up this way to keep the pump from cavitating. The float system will also turn the
pump off once the water has returned to this level. If the pump is operated manually, special
attention needs to be given to ensure that the pump does not run out of water during operation.
When the pump is in operation the strobe light located on top of the control box should be
flashing.

Standard Operation

1. Approach the control box and verify the switch on the lower right corner is in the “Auto” or
“Manual” position. Note to operate the pump manually the switch must be turned to right past
the “off” position.

2. When the pump is in operation the red strobe light located on top of the control box should be
flashing.

3. If the light does not come on, verify if the pump is operating by checking the discharge end of
the hose in the Recirculation Lake. If the pump is not operable check the maintenance
section (Part 3 Section 6.0) and Operators Manual (Appendix C) and begin troubleshooting.
Notify the shift operator of the issue encountered to determine if the diesel pump needs to be
moved to the Harp Pond.

4. Notify the shift operator of any issues or damage encountered.
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2.2.1 FLOAT SYSTEM

A Flyght ENM-10 mechanical float switch was installed in Harp Pond for the automatic
operation of the Major N electric pump (see Appendix C for the float switch technical
specifications). The float is located in the northeast corner near the pumps control box. The
float system should engage the pump automatically when the control is set to “Auto” and
the water level in the basin exceeds 5 ft on the staff gage.

Standard Operation

1. Approach the northeast corner of the pond and visually verify the water level within the
basin and the condition of the float. The pump should be operating if the water level is
greater than 5 ft within the basin.

2. Visually verify that the control box and is still in place and that the float system and
control box have not sustained physical damage.

3. During the winter make note of any ice around the float system and clear it away as
necessary.

4. Notify the shift lead of any issues or damage encountered.

2.3 DIESEL PUMP

In the event of a an electric pump failure at the East Basin a mobile 6GST diesel pump with a
maximum pumping capacity of 1900 gallons per minute can be moved to supplement the
pumping (see Appendix C for the pumps technical specification). If the diesel pump must be
utilized in the East Basin, it will be moved to the northeast corner of the basin. Place the intake
hose into the East Basin and disconnect the discharge line from the electric pump, using the
quick couple, and connect it to the diesel pump.

Standard Operation

1. Before attempting to start the unit, ensure that you are familiar with the controls. Perform all
pre-start checks

2. Verify the fuel supply shut-off valve is open, and rotate the key switch to the right, once the
pre-heat function countdown has completed rotate the key switch right to the spring loaded
position to engage the starter motor. Release when the engine fires.

3. Once the unit has started, the air compressor or vacuum pump will start to prime the pump. If
the unit does not prime, allow the engine to warm for a short period then adjust the rpm by
pressing the up or down arrows on the control panel.

4. Check all gauges for normal engine operation. If operation is not normal, stop the engine and
determine the cause.

2.3.1 Fueling Procedure

1. Remove the fuel cap located below the radiator on the pump, taking note of fuel level
to check for abnormalities and unusual fuel consumption.

2. Insert nozzle from fuel truck and begin fueling. While fueling visually check hoses
and connections to ensure no leaks are present.

3. Once finished replace fuel cap.
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2.4 GAS PUMP

In the event of a an electric pump failure at the East Basin a mobile Godwin GTP-80HX gas pump
with a maximum pumping capacity of 238 gallons per minute (or equivalent) can be moved to the
Harp Pond to supplement the pumping (see Appendix C for the pumps technical specifications). If
the gas pump is to be utilized in Harp Pond have the pump moved to the northeast corner of the
pond. Run the hose line on the inlet side of the pump into Harp Pond and connect the discharge
end to the pvc pipe which directs water back to the Recirculation Lake.

Standard Operation

1. Before attempting to start the unit, ensure that you are familiar with the controls and any local
or national safety regulations.

2. Perform all pre-start checks

3. Verify the fuel supply shut-off valve is open, and rotate the ignition switch to the run
position. If the unit is cold turn the choke fully on and pull the starter rope. Repeat until motor
is running. Once the engine has warmed up turn the choke off.

4. To prime the pump, remove the cap at the top of the pump unit. With a bucket or similar,
pour water into the pump to begin to fill it. Once sufficiently full, the pump will prime and the
cap must be re-inserted into the top of the unit.

5. Check for leaks and normal engine operation. If operation is not normal, stop the engine and
determine the cause.

2.4.1 Fueling Procedure

1. Turn the pump off, remove the fuel cap located on top of the pump, taking note of fuel
level to check for abnormalities and unusual fuel consumption.

2. Insert nozzle from fuel tank and begin fueling. While fueling visually check hoses and
connections to ensure no leaks are present.

3. Once finished replace fuel cap.

3.0 LOG BOOK RECORD KEEPING PROTOCOL

A record of the period of pump operation, any discharge through outfall 008, the East Basin and Harp
Pond water levels, and any pump maintenance must be maintained on-site. The time of visit, status of
pump operation, impoundment water levels, and any notes about maintenance needs or servicing
must be documented in the Gateway Mine Daily Inspection Log Book located in the Preparation Plant
Office (this is the same examination book required for federal workplace inspections) after every visit.
See Appendix B for an example entry from the Gateway Mine Daily Inspection Log Book.

Rainfall data should also be recorded in this book. See Part 3 Section 4.0 Precipitation Monitoring for
additional details.

4.0 PRECIPITATION MONITORING

Rainfall is measured at the rain gauge located at the Preparation Plant Office. Rainfall is collected in
a cylindrical rain gauge and recorded manually. The rain gauge has the capacity to measure up to 8.5
inches of rain at 0.1 inch increments. The rain gauge should be checked daily during periods of
rainfall. The gauge should be cleared of any dirt or debris and periodically checked for levelness.
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Procedure

1. Approach rain gauge and read the rainfall quantity directly from the measuring tube.

2. Record the date, time, and rainfall quantity in the Daily Inspection Log Book located in the
Preparation Plant office.

3. If rain has occurred, empty the rain gauge and then reset it for measurement of future events.

5.0 SAMPLE COLLECTION AND PROCESSING

In the event that a discharge occurs at outfall 008 a sample of the discharge must be collected. The
sample must be collected into appropriately labeled bottles based on the outfall 008 discharge conditions
required parameters. The necessary samples will be preserved within 15 minutes of collection and then
placed on ice and cooled to approximately 4° C. The samples will then either be picked up by a courier or
delivered to the laboratory following chain-of-custody procedures. An explanation of the four discharge
monitoring conditions followed by the list of the outfall 008 water quality monitoring parameters, required
sample volumes, bottle types, and required preservative for each of the four monitoring conditions is
provided below. The bottle types and preservative requirements are also identified on the bottom right
hand corner of the chain of custody. Sample supply kits, including blank chain of custodies, are stored in
the Preparation Plant break room. An example of a completed chain of custody is provided in Appendix D

Note that due to the rarity of discharge from outfall 008 all sample types include additional bottles for the
semiannual metals monitoring required under Special Condition 18 of the NPDES permit. A downstream
sample should also be collected from the receiving stream if it is the first discharge from outfall 008 during
the quarter. See Special Condition 13 of the NPDES permit for additional information, the bottom right
corner of the Chain of Custody for the sample bottle type and lab analytical parameters, and the Site Map
for the downstream sample location (Appendix A).

5.1 OUTFALL 008 DISCHARGE MONITORING CONDITIONS
Condition I: ~ Dry weather discharge (base flow or mine pumpage).

Condition Il:  Any discharge, or increase in the volume of discharge, caused by precipitation
within any 24 hour period less than or equal to the 10-year, 24-hour storm event
(< 4.76 inches). Rainfall quantities can be checked at the rain gauge outside of
the Preparation Plant Office.

Condition Ill:  Any discharge, or increase in the volume of discharge, caused by precipitation
within any 24 hour period greater than or equal to the 10-year, 24-hour storm
event (> 4.76 inches). Rainfall quantities can be checked at the rain gauge
outside of the Preparation Plant Office.

Condition IV:  Any discharge continuing 24 hours after cessation of a precipitation event that
resulted in a discharge.

5.1.1 OUTFALL 008 MONITORING PARAMETERS, BOTTLES, & PRESERVATION

Condition land IV
Parameters: Flow, pH, temperature, acidity, alkalinity, total iron, total manganese, chloride,
sulfate, total suspended solids, hardness, low level mercury, arsenic, barium, cadmium,
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chromium, chromium (hexavalent), copper, lead, manganese, nickel, phenols, selenium, silver,
zinc

Bottles and Preservative: Plastic 1-Liter, Plastic 500 mL, Plastic 500 mL w/ HNO3, Plastic 250
mL w/H,SO, Glass Amber 1-Liter, Mercury Kit

Condition 1l

Parameters: Flow, pH, temperature, chloride, sulfate, hardness, settleable solids, low level
mercury, arsenic, barium, cadmium, chromium, chromium (hexavalent), copper, lead,
manganese, nickel, phenols, selenium, silver,

Bottles and Preservative: Plastic 1-Liter (for settleable solids), Plastic 1-Liter, Plastic 500 mL,
Plastic 500 mL w/ HNO3, Plastic 250 mL w/H,SO,4, Glass Amber 1-Liter, Mercury Kit

Condition lll

Parameters: Flow, pH, temperature, chloride, sulfate, hardness, low level mercury, arsenic,
barium, cadmium, chromium, chromium (hexavalent), copper, lead, manganese, nickel,
phenols, selenium, silver,

Bottles and Preservative: Plastic 1-Liter, Plastic 500 mL, Plastic 500 mL w/ HNOj, Plastic 250
mL w/H,SO, Glass Amber 1-Liter, Mercury Kit

5.2 SAMPLE BOTTLE LABELING

Each sample bottle must contain a descriptive label or written identification prior to laboratory
submittal. Each bottle must include the facility code, sample location code, sample date, and type
of preservative used (if required). The four digit facility code (1825), sample point/site ID (008),
and sample bottles and preservatives are located on the chain of custody form. A description of
the Chain of Custody processing procedures is included in Part 3 Section 5.9. Sample bottles will
be obtained prior to the sampling event from the laboratory analyzing the samples. See Part 3
Section 5.7.2 for the primary laboratory contact information and address.

5.3 SAMPLE COLLECTION

Samples from outfall 008 will be collected using the grab sampling method. This involves lowering
the sample bottle directly into the main flow of the discharging water. The sample may be
collected from within the water body or from the bank of the water body, provided the collector
can reach the main flow of the discharge or far enough to completely lower the bottle beneath the
water surface. A telescoping rod with a clean sample bottle affixed to it may be used to extend the
collectors reach.

5.3.1 STREAM AND SEDIMENT BASIN OUTFALL SAMPLING

When sampling the outfalls discharge an effort will be made to collect the sample from
within the main flow of the channel. When sampling from within the water body the sample
bottle will be lowered to just beneath the surface of the water while facing upstream (i.e.
stand downstream of the sampling point). Care must be taken to avoid collecting
particulates re-suspended as a result of wading into position or bumping the sample bottle

7
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on the streambed. Under low flow conditions where discharge is too low to safely sample
without disturbing the streambed sediment, boulders or rocks may be excavated allowing
for sample collection from the remaining depression. Sufficient time must be allowed for the
disturbed sediments to settle before sample collection within the newly formed depression.
Many of the chemical constituent’s analyzed for sorb onto suspended materials, thus
collection of re-suspended particles will likely result in falsely elevated analyte
concentrations.

Procedure

1.Obtain bottles to be used at site.

2. Approach sampling site. If required to enter the spillway for the sample, wade into water
downstream of sample point in order to not stir up spillway or stream bed sediments.

3.While facing upstream remove bottle cap and insert bottle into the main flow of the
channel just below the surface of the water, making sure to avoid surface debris and to fill
the bottle completely.

4.Recap the sample bottle and repeat as necessary until all bottles are filled.

LOW-LEVEL MERCURY

If Outfall 008 discharges then a low level mercury sample must be collected. Sampling for
low-level mercury requires the use of the clean hands/dirty hands method, as established
by EPA Method 1669, to limit sample contamination. In this method one sampler acting as
clean hands conducts all operations involving contact with the sample bottle and sample
collection while the other acting as dirty hands is responsible for the preparation of all
activities that do not involve direct contact with the sample container. Because of the
potential for contamination it is recommended that the sampling team collect the sample
upwind if possible and avoid (as much as possible) airborne particles such as dust, dirt,
particulate matter, vapors from automobile exhaust and cigarette smoke, and nearby
corroded or rusted bridges, pipes, poles, or wires. If sampling near a road attempt to
sample during low traffic hours. Avoid breathing on the sample. Also avoid areas nearby
with bare soil that are subject to wind erosion.

Procedure

1. Samplers must wear talc free gloves.

2. Dirty Hands removes the sampling kit from the cooler, then opens and holds the outer
bag

3. First collect the field blank.

a. Clean hands retrieves and removes the field blank bottle and distilled water bottle
from their inner bags.

b. Clean hands then fills the field blank container with the deionized water, taking care
not to overfill it.

c. Clean hands then closes the field blank bottles lid, returns the bottle to the inner bag,
reseals the bag, and then inserts the sealed bag into the outer bag being held by dirty
hands.

4. Second collect the sample

a. Clean hands retrieves and removes the sample from its inner bag.

b. Clean hands then fills the sample container by completely submerging bottle beneath
the water, then inverting the bottle and capping it underneath the water to limit
exposure to air.
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c. Clean hands then returns the bottle to the inner bag, reseals the bag, and then
inserts the sealed bag into the outer bag being held by dirty hands.
5. Dirty Hands then seals the outer bag, labels it accordingly and inserts it into the cooler.
6. The lab will preserve samples and filter dissolved species as necessary.
7. Samples must be delivered to the lab within 48 hours of collection.

5.4 FIELD MEASUREMENTS

5.5

Using the multi-parameter water quality sensor (EUTECH Instruments PTTester 35 or
equivalent), in accordance with the users manual, measure field pH and temperature at the
outfall. Field measurements should be made insitu at the location of the water quality sample or
from an additional sample container if it is not possible to safely enter the discharge stream.
Temperature of the water can change rapidly therefore if it is not possible to measure the field
parameters insitu then it is important the measurements be made immediately after removal from
the water body. Discharge measurement procedures for sediment basin outfalls are found below
in Section 5.5.

Procedure

1. Calibrate the multi-parameter water quality sensor prior to each sampling event, if it's a single
day event, or each morning of a multiple day sampling event (see manual). Calibrate the pH
sensor using the three point method with pH 4.0 S.U., 7.0 S.U., and 10.0 S.U. buffer
solutions.

2. Collect field measurements of pH, and temperature by placing meter into the same channel of
flow or from an additional sample bottle immediately after collection.

3. Allow values to stabilize and record the measurements on the chain of custody.

DISCHARGE

An estimate of sediment basin discharge must be made during all sampling events. Discharge
can be measured using the float method.

5.5.1 FLOAT METHOD

Discharge is calculated by multiplying the cross-sectional area of the stream by the streams
velocity at the sampling location.

Procedure

1. Measure the width of the channel at the sampling location (in feet).

2. Measure the average depth of the channel at the sampling location (in feet).

3. Measure two points equal distance upstream and downstream of the sample location.
4. Deploy a buoyant object into the stream channel and record the time (in seconds) it

takes for the object to float the distance measured in number 3.
Multiply the stream width (ft), average depth (ft), and velocity (ft/sec)
6. Record value on the chain of custody.

o
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5.6 SETTLEABLE SOLIDS ANALYSIS

If Outfall 008 discharges under a Condition Il discharge event then settleable solids must be
analyzed. Settleable solids analysis will be conducted by either Peabody Coulterville Mining, LLC
personnel or their contracted laboratory and will follow EPA Method 160.5. The settleable solids
test is the measurement of the volume of solids that will settle to the bottom of an Imhoff cone
over a one hour time period. The test indicates the volume of solids removed by settling in the
sedimentation ponds and provides information on how this process is functioning within the
system. An unfiltered one liter sample will be collected from the sampling point following the
appropriate sampling protocol (see Part 3 Section 5.3). If conducted by site personnel, the
analysis will be completed in the office within the 48 hours maximum holding time. If submitted to
the lab for analysis, the bottle must be provided to the lab within the 48-hour maximum holding
time. A list of the required equipment and methods follows:

Equipment

Imhoff cone

. Stirring rod
Imhoff cone rack
. Timer

AWM PR

Procedure

1. Fill the Imhoff cone to the one-liter mark with the well mixed sample previously collected.

Allow sample to settle in Imhoff cone for 45 minutes

3. Gently stir the sample with the stirring rod to release suspended matter clinging to the sides of
the Imhoff cone.

4. Let sample settle for an additional 15 minutes.

5. At the one hour mark, record the volume of settleable solids (in milliliters) in the Imhoff cone.

n

Note

1. Do not include any floating solids or any voids in the settled solids as settleable matter.

2. The lower limit of reportable concentration is 0.2 ml/l, not 0.4 ml/l. Thus all values over
0.2 ml/l must be reported as a number, not as <0.4 ml/l. A table of proper reporting
under varying concentrations follows:

Measured Reported
Value Value
ml/l ml/l

0-0.19 <0.2
0.2 0.2
0.3 0.3
0.4 0.4
0.5 0.5

5.7 LABORATORY SUBMITTAL

Samples will be analyzed by Standard Laboratories, Inc. located in Freeburg lllinois or by other
qualified laboratories. Their address and contact information is listed below. Efforts should be made
to submit all samples to the laboratory within 24 hours of collection to meet the required holding
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times. The list of sample bottles, sample preservative, and parameters to be analyzed are included in
Part 3 Section 5.1.1. A copy of the chain of custody should be made and kept for the facilities records
upon submission of the samples.

Standard Laboratories, Inc.
8451 River King Drive
Freeburg, IL 62243

(618) 539-5836

FIELD OBSERVATIONS

Field observations will be recorded in either a field notebook or in the comments or notes section
of the Chain of Custody (COC). Observations will include information about conditions that could
impact the results of the sampled water quality. These include, but are not limited to, items such
as wildlife activity, beaver dams, flooding or backwater, and algae. Discharges from the site shall
not cause excessive foam, a visible film or sheen, or contain any substance in significant enough
guantities to be unsightly or deleterious or produce color, odor, or other conditions to such a
degree as to create a nuisance within the receiving waters. An observation of these conditions in
the field will be noted.

CHAIN OF CUSTODY

The Chain of Custody (COC) is a written legal document used to track the transfer of a sample
from person to person. It is utilized to guarantee the identity and integrity of a sample from
collection through reporting of the test result. The COC is formatted to record field information,
laboratory information, and the people who handle each individual sample. A COC is created for
each sampling event and is typically a one page document. An individualized COC has been
created for NPDES monitoring events at Outfall 008 and includes the applicable facility code,
sample location codes, and Peabody sample location identification numbers. Additionally,
required field parameters, lab parameters, bottle types, and preservatives are included in the box
located on the bottom right corner. The COC contains places to enter calibration information for
the multi parameter field water quality meter, the sample date/time, and all relevant field
measurements (ph, Temp, etc). The COC also contains several signatory lines for the
relinquishment of custody of the samples and for the receipt of custody of the samples. An
example of a completed COC can be found in Appendix D.

Procedure

Fill out the appropriate NPDES outfall COC prior to submittal of samples to the laboratory.
The applicable sample type (i.e. NPDES outfall or stream) and required parameters are
identified on the bottom right hand corner of the COC.
1. pH Meter Calibration Row
a. Sample Date and Time
i. Enter the date and time the meter was calibrated.
ii. Note: The meter must be calibrated prior to collecting any samples.
2. Sample Location Row
a. Sample Date and Time
i. Enter the date and time of sample collection.
b. Grab

11
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i.  This column denotes the sample collection methodology and is utilized to denote
that a sample was collected.

ii. If asample was collected mark an “x” in the cell, if sample was not collected leave
the cell blank.

c. # Containers

i.  This column identifies the number of bottles that are shipped/delivered to the lab.

This cell is utilized by the laboratory to ensure the receipt of all samples.
1. Mark the number of sample bottles collected at each sample location that will
be shipped to the lab for analysis.
2. DO NOT record bottles that will not be shipped to the lab (i.e. settleable
solids which will be analyzed by the sampler).
d. Flow Condition

i. Record the flow condition (I - IV) in this cell.

ii. Note: If sample is collected under precipitation conditions (i.e. condition Il or III)
then the precipitation event statistics (Date ppt event started and ended, Rainfall
total) must be recorded. Event statistics should be recorded in the designated
section located in the box on the bottom right corner of the COC.

e. Flow

i. Record the measured flow at the outfall of the basin or the stream sampling point
in the cell. If there is no flow record a zero in the cell.

i. Note: Make sure units used for the measurement match the units identified on the
COC. If not convert units prior to recording the flow in the cell.

1 CFS =448.83 gpm
f. pH
i.  Under flowing condition record the field measured pH in the cell.
ii. Under no flow conditions leave the cell blank.
g. Temp
i.  Under flowing condition record the field measured Temperature in the cell.
ii.  Under no flow conditions leave the cell blank.
h. Settleable Solids

i. If settleable solids are required for the sample type, record the measured value in
the cell.

ii. If settleable solids are not required for the sample type, leave the cell blank.

iii. Note: Signature on COC is verification that the sampler conducted the field test
following EPA Method 160.5 and affirms the result.

i. Sample Type
i. The required sample type for the sample location is identified in this column
1. Details of the required field measurements, number of bottles to collect, type
and size of bottle to use, the necessary preservative, and the laboratory
analysis required are found in the bottom right corner of the COC.
j. Comments
i.  Any relevant comments should be included here.

Note: If an unconstructed comment is included in the cell then a sample date and
time must be included for the relevant sample row. This documents that that
outfall was not constructed on that date.
k. Gray Cells
i. Do notrecord or mark anything in these cells. This acts as a reminder that the
subject sample point does not require this information.
. Signature Row
i.  Relinquished by
12



Electronic Filing: Received, Clerk's Office 6/8/2017

1. Sign, date, and time the COC upon relinquishing the samples to the
laboratory technician, laboratory currier, or Peabody personnel.
il. Received by
1. The laboratory technician, laboratory currier, or Peabody personnel must
sign, date, and time these cells upon receipt of the samples.
Note
1. Details of the required field parameters, lab parameters, and bottles for the sample
types are noted on the bottom right corner of the COC.
2. Make sure measured units match units listed on the COC
3. No erroneous information may be erased from the COC. Errors must be lined out
with a single dash, initialed, and the correction written in.
4. Review the COC for accuracy prior to relinquishing it.

6.0 EQUIPMENT MAINTENANCE
6.1 East Basin Electric Pump

Monthly control panel functionality will be checked by a qualified electrician. Checks shall include
a visual inspection of the control panel for loose wires, carbon tracking/arcing, nuisance insects,
etc. that could cause a fault in the system that would prevent activation during operation. This will
include a visual inspection of the float system installed as a part of the pump system.

6.2 Harp Pond Electric Pump

Monthly control panel functionality will be checked by a qualified electrician. Checks shall include
a visual inspection of the control panel for loose wires, carbon tracking/arcing, nuisance insects,
etc. that could cause a fault in the system that would prevent activation during operation. This will
include a visual inspection of the float system installed as a part of the pump system.

6.3 Diesel Pump

General maintenance will include checking the engine oil, coolant level, fuel filter/water bowl, air
cleaner dust unloader valve and restriction indicator gauge every two weeks. A visual walk
around inspection will also be completed. Additional maintenance will be conducted as
recommended by the pumps manufacturer.

7.0 EMERGENCY SCENARIOS
7.1 ELECTRIC PUMP FAILURE

In the event of an electric pump failure at either impoundment a mobile gas or diesel pump will be
utilized as a temporary replacement to continue to pump water back to the Recirculation Lake.

If the electric pump in the East Basin fails then the portable diesel pump, with a 1900 gallon per
minute maximum pumping capacity, shall be utilized. Run the intake hose into the East Basin
and disconnect the discharge line from the electric pump, using the quick couple, and connect it
to the diesel pump. If the electric pump in Harp Pond fails, have a gas pump moved to the
northeast corner of the pond. Run the inlet line into Harp Pond and connect the discharge line to
the pvc pipe which directs water back to the Recirculation Lake.

East Basin Procedure
1. Locate diesel pump and bring it to the East Basin site.
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2. Runinlet line into East Basin.

3. Disconnect the discharge line from the electric pump using the quick couple and connect the
line to the discharge end of the diesel pump.

4, Start pump.

5. Once the diesel pump is operating, make any necessary adjustments to ensure continued
operation. Verify that the fuel tank has greater than % tank of fuel, and refuel as necessary.

6. Record the time the diesel pump was started, the water level in the impoundments, and the
current fuel level of the pump in the Gateway Mine Daily Inspection Log Book located in the
Preparation Plant Office.

7. Follow the monitoring procedures identified in Part 3 Section 1.0. Continue to record time of
visit, water levels within the impoundments, and the current fuel level of the diesel pump until
operation is no longer required.

Harp Pond Procedure

1. Locate gas pump and bring it to the Harp Pond site.

Run inlet line into Harp Pond.

3. Connect discharge line of pump to the pvc return line that directs water back to the
Recirculation Lake.

4. Start pump.

5. Once the gas pump is operating, make any necessary adjustments to ensure continued
operation. Verify that the fuel tank has greater than ¥4 tank of fuel, and refuel as necessary.

6. Record the time the pump was started, the water level in the impoundments, and the current
fuel level of the pump in the Gateway Mine Daily Inspection Log Book located in the
Preparation Plant Office.

7. Follow the monitoring procedures identified in Part 3 Section 1.0. Continue to record time of
visit, water levels within the impoundments, and the current fuel level of the diesel pump until
operation is no longer required.

n

ACIDIC WATER

In the event that the pH of the water entering East Basin is less than 6.5 S.U. then chemical water
treatment must be employed. Water treatment should be applied at point TP-3 prior to the water
entering the East Basin and Harp Pond retention cells. If sodium hydroxide is used the application
rate will be calibrated to keep the pH of the water entering the East basin within the 6.5 to 8.5
S.U. range, a pH of 9.0 S.U. should not be exceeded. Soda ash briquettes or ground limestone
may also be applied to the drainage ditch. During periods of application, the pH of the water
within the East Basin and Harp Pond must be monitored regularly to ensure it remains within the
permitted 6.5 to 9.0 S.U. pH range. If, despite treatment at TP-3, the pH in the East Basin or
Harp Pond remains below 6.5 S.U. then soda ash or ground limestone will be utilized to neutralize
the water. A stock of soda ash and additional sodium hydroxide tanks are maintained on site for
treatment during emergency conditions.

East Basin Inlet Water Treatment Procedure

1. Measure pH of water at inlet of East Basin.

2. If pHisless than 6.5 S.U. open valve on sodium hydroxide tank to initiate drip or apply soda
ash briquettes or ground limestone to the drainage ditch.

3. Check pH in the drainage ditch right at the inlet to the basin to verify the pH of the treated
water.
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If sodium hydroxide is used adjust the totes valve until pH of treated water is between 6.5 to
8.5 S.U. at the basin inlet. Or add additional soda ash briquettes or ground limestone as
needed

Check pH of water at the inlet at a minimum of two times per shift to ensure the treatment is
properly calibrated. Adjust treatment quantities as needed.

If using sodium hydroxide close the totes valve to stop the sodium hydroxide drip once the pH
of the water draining to East Basin (prior to treatment at TP-3) returns to within the 6.5 — 8.5
S.U. range.

East Basin Water Treatment Procedure

arwbNPE

7.

Check the pH of water present in East Basin near the spillway connecting it to Harp Pond
If pH in the basin remains below 6.5 S.U. apply soda ash or ground limestone to the basin
Let material mix with impoundment water and recheck pH

Continue application until impoundment pH returns to within the 6.5 — 8.5 S.U. range.
Check pH in basin at a minimum of two times per shift to ensure pH remains within
acceptable range (6.5 - 8.5 S.U.).

If water has yet to overtop the East Basin spillway and it is eminent that low pH water will
drain to Harp Pond place soda ash briquettes in the spillway connecting the two
impoundments.

Restock the soda ash briquettes in the spillway as needed

Harp Pond Water Treatment Procedure

1.

Upon water entering Harp Pond, check the pH of the Harp Pond water near its discharge
spillway.

If pH of water remains below 6.5 S.U. apply soda ash or ground limestone directly to the
pond.

Let alkaline material mix with the water and recheck the pH near the spillway. Add additional
treatment until pH within the pond is within the 6.5 -8.5 S.U. range.

Continue to check the Harp Pond pH at a regular basis to ensure the pH remains above 6.5
and apply additional alkaline material as needed. At a minimum, when water being treated for
pH at the East Basin is draining to Harp Pond, the pH at Harp Pond must be checked two
times per shift.

If it is eminent that low pH water will discharge from Harp Pond, place soda ash briquettes in
the spillway.

If Harp Pond discharges a sample must be collected at outfall 008. See Part 3 Section 5.0 for
water sampling procedures and requirements.

If the pH of the discharge is not within the permitted 6.5-9.0 S.U. range then the
noncompliance must be reported to both the lllinois EPA and lllinois Office of Mines and
Minerals within 24 hours of the measurement. Notify the shift lead or mine management of
the measured value so the noncompliance can be properly reported to the agencies.
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1.0 DISCHARGE MONITORING PROTOCOLS
1.1 STANDARD OPERATING CONDITIONS

Per NPDES permit IL0062189, a minimum of nine samples shall be collected during each quarter
when the sediment basin is discharging. During each month a minimum of one sample shall be
taken during either a Discharge Condition | or IV event should such discharge condition occur. If a
Condition Il or lll discharge event occurs (resultant from precipitation) then a minimum of three
samples will be collected during the quarter. If a sufficient number of discharge events occur
during the quarter than the remaining three quarterly samples may be taken during any of the four
discharge conditions described above. A brief description of the discharge conditions are
provided below. Additional details can be found in NPDES Permit IL0062189 (see Appendix E).
Note that while the standard condition monitoring requirements are applicable to all outfalls listed
in the permit it does not relieve the additional monitoring requirements associated with outfall 008.
See Part 3 East Basin, Harp Pond, and Outfall 008 Monitoring for additional requirements.

Condition I Dry weather discharge (base flow or mine pumpage).

Condition I Any discharge, or increase in the volume of discharge, caused by precipitation
within any 24 hour period less than or equal to the 10-year, 24-hour storm event
(< 4.76 inches).

Condition lll:  Any discharge, or increase in the volume of discharge, caused by precipitation
within any 24 hour period greater than or equal to the 10-year, 24-hour storm
event (> 4.76 inches).

Condition IV:  Any discharge continuing 24 hours after cessation of a precipitation event that
resulted in a discharge.

1.2 MINE PUMPAGE

In the event that the mine needs to pump water from any water body or structure within the permit
to another water body that results in the discharge of water from an NPDES outfall then a sample
of the discharge must be collected and analyzed for Condition | water quality parameters. The
alternate limits associated with precipitation based discharges (Condition Il and I11) do not apply.
The required monitoring parameters include flow, pH, alkalinity, acidity, chloride, sulfate,
hardness, total iron, total manganese, total suspended solids, and low level mercury (one sample
per quarter). The list of required monitoring parameters, sample volumes, bottle types, and required
preservative are provided on the chain of custody as well as the tables in Appendix F. The required
monitoring parameters and NPDES water quality limits for each outfall can be found in NPDES
permit IL0062189 (see Appendix E).

1.3 HEAVY PRECIPITATION

Discharges that occur as the result of precipitation shall be sampled and analyzed for Condition Il
or lll parameters. A Condition Il discharge is classified as any discharge, or increase in
discharge, that is caused by a precipitation event that is less than the 10-year, 24-hour
precipitation event (<4.76 inches). A Condition Il discharge is classified as any discharge, or
increase in discharge, that is caused by a precipitation event that is greater than the 10-year, 24-
hour precipitation event (>4.76 inches). A determination of the type of discharge condition to
monitor for will be based on the volume and duration of rainfall measured on-site. The required
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monitoring parameters for both conditions include flow, pH, chloride, sulfate, and hardness.
Settleable Solids are also required to be monitored under a Condition Il discharge but are not
required for a Condition Il discharge. The list of required monitoring parameters, sample volumes,
bottle types, and required preservative are provided on the chain of custody as well as in the
attached tables in Appendix F. The required monitoring parameters and NPDES water quality limits
for each outfall can be found in NPDES permit IL0062189 (see Appendix E).

If a Condition Il or lll event is sampled the rainfall volume and duration must be recorded on the
bottom right hand corner of the chain of custody. The rainfall will be measured from the on-site gauge
located outside of the Preparation Plant. See Part 4 Section 2.0 for the rainfall monitoring procedure.

In addition to the above monitoring requirements the standard operating procedures for monitoring
the East Basin, Harp Pond, and outfall 008 will be in effect. This will include physically checking
outfall 008 twice per shift (four times per day) when the pumps in the East Basin and/or Harp Pond
are engaged. See Part 3 East Basin, Harp Pond, and Outfall 008 Monitoring for additional
information.

2.0 PRECIPITATION MONITORING

Rainfall quantity and duration must be recorded on the bottom right hand corner of the chain of
custody for any Condition Il or Ill sampling event. Rainfall is measured at the rain gauge located at
the Preparation Plant Office. Rainfall is collected in a cylindrical rain gauge and recorded manually.
The rain gauge has the capacity to measure up to 8.5 inches of rain at 0.1 inch increments. The rain
gauge should be checked daily during periods of rainfall. The gauge should be cleared of any dirt or
debris and periodically checked for levelness.

Procedure

1. Approach rain gauge and read the rainfall quantity directly from the measuring tube.
2. Record the date, time, and rainfall quantity in the log book located in the Preparation Plant office.
3. Ifrain has occurred, empty the rain gauge and then set it back up for recording of future events.

3.0 SAMPLE COLLECTION AND PROCESSING

The following sections describe the sample collection process.

3.1 SAMPLE BOTTLE LABELING

Each sample bottle must contain a descriptive label or written identification prior to laboratory
submittal. Each bottle must include the facility code, sample location code, sample date, and type
of preservative used (if required). The four digit facility code (1825), sample point/site ID (008),
and sample bottles and preservatives are located on the chain of custody form. A description of
the Chain of Custody processing procedures is included in Part 4 Section 3.9. Sample bottles will
be obtained prior to the sampling event from the laboratory analyzing the samples. See Part 4
Section 3.7 for the primary laboratory contact information and address.

3.2 SAMPLE COLLECTION

Surface water samples will be collected using the grab sampling method. This involves lowering
the sample bottle directly into the main flow of the discharging water. The sample may be
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collected from within the water body or from the bank of the water body, provided the collector
can reach the main flow of the discharge or far enough to completely lower the bottle beneath the
water surface. A telescoping rod with a clean sample bottle affixed to it may be used to extend the
collectors reach.

3.2.1 STREAM AND SEDIMENT BASIN OUTFALL SAMPLING

When sampling the outfalls discharge an effort will be made to collect the sample from
within the main flow of the channel. When sampling from within the water body the sample
bottle will be lowered to just beneath the surface of the water while facing upstream (i.e.
stand downstream of the sampling point). Care must be taken to avoid collecting
particulates re-suspended as a result of wading into position or bumping the sample bottle
on the streambed. Under low flow conditions where discharge is too low to safely sample
without disturbing the streambed sediment, boulders or rocks may be excavated allowing
for sample collection from the remaining depression. Sufficient time must be allowed for the
disturbed sediments to settle before sample collection within the newly formed depression.
Many of the chemical constituent’s analyzed for sorb onto suspended materials, thus
collection of re-suspended particles will likely result in falsely elevated analyte
concentrations.

Procedure

1. Obtain bottles to be used at site.

2. Approach sampling site. If required to enter the spillway for the sample, wade into
water downstream of sample point in order to not stir up spillway or stream bed
sediments.

3. While facing upstream remove bottle cap and insert bottle into the main flow of the
channel just below the surface of the water, making sure to avoid surface debris and to
fill the bottle completely.

4. Recap the sample bottle and repeat as necessary until all bottles are filled.

3.3 FIELD MEASUREMENTS

Using the multi-parameter water quality sensor (EUTECH Instruments PTTester 35 or
equivalent), in accordance with the users manual, measure field pH and temperature at the
outfall. Field measurements should be made insitu at the location of the water quality sample or
from an additional sample container if it is not possible to safely enter the discharge stream.
Temperature of the water can change rapidly therefore if it is not possible to measure the field
parameters insitu then it is important the measurements be made immediately after removal from
the water body. Discharge measurement procedures for sediment basin outfalls are found below
in Section 3.4.

Procedure

1. Calibrate the multi-parameter water quality sensor prior to each sampling event, if it's a single
day event, or each morning of a multiple day sampling event (see manual). Calibrate the pH
sensor using the three point method with pH 4.0 S.U., 7.0 S.U., and 10.0 S.U. buffer
solutions.

2. Collect field measurements of pH, and temperature by placing meter into the same channel of
flow or from an additional sample bottle immediately after collection.
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3. Allow values to stabilize and record the measurements on the chain of custody.

3.4 DISCHARGE

An estimate of sediment basin discharge must be made during all sampling events. Discharge
can be measured using the float method.

3.4.1 FLOAT METHOD

Discharge is calculated by multiplying the cross-sectional area of the stream by the streams
velocity at the sampling location.

Procedure
1. Measure the width of the channel at the sampling location (in feet).

2. Measure the average depth of the channel at the sampling location (in feet).

3. Measure two points equal distance upstream and downstream of the sample location.
4. Deploy a buoyant object into the stream channel and record the time (in seconds) it
takes for the object to float the distance measured in number 3.

Multiply the stream width (ft), average depth (ft), and velocity (ft/sec)

6. Record value on the chain of custody.

o

3.5 SETTLEABLE SOLIDS ANALYSIS

If a Condition Il discharge event occurs then settleable solids must be analyzed. Settleable solids
analysis will be conducted by either Peabody Coulterville Mining, LLC personnel or their
contracted laboratory and will follow EPA Method 160.5. The settleable solids test is the
measurement of the volume of solids that will settle to the bottom of an Imhoff cone over a one
hour time period. The test indicates the volume of solids removed by settling in the sedimentation
ponds and provides information on how this process is functioning within the system. An,
unfiltered, one liter sample will be collected from the sampling point following the appropriate
sampling protocol (see Part 4 Section 3.2). If conducted by site personnel, the analysis will be
completed in the office within the 48 hours maximum holding time. If submitted to the lab for
analysis, the bottle must be provided to the lab within the 48-hour maximum holding time. A list of
the required equipment and methods follows:

Equipment

1. Imhoff cone

2. Stirring rod

3. Imhoff cone rack
4,  Timer
Procedure

1. Fill the Imhoff cone to the one-liter mark with the well mixed sample previously collected.

2. Allow sample to settle in Imhoff cone for 45 minutes

3. Gently stir the sample with the stirring rod to release suspended matter clinging to the sides
of the Imhoff cone.

4. Let sample settle for an additional 15 minutes.

5. At the one hour mark, record the volume of settleable solids (in milliliters) in the Imhoff cone.

4
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Note

Do not include any floating solids or any voids in the settled solids as settleable
matter.

The lower limit of reportable concentration is 0.2 ml/l, not 0.4 ml/l. Thus all values over
0.2 ml/l must be reported as a number, not as <0.4 ml/l. A table of proper reporting
under varying concentrations follows:

Measured Reported
Value Value
ml/l ml/l

0-0.19 <0.2
0.2 0.2
0.3 0.3
0.4 0.4
0.5 0.5

3.6 LOW-LEVEL MERCURY

Although not anticipated, if Outfall 008 discharges under a Condition | or IV discharge event then
a low level mercury sample must be collected from the outfall at a frequency of at least once per
quarter. Sampling for low-level mercury requires the use of the clean hands/dirty hands method,
as established by EPA Method 1669, to limit sample contamination. In this method one sampler
acting as clean hands conducts all operations involving contact with the sample bottle and sample
collection while the other acting as dirty hands is responsible for the preparation of all activities
that do not involve direct contact with the sample container. Because of the potential for
contamination it is recommended that the sampling team collect the sample upwind if possible
and avoid (as much as possible) airborne particles such as dust, dirt, particulate matter, vapors
from automobile exhaust and cigarette smoke, and nearby corroded or rusted bridges, pipes,
poles, or wires. If sampling near a road attempt to sample during low traffic hours. Avoid
breathing on the sample. Also avoid areas nearby with bare soil that are subject to wind erosion.

Procedure

1. Samplers must wear talc free gloves.

2. Dirty Hands removes the sampling kit from the cooler, then opens and holds the outer bag
3. First collect the field blank.

a. Clean hands retrieves and removes the field blank bottle and distilled water bottle from
their inner bags.

b. Clean hands then fills the field blank container with the deionized water, taking care not to
overfill it.

c. Clean hands then closes the field blank bottles lid, returns the bottle to the inner bag,
reseals the bag, and then inserts the sealed bag into the outer bag being held by dirty
hands.

4. Second collect the sample

a. Clean hands retrieves and removes the sample from its inner bag.

b. Clean hands then fills the sample container by completely submerging bottle beneath the
water, then inverting the bottle and capping it underneath the water to limit exposure to
air.
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c. Clean hands then returns the bottle to the inner bag, reseals the bag, and then inserts the
sealed bag into the outer bag being held by dirty hands.
5. Dirty Hands then seals the outer bag, labels it accordingly and inserts it into the cooler.
The lab will preserve samples and filter dissolved species as necessary.
7. Samples must be delivered to the lab within 48 hours of collection.

o

3.7 SAMPLE PREPERATION & LABORATORY SUBMITTAL

3.8

The sample water will be collected into appropriately labeled bottles based on the sample points
required analyses and, if applicable, the discharge condition. The necessary samples will then be
preserved and filtered within 15 minutes of collection, before being placed on ice and cooled to
approximately 4° C. The samples will then either be picked up by a courier or delivered to the
laboratory following chain-of-custody procedures. A list of commonly sampled parameters,
preservation requirements, and maximum laboratory holding times are provided in the table below.
A list of laboratory sample classifications, analytes, required sample volumes, bottle types, and
required preservative are provided in the attached tables as well as the chain of custody (see
Appendix F).

Parameters Preservative Temp LUEE H_Igldlng
ime
Metals*, Hardness HNO; to pH <2 <6°C 6 months
Phenol, Nitrate-N,
Phosphorous, Total H,SO, to pH <2 <6°C 28 days
Organic Carbon
Cyanide NaOH to pH >10 <6°C 14 days
Sulfide NaOH w/ ZnActopH>9 | <6°C 7 days
Acidity, Alkalinity - <6°C 14 days
Sulfate - <6°C 28 days
Total Suspended Solids, o
Total Dissolved Solids i =6°C 7 days
Low level Mercury Lab Preserves <6°C 48 hrs**

Note:
* Dissolved Metals Require Field Filtration
**Time to transport to laboratory

Samples will be analyzed by Standard Laboratories, Inc. located in Freeburg lllinois or other qualified
laboratories. Their address and contact information is listed below. Efforts should be made to submit
all samples to the laboratory within 48 hours of collection to meet all holding times. A copy of the
chain of custody should be made and kept for the facilities records upon submission of the samples.

Standard Laboratories, Inc.
8451 River King Drive
Freeburg, IL 62243

(618) 539-5836

FIELD OBSERVATIONS

Field observations will be recorded in either a field notebook or in the comments or notes section
of the Chain of Custody (COC). Observations will include information about conditions that could
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impact the results of the sampled water quality. These include, but are not limited to, items such
as wildlife activity, beaver dams, flooding or backwater, and algae. Discharges from the site shall
not cause excessive foam, a visible film or sheen, or contain any substance in significant enough
guantities to be unsightly or deleterious or produce color, odor, or other conditions to such a
degree as to create a nuisance within the receiving waters. An observation of these conditions in
the field will be noted.

3.9 CHAIN OF CUSTODY

The Chain of Custody (COC) is a written legal document used to track the transfer of a sample
from person to person. It is utilized to guarantee the identity and integrity of a sample from
collection through reporting of the test result. The COC is formatted to record field information,
laboratory information, and the people who handle each individual sample. A COC is created for
each sampling event and is typically a one page document. An individualized COC has been
created for NPDES monitoring events at Gateway Mine and includes the applicable facility code,
sample location codes, and Peabody sample location identification numbers. Additionally,
required field parameters, lab parameters, bottle types, and preservatives are included in the box
located on the bottom right corner. The COC contains places to enter calibration information for
the multi parameter field water quality meter, the sample date/time, and all relevant field
measurements (ph, Temp, etc). The COC also contains several signatory lines for the
relinquishment of custody of the samples and for the receipt of custody of the samples.

Procedure

Fill out the appropriate NPDES outfall COC prior to submittal of samples to the laboratory. The
applicable sample type (i.e. NPDES outfall or stream) and required parameters are identified on
the bottom right hand corner of the COC.

1. pH Meter Calibration Row
a. Sample Date and Time
i. Enter the date and time the meter was calibrated.
ii. Note: The meter must be calibrated prior to collecting any samples.
2. Sample Location Row
a. Sample Date and Time
i. Enter the date and time of sample collection.
b. Grab
i. This column denotes the sample collection methodology and is utilized to
denote that a sample was collected.
ii. If asample was collected mark an “x” in the cell, if sample was not collected
leave the cell blank.
c. # Containers
i. This column identifies the number of bottles that are shipped/delivered to the
lab. This cell is utilized by the laboratory to ensure the receipt of all samples.
1. Mark the number of sample bottles collected at each sample location
that will be shipped to the lab for analysis.
2. DO NOT record bottles that will not be shipped to the lab (i.e.
settleable solids which will be analyzed by the sampler).
d. Flow Condition
i. Record the flow condition (I - IV) in this cell.
ii. Note: If sample is collected under precipitation conditions (i.e. condition Il or
[I) then the precipitation event statistics (Date ppt event started and ended,
Rainfall total) must be recorded. Event statistics should be recorded in the
designated section located in the box on the bottom right corner of the COC.
e. Flow
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i. Record the measured flow at the outfall of the basin or the stream sampling
point in the cell. If there is no flow record a zero in the cell.

ii. Note: Make sure units used for the measurement match the units identified
on the COC. If not convert units prior to recording the flow in the cell.

1 CFS =448.83 gpm
f. pH
i. Under flowing condition record the field measured pH in the cell.
ii. Under no flow conditions leave the cell blank.
g. Temp
i. Under flowing condition record the field measured Temperature in the cell.
ii. Under no flow conditions leave the cell blank.
h. Settleable Solids

i. If settleable solids are required for the sample type, record the measured
value in the cell.

ii. If settleable solids are not required for the sample type, leave the cell blank.

iii. Note: Signature on COC is verification that the sampler conducted the field
test following EPA Method 160.5 and affirms the result.

i. Sample Type
i. The required sample type for the sample location is identified in this column
1. Details of the required field measurements, number of bottles to
collect, type and size of bottle to use, the necessary preservative,
and the laboratory analysis required are found in the bottom right
corner of the COC.
j.  Comments

i. Any relevant comments should be included here. See Part 4 Section 3.8
Field Observations.

ii. Note: If an unconstructed comment is included in the cell then a sample date
and time must be included for the relevant sample row. This documents that
that outfall was not constructed on that date.

k. Gray Cells
i. Do not record or mark anything in these cells. This acts as a reminder that
the subject sample point does not require this information.
.  Signature Row
i. Relinquished by
1. Sign, date, and time the COC upon relinquishing the samples to the
laboratory technician, laboratory currier, or Peabody personnel.
ii. Received by
1. The laboratory technician, laboratory currier, or Peabody personnel
must sign, date, and time these cells upon receipt of the samples.
Note
5. Details of the required field parameters, lab parameters, and bottles for the sample
types are noted on the bottom right corner of the COC.
6. Make sure measured units match units listed on the COC
7. No erroneous information may be erased from the COC. Errors must be lined out with
a single dash, initialed, and the correction written in.
8. Review the COC for accuracy prior to relinquishing it.
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PEABODY COULTERVILLE MINING, LLC

PART 5
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EMERGENCY MANAGEMENT

ANNUAL TRAINING
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GATEWAY MINE

Standard Operating Procedures & Emergency Management Plan

Annual Training

Purpose: To ensure that mine employees are thoroughly familiar with the procedures in place to manage
and monitor decant water within the slurry circuit and to limit discharge from the East Basin and Harp
Pond outfall. The monitoring procedures are only applicable to periods when decant water is flowing, or
very close to flowing, from the active refuse impoundment.

e Slurry Circuit Water Management: Location of critical areas within the circuit including pH

monitoring locations and water treatment points.

(o]

OO0OO0OO0OO0OOO0OO

Cell 4 Auxiliary Spillway

Cell 2 Spillway

Culvert West of Preparation Plant
Recirculation Lake

Preparation Plant

Slurry Circuit Water Treatment Points
East Basin

Harp Pond

NPDES Outfall 008

o East Basin and Harp Pond Monitoring: Review of monitoring requirements and equipment in

place to limit the discharge of decant water from NPDES Outfall 008.

0

OO0O0OO0Oo

Pump Locations and Operation

Automatic Float System

Frequency of Monitoring

Maintaining Storage Retention Volume Prior to Storm Events
Log Book Procedures

Pump Maintenance

o NPDES Discharge Sample Collection: Review of sample collection procedures in case of

unexpected discharge from Harp Pond.

(0]

O o0OO0O0

Discharge measurement

Field pH

Sample Collection

Sample Kits Including Bottles and Preservatives
Chain of Custody

e Emergency Scenarios: Review of procedures in place for managing the decant water during

emergency scenarios.

(¢}
o

East Basin or Harp Pond Electric Pump Failure
Acidic Decant Water
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GATEWAY PREP
ANNUAL EMPLOYEE TRAINING
Standard Operating Procedures & Emergency Management Plan

Date of Session:

Trainer Printed Name Signature Job Title

Attendee Printed Name Signature Job Title

Topics Covered: Slurry circuit water management procedures, East Basin & Harp Pond
monitoring procedures, NPDES discharge sample collection procedures, and emergency
management scenarios.
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1.0 PLAN REVIEW
1.1 PLAN AMENDMENT REQUIREMENTS
1.1.1 TECHNICAL AMENDMENTS

Changes to the facility design, construction, operation, or maintenance that impact the facilities
management of the slurry circuit water require an amendment to the Standard Operating
Procedures and Emergency Management Plan. Revisions of this nature are considered Technical
Amendments. Technical Amendments to the plan must be completed within 90 days of the
change of the facility, construction, operation, or maintenance and the revised plan must be
submitted to Illinois Environmental Protection Agency within 30 days of the modification.

1.1.2 NON-TECHNICAL AMENDMENTS

Administrative changes to the emergency contact list or laboratory are considered Non-technical
Amendments. Non-technical Amendments to the plan must be completed as soon as possible but
no later than during the annual review. A change of this nature is not required to be submitted to
the lllinois Environmental Protection Agency until the next technical amendment occurs.

1.2 SCHEDULE OF PLAN REVIEW

Appropriate facility personnel must review the Standard Operating and Emergency Management
Plan annually. Amendments to the Plan, if needed, are made throughout the year. Technical
Amendments to the plan, as described above in Section 1.1.1, must be completed within 90 days
of the change to facility and the revised plan must be submitted to lllinois Environmental
Protection Agency within 30 days of the modification. Non-technical Amendments must be made
no later than during the annual review.

1.3 RECORD OF PLAN REVIEW

Plan reviews and amendments are recorded in the Plan Review Log (see following page). This
log must be completed even if no amendment is made to the Plan as a result of the review.
Unless a technical or administrative change prompts an earlier review of the Plan, the next
scheduled review of this plan must occur by 12/31/2017.
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2.0 PLAN REVIEW LOG

DATE

BY

ACTIVITY

Original preparation of plan
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Qverview:

The FZ100 is a compact cellular transceiver for monitoring industrial equipment that sends live data to the
monitoring web site, providing reai-time status and alarms. i features 3 digital inputs and 1 digital output. In
addition to alarming on status changes, the systeni keeps track of on-time and cycles for the digital inputs; useful
for monitoring pump, fan, or compressor run tines and duty cycles. The unit monilors input power voitage and
provides an optional battery backup which enables the system 0 alarm ch inain power voltage level or fallure and
coniinue operating without main power.

The easy to use web slte updates continuously, displaying location and operating status for all of your monitored
equipment. Alarms areimmediately displayed on the web site and trigger messages sent tointerested persarinel
in your organization vla SMS text messages and emalls. Every event is permanently fogged in the web site
allowing powerful historicat analysis using the buiit in reporting features to give equipment owners detailed
insight into the ¢peration and readiness of their equipment fieels.

Proactive service reminders are automatically generated and senl as equipment reaches service Intervals based

on runtme. Service logs and manuals available over the secure web site reduce paperworl and automate
record keeping while providing up to the minute service records for all of your monitored equipment.

Technical Specifications:

§ize 40"x4,3"£2.3"in Fower 9-32 Volls BC
Ratlio Quad Band GPRS GSM Battery Backup Internal
Transmii Power Gurrent Consumption
850 / 900 MHz Class 4, 2 Watts idle 55 mA
1800 / 1900 MKz Class 2, 1 Walt Transmit, Average 250 mA
Digital Inputs 3 Peak 2.1A
Digital Ouiputs 1 Temperature
Connaclors 5mm Termina! Blocks Operating -30°C ta +70°C
GSM Cannector SMA Storage -40°C to +85°C

Max, Hamidity

95% Non-Condensing
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Features;

Easy to install cellular moniioring system. A variety of
aptional anclosures and mounting oplions pravide for a
clean and grofessional installation. Unit includes a
quad magnet braclet for quick mounting and temiplates
for meintng with inciuded standoffs.

Advanced power mariagement employing law power idle
modes enable 1ha upit to operate in sofar powered
applications with minimal power draw.

No software lo buy, install or maintain; all mapping and

data features are accessible over the secure web site
fram any computer with Internet accass,

Radio Agency Approvals:

FCC Part15
Part 22
Part 24
GOF Version 3.21,1
FICHB Version 3.7.1
Industry Canada Yes
CE Mark Yes
RaHS Compliant Yes
Emark ‘Yes

Digital Gelfular Monitoring Unit:
+ 3 Digltal Inputs

+ 1 Digital Output

» Canneoted 24x7X365

Low Profile or High Gain Celltdar Antenna:
+ 4" {Low Profile)

+ 12.4" (High Gain}

+ 42' Cable Length

+ Magnet Mount

Alarming & Notitications:

Wanping & Repirting;

« Weh Abtessible ) ~ Equiprent Status Change
+ Graphical Map Overview » Equipment Service Neaded
+ Simpte User interface » SMS Text Message

» Run Service Reports * BlackBerry, PDA Message

+ Monitor Equipment Use + Email
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Flectrical submersible drainage pump
Him)y  (ft)
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70 \H\
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301 100
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_ \ -
10 T~
0- 0
0 200 400 60D 800 1000 1200 4400 1600 O {gpm)
0 20 40 60 20 100 sy
P (HPY (kW)
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CDischarag conriaction’hen o 4 15 4
fatedpower P, tho/w] 15
1 wer-consumption:; Wl = 10
10 -
Rated cirrent at4! 5 - 5
) lRaTed curr_enT _a_TlE_:_SfSV
‘Soligs passage [inch] u= 0
gt e 0 200 400 600 800 1000 1200 1400 4600 @ {gpm}
Dianatar Tineht o i y y y y n
Weight [Ibs/kg] 318/144 318/144 0 20 40 60 80 100 (I/S)
Other voltages an request 1S0 9908/A
Pump types Shaft seals
N: normal pressure, H: high pressure Cartridge seal; pre-assembied double mechnical seal running in an oil
compartment

Classification
Eiecirical submersible drainage pump
Profection class: IP 68

Approvals

MSHA Certification No. (XP) 07-JA080006-0
MSHA 26 system approval No, 18-A080007-0

Etectrical motor

Squirrel cage induction mataor, insulation class: H (IEC 85)

Motor protection

Thermal contacts in the sfator opening femperafure 284°F (140°0), air

valve

Cable - SubCab
8AWG/3-2-1-GC, 53 ft

Limitations

Max. submersion depth: 66 ff {20 m)
Max. liquid temperature: 104 °F (40 °C)
Allowed pHrange: 5-8

Maximum liguid density: 68 lbs/fi2 (1100 kg/m3)

Material lower seal; silican carbide - silicon carbide
Matertal upper seal: fungsten carbide - tungsfen carbide

Bearings
Ball bearings with (3 clearance

Discharge connection
4-87 NPT

Materials

Casted parts: Afuminium

Outer casing: Staintess steef
Stator housing: Cast iron

Motor shaft: Stainiess sfeel
Impelter: Hard-lron™

Suction cover: Hard-fron™
Diffusers: Nifrile rubber

Screws and nuts: Sfainless steel
O-rings: Nifrite rubber

Accessories
Zinc anodes

Distributed in the U.S.A. by:

Specifications can be changed without notice
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Introduction and Safety

Introduction and Safety

Introduction

Purpose of this manual
The purpose of this manual is to provide necessary information for:
e [nstallation
e Operation
« Maintenance

CAUTION:

Read this manual carefully before installing and using the product. Improper use
of the product can cause personal injury and damage to property, and may void
the warranty.

NOTICE:

Save this manual for future reference, and keep it readily available at the
location of the unit,

Safety terminology and symbols

About safety messages

It is extremely important that you read, understand, and follow the safety
messages and requiations carefully before handling the product. They are
published to help prevent these hazards:

= Personal accidents and health problems

« Damage to the product

s Product malfunction

Hazard levels

Hazard level Indication
DANGER: A hazardous situation which, if not
avoided, will result in death or serious
injury
WARNING: A hazardous situation which, if not

avoided, could result in death or
serious injury

CAUTION: A hazardous situation which, if not
avoided, could result in minor or
moderate injury

. s A potential situation which, if not
NOTICE: avoided, could result in undesirable
conditions
s A practice not related to personal
injury

8106.082/.181 Matador Installation, Operation, and Maintenance Manual 3
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Introduction and Safety

Hazard categories

Hazard categories can either fali under hazard levels or iet specific symbols
replace the ordinary hazard level symbols.

Electrical hazards are indicated by the following specific symbol:

Electrical Hazard:

These are examples of other categories that can occur. They fall under the
ordinary hazard levels and may use complementing symbols:

e Crush hazard

= Cutting hazard

e Arc flash hazard

Product warranty

Coverage

Grindex undertakes to remedy the following faults in products sold by Grindex
under the following conditions:
« The faults are due to defects in design, materials or workmanship.

» The faults are reported to an Grindex representative within the warranty
period.

 The product is used only under the conditions described in this manual.

« The monitoring equipment incorporated in the product is correctly connected
and in use.

« All service and repair work is done by personnel authorized by Grindex.
¢ Genuine Grindex parts are used.

Limitations
The warranty does not cover faults caused by the following:
« Deficient maintenance
o Improper installation

e Modifications or changes to the product and installation carried out without
consulting Grindex

e Incotrectly executed repair work
¢ Normal wear and tear
Grindex assumes no liability for the following:
¢ Bodily injuries
e Material damages
s Economic losses

Warranty claim

Grindex products are high-quality products with expected reliable operation and
long life. However, should the need arise for a warranty claim, please contact
your Grindex representative,

Spare parts

Grindex guarantees that spare parts will be available for 10 years after the
manufacture of this product has been discontinued.

4 8106,082/.181 Matador Installation, Operation, and Maintenance Manual




Electronic Filing: Received, Clerk's Office 6/8/2017

Introduction and Safety

WARNING:

¢ The operator must be aware of safety precautions to prevent physical injury.

e Any pressure-containing device can explode, rupture, or discharge its
contents if it is over-pressurized. Take all necessary measures to avoid over-
pressurization.

o Operating, installing, or maintaining the unit in any way that is not covered
in this manual could cause death, serious persconal injury, or damage to the
equipment. This includes any meodification to the equipment or use of parts
not provided by Grindex. If there is a question regarding the intended use of
the equipment, please contact an Grindex representative before proceeding.

» This manual clearly identifies accepted methods for disassembling units.
These methods must be adhered to. Trapped liquid can rapidly expand and
result in a violent explosion and injury. Never apply heat to impellers,
propellers, or their retaining devices to ald in thelr removal.

e Do not change the service application without the approval of an authorized
Grindex representative.

CAUTION:

You must observe the instructions contained in this manual. Failure to do so
could result in physicat injury, darmage, or delays.

User safety

General safety rules
These safety rules apply:
e Always keep the work area clean.
= Pay attention to the risks presented by gas and vapors in the work area.

e Avold all electrical dangers. Pay attention to the risks of electric shock or arc
flash hazards.

= Always bear in mind the risk of drowning, electrical accidents, and burn
injuries,
Safety equipment
Use safety equipment according to the company regulations. Use this safety
equipment within the work area:
e Hard hat
» Safety goggles, preferably with side shields
s Protective shoes
» Protective gloves
s Gas mask
» Hearing protection
e First-aid kit
» Safety devices

NOTICE:

Never operate a unit unless safety devices are installed. Also see specific
information about safety devices in other chapters of this manual.

8106.082/,181 Matador Installation, Cperation, and Maintenance Manual 5
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Introduction and Safety

Electrical connections

Electrical connections must be made by certified electricians in compliance with
all international, national, state, and local regulations. For more information
about requirements, see sections dealing specifically with electrical connections.

Hazardous liquids
The product is designed for use in liquids that can be hazardous to your health.
Observe these rules when you work with the product:

s Make sure that all personnel who work with biologically hazardous Hquids are
vaccinated against diseases to which they may be exposed.

« Ohserve strict personal cleanliness.
Wash the skin and eyes

Follow these procedures for chemicals or hazardous fluids that have come
into contact with your eyes or your skin:

Condition Action

Chemicals or 1. Hold your eyelids apart forcibly with your fingers.
hazardous fluids In |2, Rinse the eyes with eyewash or running water for
Eyes at least 15 minutes.

3. Seek medical attention,

Chemicals or 1. Remove contaminated clothing.
hazardous fluids on |2, Wash the skin with socap and water for at least 1
skin minute.

3. Seek medical attention, if hecessary.

MSHA requirements

According to the United States of America's Code of Federal Regulations, the
following requirements must be fuifilled to maintain Mine Safety and Health
Administration (MSHA) permissibility of this equipment:

Subject area Requirements

General safety s Frequent inspections must be made.

e All electrical parts, portable cable, and wiring must be
kept in a safe condition.

= There must not be any openings into the casings of the
electrical parts.

e The machine frame must be effectively earthed
(grounded).
e Power wires must not be used for earthing (grounding).

s The operating voltage must match the voltage rating of
the motor.

8106.082/.181 Matador Installation, Operation, and Maintenance Manual
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Introduction and Safety

Subject area Requirements

Service and repair e Inspections, service, and repairs are only allowed when
the portable cahle is disconnected from the power
supply.

s Work must be performed by trained personnel
{preferably the manufacturer or agent) to ensure that
the pump is restored to Its original state of safety in
regards to all fiame-arresting paths.

¢ Replacement parts must he exactly equal to those
provided by the manufacturer.

« When cable entries are disturbed on pump or control,
they must be reassembled in the approved manner.

DANGER:

Fatlure to restore the permissible equipment
to its original state of safety will void the
MSHA approval. The creation of a safety
hazard will subject the owner / operator of a
mine to citations and penalties undert the
law.

Fastenings All bolts, nuts, screws, and threaded covers must be
properly tightened and secured.

Cables A flame-resistant portable cable must be used. It has to
bear an MSHA-assigned identification number and be
adequately protected by an automatic circuit-interrupting
device, Special care must be taken in handling the cable to
avoid mechanical damage and wear.

Operation Polyurethane-equipped products must not be operated dry
in hazardous areas.

Environmental safety

The work area
Always keep the station clean to avoid and/or discover emissions,

Waste and emissions regulations
Observe these safety regulations regarding waste and emissions:

= Dispose appropriately of all waste.

e Handle and dispose of the processed liquid in compllance with applicable
environmental regulations.

» Clean up all spills in accordance with safety and environmental procedures.
o Report all environmental emissions to the appropriate authorities.
Electrical installation
For electrical installation recycling requirements, consult your local electric utility.
Recycling guidelines
Always recycle according to the guidelines listed below:

1. Follow local laws and regulations regarding recycling if the unit or parts are
accepted by an authorized recycling company.

2. If the first guideline is not applicable, then return the unit or parts to the
nearest Grindex representative.

8106.082/.181 Matador Installation, Operation, and Maintenance Manual 7
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Transportation and Storage

Transportation and Storage

Inspect the delivery
Inspect the package

1. Inspect the package for damaged or missing items upon delivery,
2. Note any damaged or missing items on the receipt and freight bill.
3. File a claim with the shipping company if anything is out of order.

If the product has been picked up at a distributor, make a claim directly to
the distributor.

Inspect the unit
1. Remove packing materials from the product.
Dispose of all packing materials in accordance with local regulations.

2. Inspect the product to determine if any parts have been damaged or are
missing,

3. If applicable, unfasten the product by removing any screws, bolts, or straps.
For your personal safety, be careful when you handle nails and straps.
4. Contact the local sales representative if there is any issue,

Transportation guidelines

Precautions

DANGER:
Disconnect and lock out electrical power before installing or servicing the unit.

WARNING:

e Stay clear of suspended loads.
» Observe accident prevention regulations in force.

Position and fastening

The unit can be transported either horizontally or vertically. Make sure that the
unit is securely fastened during transportation, and cannot rell or fall over.

Lifting

WARNING:
Crush Hazard.
e Always lift the unit by its designated [ifting points.

s Use suitable lifting equipment and ensure that the product is properly
harnessed.

» Wear personal protective equipment.
e Stay clear of cables and suspended loads.

Lifting equipment and tackle should always be inspected before starting work.

8 8106.082/.181 Matador Installatian, Operation, and Maintenance Manual
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Transportation and Storage

Temperature ranges for transportation, handling and storage

Handling at freezing temperature

At temperatures below freezing, the product and all installation equipment,
including the lifting gear, must be handled with extreme care.

Make sure that the product Is warmed up to a temperature above the freezing
point before starting up. Avoid rotating the impeller/propeller by hand at
temperatures below the freezing point. The recommended method to warm the
unit up is to submerge it In the liguid which will be pumped or mixed.

NOTICE:
Never use a naked flame to thaw the unit.

Unit in as-delivered condition

If the unit Is still in the condition in which it left the factory - all packing
materials are undisturbed - then the acceptable temperature range during
transportation, handling and storage is: -50°C (~589F) to +60°C (+1400F).

If the unit has been exposed to freezing temperatures, then allow it to reach the
ambient temperature of the sump before operating.

Lifting the unit out of liquid

The unit is normally protected from freezing while operating or immersed in
liquid, but the impeller/propeller and the shaft seal may freeze if the unit is lifted
out of the liquid into a surrounding temperature below freezing.

Units equipped with an internal cooling system are filled with a mixture of water
and 30% glycol. This mixture remains a flowing liquid at temperatures down to —
13°C (9°F). Below —13°C (9°F), the viscosity increases such that the glycol
mixture will lose its flow properties. However, the glycol-water mixture will not
solidify completely and thus cannot harm the product.

Follow these guidelines to avoid freezing damage:
1. Empty all pumped liquid, if applicable.
2. Check all liquids used for lubrication or cooling, both oil and water-glycol

mixtures, for the presence of water. Change if heeded.

Storage guidelines

Storage location

The product must be stored in a covered and dry location free from heat, dirt,
and vibrations.

NOTICE:

» Protect the product against humidity, heat sources, and mechanical damage.
» Do not place heavy weights on the packed product.

Long-term storage
If the unit Is stored more than six months, then the following apply:

= Before operating the unit after storage, it must be inspected with special
attention to the seals and the cable entry.

e The impeller/propeller must be rotated every other month to prevent the
seals from sticking together.
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Product Description

Products included

Pump model Approvals
Matador 81.06.181 Standard
Matador 8106.082

Pump design
The pump is submersible, and driven by an electric motor.

Intended use

The product is intended for moving waste water, sludge, raw and clean water.
Always follow the limits given in Application limits (page 45). If there is a
question regarding the intended use of the equipment, please contact a Grindex
representative before proceeding.

WARNING:

In explosive or flammable environments, only use Ex~ or MSHA-approved
products.

NOTICE:
Do NOT use the pump in highly corrosive liquids.

For information about pH, see Application fimits (page 45).
Particle size

The pump can handle liquid containing particles that correspond to the holes in
the strainer.

Number of holes Hole dimensions
476 Diameter 12.0 mm (0.47 in)
For more information about the strainer, see Dimensions and weights (page
47).
Pressure class
N Medium head
H High head

Impeller type
Wear resistant

Monitoring equipment
The following applies to the monitoring equipment of the pump:

e The stator incorporates thermal contacts connected in series that activate the
alarm at overtemperature.

e The thermal contacts open at 140°C (284°F) and close at 105°C (221°F).
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Product Description

The data plate

Introduction

The data plate

Warning plate

The data plate is a metal label located on the main body of the pump. The data
plate lists key product specifications.

" ™
@ grindex

19— Grlr}lc_i?pi\: Sweden www.grindex.com/”' 1
2

17 — ]
Oto— —g)
18 ——t— Vil , APt kWP —hMi |,
16 H— mQ// l/s \ kg \lglr----__5
15— gl on 7 L1 simna S5CE ~ s

.

A/ \ ~

13 12 11 10 9 8

Pump type number
Frequency

Phases, type of current

Rated shaft power

Thermal class

Locked rator code-letter
Country of origin

Maximum pawer consumption
Praduct weight

10. Maximum submersion depth
11. Degree of pratection

12, Maximum capacity

13. Rated current

14, Direction of the start reaction
15. Direction of the impeller rotation
16. Maximum head

17. Serial number

18. Rated voltage

19. Pump mods

WS001008A

WSRO

Pumps without built-in motor protection have an additional data plate.

This pump must be used with separate overload protection in accordance with
technical data.

(0 o)

This pump must
be used with
separate overload
protection in
accordance with
technical data

GRIKRRDIES
& O)

WS006204A
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Product Description

The MSHA approval plate

APPROVED BY MSHA
UNDER 30 CFR 7, SUBPART |
o ELECTRIC MOTOR ASSEMBLIES

APPROVAL NO. | I

L 627 7900
WS006212A
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Installation

Installation
Install the pump

DANGER:
Disconnect and lock out electrical power before installing or servicing the unit.

WARNING:
» Do not install the starter equipment in an explosive zone unless it is
explosion-proof rated.
« Do not install CSA-approved products in locations that are classified as
hazardous in the national electric code, ANSI/NFPA 70-2005.
« Vent the tank of a sewage station in accordance with local plumbing codes.

e Make sure that the unit cannot roll or fall over and injure people or damage
property.

WARNING:

Electrical shock hazard. Check that the cable and cable entry have not been
damaged during transport before installing the pump.

NOTICE:
o Never force piping to make a connection with a pump.

These requirements apply:

o Use the pump dimensional drawing in order to ensure proper installation.
= Provide a sultable barrier around the work area, for example, a guard rail.
o Check the explosion risk before you weld or use electric hand tools.
s Remove all debris from the inlet piping system bhefore you install the pump.
e Always check the impeller rotation before lowering the pump Into the
pumped liquid.
Sedimentation prevention

In order to avoid sedimentation when the pumped liquid contains solid particles,
the velocity of the liquid in the discharge line must exceed a certain value.
Choose applicable minimum velocity from the table, and choose proper
dimension of the discharge line accordingly.

Mixture Minimum velocity, meter per
second {feet per second)

Water + coarse gravel 4 (13)

Water + gravel 3.5 (11)

Water + sand, particle size <0.6 mm 2.5 (8.2)

(0,024 in)

Water + sand, particle size <0.1 mm 1.5 (4.9)

(0.004 in)

For more permanent installations with a heavily contaminated pumped liquid, a
settling pump-sump is recommended.
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Installation

WS5001380B

Figure 1: Settling pump-sump

Discharge line requirements

The discharge line can be run vertically or horizontally, but must be without
sharp bends.

Proper horizontal and vertical installation Improper installation
with a sharp bend

ANNAANY

L

WS001378A
WS001348A

Fasteners

WARNING:
» Only use fasteners of the proper size and material.
s Replace all corroded fasteners.

« Make sure that all fasteners are properly tightened and that there are no
missing fasteners.

Install

The pump Is transportable and intended to operate either completely or partially
submerged in the pumped liquid. The pump is equipped with a connection for
hose or pipe.

These requirements and instructions only apply when the installation is made
according to the dimensional drawing.

1. Run the cable so that it has no sharp bends, iIs not pinched, and cannot be
sucked Into the pump inlet.

2. Connect the discharge line.
The discharge line can be run vertically or horizontally, but must be without
sharp bends.

3. Lower the pump into the sump.

The cable must not be used for this purpose. You should attach a rope or
similar to the handle or the eyebolts for lowering and lifting the pump.
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Installation

Heavier pumps must be lifted and lowered down by crane. Suspend the
pump by the lifting handle or the eyebolts with chains or wires.

4. Place the pump on the base and make sure it cannot fall over or sink.

The base should consist of a plank, a bed of coarse gravel, or a cut-down and
perforated oil drum.

Alternatively, the pump can be suspended with a lifting chain just above the
sump bottom. Make sure that the pump cannot rotate at startup or during
operation.

5. Connect the motor cable and the starter and monitoring equipment according
to the separate instructions.

Matador MSHA: Make sure that the impeller rotation is correct. For more
information, see Check the impeller rotation: Pumps without built-in motor
protection (page 20).

Matador: Make sure that the phase sequence is correct. For more
information, see Check the phase sequence: Pumps with built-in motor
protection (page 21).

Make the electrical connections

General precautions

Electrical Hazard:

e A certified electrician must supervise all electrical work. Comply with all local
codes and regulations.

¢ Before starting work on the unit, make sure that the unit and the control
panel are isolated from the power supply and cannot be energized. This
applies to the control circuit as well.

e Leakage into the electrical parts can cause damaged equipment or a blown
fuse. Keep the end of the motor cable above the liquid level.

e Make sure that all unused conductors are insulated.

e There is a risk of electrical shock or explosion if the electrical connections are
not correctly carried out or if there is fault or damage on the product.

WARNING:

Do not install the starter equipment in an explosive zone unless it is explosion-
proof rated.

CAUTION:

If the pump is equipped with automatic level control and/or internal contactor,
there is a risk of sudden restart.

WS00B208A

Requirements
These general requirements apply for electrical installation:
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= The supply authority musk be notified before installing the pump if it will be
connected to the public mains. When the pump is connected to the public
power supply, it may cause flickering of incandescent lamps when started.

« The mains voltage and frequency must agree with the specifications on the
data plate. If the pump can be connected to different voltages, then the
connected voltage is specified by a yellow sticker close to the cable entry,

s The fuses and circuit breakers must have the proper rating, and the pump
overload protection (motor protection breaker) must be connected and set to
the rated current according to the data plate and if applicable the cable
chart. The starting current in direct-on-line start can be up to six times
higher than the rated current.

¢ The fuse rating and the cables must be in accordance with the local rules and
regulations.

s If the rated current of the pump is the same or close to the ampere rating of
the fuses and circult breakers, then the fuses and circuit breakers are
required to have characteristics for motors,

« If intermittent operation is prescribed, then the pump must be provided with
monitoring equipment supporting such operation.

« The thermal contacts/thermistors must be in use.

Cables
These are the reguirements to follow when you install cables:

» The cables must be in good condition, not have any sharp bends, and not be
pinched.

¢ The sheathing must not be damaged and must not have indentations or be
embossed (with markings, etc.) at the cable entry.

¢ The cable entry seal sleeve and washers must conform to the outside
diameter of the cable.

¢ The minimum bending radius must not be below the accepted value.

« If using a cable which has been used before, a short piece must be peeled off
when refitting it so that the cable entry seal sleeve does not close around the
cable at the same point again. If the outer sheath of the cable is damaged,
then replace the cable. Contact a Grindex service shop.

« The voltage drop in long cables must be taken into account. The drive unit’s
rated voltage is the voltage measured at the cable connection point in the
pump.

« The screened cable must be used according to the European CE requirements
if a Variable Frequency Drive {VFD) is used. For more information, contact
your Grindex representative (VFD-supplier).

s For SUBCAB cables, the twisted pair copper foil must be trimmed.

Earthing {Grounding)

Electrical Hazard:

s You must earth {ground) all electrical equipment. This applies to the pump
equipment, the driver, and any monitoring equipment. Test the earth
(ground) lead to verify that it is connected correctly.

e« If the motor cable is jerked loose by mistake, the earth (ground) conductor
should be the last conductor to come loose from its terminal. Make sure that
the earth (ground) conductor is longer than the phase conductors. This
applies to both ends of the motor cable.

e Risk of electrical shock or burn. You must connect an additional earth-
(ground-) fault protection device to the earthed (grounded) connectors if
persons are likely to come into physical contact with the pump or pumped
liquids.
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Earth (ground) conductor length

The earth (ground) conductor must be 200mm (7.9 in) longer than the phase
conductors in the junction box of the unit.

Connect the motor cable to the pump

CAUTION:

Leakage into the electrical parts can cause damaged equipment or a blown fuse.
Keep the end of the motor cable above the liquid level.

1. Check the data plate to see which connections are required for the power

supply.

2. Connect the motor cable conductors, including earth (ground), to the
terminal or starter unit.

3. Make sure that the pump is correctly connected to earth (ground).
Firmly tighten the cable entry into its bottom-most position.
The seal sleeve and the washers must conform to the outside diameter of the

cables,

WARNING:

proof rated.

Do hot install the starter equipment in an explosive zone unless it Is explosion-

Cable charts

Connection locations

12 -]
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- 15
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16 CQUINWD
17
9 ~ V_
e QYD
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E:
1 Starter equipment and main 13 [Coil
leads (L1, L2, L3)
Earth (ground) 14 |Transformer
Functional ground 15 Capacitor
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Control leads (T1, T2, T3, T4) 16 |Softstarter
5 Phase shifter 17 |Level regulator
Diode 18 |Contactor, start relay or thermal
relay
Motor cable 19 |Thermal detector in stator
Screen 20 {Thermal detector in main bearing
Pump 21 |Jumper
10 |Crimp connection 22 |Terminal board, terminal plate
11 |Crimp Isolation 23 |Leakage sensor
12 Motor protector 24 |Stator leads (U1, U2, U5, U6, V1,
V2, V5, V6, W1, W2, W5, W6,
Z1, 75, Z6)

Color code standard

Code Description
BN Brown

BK Black

WH White

oG Crange

GN Green

GNYE Green-Yelfow
RD Red

aY Grey

BU Blue

YE Yellow

Stator leads and thermal contacts connection to the terminal plate

Terminal W2

-=-

STATOR LEADS

Ul,Us RD
a——— [ hEP _ U268 GN

'I‘_ VIVE BN

V2,v6 BU

W1 W5 YE

; W2W6 AK

WIS T1T2  WHIYE

7735002

8106.181

@ grindex

5167400

STATOR LEADS AND THERMAL CONTACTS
__e_

) 3leads |6 leads] 6 leads | 6leads | 9leads | 9leads 12 leads 2leads 12 lnads
Temminat plats Y D Y YiD | Y seral Y Y D serlal D
Wi W wWival wi Wi | W1 W1 W5 | Wi w5 W1 VB | W1 W5 V2 V6
Vi V[ viuzl v Vi Vi Vi V5 | V1 v V1 UG | Vi V5 U2 U6
i U | Uiwzf U1 Ui Ut 1 US| Ui _US Ul W6 | UT U5 W2 W6
W2 W2 |W2 W5 W2 WE
V2 vz V2 VA V2 VB
u2 U2~ uz us U2 U
T1 T4 1 T4 Tt T Ti T T1 T1 T1 ] o
T2 T2 {712 T2 i¥) T2 72 T2 T2 T2 i o
W2 w2 W2~ W6 5
Evjz Evz Eszvs 2
2 uz2 uzl-us g
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Motor cable and starter unit connection to the terminal plate

£2
8106.181
@ grindex
51 674 G0

BN=Erown
BK=Biack
WH=White
QOG=0range
GN=Green

RD=Red
GY=Crey
BU=Blue
YE=Yellow

GNYE=Green-Yellow

*SUBCAB AWG/CSA
**&C= Ground check um

SYMBOLS AND DENOMINATIONS

—O—=Terminal piate
101 =Screen
&) =Ground
~ =Functlanal ground
—[I= =Crimp isclation far
cable, if not in Use
-+ =Crimp connectian
TR =Thermal relay
—(==Flat pin sleeve

=|nside pump
Fump

SCREENED MGCTOR CABLES Shrink hosa GNYE Scraen as ground conductor
Malor cable Pomp = J. J 1 @
—=L3 3 BKJGY 11 1O et 151 -
e L2 2 BIC/ BK &t Bt %
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Use [aon T1-T2 ) ©6) o 5
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o ra m Pump
Motor cable Terminal Motor cable Fump —5- ) 1.0-1 Motor cahle to pump
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Cable charts, MSHA version
Motor 60 Hz, 3-phase, 440-480V Y or 575-600V Y

L1=Brown/+Red *SUBCAB AWG
U1 V1 W1 T1 T2 L2=Black/+Black
S £ = 1@ L3=Grey/#White
K 2 = S E=
(s a -—
GC
g 40 4 [ IH 3
(=B~ T~ A =
@ > (e
5 sl 5| 2l 3 gl F o
o|lF bIF HD gl F =3 I
- o~ [ —t L [i=] tL‘::
Ut I3 L2 T £
WS0048594
<3 - WHor YE 11 T1
;U or GY 706G
x5 o
228 #
S < E'(; [WH or YE T2 T2
L E orGY ~ BU [5
© @O « [=]
=== 'SubcabAWG 55024003

Check the impeller rotation: Pumps without built-in motor
protection

T

Follow this procedure if your product does not have the rotation control SMART
or softstarter.

WARNING:
The starting jerk can be powerful.

Check the direction of rotation each time the cable has been re-connected and
after phase or total supply failure.

1. Start the motor

2. Stop the motor,

3. Check that the impeller rotates in the correct direction.

The correct direction of impeller rotation is clockwise when you lock at the
pump from above. When started, the pump will react in the opposite
direction to the impeller rotation.
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L2

L1 L3

QLI

WS001387A

e T

Figure 2: Start reaction
4. 1If the impeller rotates in the wrong direction, then do the following:

o If the motor has a 3-phase connection, then transpose two phase
conductors and repeat this procedure from step 1.

For 3-phase pumps with external starters or without built-in motor
protection, the phases must be shifted on the output terminal of the starter.

Check the phase sequence: Pumps with built-in motor protection

Follow this procedure if your product is equipped with the rotation control
SMART™ or softstarter.

WARNING:
The starting jerk can be powerful.

The correct direction of impeller rotation is clockwise when you look at the pump

from above. When started, the pump will react in the opposite direction to the
impeller rotation.
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|
L2
L1 L3
S [ [
y-_:
: g
= g
Figure 3: Start reaction
1. Connect the pump ko power as follows:
Condition Action
The pump has a CEE plug with Connect the plug.
internal phase shifter.
&
g
The pump has a phase shifter with an |Turn the knob on the phase shifter in
on/off switch. either direction.
Z
z
The pump has neither a CEE plug 1. Connect the pump to power.
with [nternal phase shifter, nor a 2. Switch on the power.
phase shifter with an on/off switch.
The pump should start, If it does not, then continue to the next step.
2. If the pump does not start and the fuses are correct, then shift two phases:
22
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Condition Action

The pump has a CEE plug with 1. Puli out the plug.

internal phase shifter. 2. Shift two phases.
3. Wait until the motor has stopped.
4. Connect the plug.

WS006206A

The pump has a phase shifter with an
on/off switch.

1. Turn the knob on the phase
shifter to neutral position.

2. Wait until the motor has stopped.

3. Turn the knob to the opposite

position from before.

WS008208A

The pump has neither a CEE plug
with internal phase shifter, nor a
phase shifter with an on/off switch.

Transpose two phase leads on the
output terminal of the starter.

NOTICE:

Do not reverse the phase sequence while the pump is running. Temporarily
incorrect rotation can occur, resulting in damage to motor electronics and

rotating parts.

The pump should start. If it does not, then contact a certified electrician to

check the mains and the junctions.

8106.082/.181 Matador Installatjon, Operation, and Maintenance Manual
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Operation

Precautions

WARNING:

o Never operate the pump without safety devices installed.

s Never operate the pump with the discharge line blocked, or the discharge
valve closed.

= Make sure you have a clear path of retreat.
e Never work alone.

CAUTION:

If the pump is equipped with automatic level control and/or internal contactor,
there is a risk of sudden restart.

WS0082094A

Pistance to wet areas

Electrical Hazard:

o Risk of electrical shock., Make sure no one gets closer than 20 m (65 ft.) to
the unit when being in contact with the pumped or mixed liquid.

« Risk of electrical shock. This unit has not been investigated for use in
swimming pools. If used in connection with swimming pools special safety
regulations apply.

Noise [evel

NOTICE:

The noise level of the product is lower than 70 dB. However, the noise level of
70 dB may be exceeded in some installations and at certain operating peints on
the performance curve. Make sure that you understand the noise level
requirements in the environment where the pump is installed. Failure to do so
may result in hearing loss or violation of tocal [aws.

Start the pump

DANGER:

If you need to work on the pump, make sure that it is isolated from the power
supply and cannot be energized.
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WARNING:
= Make sure that the unit cannot roll or fall over and injure people or damage
property.

¢ In some installations, the pump and the surrounding liquid may be hot. Bear
in mind the risk of burn injuries,

e Make sure nobody is close to the unit when it is started. The unit will jerk in
the opposite direction of the impeller rotation.

NOTICE:

Make sure that the rotation of the impeller is correct. For more information, see
Check the impeller rotation.

1. Inspect the pump. Check that there is no physical damage to the pump or
cables,

2. Check the oil level in the oil housing.

3. Remove the fuses or open the circuit breaker, and check that the impeller can
be rotated freely.

4, Check that the monitoring equipment {(if any) works.
5. Check that the impeller rotation is correct.
6. Start the pump.

Clean the pump

The pump must be cleaned if it has been running in very dirty water. If clay,
cement or other similar dirt is left in the pump it may clog the impeller and seal,
preventing the pump from working.

Let the pump run for a while in clean water, or flush it through the discharge
connection.
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Maintenance

Precautions

DANGER:
Disconnect and lock out electrical power before instailing or servicing the unit.

WARNING:
» Always follow safety guidelines when working on the product. See
Introduction and Safety {page 3).
« Make sure that the unit cannot roll or fall over and injure people or damage
property.
» Rinse the unit thoroughly with clean water before working on the unit.
¢ Rinse the components in water after dismantling.

Make sure that you follow these requirements:
» Check the explosion risk before you weld or use electrical hand toois.
¢ Allow all system and pump components to cool before you handle them.

¢ Make sure that the product and its components have been thoroughly
cleaned.

e Do not open any vent or drain valves or remove any plugs while the system
is pressurized. Make sure that the pump is Isolated from the system and that
pressure is relieved before you disassemble the pump, remove plugs, or
disconnect piping.

Maintenance guidelines

During the maintenance and before reassembly, always remember to perform
these tasks:

e Clean all parts thoroughly, particulariy O-ring grooves,

s Change all O-rings, gaskets, and seal washers.

e Lubricate all springs, screws, O-rings with grease,

For an optimal corrosion protection, all O-rings and adjacent surfaces must be
coated with Exxon Mobit Unirex N3 or equivalent.
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Figure 4; Example of O-ring adjacent surfaces

During the reassembly, always make sure that existing index markings are in

iine.

The reassembled drive unit must always be insulation-tested and the
reassembled pump must always be test-run before normal operation.

Torque values

All screws and nuts must be Jubricated to achieve carrect tightening tarque.
Screws that are screwed into stainless steel must have the threads coated with
suitable [ubricants to prevent seizing.

If there is a question regarding the tightening tarques, please contact the local
sales and service representative,

Screws and nuts

Table 1: Stainless steel, A2 and A4, torque Nm (ft-Ibs)

Propert|M4 M5 M6 M8 M10 M12 M16 M20 M24 M30

y class

50 1.0 2.0 3.0 8.0 15 (11) |27 (20) |65 (48) |127 220 434
(0.74) |(1.5) (2.2) (5.9) (93.7) |(162) |(320)

70,80 (2.7 (2) |5.4(4) |9.0 22 (16) |44 (32)|76 (56) |187 364 625 1240

(6.6) {138) (268) (464) |(915)
100 4.1 (3) |8.1(6) |14 (10) {34 (25) |66 (49)|115 248 481 — —
(84.8) |(183) (355)

Table 2: Steel, torque Nm (ft-lbs)

Propert|M4 M5 Mé& M8 M10 M12 Mié6 M20 M24 M30

y class

8.8 2.9 5.7 9.8 24 (18) (47 {35)|81(60) |194 385 665 1310
{2.1) (4.2) {7.2) (143) {285) {(490) |(966.2)

10.5 4.0 8.1 {6) |14 {10) |33 (24) |65 {48)|114 277 541 935 1840
{(2.9) (84) (204) {399) (689) |(1357)
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Propert|M4 M5 M6 M3 M10 M12 Mie M20 M24 M30

y class

12.9 |4.9 9.7 17 (13) |40 (30) |79 (58)|136 333 649 1120 |2210
(3.6) (7.2) {100) [(245) 1(480) 1(825.1)|(1630)

Hexagon screws with countersunk heads

For hexagon socket head screws with countersunk head, maximum torque for all
property classes must be 80% of the values for property class 8.8 above.

Service
Regular inspection and service of the pump ensures more reliable operation.
Type of Purpose Inspection
service interval
Inspection To prevent operational interruptions and Twice a year
machine breakdown. Measures to secure
performance and pump efficiency are defined
and decided for each individual application. It
can include such things as impeller trimming,
wear part control and replacement, control of
zinc-anodes and control of the stator.
Major To secure a long operating lifetime for the Every year, under
overhaul product. it includes replacement of key normal operating
components and the measures taken during  |conditions
an inspection,
NOTICE:
Shorter intervals may be required when the operating conditions are extreme,
for exampie with very abrasive or corrosive applications or when the liquid
temperatures exceed 40°C (104°F).
Inspection
Regular inspection and service of the pump ensures more reliable operation.
Service item |Action
Visible parts 1. Check that all screws, bolts, and nuts are properly
on the pump tightened.
and _ 2. Check the condition of the pump casing, stralner, cover,
installation lifting handles, eye bolts, ropes, chains, and wires.
3. Check for worn or damaged parts.
4. Adjust and/or replace if necessary.
Pipes, valves, |1. Check for worn or damaged parts.
and other 2. Adjust and/or replace if necessary.
peripheral
eguipment
Impeller 1. Check for worn or damaged parts.
2. Adijust and/or replace if hecessary.
Wear on the impeller or surrounding parts necessitates fine
adjustments of the impeller or replacement of worn parts.
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Service item |Action

Oil Check the oil:

1. Take an oil sample.

2. If the oll contains particles, then replace the mechanical
seal, Contact an authorized service shop.

Make sure that the volume is filled to the correct level, See

Fitl with oil {page 31).

A smaller amount of water is not harmful for the mechanical
seal,

Cable entry 1. Check that the following requirements are met:

e The cable entry must be firmly tightened into its
bottom-most position.

s MSHA pump version: The cable entry must be
tightened so that the clearance between the gland
screw and the MSHA cover is >3.175 mm (1/8 in).
Use a feeler gauge to check the clearance.

 MSHA pump version:The gland screw Is secured from
rotating with a screw and washer.

e The seal sleeve and the washers must conform to the
outside diameter of the cables.

2. Cut off a piece of the cable so that the seal sleeve closes
around a new paosition on the cable.

3. Replace the seal sleeve, if necessary.

Inspection 1, Check that the inspection screw is properly tightened.
volumel 2. Remove the inspection screw.

3. Drain all liquid, if any,

4, If there is oil in the inspection volume, then empty the
oil and check again after one week. If there is oil in the
inspection volume again, then replace the mechanical
seal. Contact an authorized service shop.

5. If there Is water in the inspection volume, then check
that the inspection screw O-ring is not damaged.

Cable 1, If the outer jacket is damaged, replace the cable.

2. Check that the cables do not have any sharp bends and
are not pinched.

Cooling system|If the flow through the system has been partly restricted,
then rinse and clean.

Level sensors 1. Check the functionality.

or other 2. Repair or replace any damaged equipment,
sensor 3. Clean and adjust the equipment,
equipment

Starter 1. Check the condition and functionality.
equipment 2. Contact an electrician, If necessary.
Insulation 1. Check the insulation between:

resistance in = Phase—phase on the stator

the stator

e Phase—earth {ground)
The insulation should be > 1 megohm. Use a 1000-VDC
megger to test the insulation.

2. If the resulting value is < 1 megohm, then contact an
authorized service shop.

1 Regardless of individual applications, the inspection volume should not be inspected less frequently than

the intervals for normal applications and operating conditions at media (liquid) temperatures <40°C
(104°F).
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Major overhaul

For a major overhaul, take this action in addition to the tasks listed under

Inspection.

Service item Action

Support and main Replace the bearings with new bearings.

bearing

Mechanical seal Replace with new seal units.
Change the oil

Empty the oil

A paraffin oil with viscosity close to ISO VG32 is recommended. The pump Is
delivered from the factory with this type of cil. In applications where poisonous

properties are of less concern, a mineral oil with viscosity up to ISO VG32 can be
used,

1. Inspection plug
2. Oll screw
3. Eyebolt plug

WS006199A

Figure 5: Symhols

1. Lay the pump on its side,

Lock the pump with supports to prevent it from rolling over.
2. Remove the oil screw.

There are two oil screws. Either screw can be used for drainage, but it is
easier to drain the oil if both oil screws are removed.

WARNING:

The oil housing may be pressurized. Hold a rag over the oil plug
to prevent oll from spraying out.

3. Turn the pump so that the oil hole faces downwards and let the oil run out.

30
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Fill with oil
1. Replace the oil screw O-ring.
Put one of the oil screws back and tighten it.
3. Turn the pump so that the oil hole faces upwards and fill with new oil.
Fill until the oll level reaches the inlet hole.
Quantity: 1.8 L (1.9 gt)
4, Put the oil screw back and tighten it.

Replace the impelier

Remove the impelier N, H

WARNING:

A worn impeller and/or pump housing can have very sharp edges. Wear
protective gloves.

1. Remove the strainer.
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2. Remove the suction cover.

Remove the O-ring.
4. Loosen the impelier:
a) Lock the impeller to prevent rotation.

Use pliers, a screwdriver, or similar.
by Remove the impeller screw and washer.

g
o«
«©
&
[=]
B
S

5. Remove the impeller:
a) Lock the impelier to prevent rotation,

Use pliers, a screwdriver, or similar

b) Turn the adjustment screw counterclockwise until the impeller breaks free
from the shaft.

Use a 12 mm hexagon bit adapter (Allen socket) with a 100 mm (4 in.)
extension.
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c) Pull off the impelier.

install the impelier N, H
1. Prepare the shaft:
a} Polish off any flaws with a fine emery cloth.

The end of the shaft must be clean and free from burrs,

b) Coat the inner conic, the outer cylindrical surfaces, and the thread of the
conical sleeve with a thin layer of grease.

The proper lubrication is grease for bearings, for example Exxon Mobil
Unirex N3, Mobil Mobilith SHC 220 or equivalent,

NOTICE:

Surplus grease can cause the impeller to become [oose. Remove surplus
grease from conical and/or cylindrical surfaces of shafts and/or sleeves,

N

N

2. Align the edge of the adjustment screw with the edge of the conical sleeve so
that they are flush.

Y

WS00BBO5A
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3. Grease the threads of the impeller screw and the washer.

The proper [ubrication of the screw and washer is lubricating grease for
assembly of bolts etc,, for example, Kluber ALTEMP Q NB 50 or equivalent.

4, Check that the impeller screw is clean and easy to screw into the shaft end.
This is to prevent the shaft from rotating with the impeller screw,

5. Assemble the conical sleeve in the impeller.
Make sure that the conical sieeve bottoms in the impeller.

WS001750A

W5001325B

6. Assemble the impeller with the conical sleave onto the shaft.
Make sure that the conical sleeve bottoms in the impeller.

7. Mount the suction cover with its O-ring and tighten.
Tightening torque: 76 Nm {57 ft-Ibs)
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8. Turn the adjustment screw clockwise until the impeller makes contact with
the suction cover.Tighten a further 1/8 turn, 45°.

This will ensure the correct clearance between the impeller and the suction
cover in the next step.

Use a 12 mm hexagon bit adapter (Allen socket).

<%
g
o
«
[
a
a
7}
=

9. Fasten the impeller:

a) Place the washer on the impeller screw,

h) Lock the impetler to prevent rotation.
Use pliers, a screwdriver, or similar.

c) Tighten the impeller screw.
Tightening torque: 76 Nm (57 ft-1hs)

d) Tighten a further 1/8 turn, 45°.
The screw will be loaded to Its yield point and the load capacity of the
joint will be higher.

e) Check that the impeller can rotate easily.

8106,082/.181 Matador Installation, Operation, and Maintenance Manual

35




Electronic Filing: Received, Clerk's Office 6/8/2017

Maintenance

Wa001328A

10. Mount the strainer and the nuts.
Tightening torgue: 44 Nm (32.5 ft-Ibs)

z
B
5
o
[<2]
=
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Troubleshooting

Troubleshooting

Introduction

DANGER:

hazardous voltages. Electrical troubleshooting must be done by a qualified
electrician. Failure to follow these instructions will result in serious personal
injury, death, and/or property damage.

Persaonal injury hazard. Troubleshooting a live control panel exposes personnel to

Follow these guidelines when troubleshooting the pump:
= Disconnect and lock out the power supply except when conducting checks
that require voltage.

e Make sure that no one is near the pump when the power supply is
reconnected.

« When troubleshooting electrical equipment, use the following:
o Universal instrument multimeter
» Test lamp (continuity tester)
e Wiring diagram
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The pump does not start, for pumps with SMART" or softstarter

Cause Remedy

The phase sequence may |l. Pull out the plug.
be incorrect. 2. Do one of the following:

e Shift two phases by turning two contact pins
with a screwdriver,

NOTICE:
Do not take the plug apart.

WS002614A

Figure 6: CEE plug
e Turn the knob to the opposite position 1, with
8 seconds delay.

NOTICE:

Do not reverse the phase sequence while the
motor is running. Doing so may cause
incorrect rotation resulting in damages to the
motor electronics and the rotating parts.
Respect the 8 seconds delay.

WS002615A

Figure 7: Phase shifter On/Off switch

e If no glove or phase shifter is used, then shift
two phase conductors in the cabinet.

If the problem persists, contact the local Grindex service shop. Always state the
product number and the serial number of your pump when you contact Grindex,
see Product Description (page 10).

The pump does not start

WARNING:

Always disconnect and lock out power before servicing to prevent unexpected
startup. Failure to do so could result in death or serious injury.

NOTICE:

Do NOT override the motor protection repeatedly if it has tripped. Doing so may
result in equipment damage.
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Cause

Remedy

An alarm signal has been
triggered on the control
panel,

Check that:
e The impeller rotates freely.
« The sensor indicators do not indicate an alarm.
¢ The overload protection is not tripped.

If the problem still persists:

Contact the local Grindex service shop.

The pump does not start
automatically, but can be
started manually.

Check that;
= The start level regulator Is functioning. Clean or
replace if necessary.
e All connections are intact.
e The relay and contactor coils are intact.
e The control switch (Man/Auto} makes contact in
both positions.

Check the control circuit and functions,

The installation is not
receiving voltage.

Check that:

« The main power switch is on.

= There is control voltage to the start equipment.,
¢ The fuses are intact.

» There is voltage in all phases of the supply line.

s All fuses have power and that they are securely
fastened to the fuse holders.

= The overload protection is not tripped.
s The motor cable is not damaged.

The impeller is stuck.

Clean:
« The impeller

e The sump in order to prevent the impeller from
clogging again.

If the problem persists, contact the local Grindex service shop. Always state the
product number and the serial number of your pump when you contact Grindex,
see Product Description (page 10).

The pump does not stop when a level sensor is used

WARNING:

Always disconnect and lock out power before servicing to prevent unexpected
startup. Failure to do so could result in death or serious injury.

Cause

Remedy

The pump is unable to
empty the sump to the
stop level.

Check that:
s There are no leaks from the piping and/or
discharge connection.
e The impeller is not clogged.
= The non-return valve(s) are functioning properly.
e The pump has adequate capacity. For
information:

Contact the local Grindex service shop,
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Cause

Remedy

There is a malfunction in
the level-sensing
equipment.

e Clean the level regulators.

¢ Check the functioning of the level regulators.
e Check the contactor and the contral circuit.

« Replace all defective items.

The stop level is set too
low.

Raise the stop tevel.

If the problem persists, contact the local Grindex service shop. Always state the
product number and the serial number of your pump whean you contact Grindex,
see Product Description {page 10).

The pump starts-stops-starts in rapid sequence

again.

Cause Remedy

The pump starts due to | Check that:

back-flow which fills the s The distance between the start and stop levels is
sump to the start level sufficient.

s The non-return valve(s) work{s) properly.

¢ The length of the discharge pipe between the
pump and the first non-return valve is sufficlently
short,

The self-holding function
of the contactor
malfunctions.

Check:

+ The contactor connections.

e The voltage in the control circuit in relation to the
rated voltages on the coil.

« The functioning of the stop-level requlator.

e Whether the voltage drop in the line at the
starting surge causes the contactor's self-holding
malfunction.

If the problem persists, contact the local Grindex service shop. Always state the
product number and the serial number of your pump when you contact Grindex,
see Product Description (page 10).

The pump runs but the motor protection irips

WARNING:

Always disconnect and lock out power hefore servicing to prevent unexpected
startup. Failure to do so could result in death or serious injury.

NOTICE:

Do NOT override the motor protection repeatedly if it has tripped. Doing so may
result in equipment damage.

Cause

Remedy

The motor protection is
set too low.

Set the maotor protection according to the data plate
and if applicable the cable chart.

The impeller is difficult to
rotate by hand.

e Clean the impeller.
s Clean out the sump.
» Check that the impeller is properly trimmed.

40
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Cause Remedy

The drive unit is not e Check the fuses. Replace fuses that have tripped.
receiving full voltage on o If the fuses are intact, notify a certified

all three phases. electrician.

The phase currents vary, |Contact the local Grindex service shop.
or they are too high.

The insulation between 1. Use an insulation tester. With a 1000 V DC

the phases and ground in megger, check that the insulation hetween the
the stator is defective. phases and between any phase and ground Is >
5 megohms.

2. If the insulation is less:
Contact the local Grindex service shop.

The density of the Make sure that the maximum density is 1100 kg/m3
pumped fluid Is too high. (9.2 Ib/US gal)

= Change to a more sultable pump.
e Contact the local Grindex service shop.

The ambient temperature |[The pump must not be used for such an application.
exceeds the maximum
ambient temperature.

There is a malfunction in |Reptace the overload protection.
the overload protection.

The SMART™ motor Try one of the following:
protection may need to e Reset the SMART™ motor protection by pulting
be reset. and reinserting the power plug.

e Or, dlsconnect and reconnect the power,

WS002610A

"
9

WARNING:

The pump will restart
automatically after a corrected
phase fault or power cut.

If the problem persists, contact the local Grindex service shop. Always state the
product number and the serial number of your pump when you contact Grindex,
see Product Description (page 10).

The pump delivers too little or no water

WARNING:

Always disconnect and lock out power before servicing to prevent unexpected
startup. Failure to do so could result in death or serious injury.

NOTICE:

Do NOT override the motor protection repeatedly if it has tripped. Doing so may
result in equipment damage.
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Cause

Remedy

The impeiller rotates in
the wrong direction.

o If it is a 3-phase pump without SMART™,
transpose two phase leads. For pumps with
softstarter, transpose the leads at T1, T2, T3 on
the softstarter.

o If it is a 3-phase pump with SMART", correct the
internal wiring.

e If it is a 1-phase pump:
Contact the local Grindex service shop,

One or more of the valves
are set in the wrong
positions.

¢ Reset the valves that are set in the wrong
position.
» Replace the valves, if necessary.

e Checlc that all valves are correctly instailed
according to media flow.

» Check that all valves open correctly.

The impeller is difficult to
rotate by hand.

e Clean the impeller,
e Clean out the sump.
o Check that the impeller is properly trimmed.

The pipes are obstructed.

Clean out the pipes to ensure a free flow,

The pipes and joints leak.

Find the leaks and seal them.

There are signs of wear
on the impeller, pump,
and casing.

Replace the worn parts.

The liquid level is too low.

e Check that the level sensor is set correctly,

s Depending on the installation type, add a means
for priming the pump, such as a foot valve.

If the problem persists, contact the local Grindex service shop. Always state the
product number and the serial number of your pump when you contact Grindex,
see Product Description {page 10).

The pump does not start when a softstarter is used
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Figure 8: Softstarter terminal layout

For typical use of the pump in any application, use default settings. If a more
powerful or smoother start is required, the potentiometers can be set as

described in the table.
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Potentiometer Function More powerful smocther start

stark

Ramp up time Lower than default |Higher than default
[Ramp U]

Ramp down time N/A N/A
[Ramp D]

Initial torque Higher than defauit|Lower than default
fTorque]

LED Status Alarm signal

Power supply on Green, continuous

Ramping : Yellow, intermittent

Bypass relay ON Yellow, continuous

o0 o >

Softstarter over- Red, intermittent
temperature protection
stops pump

Motor protection stops Red, continuous
pump

L3 phase loss before Red, fast intermittent
pump starts (detection is
made during power up of
the device and thereafter
it is deactivated)

Phase loss and/or tow Red, slow intermittent
voltage alarm

Incorrect phase sequence |Red, intermittent
{detection is made during
power up of the device
and thereafter it is
deactivated)

WARNING:

Always disconnect and lock out power before servicing to prevent unexpected
startup. Failure to do so could result in death or serfous injury.

NOTICE:

Do NOT override the motor protection repeatedly if it has tripped. Doing so may
result in equipment damage.

Always reset the softstarter by switching the power of and on again and make
sure other possible problems described in Troubleshooting (page 37) have been
ruled out before performing the steps below:

1.
2.

Noeuyaw

Disconnect and lock out power,

Make sure there is a safety distance of at least 20 m (65 ft.) between the
product and the pumped or mixed liguid.

Remove the top cover.

Reconnect power and note the type of alarm signal.
Disconnect and lock out power.

Perform the remedy for the noted type of alarm signal.,
Reconnect power to verify that the problem has heen resolved,

Repeat steps 5-7 until the problem has been resolved,
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Cause

Remedy

LED A is OFR

Check:
= The power cable and its connections to L1, L2, L3
(internal power supply is connected to L1, L2).

« Fuses, contactors, switches and motor protection
devices.

e That line voltage is not too low.

LED A is ON.

Check:

s The connection of the stator leads to T1, T2, T3.
« The control input connections to Al, AZ.

LED D is ON
intermittently.

1. Allow the pump to cool down.
2. Check that the number of starts per hour does

not exceed the specified level. Refer to Motor
data (page 45).

LED D is ON continuously.

1. Allow the pump to cool down.
2, Check:
a. The main fuses.
b. That the rated current has been set on the
motor protection device,
c. That line voltage is not too low,

d. That the power cable is not too long so that it
causes low voltage.

e. If the Impeller is clogged.

LED E is ON. Check the power cable connections to L3. If either L1
or L2 is missing, then LED A and LED E will be OFF
LED F is ON. Transpose two phase leads for L1, L2, L3 outside the

pump.

If the problem persists, contact the local Grindex service shop, Always state the
product number and the serial number of your pump when you contact Grindex,
see Product Description (page 10).
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Technical Reference

Application limits

Data Description

Media (liquid) Maximum temperature 40°C {104°F)

temperature

pH of the pumped |5-8

media (liquid)

Media (liquid) Maximum density; 1100 kg/m?3 (9.2 Ib. per US gal.)

density

Depth of 20 m (65 ft.)

immersion

Other For specific weight, current, voltage, power rating, and
speed of the pump, see the data plate on the pump. For
starting current, see Motor data (page 45).
For other applications, contact the nearest Grindex
representative for information.

Motor data

Feature Description

Motor type Squirrel-cage induction motor

Frequency Standard version: 50 or 60 Hz
MSHA version: 60 Hz

Supply 3-phase

Starting method « Direct on-line
e Internal star-delta
e Internal soft starter

Maximum starts |30 evenly spaced starts per hour

per hour

Code compliance |IEC 60034-1
Rated output +£10%
variation

Voltage variation |+10%, provided that it does not run continuously at full load
without
overheating

Voltage imbalance |2%
tolerance

Maximum +£3 Hz
frequency
variation (for
pumps with
SMART™)

Stator insulation |H (180°C [360°F])
class
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Technical Reference

Specific motor data, standard version

3-phase, 50 Hz
Motor type:
s 2,905 rpm
= Rated output 18 kW (24.5 hp)
= Maximum power consumption 20 kKW (26.8 hp)

Voltage, V Rated Current, A itarting current, Power factor, cos
P
220D 58 355 0.92
230D 56 370 0.9
240 D 55 390 0.88
380D 34 239 0.89
400 D 33 238 0.89
415D 32 222 0.88
440 D 32 238 0.83
500D 26 187 0.88
525D 24 153 0.93
550D 24 162 0.89
660 Y 20 138 0.89
690 Y 19 137 0.89
1000Y 14 99 0.86
3-phase, 60 Hz
Motor type:
e 3,495 rpm

« Rated output 20 kW (27 hp)
= Maximum power consumption 22 kW (29.5 hp)

Voltage, V Rated Current, A itar‘ting current, |Power factor, cos
P

200D 70 460 0.93
208 D 68 480 0.91
220 Y parallel 63 395 0.93
220 D parallel 63 410 0.94
220D 63 410 0.93
230 Y parallel 61 415 0.92
230 D parallel 60 430 0.93
230D 61 430 0.92
240 Y parallel 59 435 0.9
240 D 60 450 0.9
380D 37 231 0.93
380 Y parallel 36 236 0.94
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3-phase, 60 Hz

Voitage, V Rated Current, A itarting current, |Power factor, cos
Pp

400D 35 245 0.92
400 Y parallel 35 250 0.93
440 D 32 243 0.9
440 D serial 31 205 0.94
440 Y serial 32 197 0.93
460 D 31 240 0.91
460 D serial 30 215 0.93
460 Y serial 31 207 0.92
480 D 30 252 0.88
480 Y serial 30 217 0.9
575D 25 189 0.9
600D 25 198 0.87

Motor type:
» 3,495 rpm

Specific motor data, MSHA version

o Rated output 20 kW (27 hp)

e Maximum power consumption 22 kW

Voltage (V) Rated current (A) Starting current (A)
460 Y 30 217
575Y 24 184
600 Y 24 193

Dimensions and weights

All measurements in the illustrations are in millimeters, if not otherwise

specified.
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Technical Reference

Standard version

ISO-G BA I1ISO-G 4A
NPT 6-8 275 NPT 4-8
@ 150 Hose size @ 100 Hose size 257
* Victaulic 6 *Victaulic 4"
| .
(K| L3
b ~ o ~
Wi 1 -] )| -
o 2 l o =31 - | >
J & ﬁ
. o
g g
. -4
|
@305 @305
115, 88
|
|
q <
& * Designed for "Victaulic Coupling" E
" = . 5 eight {kay 1=
* Designed for "Victaulic Coupling", Welght {ka) % according lo ANSHAWWA CE0B-57 —91_# §
according to ANS”AWWA C808-97 Total 2 Screan opening ¢12 131 | g
Screen opening @12 131 =

Figure 9: N, DN 150 Figure 10: H, DN 100
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Technical Reference

MSHA version
NPT 6-8

450 Hose size

953

815

909

169

Soreen opening P12

23

15 (NPT
@510 (Hose)

@613

Figure 11: MSHA version, N

[Weight (ke
Total
L B0 ]
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Technical Reference

NPT 4-8

@100 Hose size
- !

932
349

789

169

Screan opening @12

Weight (ko)
Total
150

Figure 12: MSHA version, H

Performance curves

Test standard
Pumps are tested in accordance with ISO 9906:2012, HI 11.6:2012.
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Technical Reference

Standard pump version, 50 Hz
P, [kw]

16 P A

12

AN
50 \
40T X

o LI\
i~

20

/

™
10 \ \

a 10 20 30 40 bB5O 80 70 8O 90
WS004976A Q{lfs]

NN

0

Standard pump version, 60 Hz

P,fhpl / [KW]
30 +
20 p——— \‘
/ H N
20 + 15 ===
10
10 +
5
040
HIf]/ [m]
250 +
70 \\
200 tap \\
M
50
150 + \
40 ™
.
100 +30 .
20 \~\
50 -+ \ \
10 1 \\
H N N
pd- 0
9 10 20,30 40 5p 60, 70 180 90
[ ] | | | | [ 1
0 200 400 @00 800 1000 1200 1400
WS004G77A Q[I/s] / fusgpm]
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Technical Reference

MSHA pump version, 60 Hz

P+ [hp] / [kW]
1 25
30 20:N —-A:"T\'___—__—'—'_"‘
25
201 15 -H/
151 10
1017
51 5
o 0
H [ft] / [m}
b Q
250 1 8 L
70H
i ~N
2007 80 \
50
150 kN \
AN
1001 30 “N
20
50 1 \
10 \
0o- 0
0 20 40 B0 B0 100

0 200 400 600 800 1000 1200 1400
Q [s] / [lusgpm]

WS006385A
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Specifications

Bulletin 840 Automatic Float Switches

Technical Data
Technical Terms

Tank Qperation — When the liquid in a tank reaches a presat low
level, the float switch will start a pump to begin filling the tank.
When the liquid level reaches a preset high tevel, the float switch will
stop the pump.

Sump Operation — Liquid is being collectad in & sump. When the
liquid reaches a preset high lavel, the float switch will start a pump
to empty the sump. When the liquid reaches a preset low level, the
float switch will stop the pump.

Operating Force — Contact force required to trip the float switch.
Operation depends on the type of switch, liquid, float, and float
operator assembly.

Turbulence — Waves or agitation in the liquid. Excessive turbulence
may cause improper switch operation — for example, early
switching or switching between operating points.

Buoyancy — Force supporting the float equal in magnitude to the
weight of the displaced liquid.

Thecry of Operation

Bulletin 84G Float Switches provide automatic control for motors
that pump liquids from a sump or info a tank. The switch must be
installed above the tank or sump, and the float must be in the iiquid
for the float switch to operate. Tank Operation: A float opsrator
assembly is attached to the float switch by a rod, chain or cable.
The float switch is actuated based on the location of the float in the
liquid. The float switch contacts are open when the float forces the
operating lever to the UP position. As the liquid level falls, the float
and operating lever move downward. When the float reaches a
preset low level, the float switch contacts close, activating the
circuit and starting the moter. The contacts can directly activate a
motor or provide input for a logic system to fill the tank, As the
liquid level rises, the float and operating lever move upward. When
the float reaches a preset high level, the float switch contacts open,
deactivating the circuit and stopping the motor. Sump Operation:
Sump operaticn is opposite tank operation.

Figure 1
Tank and Sump Operation

Tenk Operelicn Sump Cpezation.

Nodor Slop Hivles Start ———

e

Metor Start L

Motor §top

Temperature Range {(Switch)

The temperature range for the switch mechanism at +32 °F (0 °C) or
helow is based on the absence of freezing moisture, water, or other
fluids that may solidify and impede the operation of the control.
Temperature ratings are as follows:

Operating: —22...+150 °F ~30...+66 °C)
Storage:  —22...+200 °F {-30...+-83 °C)
Temperature Range {Float)

The temperature rangs for the float mechanism at +32 °F {0 *C) or
below is based on the absence of freezing moisture, water, or other
fluids that may solidify and Impede the operation of the control.
Temperature ratings are as follows:

Opearating and Storage:
—22...+200 °F {-30...+93 °C)

Rockwell Automation Publication -836-TDO07 A-EN-P

Convarsions

Bulletin 840 Styles A and B Float Switches are assembled for tank
operation but can be sasily converted tc sump operation. Style A
switches can be changed from tank to sump operaticn by meving
the float rod to the opposite end of the double arm lever.

Styles B switches can ba converted in either of the following ways:

+ Remove the lever, turn the shaft 90° counterclockwise and replace
the lever in its original position.

+ Remove the lever and replace 180° from the original position.

Style D is for tank cperation only. Style DS is for sump operation

only. These switches cannot be converted.

Contacts

Bulletin 840 Float Switches have a snap action mechanism for
quick-make and quick-break contact operation. This feature
provides high snap-through forces onge the mechanism has
traveled the required distance. See table below.

Maximum Contact Rating per Pole

AC — NEMA A800 DG - NEMA N300

Max. vV
Break DC Make | Break

Y2000 Ay 7200 A — — —
7200V A| 720V A 125 2.2A 2.2 A
200V A 7200 Al 280 1.1 A 1A
7200V A| 720V A — — —

Max. V
AC Make | Break | Make

120 B A 8.0A
240 30 A 3.0A
480 15 A 1.5 A
600 12 A 12 A

Maximum Horsepower Ratings

Singte-Phase | 2- or 3-Phase
AC AG DG
230-
480-
Style 118V | 230V | 115V | 575V azv 115V | 230V
A — Tank or
Sump 1 1 —_ —_ 025 Q.25 0.125
B — Tank or .
Sump 1.5 3 — 2 — i 1
D — Tank 1.5 2 2 3 0.25 0.5 0.5
DS — Sump 1.5 2 2 a 0.25 0.5 0.5
Contact Wiring Configurations
Style A (Gontact Optiona)
______________________________ -
840-A1 840-A13 840-A12 |
r F’ |
NC. j|~~| N.O. N.;_& ’>_~‘ K.0. N.C. }_g N.C. l
1 M.0.~ 1 N.C. {Standard) ZNO. 2N, i
iiiiiiiiiiiiiiiiiiiiiiiiiiiiii o
Style B Slyles D& DS
__________ | e
{— K L2 L|3 | i oL ;_Ia !
i 11 _T_ 3 I E I 1_T_ _T_a I }
I 2 ! | 2 LI
I [ | o
T ) | [ T I
Motor Motor
i ) ' | (N |
N A =]
3
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Bulletin 840 Automatic Float Switches

Specifications

Approximate Dimensions

Approximate Dimensions and Shipping Weighis

4
Dimensions in inches {millimeters). Dimensions are not intended to Type
be used for manufacturing purposes. 34 In. Conduit Hub
Type 1 4.06
Mounting Bracket é r(10312)
116 | L]
a5 281 375 (224 L1
ey %{ﬁ.nuﬂ (953 : T g
: . . 275
[ 2 | ! _I.? (60.9) | ;
{177.9)
[y 028 |
(153'21) é':g; e, | (g'sug) N =
L : Dia, Mtg, : .
¥ | & b?olesg | =< || 7=
/ o ¥ \\ '
@ d j * 0.50 3 |
‘//4 b= o ! ®
T 2,00
F e ., A"
- ! 139.7 1.25
(140{1){.36) o] 0.75 ( 65 ) 31.8)
e | 0 T
> s ™ 47(167':’55)4.. 2 — .38 (9.5) Dia. Mig. Holes
Style A Siyles A and B —

Approximate Shipping Weight 4 Ibs (1.8 kg) Approximate Shipping Weight 4 Ibs (1.8 kg)

4.56 !

[ {115.9)

Style B —
Approximate Shipping Weight 3 Ibs (1.4 kg)

<]
3 19
[76.2) {81)
© !
X B )
163 o o
{41.3)
2
5.75 Approx.
{146)

o |

Styles D and DS —
Approximats Shipping Weight 2 lbs (0.9 kg)

4 Rockwell Automation Publication -836-TD001A-EN-P
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Bulletin 840 Float Switch and Operator Assembly Instructions

ATTENTION: Disconnect all power before wiring float switch and motor. Secure cover before reconnecting power.
Test float switch operator assembly manually before leaving the equipment unattended.

Table of Contents Page
Automatic Float SWItCRES ...t rereeseas e s srsenes 1,2
Operator Assemblies

= BAINEIE AT LBVET....occuiiiireceutrieierecrreeraneasresssbteestbeeestbeeasssonseeenensssaneentdboshbaaaasssasbsssstssstnaisnnes 3

- Single Arm Lever - Separate PULlEY .....ccccoviiiiiiiiiiiniiisrieciinesssieeasiee e s stbbeessmeeeeesseeeeesssneseonnes 3.4

= Double Arm Lever - SINELE PULLEY ..cccoooeiiiiennnvsmnmnnrssasesersassssnsesesssssessessessannsnnnssssssssssistsssses 4

= Double Arm Lever - Dotble PUILEY .....vvvvviiiiiiiiinieiiineseesierearrnrresressssinsiaessssssssisssssisiassssisss 4,5

= DOUDIE AT LEYET 1oeeiviviiiiiviiiiiiitreerarrrrrresrresesssnsesses ssessssssnassaseseannnnesmsnsesssbnmessiiisssssssasssanns 5,6

= Double PAFALIEl ATIIL ....ovvviiivieeiiiiirneeieessiiiieesieseessssssseesssasnn s rressaassnneeesssanebsssaaasssssasbbbbrnsssnns 6,7
ASSembly Drawings ..ot e 7,8

Description - Bulletin 840 Float Switches provide automatic .
control for motors that pump liquids from a sump or tank. The Style A Conversion
contacts are rated for both motor and pilot duty. See Page 2 Q

for contact ratings and wiring diagrams for each style of _
switch. §

Tank Operation -When the liquid in a tank reaches a preset
low level the float switch will start a pump to begin fifling the Tank Sump
tank. When the liquid level reaches a preset high level the

float switch will stop the pump. The contacts will be open

when the operating lever is in the up position. As the liquid

fevel decreases, the operating lever will move downward

causing the contacts to close. As the liquid level rises, the

operating lever moves upward causing the contacts to open.

Style B and C Conversion

Sump Operation - Liquid is being collected in a sump. When
full, the float switch starts a pump to empty the sump. When

the liquid in the sump reaches a predetermined low level the % &
float switch will turn the pump off.

Float Switches - Bulletin 840 Style A, B and C switches are Tank Sump
supplied for tank operation, but can be easily converted o
sump operation {see ilusirations on this page). Style D
swiiches are for tank operation only and Style DS swiiches
are for sump operation only.

Installing the Switch for "Tank" Operation - When facing
the lever, install the switch so that the float is positioned on
the left side of the switch,

Tank to Sump Conversion - Style A switches can be
changed from tank to sump operation by moving the float rod
to the opposite end of the double arm lever.

Style B and C switches can be converted in either of two
ways:

- Remove the lever, turn the shaft 90 degrees
counterclockwise and replace the lever in its original position;
or

- Remove the lever and replace 180 degrees from the
original position.

-
Vi
i

Tank Sump

O
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ATTENTION: Snitable for use on a circuit capable of delivering not more than 5,000 rms symmetrical amperes, 600 VAC
y maximum. Use fuses only!

Style A USE COPPER WIRE ONLY - Salect a wire size that corresponds to the ampacity rating for either 60°C or 75°C wire.

Max. Pilot Ratings
NEMA ABOC 600VAC
NEMA N300 250VDC

CONTACT ARRANGEMENTS FOR TWO WIRE DEVICE

840-AD 840-AD2 840-AT1

Max. HP Ratings

Phase Volts HP 5 6 5
. 115 Fi N.C. == N.O. N.C. [~——- N.C. N.O. == N.Q.
Single Phase 230 p (E S) (E
32 1/4
DC 118 1/4 @ Catalog Number as listed does not include enclosure, To order switch with enclosure, add one of
230 1/8 the foliowing numbers “1" for NEMA Type 1. "4" for NEMA Typs 4, "7" tor NEMA Type 7 & 9.
Style B USE COPPER WIRE ONLY - Seiect a wire size that corresponds to the ampacity rating for either 60°C or 75°C wire.

Single Phase Lines

Max. Pilot Ratings Max. HP Ratings L1 L2 La

NEMA ABOO B00VAC Phase Volts HP 1 i i 3 i

115 -2 H

NEMA N300 250VDC Single Phase e 1 ;f :

2 4 !

2 or 3 Ph 230 2 '

ordPhase [Lo—rer T T OT2 !

1

115 1 .~

e 230 1 ¢
For 2 or 3 phase connect L3 direct.
Style C USE COPPER WIRE ONLY - Select a wire size that corresponds to the ampacity rating for either 60°C or 76°C wire.
3 Phase Lines
Max. HP Ratings L1 L2 L3 L4
Phase Volts HP i i j f
) 115 1172 '
Single Phase 230 3 !
2 or 3 Phat 115 3 :
5 [280.575] & 1 OT2 T3 |
be 115 2 5
230 2 I
| For single phase. L3 and T3 are not used.
"""""" ' For 2 phase 4 wire connect line 4 directly to mator.
Style D & DS USE COPPER WIRE ONLY - Select a wire size that correspends to the ampacity rating for either 60°C or 75°C wire.

Single Phase Lines

Li L2 L3
Max. HP Ratings '
Phase Volts | HP 1 3
Single Phase 15 1-12 2 4 i
230 2 i
2 or 3 Phase 15 £ m QT ;
230-675| 3 !
82 1/4 o
e 116 2 For 2 or 3 phase connect L3 direct.
230 112
ATTENTION: For recommended torque values, refer to the table below.
Fastener Torque
Thread Size | (ih-in +25%)
#6-32 11
#8-32 20
#10-32 32
1/4-20 70

@
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Automatic Float Switch Assemblies

Single Arm Lever Operator Assemblies

Table 1. Materials

Quantity Material

2 3 foot Section of Rod

Roil Pin

Float

Adjustable Stop Collars

1/4-20 x 1/2 inch Set Screws

Pedestal (Floar Mounted Units Only)

Fixed Stop Collar (For Assembly Drawing "B” Only

6-32 x 1 inch Screw (For Assembly Drawing "B" Cnly)

f=l={={mlrn]|=—=

6-32 Brass Nut (For Assembly Drawing "B" Only)

Refer to Table 2 for the appropriate drawing of the
operator assembly to be installed.

Table 2. Single Arm Lever Operator Assembilies

Floor Mount Operator Assemblies -

Mounting the Floor Pedestal

1. Mount the pedestal in the desired area. Hardware
for mounting the pedestal is not provided.

Note: Recommended mounting hardware diameter
is 3/8 inch. The length of the hardware depends
upon the thickness of the mounting surface.
Mounting the Switch to the Pedestal -

Note: If using switch (Catalog Number 840-A1),
remove the bracket from the switch enclosure
before mounting the switch to the pedestal.

1. Remove the hardware from the top flange/bracket
of the mounting pedesial.

2. Align the mounting holes of the switch enclosure
with the holed slots in the top flange bracket of the
pedestal.

3. Secure in place using the hardware provided.

Single Arm Lever , Separate Pulleys
Operator Assemblies

Table 3. Materials

Quantity Material
1 Float
2 Pulley Bracket Assemblies
1 Chain / Cable Assembly

Mounting Operator For Use with Assembly
Style Assembly Switch Style(s) Drawing
Catalog Number | Catalog Number{s)| (Page 7}
840-A1, 840-A4,
Base 840-1AD 840-A7, 840-D1, A
Mount 840-DS1
840-B1, 840-B4,
840-1BCE 840-B7, 840-C1, B
840-C4, 840-C7
840-2A1 840-A1 A
Fioor 840-2A47 840-Ad, 840-A7 A
Mount 840-2BC1 840-B1, 840-C1 B
840-2B47 840-B4, 840-B7 B
840-2C47 840-C4, 840-C7 B

Mounting the Switch

1. Mount the switch in the desired area. Hardware
for mounting the switch is not provided. For floor
mount devices see instructions on this page.

Assembling the Rod (If more than 3 feet of rod is
required.)

1. Mate the (2) 3-foot sections of rod together.

2. Align the holes in each end, insert roll pin using a
pliers.

Attaching the Float to the Rod

(For operator assemblies similar to Drawing A.)
1. Turn the threaded end of the operating rod into
the float until secure.,

(For operator assemblies similar to Drawing B.)
1. Slide one adjustable stop collar onto the rod.

2. Attach the stop collars to the rod using the set
SCrews.

Note: The positioning of the adjustable stop collars
is dependent upon the level of the liquid to be
manitored. The rod may need additional guides to

stabilize veriical float movement. These guides are
to be supplied by the user.

Refer to Table 4 for the appropriate drawing of
the operator assembly to be installed.

Tahle 4. Single Arm Lever, Separate Pulley
Operator Assemblies

Mounting Operator For Use with Assembly
Style Assembly Switch Style(s) Drawing
Cataleg Number | Catalog Number{s)| (Page 7}
840-A1, 840-A4,
Base 840-3AD 840-A7, 840-D1, D
Mount 840-DS1
840-B1, 840-B4,
840-3BCE 840-B7, 840-C1, D
840-C4, 840-C7

Mounting the Switch :
1. Mount the switch in the desired area. Mounting
hardware is not provided.

Mounting the Pulley Brackets

1. Mount the bracket on the float side of the chain
directly above the operating lever of the switch.

2. Mount the second pulley bracket away from the
switch so the counterweight does not interfere with
the operating lever on the switch.

Installing the Chain/Cable

Chain operated assemblies are provided with an
eyebolt at one end of the chain which must be
threaded into the float after final assembly. On cable
operated assemblies, the eyebolt is welded to the
float.

1. Remove the hardware and two stop collars from
the float/syebolt end of the chain/cable.

For Recommended Torque Values, Referto Page 2.

@)
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Automatic Ficat Switch Assemblies

Single Arm Lever Operator Assemblies

2. Thread the chain/cable through the pulley
brackets. Make sure the chain/cable rides smoothly
over the pulleys.

3. Slide one stop collar onto the chain/cable through
ihe operating lever,

4. Slide the second adjustable stop collar onto the
chain/cable and secure in place. Note: The
positioning of the adjustable stop collar is dependent
upon the level of the liquid to be monitored.
Installing the Float

1. Thread the chain/cable through the eyebolt on the
float.

2. Install hardware to attach the eyebolt to the
chain/cable.

Double Arm Lever, Single Pulley Operator
Assemblies

Table 5. Materials

Quantity Material
1 Float
1 Puliey Assembly
1 Chain/Cable Assembly
1 Pedestal (Floor Mounted Units Only)

Refer to Table 6 for the appropriate drawing of the
operator assembly to be installed.

Table 6. Double Arm Lever, Single Pulley
Operator Assemblies

Mounting the Switch
1. Mount the switch in the desired area. Hardware
for mounting the swiich is not provided.

Installing the Chain/Cable Assembly

Chain operated assemblies are provided with an
eyeboli at one end which must be threaded into the
float after final assembly. On cable operated
assemblies, the eyebolt is welded to the float.

1. Remove the hardware and one stop collar from
the float/eyebolt end of the chain/cable.

2. Thread the chain/cable over the puliey. Make
sure the chain/cable rides smoothly over the pulley.
3. Thread the chain/cable through "both” ends of the
operating lever.

4. Slide the adjustable stop ¢collar onto the
chain/cable and secure in place.

Note: The positioning of the stop collar is dependent
upon the level of the liquid to be monitored.

Installing the Float

1. Thread the chain/cable through the eyebolt on the
float.

2. Install hardware to attach the eyebolt to the
chain/cable.

Floor Mount Operator Assemblies
Refer to "Floor Mount Operator Assemblies"
information on Page 3. '

Double Arm Lever, Double Pulley Operator
Assemblies

Mounting Operator For Use with Assembly
Styie Assembly Switch Style(s) Drawing
Catalog Number | Catalog Number{s)| (Page?7)
Base 840-4A1 840-At E
Mount 840-41A4 840-A4 G
Floor 840-5A1 840-A1 E
Mount 840-5A4 840-A4 G

Mounting the Pulley

For operator assemblies used with switch
{Catalog Number 840-A1).

1. Remove and discard the filler screws, nut and
lockwasher located on the back of the enclosure.

2. Remove the nut and lockwasher from the pulley
pivot pin and insert the pivot pin through the
enclosure.

3. Attach the pivot pin o the enclosure using the nut
and lockwasher. When the pivot pin is in place
spread the cotter pin to hold the pulley in position
{see Drawing E}.

For operator assemblies used with switch
(Catalog Number 840-A4}.

1. Remove the nut and lockwasher that holds the
pulley to the mounting bracket.

2. Mount the bracket to the back of the enclosure
using the hardware provided.

3. Reattach the pulley to the mounting bracket using
the nut and lockwasher. When the pulley is in place
spread the cotter pin to hold it in position (see
Drawing G).

Table 7. Materials

Quantity

Material

1

Float

1

Double Pulley Assembly

1

Chain/Cable Assembly

i

Pedestzl {Flocr Mounted Units Only)

Refer to Table 8 for the appropriate drawing of the
operator assembly to be installed.

Table 8. Double Arm Lever, Double Pulley
Operator Assemblies

Mounting Operator For Use with Assembly
Style Assembly Switch Style(s) Drawing
Cataiog Number | Catalog Number(s)| (Page 8)
840-4A47 840-A7 |
Base 840-4BC1 840-B1, 840-C1 J
Mount 840-4B4 840-B4 K
840-4C4 B40-C4 |
840-4BC47 B40-B7, 840-C7 {
840-5A47 840-A7 H
Floor 840-5BCA 840-B1, 840-C1 J
Mount 840-5B4 840-B4 K
840-5B47 840-B7 |
840-5C47 840-C4, 840-C7 |

For Recommended Torque Values, Referio Page 2.

)
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Automatic Float Switch Assemblies

Mounting the Double Pulley Assembly

1. Remove the filler screws or plugs from the back
or top of the enclosure.

2. Mount the double pulley assembly bracket to the
enclosure using the hardware provided

Mounting the Half-Lever Extension

(Operator assemblies used with switches that have
Catalog Numbers 840-Bl, 840-B4 and 840-C1 are
provided with a half-lever extension.)

1 Remove the screws that hold the operator lever fo
the switch enclosure.

2 Align the holes of the extension lever with the
holes of the switch enclosure.

3. Fasten the levers to the enclosure using the

hardware provided.

Mounting the Switch
1. Mount the switch in the desired area. Hardware
for mounting the switch is not provided.

Installing the Chain/Cable

Chain operated assemblies have an eyebolt on one
end of the chain which must be threaded into the
float after final assembly. On cable operated
assemtlies the eyebolt is welded to the float.

1. Remove the hardware and one stop collar from
the float/eyebolt end of the chain/cable.

2. Thread the chain/cable through "both” ends of the
operating lever. Make sure the cable rides smoothly
over the two pulleys.

Note: For operator assemblies with the half-lever
extension the chain cable is threaded through one
side of the operating lever.

Installing the Float

1. Slide the adjustable stop collar onto the
chain/cable.

Note: The positioning of the adjustable stop collar is
dependent upon the level of the liquid to be
monitored.

2, Thread the chain/cable through the eyebolt on the
float.

3 Install the hardware to secure the float to the
chain/cable.

Floor Mount Operator Assemblies
Refer to "Floor Mount Operator Assemblies”
information on Page 3.

For Recommended Torque Values, Refer to Page 2.

(3)

Double Arm Lever Operator Assemblies -

Table 9. Materials

Quantity Materiat
2 3 foot Section of Rad
Roll Pin
Float

Adjustable Stop Collars

1/4-20 x 1/2 inch Set Screw

Fixed Stop Collar

6-32 x 1 inch Screw

6-32 Brass Nut

Counterweight @

Counterweight Rod Assembly

wlalalmlalajwlo]l=i=

Pedestal (Floor Mounted Units Only)

@ Operator assemblies with rod [engths of greater than 6 feet
may require additional counterweights

Refer to Table 10 for the appropriate drawing of the
operator assembly to be installed

Tabie 10. Double Arm Lever Operator Assemblies

Mounting Operator For Use with Assembly
Style Assembly Switch Style{s) Drawing
Catalog Number | Catalog Number(s)| {Page 8)
840-6A1 840-A1, 840-A4 M
Base B40-8A4 840-A7 N
Mount 840-6BCE 840-B1, 840-B4, 840-CH o}
B40-6BCE47 840-B1, 840-B4, 840-C7 N
840-7A1 840-A1, 840-A4 M
840-7A47 840-A7 M
;ffr; B40-7BCT | 840-B1, 840-B4, 840-C1 0
840-7B47 840-B7 N
840-7C47 840-C4, 840-C7 N

Mounting the Operator Assembly to the Switch

Operator assemblies (Catalog Numbers 840-6BCE
and 840-7BC1) are provided with an operating
extension attached to the counterweight assembly
(see Drawing O).

1. Remove and discard the screws that hold the
operating lever to the back of the switch.

2. Align the holes of the operating lever extension
with the holes of the switch lever.

3. Secure to the switch enclosure using the
hardware provided.

For all other operator assemblies.

1. Remove the mounting hardware from the end of
the counterweight assembly.

2. Insert the counterweight rod through the
operating lever of the switch.

3. Secure in place using the hardware provided.

Mounting the Switch
1. Mount the switch in the desired area. Hardware
for mounting the switch is not provided.
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Automatic Float Switch Assemblies

Assembling the Rod and Float

1. If more than 3-feet of rod is required, mate two
sections of rod together.

2. Align the holes in each end of the rod and insert
ihe roll pin using a pliers.

3. Slide the adjustable stop collar onto the rod.
Note: Positioning of the adjustable stop collar is
dependent upon the level of liquid to be monitored
4. Slide the rod through the float and install the fixed
stop collar to the end of the rod using hardware
provided

Installing the Rod and Float Assembly

1. Attach the rod to the operating lever using two
adjustable stop collars - one for each side of the
lever.

2. Use the set screws to attach the stop collars o
the rod.

Note: The positicning of the adjustable stop collars
is dependent upon the level of the liquid to be
monitored. The rod may need additional guides to
stabilize vertical float movement. These guides are
to be supplied by the user.

Floor Mount Operator Assemblies Refer to "Floor
Mount Operator Assemblies"” information on Page 3.

Doubie Parailel Arm Operator Assemblies -

Table 11. Materials

Quantity Materiai
2 3 foot Section of Rod
Roll Pin
Float

Adjustable Stop Collars

1/4-20 % 1/2 inch Set Screw

Fixed Stop Collay

6-32 x 1 inch Screw

6-32 Brass Nut

Counterweight @

Double Arm Lever / Counterweight Assembly

Y Y DI Y PP DIVY DIy JEFY) pIFY Y

Pedestal (Floor Mounted Units Only)

@ Operator assemblies with rod lengths of greater than B-feet
may require additional counterweights.

Refer to Table 12 for the appropriate drawing of the operator
assembly to be installed.

Table 12, Double Parallel Arm Operator
Assemblies

Mounting Operator For Use with Assembly
Style Assembly Switch Style(s) Drawing
Catalog Number | Catalog Number(s}| (Paage 8}
840-8A1 840-A1 P
840-8A4 840-A4 Q
840-8A47 840-A7 R
Base 840-6B1 840-B1 S
Mount 840-8B4 840-B4 s
840-8B47 840-B7 R
840-8C1 840-C1 T
840-8C47 840-G4, 840-C7 R
840-9A1 840-A1 P
840-9A4 840-Ad Q
840-0A47 840-A7 R
Fioor 840-981 840-B1 S
Meount 840-9B4 840-B4 S
840-9B47 840-B7 R
840-9C1 B40-C1 T
840-9C47 840-C4, 840-C7 R

For operator assemblies supplied with TWO paraliel
arm levers.

1. Remove the switch lever from the switch enclosure.
2. Mount the upper arm lever of the operator assembly
to the enclosure.

Note: The upper arm lever will either mount directly to
the back of the enclosure or a bracket wilt be
provided. Filler screws or plugs may have to be
removed from the back or top of the enclosure before
the top lever bracket can be mounted info position.
Mounting hardware is supplied with the assembly.

3. Mount the lower arm lever to the enclosure in the
same position the original switch lever was mounted.
For operator assemblies supplied with ONE arm lever,
use the operating lever on the switch enclosure as the
lower arm lever,

1. Remove the filler screws from the top of the
enclosure.

2. Mount the upper lever bracket to the switch
enclosure using the hardware provided.

3. Secure the guide rod to the lower lever using the
hardware provided on the guide rod.

Mounting the Switch

1. Mount the switch in the desired area. Mounting
hardware is not provided. Instructions for "Floor Mount
Operator Assemblies" are listed on Page 3.

For Recommended Torque Values, Refer to Page 2.

(6)
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Automatic Float Switch Assemblies

Assembling the Rod and Float

1. If more than 3-feet of rod is required mate the two
3-foot sections of operating rod together.

2. Align the holes in each end of the rod and insert
the roll pin using a pliers.

3. Slide the adjustable stop collar onto the rod.
Note. Positioning of the adjustable stop ¢ollaris
dependent upon the level of liquid to be monitored.
4. Slide the rod through the float and instail the fixed
stop coilar to the end of the rod using the hardware
provided,

Assembly Drawings

Drawing E Drawing F

{nstalling the Rod and Float Assembly

1. Insert the operating rod through the ring clamps
on the guide rod.

2. Secure the rod in place using the ring clamp set
SCrews,

Floor Mount Operator Assemblies
Refer to "Floor Mount Operator Assemblies”
information on Page 3.

Drawing D

o

Drawing Drawing H

For Recommended Tarque Values, Refer to Page 2.

(M
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Drawing | Drawing J Drawing K Drawing L

Drawing M Drawing N Drawing O

Drawing P Drawing Q Drawing R Drawing S Drawing T

Roclanwell
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Introduction and Safety

Introduction and Safety

introduction

Purpose of this manual
The purpose of this manual is to provide necessary information for:
« Installation
¢ Operation
« Malntenance

CAUTION:

Read this manual carefully before installing and using the product. Improper use
of the product can cause personal injury and damage to property, and may void
the warranty.

NOTICE:

Save this manual for future reference, and keep it readily available at the
location of the unit.

Safety terminology and symbols

About safety messages

It is extremely important that you read, understand, and follow the safety
messages and regulations carefully before handling the product. They are
published to help prevent these hazards:

« Personal accidents and health problems

e Damage to the product

¢ Product malfunction

Hazard levels

Hazard level Indication
DANGER: A hazardous situation which, if not
avoided, will result in death or serious
injury
WARNING: A hazardous situation which, if not

avoided, could result in death or
serious injury

CAUTION: A hazardous situation which, iIf not
avoided, could result in minor or
moderate injury

. e A potential situation which, if not
NOTICE: avoided, could result in undesirable
conditions
= A practice not related to personal
injury

8104.082/.181 Major Installation, Operation, and Maintenance Manual 3
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Introduction and Safety

Hazard categories

Hazard categories can either fall under hazard levels or let specific symbols
replace the ordinary hazard level symbols.

Electrical hazards are indicated by the follawing specific symbol:

Electrical Hazard:

These are examples of other categories that can occur. They fall under the
ordinary hazard levels and may use complementing symbols:

« Crush hazard

s Cutting hazard

» Arc flash hazard

Product warranty

Coverage

Grindex undertakes to remedy the following faults in products sold by Grindex
under the following conditions:
e The faults are due to defects in design, materials or workmanship.

e The faults are reported to an Grindex representative within the warranty
period.

e The product is used only under the conditions described in this manual.

s The monitoring equipment incorporated in the product is correctly connected
and in use.

= All service and repair work is done by personnel authorized by Grindex.
e Genuine Grindex parts are used.

Limitations
The warranty does not cover faults caused by the following:
« Deficient maintenance

s Improper installation

e Modifications or changes to the product and installation carried out without
consulting Grindex

» Incorrectly executed repair work
e Normal wear and tear
Grindex assumes no liability for the following:
e Bodily injuries
e Material damages
» Economic [osses

Warranty claim

Grindex products are high-quality products with expected reliable operation and
long life. However, should the need arise for a warranty claim, please contact
your Grindex representative.

Spare parts

Grindex guarantees that spare parts will be available for 10 years after the
manufacture of this product has been discontinued.

4 8104.082/.181 Major Installation, Operation, and Maintenance Manual
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Introduction and Safety

WARNING:

e The operator must be aware of safety precautions to prevent physical injury.

= Any pressure-containing device can explode, rupture, or discharge its
contents if it is over-pressurized. Take all necessary measures to avoid over-
pressurization.

= Operating, installing, or maintaining the unit in any way that is not covered
in this manual could cause death, serious personal injury, or damage to the
equipment. This Includes any modification to the equipment or use of parts
not provided by Grindex. If there is a question regarding the intended use of
the equipment, please contact an Grindex representative before proceeding.

« This manual clearly identifies accepted methods for disassembling units.
These methods must be adhered to. Trapped liquid can rapidly expand and
result in a violent explosion and Injury. Never apply heat to impellers,
propellers, or their retaining devices to aid in their removal.

¢ Do not change the service application without the approval of an authorized
Grindex representative.

CAUTION:

You must observe the instructions contained in this manual. Failure to do so
could result in physical injury, damage, or delays.

User safety

General safety rules
These safety rules apply:

» Always keep the work area clean.
« Pay attention to the risks presented by gas and vapors in the work area.

s Avoid all electrical dangers. Pay attention to the risks of electric shock or arc
flash hazards.

e Always bear in mind the risk of drowning, electrical accidents, and burn
injuries,
Safety equipment
Use safety equipment according to the company regulations. Use this safety
equipment within the work area:
« Hard hat
e Safety goggles, preferably with side shields
e Protective shoes
¢ Protective gloves
e Gas mask
e Hearlng protection
e First-aid kit
¢ Safety devices

NOTICE:

Never operate a unit unless safety devices are installed. Also see specific
information about safety devices in other chapters of this manual.

8104.082/.181 Major Installation, Operation, and Maintenance Manual 5
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Introduction and Safety

Electrical connections

Electrical connections must be made by certified electricians in compliance with
all international, national, state, and local regulations. For more information
about requirements, see sections dealing specifically with electrical connections,

Hazardous liquids

The product is designed for use in liquids that can be hazardous to your health,
Observe these rules when you work with the product:

¢ Make sure that all personnel who work with biologically hazardous liquids are
vaccinated against diseases to which they may be exposed.

e Observe strict personal cleanliness.
Wash the skin and eyes

Follow these procedures for chemicals or hazardous fluids that have come
into contact with your eyes or your skin:

Condition Action

Chemicals or 1. Hold your eyelids apart forcibly with your fingers.
hazardous fluids in 2. Rinse the eyes with eyewash or running water for
eyes at least 15 minutes.

3. Seek medical attention.

-

Chemicals or Remove contaminated clothing.

hazardous fluids on 12, Wash the skin with soap and water for at least 1
skin minute,

3. Seek medical attention, if necessary.

MSHA requirements

According to the United States of America's Code of Federal Regulations, the
following requirements must be fulfilled to maintain Mine Safety and Health
Administration (MSHA) permissibility of this equipment:

Subject area Requirements

General safety » Frequent Inspections must be made.

e All electrical parts, portable cable, and wiring must be
kept in a safe condition.

= There must not be any openings into the casings of the
electrical parts.

e The machine frame must be effectively earthed
{grounded).
s Power wires must not be used for earthing {grounding).

s The operating voltage must match the voltage rating of
the motor.

6 8104.082/.181 Major Installation, Operation, and Maintenance Manual
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Introduction and Safety

Subject area Requirements

Service and repair e Inspections, service, and repairs are only allowed when
the portable cable is disconnected from the power
supply.

« Work must be performed by trained personnel
(preferably the manufacturer or agent) to ensure that
the pump is restored to its original state of safety In
regards to all flame-arresting paths.

» Replacement parts must be exactly equal to those
provided by the manufacturer.

= When cable entries are disturbed on pump or control,
they must be reassembled in the approved manner,

DANGER:

Failure to restore the permissible equipment
to its original state of safety will void the
MSHA approval. The creation of a safety
hazard will subject the oawner / operator of a
mine to citations and penalties under the
law.

Fastenings All bolts, nuts, screws, and threaded covers must be
properly tightened and secured.

Cables A flame-resistant portable cable must be used. It has to
bear an MSHA-assigned identification number and be
adequately protected by an automatic circuit-interrupting
device. Special care must be taken in handling the cable to
avoid mechanical damage and wear.

Operation Polyurethane-equipped products must not be operated dry
in hazardous areas.

Environmental safety

The work area
Always keep the station clean to avoid and/or discover emissions.

Waste and emissions regulations
Observe these safety regulations regarding waste and emissions:
 Dispose appropriately of all waste.

e Handle and dispose of the processed liquid in compliance with applicable
environmental regulations.

» Clean up all spills in accordance with safety and environmental procedures.
e Report all environmental emissions to the appropriate authorities.
Electrical installation
For electrical installation recycling requirements, consult your local electric utility.

Recycling guidelines
Always recycle according to the guidelines listed below:

1. Follow local laws and regulations regarding recycling if the unit or parts are
accepted by an authorized recycling company.

2. If the first guideline is not applicable, then return the unit or parts to the
nearest Grindex representative.

8104.082/.181 Major Installation, Operation, and Maintenance Manual 7
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Transportation and Storage

Transportation and Storage

Inspect the delivery
Inspect the package

1. Inspect the package for damaged or missing items upon dellvery.
2. Note any damaged or missing items on the receipt and freight bill.
3. File a claim with the shipping company if anything is out of order.

If the product has been picked up at a distributor, make a claim directly to
the distributor,

Inspect the unit
1. Remove packing materials from the product,
Dispose of all packing materials in accordance with local regulations.

2. Inspect the product to determine if any parts have been damaged or are
missing.

3. If applicable, unfasten the product by removing any screws, bolts, or straps.
For your personal safety, be careful when you handle nails and straps.
4. Contact the local sales representative if there is any issue.

Transportation guidelines

Precautions

DANGER:
Disconnect and lock out electrical power before installing or servicing the unit.

WARNING:

» Stay clear of suspended loads.
» Observe accident prevention regulations in force.

Position and fastening

The unit can be transported either horizontally or vertically. Make sure that the
unit is securely fastened during transportation, and cannot roll or fall overn,

Lifting

WARNING:
Crush Hazard.

e Always lift the unit by its designated lifting points.

¢ Use suitable lifting eguipment and ensure that the product is properly
harnessed.

e Wear personal protective equipment,
e Stay clear of cables and suspended loads.

Lifting equipment and tackle should always be inspected before starting work.

8 B8104.082/.181 Major Installation, Operation, and Maintenance Manual
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Transportation and Storage

Temperature ranges for transportation, handling and storage

Handling at freezing temperature

At temperatures below freezing, the product and all installation equipment,
including the lifting gear, must be handled with extreme care.

Make sure that the product is warmed up to a temperature above the freezing
point before starting up. Avoid rotating the impeller/propeller by hand at
temperatures below the freezing point. The recommended method to warm the
unit up is to submerge it in the liquid which will be pumped or mixed.

NOTICE:
Never use a naked flame to thaw the unit.

Unit in as-delivered condition

If the unit is still in the condition in which it left the factory - all packing
materials are undisturbed - then the acceptable temperature range during
transportation, handling and storage is: —50°C (-58¢F) to +60°C (+140°F).

If the unit has been exposed to freezing temperatures, then allow it to reach the
ambient temperature of the sump before operating.

Lifting the unit out of liquid

The unit is normally protected from freezing while operating or immersed in
liguid, but the impeller/propeller and the shaft seal may freeze if the unit is lifted
out of the liquid into a surrounding temperature below freezing.

Units equipped with an internal coeoling system are filled with a mixture of water
and 30% glycol. This mixture remains a flowing liquid at temperatures down to -
13°C (9°F). Below -13°C (9°F), the viscosity increases such that the glycol
mixture will lose its flow properties. However, the glycol-water mixture will not
solidify completely and thus cannot harm the product.

Follow these guidelines to avoid freezing damage:
1. Empty all pumped liquid, if applicable.

2. Check all liguids used for lubrication or cooling, both oil and water-glycol
mixtures, for the presence of water. Change if needed,

Storage guidelines

Storage location

The product must be stored in a covered and dry location free from heat, dirt,
and vibrations.

NOTICE:

¢ Protect the product against humidity, heat sources, and mechanical damage.
= Do not place heavy weights on the packed product,

Long-term storage
If the unit is stored more than six months, then the following apply:

e Before operating the unit after storage, it must be inspected with special
attention to the seals and the cable entry.

e The impeller/propeller must be rotated every other month to prevent the
seals from sticking together.
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Product Description

Product Description

Preducts inciuded

Pump model Approvals
Major 8104.181 Standard
Major 8104.082

Pump design
The pump is submersible, and driven by an electric motor.

Intended use

The product is intended for moving waste water, sludge, raw and clean water.
Always follow the limits given in Application limits (page 44). If there is a
question regarding the intended use of the equipment, please contact a Grindex
representative before proceeding.

WARNING:

In explosive or flammable environments, only use Ex- or MSHA-approved
products.

NOTICE:
Do NOT use the pump in highly corrosive liquids.

For information about pH, see Application limits (page 44).
Particle size

The pump can handle liquid containing particles that correspond to the holes in
the strainer.

Number of holes Hole dimensicns
300 Diameter 10.0 mm {0.39 In)
For more information about the strainer, see Dimensions and weights (page
46).
Pressure class
N Medium head
H High head

Impelier type
Wear resistant

Monitoring equipment

The following applies to the monitoring equipment of the pump:

e The stator incorporates thermal contacts connected in series that activate the
alarm at overtemperature.

s The thermal contacts open at 140°C {284°F) and close at 105°C (221°F).

» The pump can also be equipped with level regulators.

10 8104.082/.181 Majar Installation, Operation, and Maintenance Manual
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Product Description

Level regulators

About level regulators
Starting and stopping the pump at different water levels can be manual or
automatic. If automatic start and stop is required, a level regulator can be
ordered (as an option). The option is only available for standard pumps.

Features
Below are some of the features of the level regulators:

¢ The level regulator can be set at different operating levels by adjusting the
length of cable.

s A clamping bracket situated at the lifting handle holds the level requlator
cable in place.

¢ If continuous pumping is required, the level requlator can be placed in a
special rubber bracket on the discharge connection to eliminate the level
reguiator function.

S0

Ilfustration

2
P_\-{J_\f%m Q
2
i %
=
1. On
2. Off

Figure 1: The functionality of the level regulator

The data plate

Introduction

The data plate is a metal label located on the main body of the pump. The data
plate lists key product specifications.

8104.082/.181 Major Installation, Operation, and Maintenance Manual
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Product Description

The data piate
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Pump type number
Frequency

Phases, ty#e of current

Rated sh power

Thermal class

Locked rotor code-letter
Country of origin

Maximum pawer consumption
Product weight

10. Maximum submersion depth
11. Degree of protection

12. Maximum capacity

13. Rated current

14, Direction of the start reaction
15. Direction of the impelter rotation
16, Maximum head

17. Serial number

18. Rated voltage

19, Pump mode

WS00100BA

Lo NG LN

Warning plate
Pumps without bullt-in motor protection have an additional data plate.

This pump must be used with separate overload protection in accordance with
technical data.

60\

This pump must
be used with
separate overload
protection in
accordance with
technical data

GRINDE
O O,

WS006204A
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The MSHA approval plate
~

APPROVED BY MSHA
UNDER 30 CFR 7, SUBPART

o ELECTRIC MOTOR ASSEMBLIES o

APPROVAL NO. |

=
=
Icn
™~

| 627

WSD06212A
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Installation
Install the pump

DANGER:
Disconnect and lock out electrical power before installing or servicing the unit,

WARNING:
e Do not install the starter equipment in an explosive zone unless it is
exploston-proof rated.
= Do not install CSA-approved products in locations that are classified as
hazardous in the national electric code, ANSI/NFPA 70-2005.
» Vent the tank of a sewage station in accordance with focal plumbing codes.

» Make sure that the unit cannot roll or fall over and injure people or damage
property.

WARNING:

Electrical shock hazard. Check that the cable and cable entry have not been
damaged during transport before installing the pump.

NOTICE:
e Never force piping to make a connection with a pump.

These requirements apply:

= Use the pump dimensional drawing in order to ensure proper installation,
= Provide a suitable barrier around the work area, for example, a guard rail,
e Check the explosion risk before you weld or use electric hand tools.
« Remove all debris from the inlet piping system before you install the pump.
« Always check the Impeller rotation before lowering the pump into the
pumped liquid.
Sedimentation prevention

In order to avoid sedimentation when the pumped liquid contains solid particles,
the velocity of the liquid in the discharge line must exceed a certain value.
Choose applicable minimum velocity from the table, and choose proper
dimension of the discharge line accordingly.

Mixture : Minimum velocity, meter per
second (feet per second)

Water + coarse gravel 4 (13)

Water + gravel 3.5 (11)

Water + sand, particle size <0.6 mm 2.5 (8.2)

(0.024 in)

Water + sand, particle size <0.1 mm 1.5 (4.9)

(0.004 in)

For more permanent installations with a heavily contaminated pumped liquid, a
settling pump-sump is recommended.
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Figure 2: Settling pump-sump

Discharge line requirements

Fasteners

install

The discharge line can be run vertically or horizontally, but must be without
sharp bends.

Proper horizontal and vertical instailation Improper installation
with a sharp bend

D e
9l

%

AN

WS001348A

ISR

WS001378A

WARNING:
¢ Only use fasteners of the proper size and material.
e Replace all corroded fasteners.

e Make sure that all fasteners are properly tightened and that there are no
missing fasteners.

The pump Is transportable and intended to operate either completely or partially
submerged in the pumped liquid. The pump is equipped with a connection for
hose or pipe,.

These requirements and instructions only apply when the installation is made
according to the dimensional drawing.

1. Run the cable so that It has no sharp bends, is not pinched, and cannot be
sucked into the pump inlet.

2. Connect the discharge line.
The discharge line can be run vertically or horizontally, but must be without
sharp bends.

3. Lower the pump into the sump.

The cable must not be used for this purpose. You should attach a rope or
similar to the handle or the eyebolts for lowering and lifting the pump.
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Instaliation

Heavier pumps must be lifted and lowered down by crane. Suspend the
pump by the lifting handle or the eyebolts with chains or wires.

4, Place the pump on the base and make sure it cannot fall over or sink.

The base should consist of a plank, a bed of coarse gravel, or a cut-down and
perforated oil drum,

Alternatively, the pump can be suspended with a lifting chain just above the
sump bottom. Make sure that the pump cannot rotate at startup or during
operation,

5. Connect the motor cable and the starter and monitoring equipment according
to the separate instructions,

Major MSHA: Make sure that the impeller rotation is correct. For more
information, see Check the impeller rotation: Pumps without built-in motor
protection {(page 21).

Major: Make sure that the phase sequence is correct. For more information,
see Check the phase sequence: Pumps with bulit-in motor protection (page
22).

Make the electrical connections

General precautions

Electrical Hazard:
e A certified electrician must supervise all electrical work. Comply with all local
codes and regulations.

¢ Before starting work on the unit, make sure that the unit and the control
panel are Isolated from the power supply and cannot be energized. This
applies to the control circuit as well.

* Leakage into the electrical parts can cause damaged equipment or a blown
fuse. Keep the end of the motor cable above the liquid level.

« Make sure that all unused conductors are insulated.

e There is a risk of electrical shock or explosion if the electrical connections are
not correctly carried out or if there is fault or damage on the product.

WARNING:

Do not install the starter equipment in an explosive zone unless it is explosion-
proof rated.

CAUTION:

If the pump is equipped with automatic level control and/or internal contactor,
there is a risk of sudden restart.

WS0062084,

Requirements
These general requirements apply for electrical installation:
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= The supply authority must be notified before installing the pump if it will be
connected to the public mains. When the pump Is connected to the public
power supply, it may cause flickering of incandescent lamps when started.

o The mains voltage and frequency must agree with the specificatilons on the
data plate. If the pump can be connected to different voltages, then the
connected voltage is specified by a yellow sticker close to the cable entry.

s The fuses and circuit breakers must have the proper rating, and the pump
overload protection (motor protection breaker} must be connected and set to
the rated current according to the data plate and if applicable the cable
chart. The starting current in direct-on-line start can be up to six times
higher than the rated current,

e The fuse rating and the cables must be in accordance with the local rules and
regulations.

e If intermittent operation is prescribed, then the pump must be provided with
monitoring equipment supporting such operation,

s The thermal contacts/thermistors must be in use,

Cables
These are the requirements to follow when you install cables:

e The cables must be In good condition, not have any sharp bends, and not be
pinched.

« The sheathing must not be damaged and must not have indentations or be
embossed (with markings, etc.) at the cable entry.

s The cable entry seal sleeve and washers must conform to the outside
diameter of the cable.

¢ The minimum bending radius must not be below the accepted value.

o If using a cable which has been used before, a short piece must be peeled off
when refitting it so that the cable entry seal sleeve does not close around the
cable at the same point again. If the outer sheath of the cable is damaged,
then replace the cable. Contact a Grindex service shop.

e The voltage drop in long cables must be taken into account. The drive unit’s
rated voltage is the voltage measured at the cable connection point in the
pump.

s The screened cable must be used according to the European CE requirements
if a Variable Frequency Drive (VFD) is used. For more Information, contact
your Grindex representative (VFD-supplier).

s For SUBCAB cables, the twisted pair copper foil must be trimmed.

Earthing (Grounding)

Efectrical Hazard:

s You must earth (ground) all electrical equipment. This applies to the pump
equipment, the driver, and any monitoring equipment. Test the earth
{ground) lead to verify that it is connected correctly.

s If the motor cable is jerked loose by mistake, the earth (ground) conductor
should be the last conductor to come loose from its terminal. Make sure that
the earth {ground) conductor is longer than the phase conductors. This
applies to both ends of the motor cable.

« Risk of electrical shock or burn. You must connect an additional earth-
(ground-) fault protection device to the earthed (grounded) connectors if
persons are likely to come into physical contact with the pump or pumped
liquids,

Earth (ground) conductor length

The earth (ground) conductor must be 270mm (4.010.6 in) longer than the
phase conductors in the junction box of the unit.
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Product-specific precautions

Electrical Hazard:
This information is valid only for standard version products:

For a pump with a level regulator and a cable with earth (ground) check: Make
sure that the earth {ground) check connection is done at the GC-connection
point with a cable lug and one screw. Connect the ground cable from the level
switch to the other screw at the GC-connection polint.

Connect the motor cable to the pump

CAUTION:

Leakage into the electrical parts can cause damaged equipment or a blown fuse.
Keep the end of the motor cable above the liquid level.

1. Check the data plate to see which connections are required for the power
supply.

2. Connect the motor cable conductors, including earth {ground), to the
terminal or starter unit.

3. Make sure that the pump is correctly connected to earth (ground).
4. Firmly tighten the cable entry into its bottom-most position.

The seal sleeve and the washers must conform to the outside diameter of the
cables.

WARNING:

Do not install the starter equipment in an explosive zone uniess it is explosion-
proof rated.

Cable charts
Connection locations
1 2 3 4 12 |
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o e slo]®2]l? 2 ¢ ¢ 13
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16| QEINYD

.
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1 Starter equipment and main
leads (L1, L2, L3)

13 |Coil

2 Earth (ground) 14 Transformer

3 Functional ground 15 [Capacitor

4 Control leads (T1, T2, T3, T4) 16 |Softstarter

5 Phase shifter 17 |Level regulator

6 Diode 18 |Contactor, start relay or thermal

retay

Motor cable 19 |Thermal detector in stator
Screen 20 |Thermal detector in main bearing

9 Pump 21  |(Jumper

10 Crimp connection

22 i{Terminal board, terminal plate

11 |Crimp isolation

23 |Leakage sensor

Color code stand

12 iMotor protector

24 |Stator leads (U1, U2, U5, UG, V1,
V2, V5, V6, W1, W2, W5, W6,
71, 75, Z6)

ard

Code Description
BN Brown

BK Black

WH White

0G Orange

GN Green

GNYE Green-Yellow
RD Red

GY Grey

BU Blue

YE Yellow
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Stator leads and thermal contacts connection to the terminal plate

Terminal
s 8103.181
2  8104.181
o
E o 8110.281
8111.281
@ grindex
5167300
STATOR LEADS AND THERMAL CONTACTS
B>
Terminal | 3 leads |6 leads| 6 leads| 9leads | 9leads 12 leads 12leads 12 leads STATOR LEADS
plate Y D Y Y serial Y i Y i D serial D/ U1U5 RD
W W WIV2| Wi W1 W1 W5 W1 Wh WI1VE W1 W5 V2 V8 U?_,UB GN
\ vV V1 U2 w1 V1 Vi Vh (V1 Vh V4 U8 |V1 V5 U2 Us V1 ’V5 BN
U 9] U1W21 11 LA U1 Us |U1 U5 U1 W6 [ U1 U5 W2 W6 VZ,VB RU
T1 T1 T1 T4 T1 T T1 T4 T W1‘ W5 YE
T2 T2 T2 T2 T2 T2 T2 T2 T2 ' o
Wa [W2e W5 | W2 W2 W6 | W2 W5 W2,W6 BK 3
Evz V2 V5 Evz Evz Eves V2 e V5 T1,72 WHNYE |3
U2 | U2-+Us uz U2 “U | U2-=-US z
Motor cable and starter unit connection to the terminal plate
SYMBOLS AND DENOMINATIONS
BN=Brown —&—=Terminal plate
EVT;BI‘A?&L &1 =Screen
8103.181 OG=Orange @ =Ground
o GN=G =Functional d
5 8104.181 CNVEGreen Yoo o0 e o
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",':’ 81 1 0281 GY=Grey ~(m-=Socket - Flug
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@ grindex
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Cable charts, MSHA version
Motor 60 Hz, 3-phase, 440-480V Y or 575-600V Y

L1=Brown/+Red *SUBCAB AWG
U1 V1 W1 T1 T2 | 2=Black/#Black
= z BT L3=Grey/+White
— o = [ — e
&£ & = =
GC
g o 4 4 Q0 3
w’ o/ o/ oo =
a > (e
g @ | ? \E g o
Iz 3| 8|8 sl 3 sl T @
Sl S|1F o ¢ % = * ©
_— o~ [as ~F L «© R
U 3 L2 T 712 ~
WSA04859A
28— WHor YE 7! T4
TR or GY TG
> o- =3
£g8 ﬁ
S WHor YET2 T2
= or GY  *BU %‘
% % 3
M @© @© (=1
=== *Subcab AWG 550 24 00 2

Check the impeller rotation: Pumps without built-in motor
protection

Follow this procedure if your product does not have the rotation controt SMART .

WARNING:
The starting jerk can be powerful.

Check the direction of rotation each time the cable has been re-connected and
after phase or total supply failure.

1. Start the motor

2. Stop the motor.

3. Check that the impeller rotates in the correct direction.

The correct direction of impeller rotation is clockwise when you look at the
pump from above. When started, the pump will react in the opposite
direction to the impeller rotation.
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Figure 3: Start reaction
4, If the impeller rotates in the wrong direction, then do the following:

= If the motor has a 3-phase connection, then transpose two phase
conductors and repeat this procedure from step 1.

For 3-phase pumps with external starters or without built-in motor
protection, the phases must be shifted on the output terminal of the starter.

Check the phase sequence: Pumps with built-in motor protection

Follow this procedure if your product is equipped with the rotation control
SMART™.

WARNING:
The starting jerk can be powerful.

The correct direction of impeller rotation is clockwise when you look at the pump
from above, When started, the pump will react in the opposite direction to the
impeller rotation,
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Figure 4: Start reaction

1. Connect the pump to power as follows:

Condition Action

The pump has a CEE plug with Connect the plug.
internal phase shifter.

WS008205A

The pump has a phase shifter with an |Turn the knob on the phase shifter in
on/off switch. either direction.

WSO08207A

The pump has neither a CEE plug 1. Connect the pump to power.
with internal phase shifter, nor a 2. Switch on the power
phase shifter with an on/off switch.

The pump should start. If it does not, then continue to the next step.
2, If the pump does not start and the fuses are correct, then shift two phases:
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Condition Action

The pump has a CEE plug with
internal phase shifter.

1. Pull out the plug.
2. Shift two phases.
3. Wait until the motor has stopped.
4, Connect the plug.

WS006206A

The pump has a phase shifter with an|1. Turn the knob on the phase
on/off switch. shifter to neutral position.

2. Wait until the motor has stopped.

3. Turn the knob to the opposite
position from before.

WS008208A

The pump has neither a CEE plug Transpose two phase leads on the
with internal phase shifter, nor a output terminal of the starter.
phase shifter with an on/off switch.

NOTICE:

Do not reverse the phase sequence while the pump is running. Temporarily
incorrect rotation can occur, resulting in damage to motor electronics and
rotating parts.

The pump should start. If it does not, then contact a certified electrician to
check the mains and the junctions.
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Operation

Precautiens

WARNING:

¢ Never operate the pump without safety devices installed.

e Never operate the pump with the discharge line blocked, or the discharge
valve closed.

s Make sure you have a clear path of retreat,
e Never work alone.

CAUTION:

If the pump is equipped with automatic level control and/or internal contactor,
there is a risk of sudden restart.

WS008209A

Distance to wet areas

Neise level

Electrical Hazard;
o Risk of electrical shock., Make sure no one gets closer than 20 m (65 ft.) to
the unit when being in contact with the pumped or mixed liquid.
s Risk of electrical shock. This unit has not been investigated for use in

swimming pools. If used in connection with swimming pools special safety
regulations apply.

NOTICE:

The noise level of the product is lower than 70 dB. However, the noise level of
70 dB may be exceeded In some installations and at certain operating points on
the performance curve. Make sure that you understand the noise level
requirements in the environment where the pump is instatled. Faflure to do so
may result in hearing loss or violation of local laws.

Start the pump

DANGER:

If you need to work on the pump, make sure that it is isolated from the power
supply and cannot be energized.
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WARNING:
¢ Make sure that the unit cannot roll or fall over and injure people or damage
property.
¢ In some installations, the pump and the surrounding liquid may be hot, Bear
in mind the risk of burn injuries,

e Make sure nobody is close to the unit when it is started. The unit will jerk in
the opposite direction of the impeller rotation.

NOTICE:

Make sure that the rotation of the impeller is correct. For more information, see
Checl the impeller rotation.

1. Inspect the pump. Check that there is no physical damage to the pump or
cables.

2. Check the oil level in the oil housing.

3. Remove the fuses or open the circuit breaker, and check that the impeller can
be rotated freely.

4. Check that the monitoring equipment (if any) works,
5. Check that the impeller rotation is correct.
6. Start the pump.

Clean the pump

The pump must be cleaned if it has been running In very dirty water. If clay,
cement or other similar dirt is left in the pump it may clog the impeller and seal,
preventing the pump from working.

Let the pump run for a while in clean water, or flush it through the discharge
connection,
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Maintenance

Precautions

DANGER:
Disconnect and tock out electrical power before installing or servicing the unit.

WARNING:
e Always follow safety guidelines when working on the product, See
Introduction and Safety (page 3).
s Make sure that the unit cannot roll or fall over and injure people or damage
property,
s Rinse the unit thoroughly with clean water before working on the unit.
« Rinse the components in water after dismantling.

Make sure that you follow these requirements:

« Check the explosion risk before you weld or use electrical hand tools.

» Allow all system and pump components to cool before you handle them.

o Make sure that the product and its components have heen thoroughly
cleaned.

« Do not open any vent or drain valves or remove any plugs while the system
is pressurized. Make sure that the pump is isolated from the system and that
pressure is relieved before you disassemble the pump, remove plugs, or
disconnect piping.

Maintenance guidelines
During the maintenance and before reassembly, always remember to perform
these tasks:

e Clean all parts thoroughly, particularly O-ring grooves.

e Change all O-rings, gaskets, and seal washers.

e Lubricate all springs, screws, O-rings with grease.

For an optimal corrosion protection, all O-rings and adjacent surfaces must be
coated with Exxon Mohil Unirex N3 or equivalent.
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Figure 5: Example of O-ring adjacent surfaces

During the reassembly, always make sure that existing index markings are in
line.

The reassembled drive unit must always be insulation-tested and the
reassembled pump must always be test-run before normal operation.

Torque values

All screws and nuts must be lubricated to achieve correct tightening torque.
Screws that are screwed into stainless steel must have the threads coated with
suitable lubricants to prevent seizing.

If there is a question regarding the tightening torques, please contact the local
sales and service representative.

Screws and nuts

Table 1: Stainless steel, A2 and A4, torque Nm (ft-lbs)

Propert| M4 M5  |M6 M8 M10 M12 M16 M20 M24 M30
y class
50 1.0 2.0 3.0 8.0 15 (11)|27 (20) |65 (48) |127 220 434
(0.74) |((1.5) (2.2) [(5.9) (93.7) |(162) {(320)
70, 80 (2.7(2) |5.4(4) (9.0 22 (16) |44 (32) |76 (56) |187 364 629 1240
(6.6) (138) [(268) ((464) [(915)

100 4.1 (3) [8.1(6) 114 (10) |34 (25) |66 (49)[115 248 481 — —
(84.8) [(183) |[(355)

Table 2: Steel, torque Nm (ft-lhs)

Propert|M4 M5 M6 M8 M10 M12 M16 M20 M24 M30

y class .

8.8 2.9 5.7 9.8 24 (18) |47 (35) |81(60) |194 385 665 1310
(2.1) {(4.2) (7.2) (143) (285) (490} |(966.2)

10.9 4.0 8.1 (6) 14 (10) |33 (24) |65 (48)|114 277 541 935 1840
{2.9) (84) (204) (399) |(689) |(1357)
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Propert|M4 M5 MG M8 M1i0 Mi2 M1i6 M20 M24 M30

y class

12.9 4.9 9.7 17 (13) |40 (30) |79 (58} 136 333 649 1120 [2210
{3.6) (7.2) (100) |(245) (480) 1(825.1):1(1630)

Hexagon screws with countersunk heads

For hexagon socket head screws with countersunk head, maximum torque for all
property classes must be 80% of the values for property class 8.8 above,

Service

Regular inspection and service of the pump ensures more reliable operation,

Type of
service

Purpose

Inspection
interval

Inspection

To prevent operational Interruptions and
machine breakdown. Measures to secure
performance and pump efficiency are defined
and decided for each individual application. It
can include such things as impeller trimming,
wear part control and replacement, control of
zinc-anodes and control of the stator,

Twice a year

Major
overhaul

To secure a long operating lifetime for the
product. It includes replacement of key
components and the measures taken during
an inspection.

Every year, under
normal operating
conditions

NOTICE:

Shorter Intervals may be required when the operating conditions are extreme,
for example with very abrasive or corrosive applications or when the liquid
temperatures exceed 40°C (104°F).

Inspection

Regular inspection and service of the pump ensures more reliable operation.

Service item |Action

and

installation

Visible parts 1. Check that all screws, bolts, and nuts are properly

on the pump tightened,

2. Check the condition of the pump casing, strainer, covet,
fifting handles, eye holts, ropes, chains, and wires.

3. Check for worn or damaged parts.
4. Adjust and/or replace If hecessary.
Pipes, valves, |1. Check for worn or damaged parts.
and other 2. Adjust and/or replace if necessary.
peripheral
equipment
Impeller 1. Check for worn or damaged parts.

2. Adjust and/or replace if necessary.

Wear on the impeller or surrounding parts necessitates fine
adjustments of the impeller or replacement of worn parts.
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Service item

Action

oil

Check the oil:

1. Take an oil sample.

2. If the oil contains particles, then replace the mechanical
seal. Contact an authorized service shop.

Make sure that the volume is filled to the correct level. See

Fill with oil {page 32).

A smaller amount of water is not harmful for the mechanical
seal,

Cable entry

1, Check that the following requirements are met:

= The cable entry must be firmly tightened into its
bhottom-most position.

s MSHA pump version: The cabie entry must be
tightened so that the clearance hetween the gland
screw and the MSHA cover is >3.175 mm (1/8 in).
Use a feeler gauge to check the clearance.

¢ MSHA pump version:The gland screw is secured from
rotating with a screw and washer,

e The seal sleeve and the washers must conform to the
outside diameter of the cables.

2. Cut off a plece of the cable so that the seal sleeve closes
around a new position on the cable.
Replace the seal sleeve, if necessary.

Inspection
volumel

Check that the inspection screw is properly tightened.
Remaove the inspection screw.

Drain all liguid, if any.

If there Is oil in the inspection volume, then empty the
oil and check again after one week. If there is oil in the
inspection volume again, then replace the mechanical
seal. Contact an authorized service shop.

5. If there is water in the inspection volume, then check
that the inspection screw O-ring is not damaged.

W W

Cable

1. If the outer jacket is damaged, replace the cable.

2. Check that the cables do not have any sharp bends and
are not pinched.

Cooling system

If the flow through the system has been partly restricted,
then rinse and clean.

Level sensors

1. Check the functionality.

or other 2. Repair or replace any damaged equipment.
sensor 3. Clean and adjust the equipment,
equipment

Starter 1. Check the condition and functionality.
equipment 2. Contact an electrician, if necessary.
Insulation 1. Check the insulation between:

resistance in ¢ Phase—-phase on the stator

the stator

» Phase~earth (ground)
The insulation should be = 1 megohm. Use a 1004-VDC
megger to test the insulation.

2. If the resulting value is < 1 megohm, then contact an
authorized service shop.

1

Regardless of Individual applications, the inspection volume should not be inspected less frequently than

the intervals for normal applications and operating conditions at media (liquid) temperatures <40°C

(104°F).
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Maintenance

Major overhaul

For a major overhaul, take this action in addition to the tasks listed under

Inspection.

Service item Action

Support and main Replace the bearings with new bearings.

bearing

Mechanical seal Replace with new seal units.
Change the oil

A paraffin oil with viscosity close to ISO VG32 is recommended. The pump is
delivered from the factory with this type of oil. In applications where poisonous

properties are of less concern, a mineral oil with viscosity up to ISC VG32 can be
used.

@ ®

1. Inspection screw
2. Oil screw

WS008203A

Figure 6: Symbols

Empty the oil
1. Lay the pump on its side.
Lock the pump with supports to prevent it from rolling over,
2. Remove the oll screw,

There are two oil screws. Either screw can be used for drainage, but it is
easier to drain the ofl if both oil screws are removed.

WARNING:

The oil housing may be pressurized. Hold a rag over the oil plug
to prevent oil from spraying out.

3. Turn the pump so that the oil hole faces downwards and let the oll run out.
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Maintenance

WS006775A

Fill with oil
1. Replace the oil screw O-ring.
2. Put one of the oil screws back and tighten it.
3. Turn the pump so that the oil hole faces upwards and fill with new oil.
Fifl until the oil level reaches the inlet hole.
Quantity: 0.94 L {0.99 gt)
4, Put the oil screw back and tighten It.

Replace the impeller

Remove the impeller N, H

WARNING:

A worn impelier and/or pump housing can have very sharp edges. Wear
protective gloves.

1. Remove the strainer.
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2. Remove the suction cover

Remove the O-ring.
4. Loosen the impeller:
a) Lock the impeller to prevent rotation.

Use pliers, a screwdriver, or similar.
b} Remove the impeller screw and washer.

g
3
¢
3
=

5. Remove the impeller:
a} Lock the impeller to prevent rotation,
Use pliers, a screwdriver, or similar.

b) Turn the adjustment screw counterclockwise until the impeller breaks free
from the shaft.

Use an 8 mm hexagon bit adapter (Allen socket).
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Maintenance

WS00133EB

¢) Pull off the impellet,

Install the impeller N, H

1, Prepare the shaft:
a) Polish off any flaws with a fine emery cloth.

The end of the shaft must be clean and free from burrs,

b) Coat the inner conic, the outer cylindrical surfaces, and the thread of the
conical sleeve with a thin fayer of grease,

The proper lubrication is grease for bearings, for example Exxon Mohil
Unirex N3, Mobil Mobilith SHC 220 or equivalent.

NOTICE:

Surplus grease can cause the impeller to become loose. Remove surplus
grease from conical and/or cylindrical surfaces of shafts and/or sleeves.

N

X

2. Align the edge of the adjustment screw with the edge of the conical sleeve so
that they are flush.

S

WEO06BA5A
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3. Grease the threads of the impeller screw and the washer.

The proper lubrication of the screw and washer is |ubricating grease for
assembly of bolts etc., for example, Kluber ALTEMP Q NB 50 or equivalent,

4. Check that the impeller screw is clean and easy to screw into the shaft end.,
This is to prevent the shaft from rotating with the impeller screw.

5. Assemble the conical sleeve in the impeller.
Make sure that the conical sleeve hottoms in the impeller.

WS001758A
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6. Assembie the impeller with the conical sleeve onto the shaft.
Make sure that the conical sleeve bottoms in the impeller.

7. Mount the suction cover with its O-ring and tighten.
Tightening torque: 44 Nm (32.5 ft-1bs)
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Maintenance
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8. Turn the adjustment screw clockwise until the impeller makes contact with
the suction cover,Tighten a further 1/8 turn, 45°.

This will ensure the correct clearance between the impeller and the suction
cover in the next step.

Use an 8 mm hexagon bit adapter {(Allen socket).

3
@
e
O
(=
@
=

9. Fasten the impeller:

a) Place the washer on the impeller screw.

b) Lock the impeller to prevent rotation.
Use pliers, a screwdriver, or similar.

¢) Tighten the impeller screw.
Tightening torque: 22 Nm {16.2 ft-1bs)

d) Tighten a further 1/8 turn, 45°.
The screw will be loaded to its yield point and the ioad capacity of the
joint will be higher.

e) Check that the impeller can rotate easily.
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10. Mount the strainer and the nuts.

Tightening torque: 22 Nm (16.2 ft-lbs)

WS001331A
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Troubleshooting

Troubleshooting

Introduction

DANGER:

Personal injury hazard. Troubleshooting a live control panel exposes personnel to
hazardous voltages, Electrical troubleshooting must be done by a qualified
electrician. Failure to follow these instructions will result in serious personal
injury, death, and/or property damage.

Follow these guidelines when troubleshooting the pump:

e Disconnect and lock out the power supply except when conducting checks
that require voltage.

« Make sure that no one is near the pump when the power supply is
reconnected.

+ When troubleshooting electrical equipment, use the following:
» Universal instrument multimeter
» Test lamp (continuity tester)
« Wiring diagram
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Troubleshooting

The pump does not start, for pumps with SMART"

Cause

Remedy

The phase seqguence may
be incarrect.

1. Pull out the plug.
2. Do one of the following:

« Shift two phases by turning two contact pins
with a screwdriver.

NOTICE:
Do not take the plug apart.

WS002614A

Figure 7: CEE plug

e Turn the knob to the opposite pasition 1, with
8 seconds delay.

NOTICE:

Do not reverse the phase sequence while the
maotor is running. Doing so may cause
incorrect rotation resulting in damages to the
motor electronics and the rotating parts.
Respect the 8 seconds delay.

o /S0 /80026164
=

WS002615A

2N,

N\

Figure 8: Phase shifter On/Off switch

e« If no glove or phase shifter is used, then shift
two phase conductors in the cabinet.

If the problem persists, contact the local Grindex service shop. Always state the
product number and the serial number of your pump when you contact Grindex,
see Product Description (page 10).

The pump does not start

WARNING:

Always disconnect and lock cut power before servicing to prevent unexpected
startup. Failure to do so could result in death or serious injury.

NOTICE:

Do NOT override the motor protection repeatedly if it has tripped. Doing 50 may
result in equipment damage.
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Cause

Remedy

An alarm signal has been
triggered on the control
panel,

Check that:

« The impeller rotates freely.
s The sensor indicators do not indicate an alarm.
¢ The overload protection Is not tripped.

If the problem still persists:
Contact the local Grindex service shop.

The pump does not start
automatically, but can be
started manually.

Check that:
* The start level regulator is functioning, Clean or
replace if necessary.
¢ All connections are intact.
e The relay and contactor coils are intact,
¢ The control| switch (Man/Auto) makes contact in
both positions.
Check the control circuit and functions.

The installation is not
receiving voltage.

Check that:

¢« The main power switch is on.

¢ There is control voltage to the start equipment.
s The fuses are intact.

e There is voltage In all phases of the supply line.

o All fuses have power and that they are securely
fastened to the fuse holders.

s The overload protection is not tripped.
* The motor cable is not damaged.

The impeller is stuck.

Clean:

s The impeller
e The sump in order to prevent the impeller from
clogging again.

If the problem persists, contact the local Grindex service shop. Always state the
product number and the serial number of your pump when you contact Grindex,
see Product Description (page 10).

The pump does not stop when a level sensor is used

WARNING:

Always disconnect and fock out power hefore servicing to prevent unexpected
startup. Failure to do so could result in death or serious injury,

Cause

Remedy

The pump is unable to
empty the sump to the
stop level.

Check that:
e There are no leaks from the piping and/or
discharge connection,
e The impeller is not clogged.
e The non-return valve(s) are functioning properly.
s The pump has adequate capacity. For
information:

Contact the local Grindex service shop.

40
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Troubleshoating

Cause

Remedy

There Is a malfunction in
the level-sensing
equipment.

¢ Clean the level regulators.

¢ Check the functioning of the level regulators.
« Check the contactor and the control circuit.

¢ Replace all defective items.

The stop level is set too
low.

Ralse the stop level.

If the problem persists, contact the local Grindex service shop. Always state the
product number and the serial number of your pump when you contact Grindex,
see Product Description {page 10).

The pump starts-stops-starts in rapid sequence

again.

Cause Remedy

The pump starts due to  |Check that:

back-flow which fills the s The distance between the start and stop levels is
sump to the start level sufficient.

e The non-return valve(s) work({s) properly.

e The length of the discharge pipe between the
pump and the first non-return valve Is sufficiently
short.

The self-holding function
of the contactor
malfunctions.

Checl:

» The contactor connections.

e The voltage in the control circuit in relation to the
rated voltages on the coil.

¢ The functioning of the stop-level regulator.

s Whether the voltage drop In the line at the

starting surge causes the contactor's self-holding
malfunction.

If the problem persists, contact the local Grindex service shop. Always state the
product number and the serial number of your pump when you contact Grindex,
see Product Description {page 10).

The pump runs but the motor protection trips

WARNING:

Always disconnect and lock out power before servicing to prevent unexpected
startup. Failure to do so could result in death or serious injury.

NOTICE:

Do NOT override the motor protection repeatedly if it has tripped. Doing so may
result in equipment damage.

Cause

Remedy

The motor protection is
set too low,

Set the motor protection according to the data plate
and if applicable the cable chart.

The impeller is difficult to
rotate by hand.

« Clean the impeller.
¢ Clean out the sump.
» Check that the impeller is properly trimmed.
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Troubleshooting

Cause Remedy

The drive unit is not e Check the fuses. Replace fuses that have tripped.
receiving full voltage on s If the fuses are intact, notify a certified

all three phases. electrician.

The phase currents vary, |Contact the local Grindex service shop.
or they are too high,

The insulation between 1. Use an insulation tester. With a 1000 V DC

the phases and ground in megger, check that the insulation between the
the stator is defective. phases and hetween any phase and ground is >
5 megohmes.

2. If the insulation is less:
Contact the local Grindex service shop.

The density of the Make sure that the maximum density is 1100 kg/m?
pumped fluid is too high. [{9.2 Ib/US gal)

s Change to a more suitable pump.
o Contact the local Grindex service shop.

The ambient temperature |The pump must not be used for such an application.
exceeds the maximum
ambient temperature.

There is a malfunction in [Replace the overload protection.
the overload protection.

The SMART™ motor Try one of the following:
protection may need to e Reset the SMART™ motor protection by pulling
be reset. and reinserting the power plug.

e Or, disconnect and reconnect the power,

WSD02610A
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WARNING:

The pump will restart
automatlically after a corrected
phase fault or power cut.

If the problem persists, contact the local Grindex service shop. Always state the
product number and the serial number of your pump when you contact Grindex,
see Product Description (page 10).

The pump delivers too little or no water

WARNING:

Always disconnect and lock out power before servicing to prevent unexpected
startup. Faifure to do so could result in death or serious injury.

NOTICE:

Do NOT override the motor protection repeatedly if it has tripped. Doing so may
result in equipment damage.
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Troubleshooting

Cause

Remedy

The impeller rotates in
the wrong direction.

s If it is @ 3-phase pump without SMART",
transpose two phase leads.

e If it is @ 3-phase pump with SMART", correct the
internal wiring.

o If it is @ 1-phase pump:
Contact the local Grindex service shop.

One ar more of the valves
are set in the wrong
positions.

s Reset the valves that are set in the wrong
paosition.

« Replace the valves, if necessary.

¢ Check that all valves are correctly installed
according to media flow.

s Check that all valves open correctly.

The impeller is difficult to
rotate by hand.

s Clean the impeller.
s Clean out the sump.
e Check that the impeller is properly trimmed.

The pipes are obstructed.

Clean out the pipes to ensure a free flow.

The pipes and joints leak.

Find the leaks and seal them.

There are signs of wear
on the impeiler, pump,
and casing.

Replace the warn parts.

The liquid level is too low.

e Check that the level sensor is set correctly.

o Depending on the installation type, add a means
for priming the pump, such as a foot valve.

If the problem persists, contact the local Grindex service shop. Always state the
product number and the serial number of your pump when you contact Grindex,
see Product Description {(page 10),
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Technical Reference

Application limits

Data Description

Media (liquid) Maximum temperature 40°C (104°F)

temperature

pH of the pumped [|5-8

media (liquid)

Media (liquid) Maximum density: 1100 kg/m?3 (9.2 tb. per US gal.)

density

Depth of 20 m (65 ft.)

immersion

QOther For specific weight, current, voltage, power rating, and
speed of the pump, see the data plate on the pump. For
starting current, see Motor data (page 44).
For other applications, contact the nearest Grindex
representative for Information,

Motor data

Feature Description

Motor type Squirret-cage induction motor

Frequency Standard version: 50 or 60 Hz
MSHA version: 60 Hz

Supply 3-phase

Starting method |Direct on-line

Maximum starts 30 evenly spaced starts per hour

per hour

Code compliance |IEC 60034-1
Rated output +10%
variation

Voltage variation |£10%, provided that it does not run continuously at full load
without
overheating

Voltage imbalance |2%
tolerance

Maximum +3 Hz
frequency
variation {for
pumps with
SMART™)

Stator insulation |{H (180°C [360°F])
class

Specific motor data, standard version
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3-phase, 50 Hz

3-phase, 60 Hz

Motor type:
e 2,895 rpm

¢ Rated output 5.6 kW (7.5 hp)
¢ Maximum power consumption 6.6 kW (8,9 hp)

Voltage, V Rated current, Starting Power factor,
A current, A cos ¢

220D 19 123 0.93
230D 19 129 0.9
240 D 19 135 0.85
380D 11 73 0.92
380 Y 11 71 0.9
400 D 11 78 0.87
400 Y 11 75 0.89
415D 10 67 0.92
440 D 10 71 0.86
500D 8.7 59 0.89
500Y 8.6 53 0.9
Motor type:

« 3,470 rpm

« Rated output 6.6 kW (8.9 hp)
» Maximum power consumption 7.7 kW (10.3 hp)

Voltage, V Rated current, |Starting Power factor,
A current, A cos ¢

200D 24 185 0.91
208 D 24 194 0.88
220D 22 159 0.93
220 D parallel 22 154 0.91
220 Y parailel 22 158 0.92
230D 21 167 0.9
230 D parallel 21 167 0.9
230 Y parallel 22 166 0.89
240D 21 175 0.86
240 Y parallel 22 174 0.85
380 Y parallel 13 92 0.93
400 Y parallel 13 94 .88
440 D 11 80 0.93
460 D 11 84 0.9
480 D 11 88 0.86
575D 8.5 64 0.91
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Voltage, V Rated current, |Starting Power factor,
A current, A cos ®

575Y 8.4 58 0.92

600 D 8.5 67 0.88

600 Y 8.4 61 0.88

Specific motor data, MSHA version

3-phase, 60 Hz
Motor type:
e 3,490 rpm
¢ Rated output 6.6 kW (8.85 hp)
= Maximum power consumption 7.7 kKW

Voltage (V) Rated current (A) Starting current (&)
440Y 11 75
460 Y 11 79
480 Y 11 83
575Y 8.4 58
600 Y 8.4 61

Dimensions and weights

All measurements in the illustrations are in millimeters, if not otherwise
specified.
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Standard version

150-G 4A IS0-G 44
NPT 4-8 NPT 4-8
¢ 100 Hose size 229 @100 Hase size 936
“Victaulic 4" *ictaulic 4" 1“‘—"
| _
L)
L 18
3 o
= _ E
8 8 5
o
N
288 ﬁ
A5, —
o 7286
1 G Tandem connection
45 1SO-G 4A
o NPT 4-8
& 43, @100 Hose size
2 Wictaulic 4"
1 e
g
@ A 3
|
Ck=
s P
*Dasigned for "Victaulic Coupling, Weight (kg) g Weight (kg) :f":
eccording to ANSIVAWWA CE06-97 Total g “Dasloned for "Vistaulic Count Total 1]
w esigned ror Ictaulic Loupkng, o
SCREEN OPENING @10 50 5 according to ANSUAWWA C608-97 52.3 2
Figure 9: N Figure 10: N, tandem
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iS0O-G 3A 1ISO-G 3A
NPT 3-8 180 NPT 3-8 189
¢ 78 Hose size QS 75 Hose size
*ctaujic 3" “Vietayic 3"
Y ~
&
. 4
o 2 8
0 o0
¥ ; i
o
Fa—"" =, i
I -
@286 &
238 ™

" ~Tandem connection
1SO-G 3A

NPT 3-8

¢?5 Hose size
*Victaulic 3"

Weight (kg)
*Designed for "Victaulic Coupiing, Total
according to ANSI/AWWA, G6D8-97 52,3

*Designed for "Victaulic Coupling, Weight {kq)
according to ANSVAWWA C608-97

WS006732A

Totat
SCREEN OPENING 310 50

WSB00B7304

Figure 12: H, tandem
Figure 11: H
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MSHA versicn

NPT 3-8
BBk
I |
¢ G
i
co| oo - &
s : 5
i o
£ i a3
@286

]
@335 (NPT}
327 (Hosed |,

387

p—

++Totalweight 8103: 40kg
Totalweight 8104: 5%g

Sereen opening @10

Figure 13: MSHA version

Performance curves

Test standard

Woight (ka)

Total

Lid

Pumps are tested in accordance with 150 9906:2012, HI 11.6:2012.
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Standard pump version
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Figure 14: 50 Hz Figure 15: 60 Hz

MSHA pump version, 60 Hz
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FPRODUCT DESCRIFTICN

PRODUCT DESCRIPTION

Product description

Technical data

Materials

Dimensions

The simplest possible method for level control! A mechanical switch in a plastic casing,
freely suspended at the desired height from its own cable. When the liquid level reaches
the regulator, the casing will tilt and the mechanical switch will close or break the circuit,
thereby starting or stopping a pump or actuating an alarm device. No wear, no
maintenance! In sewage pumping stations, for ground water and drainage pumping —in
fact, for most level control applications — the ENM-10 is the ideal solution.

The regulator casing is made of polypropylene and the cakle is sheathed with a special
PVC or Nitrile/PVC rubber compound. The plastic components are welded and screwed
together. Adhesive is never used. Impurities and deposits will not adhere to the smooth
casing.

This level regulator is available in different versions, depending upon the medium in which
it is to be used. As standard, the regulator can be obtained with 4, 13, 20, 30 or 50 metres
{20, 42, 65, 100 or 167 feet) of cable for liquids with specific density between 0.95 and
1.10 g/cm3; for other specific densities and for the Ex-version, the regulater is only
available with 20 metres (65 ft} of cable. The regulator can withstand up to 60°C {140°F).

Liquid temperature: min. 0°C(32°F)

max. 60°C{140°F)

Liquid density: min. 0.65 gfem®
max. 1.5 giem?
Degree of protection: P68, 20 m (65 1)

Interrupting capacity of micro switch: AL, resistive load, 250V 10A
AC, inductive load, 250V 3A
cos ¢ =05

DC, 30V 5A

With gold plated micro switch: same as above, except:

DC, 24V 10mA

Note that local regulations may limit the voltage.

Body: Body:

Bending relief: EPDM rubber

Cable: spacial compound PVC or NBR/PVC nitrileiPVC rubber
Table 1

For density g/cm? Regulator length mm {in.) Diameter mmi{in,)

0.65-0.80 194(7 10/16) 100{4)

0.80-0.95 1717 100 (4)

0.95-1.10 162 (6 3/8) 100 (4)

1.05-1.20 142 (5 9/16) 100 (4)

1.20-1.30 133(5 1/4) 100 (4)

ENM-10 Level regulator Technical specification
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PRODUCT DESCRIPTION

Wiring alternative

For density g/cm? Regulator length mm {in.} Diameter mm (in.)
1.30-1.40 130(52116) 100 (4)
1.40-1.50 126(5) 100 (4)

Weight: approx. 2 kg (4.5 |b) for a standard density regulator with 20 m cable.
Approvals: CE, CSA, SEMKO, NEMKO, DEMKO

LVD approval according to EN61058

CSA approval: Certne. 1330172

Cll Zone 0, Gr. lIC;

CL.I Div.1 Gr A, B, C&D;

CLIl Gr. E, F&G;

CLIII when installed to the certified Intrinsically Safe relay, Ex ia, rated for the locations per
submitter controll drawing and installation manual.

Intrincically safe circuits are required for the autematic control system. - Use a EX-safety
barrier (e.g. Prod. no. 84 01 07).

t&x (€ G

0080
Figure 1

To conform to local regulations, the level regulators are normally connected through a
transformer to a low-tension control circuit.

Two reguiators are used; one for starting and one for stopping. Athird reguiator can be
connected if an alarm is required at a given level.

ldentical regulators can be used for all functions.

24V

Start

Stop

Connect the gray and black leads Connect the gray and brown leads.

ENM-10 Leve! regulator Technical specification 3
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PRCDUCT DESCRIPTION
Insulate the brown lead. Insulate the black lead.
Figure 2: Connected for emptying Figure 3: Connected for emptying

Let the level drop . . . .. . to the iowest permissible  The regulator will then ... so0 the process is
point. react. .. reversed.

At the highest permissiblie ... level regulator I ... in the opposite fashion.
point . . . reacts . . .

Figure 4

Gray
Brown
Black
Gray
Brown
Black

Figure 5: Colour code

Maintenance and repair
ENM-10 is very durable and practically maintenance free. You only have to check on it
accasicnally, to ensure its continual operation.
¢ |tis recommended to cccasionally clean ENM-10, and especially when fat/grease
covers the plastic surface.
s Atthe same time, make an occular inspection of the regulator to make sure neither
cable, protective sleeve or plastic casing show any signs of damage.

4 ENM-10 Level requlator Technical specification
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PRODUCT DESCRIPTION

* A damaged ENM-10 cannot be rapaired in any way, due te the hermetic
encapsulation. If the unit is found to be damaged, replace it with a new one.

e For Ex-installations, also make absolutely sure that the Ex-barrier (e.g. Prod. no. 84 01
07) is operating correctly - The LED changes when the switch is toggled.

The manufacturers reserve the right to alter performance specification or design without
notice.

ENM-10 Level requlator Technical specification 5
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CHEMICAL RESISTANCE LIST

CHEMICAL RESISTANCE LIST

Chemical resistance list

The liquid in which leval regulation is practiced most frequently is, of course, water. Of the
millions of regulators in use all over the world today, it is estimated that nine out of ten
work in water.

However, with a float body of polypropylene, a cable of PVC or NBR/PVC nitrile/PVC
rubber and a bending relief of EPDM rubber, the ENM-10 is virtually insensitive to many
aggressive liquids.

The table shows how resistant the ENM-10 equipped with either PVC or NBR/PVC
nitrile/PVC rubber cable, is to different chemicals at two different temperatures.

The classification is broken down into the following categories:

0 = No effect, 1 = Minar to moderate and 2 = Severe effect. The sign -~ means that
information is not available.

Keep in mind also that the density of the liquid determines the bouyancy of the regulator.
The ENM-10 is made for seven different densities. See Product description (page 2).

Always obsetve local regulations:

é ENM-10 Level regulator Technical specification
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CHEMICAL RESISTANCE LIST

Take particular note of:
e risk of fire/explosicn
o hygiene requiremenis

PVC cable | NBRIPVGC PVC cable |nBRIPVC PVC cable | NBRIPVC
nitrila/PYC nitdlelPVC Saolvents and nitrilePYGC
Acids nibber cable | Salts bberczble | Miscellaneous rubber cabls
20°C src |20 80C 20°6 B0°C (20°C BO°G WG BG | 20°C e0C
(68°F)  (140°F) |(68°F)  (140°F) (GB°F)  {140°F) [{BBF) {140°F) (88°F)  {140°F) [(68°F} (140°F)
Acetic Acid 50% 1 2 a a Aluminiumn Chloride § 0 0 0 V] Aceton 2 2 2 2
Acetic Acid 756% 2 2 0 0 Calcium Sulphate 0 0 0 0 Aniline 2 2 1 2
Benzoic Acid 2 2 0 0 Calcium Chloride 0 0 0 0 Benzene 2 2 2 2
Boric Acid 5% Q —_ a Q Calcium Nitrate 0 0 0 0 Butyi Alcohol 2 2 Q 1
Butyric Acid 2 2 2 2 Copper Chloride 0 0 0 0 Carbon
Tetrachlorida 2 2 2 2
Chromic Acid 10% 0 2 2 2 Copper Sulphate 0 0 0 a
Citric Acid 0 1 0 0 Ferric Chloride 0 0 0 0 Chlorabenzene 2 2 2 2
Hydrobromic Ferrous Sulphate 0 0 0 0 Chloroform 2 2 2 2
Acid 5% 1 2 0 0 Magnesiurm Chloride | O 0 0 0 Ethyl Alcohol 2 2 0 1
Hydrochloric Potassium Sulphate | 0 1] 0 0 Ethyl Ether 2 2 2 2
Acid 10% 0 1 ] 1 Ethyl Acetate 2 2 2 2
Hydrochlaric Patassium Nitrate 0 0 0 0
Acid 37% 1 2 0 2 Patassium Ethylene Dichloride | 2 2 2 2
Carbonate 1 1 1 1 Ethylena Chlaride 2 2 2 2
Hydrocyanic Potasstum Formaldehyde 37% | 1 2 0 0
Acid 10% 0 0 1 2 Bicarbonata 0 a 0 0 Gasoline 2 2 2 2
Hydrofluoric ' Kerosene 2 2 2 2
Acid 5% 0 2 4] 1 Sodium Sulphate 0 4] 0 0
Hypochloric Acid 1 2 2 2 Sodium Chloride 0 0 0 0 Methyl Alcohol 2 2 0 a
Maleic Acid 2 2 2 2 Sodium Nitrate o] 0 0 0 Methyl Ethyi Ketone | 2 2 2 2
Nitric Acid 5% 1 1 1 1 Sodium Bicarbanate | 0 0 0 0 Methylene Chloride | 2 2 2 2
Sadium Carbonate | 0 Q 0 0 Nitrobenzene 2 2 2 2
Mitric Acid 65% 2 2 2 2 Phenol 2 2 2 2
Qleic Acid 1 2 2 2 Tin Chloride 1 1 1 1
Oxalic Acid 50% 1 1 1 2 Zine Sulphate a 1} 0 0 Toluens 2 2 2 2
Phosphoric Zingc Chloride Q 0 Q 4] Trichlorethylene 2 2 2 2
Acid 25% a 0 1 2 Turpentine 2 2 2 2
Phespharic Dils Xylane 2 2 2 2
Acid 85% i 0] 1 2
Castor Oil 1 1 1 1
Sulphuric Acid 10% | 1 2 1 2 Cocoanut Oil 0 — |0 2 Gases
Sulphuric Acid 78% 3 2 2 2 2 Corn Oil 2 2 2 2
Tannic Acid 0 0 0 0 Diesel Oil 2 2 2 2 Carbon Dioxide 0 0 a a
Tarlaric Acid 1 1 1 1 Carbon Monoxide 0 0 0 0]
Linsead Oil 2 2 2 2 Chlorine {wet) p 2 2 2
Bases Mineral Oils 2 b 2 2 Hydrogen Sulphide | 0 0 1 1
Olive Ol 1 1 1 1 Sulphur Dioxide
Ammonium Silicone Oils 0 0 0 0 | (wet) 1 t 2 2
Hydroxide Q — 0 0
Calcium Hydroxide | O 0 o} 0
Potassium
Hydroxide i 2 0 0
Sodium Hydroxide 1 2 a 1]
0 = No effect, 1 = Minor to moderate, 2 = Severe effect. — = No information available.

Figure 6

ENM-10 Level regulator Technical specification
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PRODUCT RANGE

Product range

Part no. For Color of Type of Cable Approvals For market Notes
density level cable length [m]
{glem?®] switch
5828800 1,65-0,80 Blue 1 20 CE
5028801 Q,80-0,85 Blue 1 20 CE
50828802 0,95-1,10 Blue 1 5] CE
5828803 0,85-1,10 Blye 1 13 CE
5828804 0,95-1,10 Rlue 1 20 CE
5828805 1,05-1,20 Blua 1 20 CE
5828806 1,2-1,3 Biue 1 20 CE
5828807 1,314 Blue 1 20 CE
5828808 1,4-1,5 Blue 1 20 CE
5828809 0,65-0,80 Grey 5 20 CSA/CE Canada
5828810 0.80-0,95 Grey 5 20 CSA/CE Canada
5828811 0,95-1,10 Grey 5 6 GSA/CE Canada
5828812 0,85-1,10 Gray 5 13 CSA/CE Canada
5828813 0,95-1,10 Grey 5 20 GSA/CE Canada
5828814 1,06-1,20 Grey 5 20 CSA/ICE . Canada
5828815 +1,2-1,3 Gray 5 20 CSA/CE Canada
5828816 1,3-1,4 Gray 5 20 CSAICE Canada
5828817 1,4-1,5 Grey 5 20 CSAICE Canada
5828818 0,65-0,80 Grey 1 20 CSAICE Canada
5828819 0,80-0,55 Grey 1 20 CSAICE Canada
58268820 0,95-1,10 Crey 1 6 CSAICE Canada
5828821 0,85-1,10 Gray 1 13 CSAJCE Canada
5828822 0,95-1,10 Grey 1 20 CSAICE Canada
5828823 1,08-1,20 Gray 1 20 CSAICE Canada
5828824 12-13 Gray 1 20 CSAICE Canada
5828825 1,3-1.4 Gray 1 20 GSAICE Canada
5828828 1,4-1,5 Grey 1 20 CSAICE Canada
5828827 0,65-0,80 Biue 2 20 CE USA
5828828 0,80-0,95 Blue 2 20 CE usa
£828829 0,95-1,10 Blus 2 6 CE USA
5828830 0,95-1,10 Blue 2 13 CE USA
5828831 0,85-1,10 Blua 2 20 CE USA
5828832 1,05-1,20 Blua 2 20 CE USA
5828833 1,2-1,3 Blue 2 20 CE [WET:
58286834 1,3-1.4 Blue 2 20 CE USA
5828835 14-1,6 Biue 2 20 CE USA
5828836 0,95-1,10 Grey 5 30 CSA/CE Canada
5828837 0,95-1,10 Grey 5 50 CSAICE Canada
5828838 0,95-1,10 Grey 5 100 CSAICE Canada
5828838 0,95-1,10 Crey 5 150 CSAICE Canada
58208851 0,95-1,10 Red 3 85 CE
5828852 0,95-1,10 Red 3 ¢ CE
5828853 0,95-1,10 Red 3 13 CE
5828854 0,85-1,10 Red 3 20 CE
5828855 0,85-1,10 Red 3 51 CSA/CE Canada
5028856 0,85-1,10 Red 3 13 CSAJCE Canada
5828857 0,95-1,10 Rad 3 20 GSAICE Canada
Cont. =gy
Figure 7
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PRODUCT RANGE
5828858 0,95-1,10 Red 4 8 CE USA
5828859 0,55-1,10 Rad 4 13 CE USA
5828860 0,85-1,10 Red 4 20 CE USA
5828870 0,65-0,80 Biue 5 20 CE
5828871 0,80-0,95 Biae I} 20 CE
5828872 0,95-1,10 Blus 5 i CE
5828873 0,95-1,10 Blus ] 13 CE
5828874 0,85-1,10 Slie 5 20 CE
5828875 1,06-1,20 Blys 5 20 CE
5828876 1,2-1,3 Blue 5 20 CE
b8268877 1,314 Bius 5 20 CE
hHB28B78 14-1.5 Blue 5 20 GE
5828879 0,95-1,10 Rive 1 55 CE
5B2BAA0 0,95-1,10 Blue 1 30 CE
5828881 0,95-1,10 Blus 1 50 CE
5828882 0,95-1,10 Grey 1 30 CSAICE Canada
5828883 0,95-1,10 Grey 1 50 CSACE Canada
5828804 0,95-1,10 Blus 2 30 CE USA
5828885 0,85-1,10 Blue 2 50 CE USA
5828886 0,95-1,10 Red 3 30 CE
5828887 0,85-1,10 Rad 3 50 CE
5828890 0,95-1,10 Bive 5 30 CE
5828891 0,95-1,10 Bius 5 50 CE
5828892 0,95-1,10 Red 3 [+ CE Japan
5828893 0,95-1,10 Red 3 13 CE Japan
5828804 0,95-1,10 Red 3 20 CE Japan
58280895 0,95-1,10 Blue 1 5} CE Japan
5828896 0,95-1,10 Bius 1 13 CE Japan
5828897 0,95-1,10 Blue 1 20 CE Japan
58268808 ) 0,85-1,10 Blue 1 50 CE Japan
Designed for low current and
5947919 0,95-1,10 Biue 5 20) CE slow movements
Designed for low current and
53847920 (0,95-1,10 © Grey 5 20 CSAICE slow movements

Type of aahle:

1. Blue PVC jackef with color coding of wires: Grey/Brown/Black
. Bive PVC jacket with color coding of wires: Red/White/Black

. Red PVC jackat with color coding of wires; Gray/Brown/Black
. Red PVC jacket with color coding of wires: Red/White/Black

o P W N

. BLACK NBR/PVC jacket with color coading of wires: Grey/Brown/Black (NBR=Nitrile rubber}

ENM-10 Level regulater Technical specification
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Xylem |'zilom|

1) The tissue in plants that brings water upward from the roots
2) A leading global water technology company

We're 12,000 people unified in a common purpose: creating
innovative solutions to meet our world's water needs. Developing new
technologies that will improve the way water is used, conserved, and
re-used in the future is central to our work. We move, treat, analyze,
and return water to the environment, and we help people use water
efficiently, in their homes, buildings, factories and farms. In more than
150 countries, we have strong, long-standing relationships with
customers who know us for our powerful combination of leading
product brands and applications expertise, backed by a legacy of
innovation.

For more information on how Xylem can help you, go to xyleminc.com

b4 |e m Water So | utions AB Visit our Web site for the latest version of this document and
Y more information

Geséllvagen 33

Let’s SOlVe Water 174 87 Sund byberg The original instruction is in English. All non-English

Sweden
Tel. +46-8-475 60 00 B2011 Xylem Inc
Fax +46-8-475 69 00

http://tpi.xyleminc.com

tnstruclions are translations of the ariginal instruction.

891480_11.1_en.GB_2012-01_TS_ENM-10
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oGST
GLOBAL
STANDARD TRASH

FEATURES -

Global Pump’s rugged, heavy duty pumps are engineered
specifically for portable application

MNon-return valve uses only a single moving part to allow with
minimal restriction

Standard engine control panel provides preset emergency
shutdown protection and allows the addition of automatic
level control

Fully guarded coupling

Pump casings are hydrostatically tested to 50 psig (345 kPa)
above the peak casing design pressure

Highway trailer with integral fuel cell/chassis, lights, fenders,
tie downs, lifting hail, front and rear jacks. Frailer brakes can be
offered as required

A MERSINO COMPANY

Global Pump® Standard Trash pumps are specifically designed
to effectively handle a wide range of liquids from water to
sewage and sludge that can contain solids and other material.

Global Pump Standard Trash pumps provide a dependable,
highly efficient solution. The model 6GS5T is capable of
achieving maximum flows of 3,000 gpm (681 m3/h) and
maximum total head of 202’ (61.6 m} while handling solids up
to 3” (76.2 mm} in diameter.

The standard 6GST is powered by a water-cooled, 4-cylinder
diesel engine. Alternative drives are available including natural
gas as well as electric motors.

OPTIONS

Available with a variety of priming systems, including Global’s
Auto Prime® automatic priming system (compressor-fed venturi
priming) or a diaphragm priming system

Mechanical seal with glycol (biodegradable optional) guench
allows the pump to start and run dry

Global Pump’s Environmental Box separates and silences air
exhaust and returns liquid to the pump suction.

Fuel cubes for extended run times and/or remate laocation
as required

Sound attenuated enclosure options

. _S!<id~mounfed formats with tie downs, lifting bail, and forl
pockets

Hase racks, accessory containers and other custom features
available as required

Wide range of suction and discharge fittings inchiding Global
Pump’s own “QD" Quick Disconnect fittings and accessories
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6GST GLOBAL STANDARD TRASH

b SPECIFICATIONS
Connections " (150 mm) ANSI Flanges
Max Pump Speed 2,200 rpm
e, g Max Flow 3,000 gpm {681 m*/h}
e ; Max Head 202" (61.6 m)
as’L =.,|g, Max Static Priming Lift 28" (8.5 m)
‘ Temperature Limit 160° F (70° )
s, Sclids Handling Capability 37 (76.2 mm)
Max Casing Pressure 125 psig (862 kPa)
= 1 Fuel Cell 115 gallons {435 liters)
— A . Dry Weight 4,500 lbs
(T | 1 — PUMP MATERIAL
ﬁh 5 — Casing Cast Iron (CDAMCu is an option)
B - lofa e, Impeller Cast iron {CD4MCu is an aption)
i : Bearing Housing Cast Iron
[ - o+ b . o
[ l :‘ Bearing Lubrication Grease
- Shaft/Shaft Sleeve Steel/Stainless Steel
s Seal Silicon Carbide on Silicon Carbide
Chassis/Fuel Cell Steel
Non-Return Valve Nitrile Fitted Cast iron
? 2|5 5|() ‘15 U1500 1?5 1560 175 200
5](] 1?0 ‘[?D 2?0 2?0 STD Sr%l;lhr 408 4?0 5?0 5?0 6?0 S?O 7?0

Head - ft

Powetr - hp

o : [ N Lo o Sk -
H b P o | L [ [ B P [
i i ' i I H Lt i i H I P [ [ ! 1
250 500 750 000 1250 1500 1750 2000 2250 2500 2750 3000 6
Us gpm

GLOBAL PUMP

10162 East Coldwater Road, Davison, Ml 48423
Tel: 810.653.4828 Fax: 810.658.0632
1.866.360.PUMP www.globalpump.com

& 2016 Global Pump
Specificatians reflect model plctred, and are subject to revision without natice. Global Pump is nat liable for any consequential, incidental or indirect damages relating 1o these specificalions,
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Lubrication and falntenance

Lubrication and Maintenance Service Interval
Chart—Generator (Standby) Applications

NOTE: Use service intervals listad below for generator
(standby) applications. Mafch service items

below lo titles in Lubrication and Maintenance
Sections for procedures.

Lubrication and Mainfenance Servige ihtervals

ftent

Evety 2 Weeks

£00 Hours or
12 Months

2000 Hours or
24 WMonths

As Required |

Operate Engine at Rated Speed and 50%--70% Load a Minimum of 30
Minutes  ~

Check Engina Qil and Coolant Level

Check Fuel Filter/Water Bawl

Check Air Cleaner Dust Unloader Valve & Resfriction Indicator Gauge ®

Visual Walk Around Inspeclion

Service Flre Extingulsher

Checl Engine Mounts

Service Battery

Change Engine Off And Replace Oll Filter b ©

Check Crankcase Vent System

Check Air intake Hoses, Connections, & System

Replaca Fuel Filler Elemants

Check Autoratic Belt Tensionar and Belt Wear

Check Engine Electrical Ground Conneclion

Checlt Cooling Sysiem

Coplant Sofution Analysls-Add SCAs as required

Pressure Test Cooling System

Check Engine Speeds

Check Crankshaft Vibrafion Damper (6.8 L Ergines) ¢

Fiush and Refill Cooling System

Test Thermoslats

Check and Adiust Engine Vaive Clearanca

Add Coolant

Replace Alr Cleaner Elements

Replace Fan and Alternator Belts

Check Fuses

Check Alr Compressor {If Equipped)

Bleed Fuel System

? Replade primary air cleanet element when rostriction indicator shows a vacuum of 626 mm (25 in.) H20.
During engine break-in, change the aif and filter for the first time before 100 hours of operation.

® Service intervals depend on sulfur confent of the diesel fuel, oil pan capacily, and the oif and fiiter used, which means that Intervals may be

REDUCED. (See DIESEL ENGINE OIL AND FILTER SERVICE INTERVALS in Fuels, Lubricants, and Ceoolant Section.)

d Replace crankshaft damper every 4500 hours or 60 months, whichever aceurs first.

CURGP{2,00001D2 -19-14MARDE-TH

25-3

I8

PN=81
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Malntenance
Refer 1o the angine operation manual for engine mainienance procedure and schedule.

Tewing wainlenance
ff the pump assembly is trailer mounted, then perform the foflowing tasks before transporting the
assembly.

a  Check the axle bearings for wear and proper lubricattan.
& Check the wheels for ioose lug nuts and tighten them as needed.
»  Check the tires for weay and tire pressure,
o Check the hitch assembly for damage and loose hardware, if hardware is damaged, then
replace and tighten all loose hardware,
o Check the safety chains for damage and verily that the hooks work properly. If the safety
chains are missing, then replace immediately.
o Check the jack stands for operation and condition, Grease the jack stands as needed.
s Checkthat all of the lights are operational and replace the bulbs as needed.
a) [Ifthe trailer is equipped with a braking system, then perform the following steps:
b) Check the breakaway system is operational.
¢} Measure the breakaway battery to ensure it is charged.
d) Check the brakes for wear and service as neaded.

Datly maintenance

TACE

o Check the diesel fuel for the presence of water. if water is detected, then drain and clean the
fuel tank. Otherwise, check the fuei level and replenish as necessary.

e (heck the radiator coolant level.

Pump weeintehance ‘
o Check the coolani level in the mechanical seal Reservoir. Replenish as necessary.
¥ For required mechanical seal coolant, refer to Technical PBata,
o Check the posltion of the.casing and the discharge check valve drain valves, Verify that the
valves are closed before operation.

Alr eerpipressor mainfenance
o Check for any unusual noise or vibration.
o Conduct a visual inspection and ensure that all guards are in place.
o Check all pressurized componentis for rust, eracks, or feaks.

Check for lubricant leaks.

o

o Check for the cotrect actuation of the pressure relief valve on the compressor. Verify that the

valve easily springs baclk into the original position when released.
o For air compressors utilizing an integral oil sump:
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a) Maintain the oil level hetween the high and low marks on the dipstick,
b} Check the oil for any contamination. if contaminated, then drain and refill the compressor with
appropriate oil.
?  For recommended air compressor oil referto Technical Data.

If any problems are discovered, then discontinue use of the equipment and consult your local Global
Pump representative.

Vaomsm pans maintenance
o Check the oil level,
v Check for the feed of oil through the sight glass,
e Drain the moisture trap.

GearhoX naintenance
If the unit contains a gearhox, thern perform the following on a daily hasis before starting the unit.
o Check the gearbox oil level. Replenish the ol as necessary.
¥»  For recommended gearbox oil, refar to Technical Data.

Invirommantal Box Maintsnance
If the unit is fitted with an Environmental Box, then perform the following task on a daily basis,
e Checkthe Environmental Box for the build-up of sediment and clean as necessary.
¥ Referto the attached Environmental Box drawing for part descriptions and
locations.

ap firor 100 hours
epeor mabtenance ‘
H the unit contains an air compressor with an integral oil supply, then perform the following tasks after
the first 100 hours of operatlon.

A

1. Ifthe unit has recently been in operatfon, then allow the compressor to cool.

2. Drain the oil suimp.
Fill the ol sump with a replacement lubricant. For required lubricants ahd quantities, refer to
Technical Data.

250 hour maintenance

331

»meiafonrnes : .

1, Verlfy that the pump is powered off and all power is removed from the driver, fthe driveris a
diesel engine, then verify that the ground cable is removed from the negative battery terminal.

2, Drain any product from the pump by opening the casing and discharge check valve drain vaives.

Drain fluids back into the source or into a spill container to be properly discarded.

GST GHT Operatmn and Mamtenance Manual Page 18




" Electronic Filing: Received, Clerk's Office 6/8/2017

1. Disconnect the purap from the suction and the discharge piping.

2. Inspect the pump and remove all dirt and debris, Visually inspect the casing from the suction
flange for any obsiructions and remove as neaded,

3. Disconnect the venturi assembly and inspect for wear and the conditions of the Q rings and the
venturi. Remove the housing and check the condition of the ball valve, and screen, Clean the
screen of any dirt or debris.

4, Remove the discharge check valve inspection caver. Check the condition of the ball valve, seat,
and O-ring seal, Replace the damaged parts as required.

Charge the bearing housing with grease. Refer to bearing Re-greasing procedure.,

6. Connect power to the drivey, If the driver is a diesel engine, then connect the ground cable to
the negative battery terminal,

7. Record the serviced items and operation hours in 2 service log.

" When all of the maintenance is completed, start the pump and perform a vacuum test as described In
Verify general operation section, Record the vacuum gauge readings in a service log as a reference.

Metor malntenasnce

1. Verify that the motor is powered off and all power sources are removed.

2, Check that the interior and exterior of the mator is free of dirt, oil, grease, water, and other
matter. Oily vapor, paper pulp, textile lint, and other debris accumulate then block the
motaor ventilation. If the motor is not properly ventilated, then overheating occurs and
causes eatly failure. ‘ ' ‘

3, Measure the motor winding insulatlon resistance of each p‘hase with a mega-ohm meter.
Record the readings on a service log, Compare the readings of each phase. If the readings -
are markedly differant, then contact youy local Global Pump representative.

4. Ensure that all are electrical connectors are in place and secured.

5. Record the serviced items and opetation hours In a service log.

Alr compressor mainicnance,
o Inspect the compressor oil lines, alr lines, and other connections.
e Examine the compressor air filter for excesslve dirt, Replace the filter as required.
e [f the compressor is exiernzl to the driver, then check the drive belt condition and tension.
Adjust the drive belt tension or replace as necessary.
» To replace the belt refer to the appropriate service manuai, available from your local
Global Pump representative.

T

11 ALl
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Wispum s mainkenanse
o Check tha tension and the condition of the drive belt. Adjust the tension or replace as
necessary,
o To replace the belt refer to the appropriate service manual, available from your locat Global
Pump representative.
B hour mainienance

Aly camuressor
If the unit contains an air compressor with an integral oil supply, then perform the following tasks,

e Change the lubricant.

Iiv harsh environments, changa the lubricant more frequently. For required lubricants and
guantities, rafer to Technical Data.

o Change the air filter.
= In harsh environments, change the air filter more frequently.
@  Tighten the pulley clamp screws.

i pump mainltenance

@ Check the condition of the air filter. Replace as necessary.

To replace the air filter refer to the appropriate service manual, available from your local Globa! Purmnp
representative,

o Changethe ofl cooler filter,

To replace the oil cooler filker, refer to the appropriate service manual, available from your iocal Global
Pump representative,

o Inspect the peeler valve assembly and associated parts for wear and damage. Replace as
- necessary.
e To replace components of the paeler valve assembly or associated parts, refer to the
appropriate service manual, available from vaur local Global Pump representative,
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19990 hour maintenance
Alr corppressor
e  Change the air filter,
o In harsh environiments, change the air filter more frequently.
e Inspect the alr compressor valves for any leakage or the build-up of carbon. Clean and
replace as necessary.
e Ifthe air compressor contalns an integrat oll supply, then clean the oil sump strainer
screen, If necessary, clean the oil sump.
¥ To remove and clean the oil sump strainer screen, refer to the air compressor

manual,

Yacuum ap maintenanss
v Change the vacuum ptmp oil.
¥ For recommended vacuum pump oll, refar to Technical Data,
«»  Change the exhaust smoke eliminator filter.
To replace the smoke eliminator filter refer to the appropriate service manual, available from your local

Global Pump representative.

Learhoy maivipnance
If the unit contains a gearbox, then perform the following tasks every 1000 hours.

1. Brain the oif from the gearbox,

2. Refiltwith the correct oil.

S54L94 hour imeaintenance

w  |Inspect the mechanical seal for excessive wear and damage, Replace as necessary,
¥ To replace the mechanicai seal, refer to the appropriate service manual, available
from your local Global Pump representative.
e Inspect the bearings for excassive wear and damage. Replace as necassary.
¥ To replace the bearings, refer fo the appropriate service manual, available from
your local Globat Pump representative,
e {heckthe clearances between the Impeller, and wear ring. If the correct clearances cannot
be achieved, then check the paris for wear and damage. Replace as necessary.
¥ Forthe required clearances, refer to wear ring clearance.
o Inspect the shaft and the related seals for wear and damage, Replace as necessary.
¥ To replace the shaft and the related seals, refer to the appropriate service manual,
available from your focal Global Pump representative.
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The Wet-Prime line of portable, gasoline-powered pumps
are availabie in dewatering, trash, pressure and plastic
models. Wet-Prime pumps are capable of maximum
heads to 187 ft (57 m) and maximum flows tc 425 gpm
(95 m¥/h). The pumps feature durable, lightweight steel
roll cage for added protection and easy maneuvering.
They include high performance engine with “"Qil Alert”
system and electronic ignitian to increase fuel efficiency.
Wet-Prime Pumps are ideal for applications including
construciion dewatering, landscaping and irrigation,
tarming, remote firefighting and marine construction,

Dewatering

The Wet-Prime Dewatering pumps are suitable for
pumping water with light abrasives and small solids,
semi-trash construction and industrial dewatering,
landscaping and irrigation, utilities, manholes and vault
draining.

Trash

The Wet-Frime Trash pumps are suitable for construction
and industrial, trash-laden water, stream/pond
dewatering, septic tanks and manholes, pumping water
with light abrasives and sclids.

Pressure

The Wet-Prime Pressure pumps are suitable
for marine construction, ramote firefighting,
landscaping, irrigation, tank cleaning and
jetting.

Plastic

The Wet-Prime Plastic pumps are suitable for
agricultural chemicals, general dewatering,
landscaping, irrigation, saltwater dewatering,
and swimming pools.

a xylem brand
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Suction/Discharge Dia. - in. {mm} 1(25} 2 {50} 3 (80} 4{100)
Salids Handling Dia. - in, {mm) 0.2{5) 0.75(19) 0.75(19) 0.75(19)
Max Head - ft (m) 106(32) 95(29) 85 (26) 92 (28}
Max Flow - gpm (m?/h) 301(6.9) 158 (36} 238 (54) 3B3(87)
Pawer - HP (kW) 1.1 (0.8} 4.0(3) 5.5(4.1) B.0(5.9)
Fuel Tank Cap. - gat {l) 0.15{0.55) 0.66 (2.5} C.95(3.6) 1.58(5)
Dimensions - in. Px14x13 18x14x15 20x15x17 26x20x26
Weight - Ibs. {kq) 12.1(5.5) 51(23) 64 {29) 123 {56}

Dewatering Pumps Features and Benefits:

GWP-25HX

a .

Carbon ceramic mechanical seal for increased

protection

Die-cast aluminum volute and impeiler

High efficiency, feur-stroke engine

Lightweight die-cast aluminum pump casing

GWP-50HX, GWP-80HX & GWP-100HX

TOTAL DYNAMIC HEAD

Semi-trash handling capability

Abrasion resistant solid silicon carbide mechanical sea!

for superior durability

High-grade ductile iron volute and impeller for reduced

wear and maintenance

Removable, lightweight die-cast aluminum pump casing

Rubber mounts for reduced vibration
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Trash Pumps Features and Benefits:

s Solids handling capability

e Abrasion resistant solid silicon carbide mechanical seal for

superior durability and protection

= High-grade ductile iron volute and wearplate for reduced

wear and maintenance

¢ Hi-chrome cast iron impeller for reduced wear and

maintenance

e Removable, lightweight die-cast aluminum cover and

volute for fast debris removal

e Rubber engine mounts for reduced vibration
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APPENDIX D

OUTFALL 008
CHAIN OF CUSTODIES
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APPENDIX E
NPDES PERMIT 1L0062189



Eld¢tranofdionerenet Sletvs PReOTBEON AGENCY

1021 NORTH GRAND AVENUE EAST, P.O. BOX 19276, SPRINGFIELD, ILLINOIS 62704-9276 * (217) 782-2829
BRUCE RAUNER, GOVERNOR LiISA BONNETT, DIRECTOR

May 27, 2015 618/993-7200

Peabody Coulterville Mining, LLC
7100 Eagle Crest Boulevard, Suite 200
Evansville, IN 47715-8152

Re:  Peabody Coulterville Mining, LLC
Gateway Mine
NPDES Permit No. IL0062189
Final Renewed Permit

Gentlemen;

Attached is the final renewed NPDES Permit for your discharge. The Permit as issued covers
discharge limitations, monitoring, and reporting requirements. The failure of you to meet any
portion of the Permit could result in civil and/or criminal penalties. The Illinois Environmental
Protection Agency is ready and willing to assist you in interpreting any of the conditions of the
Permit as they relate specifically to your discharge.

The Permit as issued was modified after Public Notice and Public Hearing based on comments
received. The final permit no longer authorizes the use of sewage treatment plant sludge from the
Village of Coulterville as a soil amendment.

The Permit as issued is effective as of the date indicated on the first page of the Permit. You have
the right to appeal any conditions of the Permit to the 1llinois Pollution Control Board within a 35
day period following the issuance date.

Should you have questions concerning the Permit, please contact the undersigned at 618/993-7200.
Respectfully,
ENVIRONMENTAL PROTECTION AGENCY

Joseph D. Stitely, P.E.

Acting Manager, Permit Section
Mine Pollution Control Program
Bureau of Water

JDS:IW:cs/6913¢/12-9-14
Enclosure: Final Permit

cc:  IDNR/Office of Mines and Minerals/Land Reclamation/with Enclosure
IDNR/Division of Water Resources/with Enclosure
Joseph Stitely, Marion Region/Mine Pollution Control Program/with Enclosure

BOW/DWPC/CAS

BOW/DWPC/Records
4302 N. Main 5., Rockford, IL 61103 (B15) $87-.7760 9511 Harrison 51, Des Ploines, IL 6001 4 (847) 294.4000
595 5. S1ate, Elgin IL 40123 (847) 608-3131 412 5W Washington 51, Suite D, Peorig, It 41602 (309) 671-3022
2125 §, First 5., Champaige, IL 61820 (217) 278-5800 2309 W. Main 5t., Suito 116, marlen, IL 62959 |618] 993-7200
2009 Mall Sz, Collinsville, IL 42234 (618] 344-5120 100 W. Randolph, Sulte 10-300, Chitage, IL 60601 [312) B14-6024

PLEAZE PRIMT Ora RECTCLED PAPER
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NPDES Permit No. ILO062189
tinais Environmental Protection Agency
Division of Water Pallution Control
1021 North Grand Avenue, East
P.O. Box 19276
Springfield, lllinois 62794-9276
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
Reissued and Modified NPDES Permit

Expiration Date: April 30, 2020 Issue Date: May 27, 2015
Effective Date: May 27, 2015

Name and Address of Permittee: Facility Name and Address:
Peabedy Coulterville Mining, L.L.C. Peabody Coulterville Mining, L.L.C.
7100 Eagle Crest Boulevard, Suite 200 Gateway Mine
Evansville, IN 47715-8152 13101 Zeigler 11 Road
2 miles south of Coulterville, lllinois
(Randolph County}
Discharge Number and Classification: Receiving waters
001, 002, 003, 007, 008, 008 Alkaline Mine Drainage Unnamed tributary to Marys River
010 Alkaline Mine Drainage Unnamed tributary to Lick Branch
006, 011,012 Alkaline Mine Drainage Unnamed tributary to Plum Creek

In compliance wilh the provisions of the lllinois Environmental Protection Act, Subtitle C and/or Subtitle D Rules and Regulations of the
linois Pollution Control Board, and the Clean Water Act, the above-named permitiee is hereby authorized to discharge at the above
location to the above-named receiving stream in accordance with the standard conditions and attachments herein,

Permiltee is not authorized to discharge after the above expiration date. In order to receive authorization to discharge beyond the
expiration date, the permittee shall submit the proper application as required by the lllinois Environmental Protection Agency (IEPA) not

later than 180 days prior to the expiration date.

Joseph D. Stitely, P.E., Acting Permit Manager
Mine Pollution Control Program
Bureau of Water

JDS:IW:cs/6989¢c/2-10-15
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Page 2
NPDES Coal Mine Permit

NPDES Permit No. ILO062189
Effiuent Limitations and Monitoring
From the effective date of this Permil until the expiration date, the effiuent of the foliowing discharge shall be monitored and limited at all
times as follows:

Qutfall”: 001 (Alkaline Ming Drainage)

Parameters
Total Mn
Discharge Suspended Solids tron (15180} {total)
Condition {mgn) (magn) pH* Alkalinity/ Sulfate Chionde {mgf) Hardness Flow Seltleable
- - SV} Acidity (mof) (mgn} - - {MGD) Salids
30 day daily 30 gay daily e oo o= e 30 day daily (miA)
average i I averaga maxmum
. Measure
i s 70 a5 7.0 6590 | Alk»acid 2030 500 2.0 40 Mg:,';"' When S
. Mea;ur;
" . . . 6.0-9.0 . 2030 500 . . Montor When 05
i Sampling
. Measure
n . . - - €.0-9.0 - 2030 500 - - M::II Lot When -
v Sampling
. Measure
Y] 35 70 35 70 6590 | Ak>Acid 2030 500 20 40 Monitor When 5
only Samplin

I Dry weather discharge (base flow or mine pumpage) from the outfall,

Il In accordance with 35 Ill. Adm. Code 405.110(a), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period less than or equal to the 10-year, 24-hour precipitation event (or snowmelt or equivalent volume) shall
comply with the indicated limitations instead of those in 35 lIl. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event for
this area is considered 1o be 4.76 inches.

il In accordance with 35 ll. Adm. Code 406.110(d), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply with
the indicated limitations instead of those in 35 Ill. Adm, Code 406.106(b).

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no allowed
mixing, monitoring requirements and permit limitations of Discharge Candition IV are identical to Discharge Condition | to which the
outfall discharge has reverted.

Sampling during all Discharge Conditions shall be performed wutilizing the grab sampling method.

™* There shall be a minimum of nine (9) samples collected during the quarter when the pond is discharging. Of these 9 samples, a
minimum of one sample each month shall be taken during either Discharge Condition | or IV should such discharge condition occur. A
"no flow" situation is not considered to be a sample of the discharge. In the event that Discharge Conditions Il and/or Il eccur, grab
sample of each discharge caused by the above precipitation events (Discharge Conditions Il and/or Il) shall be taken and analyzed for
the parameters identified in the table above during at least 3 separate events each quarter. For quarters in which there are less than 3
such precipitation evenls resulling in discharges, a grab sample of the discharge shall be required whenever such precipitation event{s)
occur(s). Should a sufficient number of discharge events occur during the quarler, the remaining three (3) quarterly samples may be
laken during any of the Discharge Conditions described above,

The water quality standards for sulfate and chleride must be met in discharges from the above referenced outfall as well as in the
receiving stream.

* The Permitiee is subject to the limitations, and monitoring and reporting requirements of Special Condition No. 13 for the discharges
from Qutfall 001 and unnamed tributary to Marys River receiving such discharges.

™ Nodischarge is allowed from any above referenced permitted outfall during "low flow" or “no flow” conditions in the receiving stream
unless such discharge meets the water quality standards of 35 Ill. Adm. Code 302.204 for pH.
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Page 3
NPDES Coal Mine Permit

NPDES Permit No. ILOD62189
Effluent Limitations and Monitoring
From the effective date of this Permit until the expiration date, the effluent of the following discharge shall be monitored and limited at all
times as follows:

Ouffall*: 002 (Alkaline Mine Drainage)

Far s
Total
' Mn Me 1y
Discharge Suspended Solids ron (total) pH* Alkalnty | Sutfate | Chtaride {tota Harcness se - Sat sab
Condition {mgi) (mgfl} 5U) Acidity {mg} {myh} (mg - Spe 1a (Mg:; s F:s
30 cay daily 30 day aaily 30 day ] C:n d‘:'.?n
IVB!HB TRLXI MR IVB"BED ATEXTIM IVGm [1z-11] m
N Meaasure
a5 70 35 70 6590 | Ak=acid | 1810 500 20 ”g:l'w’ M°n|"°' When
v i Sampling
i Measure
N 6.0.9.0 1810 500 Monitor When
¥ Sampling
R Measure
- 6.0-9.0 1810 500 Montor When
Y Sampling
- Measure
35 70 is 70 6090 | Ak»Aca | 1810 500 20 Monitor | M ™of | “when
¥ ¥ Sampling

I Dry weather discharge {base flow or mine pumpage) from the outfall.

Il In accordance with 35 lll. Adm. Code 406.110(a), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period less than or equal to the 10-year, 24-hour precipitabion event (or snowmelt or equivalent voiume) shall
comply with the indicated limitations instead of thosein 35 ll. Adm, Code 406.106(b) The 10-year 24-hour precipitation event for
this area is considered to be 4.76 inches.

In accordance with 335 IIl. Adm. Code 406.110(d), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply with
the indicated limitations instead of those in 35 lil. Adm. Code 406.106(b).

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. At such time that receiving stream
flow subsides to the degree that the mixing ratio specified in Special Condition No. 14 is not available, monitoring requirements and
permit limitations shall revert to Discharge Condition |

Sampling during al Discharge Conditions shall be performed ut lizing the grab sampling method.

*** There shall be a minimum of nine (9) samples collecled during the quarier when the pond is discharging. Of these 9 samples, a
minimum of one sample each month shall be taken during either Discharge Condition | or IV should such discharge condition occur. A
“no flow" situation is not considered to be a sample of the discharge. In the event that Discharge Conditions Il andfor Il occur, grab
sample of each discharge caused by the above precipitation events (Discharge Conditions Il and/or Ill) shall be taken and analyzed for
the parameters identified in the table above during at east 3 separate events each quarter. For quariers in which there are less than 3
such precipitation events resulting in discharges, a grab sample of the discharge shall be required whenever such precipitation eveni(s)
occur(s). Should a suffic ent number of discharge events occur during the quarter the remaining three (3) quarterly samples may be
taken during any of the Discharge Condit ons described above

Discharges from the above referenced outfal that are subject to the requirements of Discharge Conditions I1, 11l andfor IV must meet the
water quality standards for sulfate and chloride in the receiving stream.

* The Permittee is subject to the | mitations, and menitoring and reporting requirements of Special Condition Ne, 13 for the discharges
from Qutfail 002 and the unnamed tnbutary to Marys R ver receiving such discharges. Also, discharges from Qutfall 002 shall be subject
to the limitations, and monitoring and reporting requirements of Special Condition No. 18.

** Nodischarge is allowed from any above referenced permitied outfal during "low flow” or "no flow” conditions in the receiving stream
unless such discharge meets the water quality standards of 35 | Adm. Code 302 204 for pH.
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Page 4
NPDES Coal Mine Permit

NPDES Permit No. ILO062189
Effluent Limitations and Monitoring
From the effective date of this Permit until the expiration date, the effluent of the following discharge shall be monitored and limited at all
times as foliows:

Outfall*; 003 (Alkaline Mine Drainage)

Total
i Mn Mercury
Distharge Suspended Sofids tron (total) pH* | Alkalinity/ | Sulfate | Chioride {total) Hardness see Elow e
Conaition (mgft) (maf} (5U) Acidity | (mgn) | {mgn) {mgh) e Special (MED) ey
30 day Tady Toaay Qady 30doy Day cﬂgd':";'" {min
lb‘w. ITRXETUM Bvarsge il Avorage T M "
n . Measure
35 70 s 7.0 6580 | Ak>Acid | 500 500 20 40 Monitor | Monitor | “yhen .
DL only Sampling
: Measure
. : - . 6090 : 1500 | 1000 . . Manitor - When 0§
Y Sampling
. Measure
. . : : 5050 - 1500 | %000 . : Monior . When .
" Sampling
. . Measure
35 70 3s 7.0 6090 | Ak>Acid [ 1500 | 1000 20 40 Monitor | Monitor | “wihen -
onty only Sampling

| Dry weather discharge (base flow or mine pumpage) from the outfall at times of "low flow” or "no flow" conditions in the receiving
stream as defined in Special Condition No. 14.

Il In accordance with 35 lll. Adm. Code 406.110(a), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period Jess than or equal to the 10-year, 24-hour precipitation event (or snowmelt or equivalent volume) shall
comply with the indicated limitations instead of those in 35 Il. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event for
this area is considered to be 4.76 inches.

Il In accordance with 35 Il. Adm. Code 406.110(d), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period greater than the 10-year, 24-hour precipitation event {(or snowmelt of equivalent volume) shall comply with
the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b).

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. At such timethat receiving stream
flow subsides to the degree thal the mixing ratio specified in Special Condition No. 14 is not available, monitoring requirements and
permit limitations shall revert to Discharge Condition 1.

Sampling during all Discharge Conditions shall be performed utilizing the grab sampling method.

*** There shall be a minimum of nine (9) samples collected during the quarier when the pond is discharging. Of hese 9 samples, a
minimum of one sample each month shali be taken during either Discharge Condition [ or IV should such discharge condition occur, A
“no flow” situation is not considered to be a sample of the discharge. In the event that Discharge Conditions Il and/or I8l occur, grab
sample of each discharge caused by the above precipitation events (Discharge Conditions Il and/er 111) shall be taken and anatyzed for
the parameters identified in the table above during at least 3 separale events each quarter. For quarters in which there are less than 3
such precipitation events resulting in discharges, a grab sample of the discharge shall be required whenever such precipitation eveni(s)
oceur(s). Should a sufficient number of discharge events occur during the quarter, the remaining three (3) quarterly samples may be
taken during any of the Discharge Conditions described above.

Discharges from the above referenced outfall that are subject to the requirements of Discharge Conditions II, Il and/or IV must meet the
waler quality standards for sulfate and chloride in the receiving stream.

* The Permittee is subject to the limitations, and monitoring and reporting requirements of Special Condition No. 14 for the discharges
from Qutfall 003 and the unnamed tributary to Marys River receiving such discharges. Also, discharges from Outfall 002 and 003 shallbe
subject to the limitations, and monitoring and reporting requirements of Special Condition No. 18,

** Nodischarge is allowed from any above referenced permitted outfall during "low flow” or "no flow" conditions in the receiving stream
unless such discharge meels the water quality standards of 35 Ill. Adm. Code 302.204 for pH.
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Page 5
NPDES Coal Mine Permit

NPDES Permit No. IL0062189
Effluent Limitations and Monitoring
From the effective date of this Permit until the expiration date, the effluent of the following discharge shall be monitored and limited at all
times as follows:

Qutfall*; 006 (Alkaline Mine Drainage)

Paramaters
Total Mn
Discharge Suspended Salids fron {total) {total} Mercury
Condlt:gn (mgf) {mad} pH** Alkalinity! Sulfate Chloride (mgA) Hardness see Flow Setiteable
i - {S.U.} Acidity {mg/} {mghn) - i Special {MGD) Solids
30 gay daity 10 day daily b e o bl 30 day daity condtion {mlA)
averads Ll Tl Bvernge TR M avorage maKimum Ng‘ 17
. . Measure
I 35 D) s 70 6500 | Ak>Acid | 1366 500 20 a0 Mortor | Moniter When
¥ ¥ Sampling
. Measure
" . . . 5 6.0-90 . 1366 500 5 : Monttar : When 05
i Sampling
. Measure
t 5 5 s 5 6.0-90 5 1366 500 e 5 Momr : When 5
¥ Samgling
‘ . Measure
v s 70 s 70 8590 | Aw>Acid 1386 500 20 a0 Monitor | Monitor When 5
only only Sampling

| Dry weather discharge (base flow or mine pumpage) from the outfall.

Il In accordance with 35 lil. Adm. Code 406.110(a}, any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period less than or equal to the 10-year, 24-hour precipitation event (or snowmelt or equivalent volume) shall
comply with the indicated limitations instead of those in 35 lll. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event for
this area is considered to be 4.76 inches.

Il In accordance with 35 lil. Adm. Code 406.110(d), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply with
the indicated limitations instead of those in 35 Ill. Adm, Code 406.106(b).

IV Discharges continuing 24 hours after cessation of precipitation event thai resulted in discharge. For outfalls which have no allowed
mixing, monitoring requirements and permit limitations of Discharge Condition [V are identical to Discharge Condition [ to whichthe
outfall discharge has reverted.

Sampling during all Discharge Conditions shal! be performed ulilizing the grab sampling method.

*** There shall be a minimum of nine (9} samples collected during the quarter when the pond is discharging. Of these 9 samples, a
minimum of one sample each month shall be taken during either Discharge Condition | or IV should such discharge condition occur. A
"no flow" situation is not considered to be a sample of the discharge. In the event that Discharge Conditions Il and/or Il occur, grab
sample of each discharge caused by the above precipitation events (Discharge Conditions Il and/or IIl) shall be taken and analyzed for
the paramelers identified in the 1able above during at least 3 separate events each quarter. For quarters in which there are less than 3
such precipitation events resulting in discharges, a grab sample of the discharge shall be required whenever such precipitation event(s}
occur(s). Should a sufficient number of discharge events occur during the quarter, the remaining three (3) quarterly samples may be
taken during any of the Discharge Condilions described above.

The water gquality standards for sulfate and chloride must be met in discharges from the above referenced outfall as well as in the
receiving stream.

* The Permittee is subject to the limitations, and monitoring and reporting requirements of Special Condition No. 13 for the discharges
from Outfall 006 and unnamed tributary to Plum Creek receiving such discharges. Also, discharges from Qutfall 006 shall be subjectto
the limitations, and monitoring and reporting requirements of Special Condition No. 18.

** Nodischarge is allowed from any above referenced permitted outfall during “low flow” or "no flow” conditions in the receiving stream
untess such discharge meets the waler quality standards of 35 Ill. Adm, Code 302.204 for pH.
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Page 6
NPDES Coal Mine Permit

NPDES Permit No. ILO062189

Effluent Limitations and Monitoring

From the effective date of this Permit until the expiration date, the effiuent of the following discharge shall be monitored and limited at all
times as follows:

Outfall*: 007 (Alkaline Mine Drainage)

Parameters
Total Mn
Discharge Suspended Solids lron (Iolat) (lota Me ury
Con dil:gn {mgf) (mgA) pH** Alkalinily Sulfate Ch onde {mg Hardness 5 Fl w Seltiea
{S.U) Acidity (mgn) tmg Sp il MGD)
30 gay daily 30 day daily e e e - 30 day ity ondtion
average g avemge fredx s N 17
. Mea ure
] 35 70 20 60 6590 | Alk>Aci 2198 500 20 4 Mon tor Monitar When
ony only Sampling
Measure
1 - . - 60-90 2198 500 Mon tor When
¥ i:mgling
! Basure
" . . . 6090 2198 500 Monitor When
Y Sampling
. - M asure
v 35 70 30 60 6590 | Ax>ack 2198 500 2 4 Monitor | M I When
Y 4 Sampling

[ Dry weather discharge {base flow or mine pumpage) from the outfall.

It Inaccordance with 35 Iil. Adm. Code 406.110(a), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period less than or equal to the 10-year, 24-hour precipitation event (or snowmelt or equivalent volume) shall
comply with the indicated limitations instead of thosein 35 lll. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event for
this area is considered to be 4.76 inches.

Il In accordance with 35 lll. Adm. Cade 406.110(d), any discharge or increase in the volume of a discharge caused by precipilation
within any 24-hour period grealer than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply with
the indicated limitations instead of those in 35 Ill. Adm. Code 406.108(b).

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no allowed
mixing, monitoring requirements and permit limitations of Discharge Condition IV are identica! to Discharge Condition | to which the
outfal discharge has reverted

Sampling during all Discharge Condit ons shal be performed utilizing the grab sampling method.

™" There shal be a minimum of nine (8) samples col ected during the quarter when the pond is discharging. Of these 9 samples, a
minimum of one sample each month shall be taken during either Discharge Condition | or IV should such discharge condition occur, A
"no flow” situation is not considered ta be a sample of the discharge. In the event that Discharge Conditions Il and/or Il occur, grab
sample of each discharge caused by the above precipitation events (Discharge Conditions Il and/or Ill) shall be taken and analyzed for
the parameters identified in the table above during at least 3 separate events each quarter. For quarters in which there are less than 3
such precipitation events resulting in discharges agrab sample of the discharge shal be required whenever such precipitation event(s)
occur(s) Should a sufficient number of discharge events occur during the quarler, the remaining three (3) quarterly samples may be
taken during any of the Discharge Conditions described above.

The water quality standards for sulfate and chloride must be met n discharges from the above referenced outfall as well as in the
receiving stream.

* The Permittee is subject to the | mitations, and monitoring and reporting requ rements of Special Condition No. 13 for the discharges
from Outfall 007 and unnamed tnbutary to Marys River receiving such discharges Also, discharges from Qutfall 007 shall be subject to
the limitations, and monitoring and reporting requirements of Special Condit on No. 18.

** Nodischargeis allowed from any above referenced permitted outfall during * ow flow” or "no flow” conditions in the receiving stream
unless such discharge meets the water quality standards of 35 Il Adm. Code 302 204 for pH.
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NPDES Permit No. ILO062189
Effluent Limitations and Monitoring
From the effective date of this Permit until the expiration date, the effluent of the following discharge shall be monitored and limited at afl
times as follows:

Qutfall*: 008, 009 (Alkaline Mine Drainage)

Parameters
Total Mn
Discharge Suspended Solids tron (total) {tolal) Mercury
Condition {mgd) {magd) pH*"* Alkatinity! Sulfate Chicride {magil) Hardness see Flow Setleable
- o {5U) Acidity {mgf} {mgA) . - Special [MGD)
30 doy daily 30 day daily o b b o 30 day daily condlion
verage Toxmum avormge maximum average masmum No. 17
. ‘ Maasure
' 35 70 30 6.0 6590 | AksAcd | 2004 500 20 40 poangr | Mormtor When
¥ ¥ Sampling
N Measure
1 . - - . 5090 : 2008 500 naior When 05
¥ Sampling
~ Measure
" - - - : 60-9.0 - 2004 500 . . Montor i When
4 Sampling
3 Measure
v 35 70 30 650 6590 | Alk>Acid 2004 500 20 4n Morkir | Mamtor When
Y oy Sampling

| Dry weather discharge (base flow or mine pumpage) from the outfall.

Il In accordance with 35 It Adm, Code 406.110(a), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period less than or equal to the 10-year, 24-hour precipitation event {or snowmelt or equivalent volume) shatl
comply with the indicated limitalions instead of those in 35 {ll. Adm. Code 406.106({b). The 10-year, 24-hour precipitation event for
this area is considered o be 4.76 inches,

I In accordance with 35 lIl. Adm. Code 406.110(d), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period greater than the 10-year, 24-hour precipitation event {or snowmell of equivalent volume) shall comply with
the indicated limitations instead of those in 35 lll. Adm. Code 406.106(b).

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no allowed
mixing, monitoring requirements and permit limitations of Discharge Condition |V are identical to Discharge Condition | to which the
outfall discharge has reverted.

Sampling during all Discharge Conditions shall be performed ulilizing the grab sampling method.

*** There shall be a minimum of nine (9) samples collected during the quarter when the pond is discharging. Of these 9 samples, a
minimum of one sample each month shall be taken during either Discharge Condition | or IV should such discharge condition ocgur, A
“no flow" situalion is not considered to be a sample of the discharge. In the event that Discharge Conditions Il and/or lll accur, grab
sample of each discharge caused by the above precipitation events (Discharge Conditions il and/for Ilf) shall be taken and analyzed for
the parameters identified in the table above during at least 3 separate events each quarter. For quarters in which there are less than 3
such precipitation events resulting in discharges, a grab sample of the discharge shall be required whenever such precipitation event(s)
occur(s). Should a sufficient number of discharge events occur during the quarter, the remaining three (3} quarterly samples may be
taken during any of the Discharge Conditions described above,

The water quality standards for sulfate and chloride must be met in discharges from the above referenced outfall as well as in the
receiving stream.

* The Permittee is subject to the limitations, and monitoring and reporting requirements of Special Condition No. 13 for the discharges
from Outfalls 008 and 009 and unnamed tributary to Marys River receiving such discharges. Also, discharges from Outfall 009 shall be
subject lo the limitations, and monitering and reporting requirements of Special Condition No. 18.

** Nodischarge is allowed from any above referenced permitted outfall during "low flow" or "no flow" conditions in the receiving stream
unless such discharge meets the water quality standards of 35 ill. Adm, Code 302.204 for pH.



Electronic Filing: Received, Clerk's Office 6/8/2017

Page 8
NPDES Coal Mine Permit

NPDES Permit No. ILD062189
Effluent Limitations and Monitoring
From the effective date of this Permit until the expiration date, the effluent of the following discharge shall be monitored and limited at all
times as follows:

CQutfall*: 010 {Alkaline Mine Drainage)

Parameters
Tolal Mn
Discharge Suspended Solids Iron {tatal) {1018k} Mercury
" {mg) (mgh) pH™ Alkalinity/ Sulfate Chlcride (mgh) Hardness see Flow Setlleable
Condition
- o {SuU) Acidity {mgl) (mg) bl e Special (MGD}) Solids
30 day daily 30 doy daily - e bl e 20 day daily condtion {min)
avernge raximum averoge maximum average maxmJum MNg. 17

Monitor Monitor Measute

] 35 70 30 60 6.5.9.0 Alk >Acid 130 S00 20 40 When

only only Samplin
. Measure

I . . . . 6090 . 1301 500 : . Montor . When
y Sampting
R Measure

" : . . 6090 . 1301 500 . . Monitor : Whan
only Sampling
. . Measure

Y, 35 70 30 60 6590 | Alk>Acid 1301 500 20 40 Menitor L When
only only Sampling

1 Dry weather discharge (base flow or mine pumpage) from the outfall.

Il Inaccordance with 35 lll. Adm. Code 406.110(a), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period less than or equal to the 10-year, 24-hour precipitation event (or snowmelt or equivalent volume) shall
comply with the indicated limitations instead of thosein 35 IlIl. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event for
this area is considered to be 4.76 inches,

Il In accordance with 35 lll. Adm. Code 406.110(d), any discharge or increase in the valume of a discharge caused by precipitation
within any 24-hour period greater than the 10-year, 24-hour precipitation event {or snowmelt of equivalent volurne) shall comply with
the indicated limitations instead of those in 35 lll. Adm. Code 406.106(b).

IV Discharges continuing 24 hours after cessation of precipitation event thal resulted in discharge. For outfalls which have no allowed
mixing, monitoring requirements and permil limitations of Discharge Condition IV are identical to Discharge Condition | to whichthe
outfall discharge has reveried,

Sampling during all Discharge Conditions shall be performed utilizing the grab sampling method.

*** There shall be a minimum of nine (9) samples collected during the quarter when the pond is discharging. Of these 9 samples, a
minimum of one sample each month shall be taken during either Discharge Condition | or IV should such discharge condition occur, A
“no fiow” situation is not considered to be a sample of the discharge. In the event that Discharge Conditions Il and/or lll occur, grab
sample of each discharge caused by the above precipitation events {Discharge Conditions Il and/or lll} shall be taken and analyzed for
the parameters identified in the tab’e above during at least 3 separate events each quarter. For quarters in which there are less than 3
such precipitation evenls resulting in discharges, a grab sample of the discharge shall be required whenever such precipitation event(s)
occur(s). Should a sufficient number of discharge evenis occur during the quarter, the remaining three (3) quarterly samples may be
taken during any of the Discharge Conditions described above.

The water quality standards for sulfate and chloride must be met in discharges from the above referenced outfall as well as in the
receiving stream.

* The Permittee is subjecl to the limitations, and monitering and reporting requirements of Special Condition No. 13 for the discharges
from Outfall 010 and unnamed tributary to Marys River receiving such discharges. Also, discharges from Qutfalt 010 shall be subject to
the limitations, and monitoring and reporting requirements of Special Condition No. 18.

** Nodischarge is allowed from any above referenced permitted outfall during "low fiow” or "no flow” conditions in the receiving stream
unless such discharge meets the water quality standards of 35 Ill. Adm. Code 302.204 for pH.
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NPDES Permit No. 1L0062189
Effluent Limitations and Monitaring
From the effective date of this Permit unlil the expiration date, the effiuent of the following discharge shall be monitored and limited at ali
times as follows:

Outfall*: 011,012 (Alkaline Mine Drainage)

Parameters
Total Mn
Discharge Suspended Solids Iron {total} {totat} Mercury
Condition (mgh) {mgA) pH™ Alkalinity! Sultate Chiaride {mg} Hardness see Flow Seitleable
- o syvl Acidity (mof} {mg) - b Special IMGDy Solids
30 day daily 30 day daily o o b b 30 day daily condtion (miAy
avarage et aveinge ki LT averaga RUmUm No 17
. . Measure
I 35 70 a0 0 6590 | Aksacd | 1368 500 20 40 R e s When
only anly Sampling
; Measure
I . ; : - 5000 2 1366 500 " : Montar - When 05
¥ Sampling
; Measure
m = . . : 60-9.0 . 1366 500 . : Monitar ’ When -
¥ Sampling
. . Meaasurg
v 35 70 30 8.0 6590 | AkaAcd 1366 500 20 ap LA | UL When
only only Sampling

| Dry weather discharge (base flow or mine pumpage) from the outfall.

Il In accordance with 35 lll. Adm. Code 406.110(a), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period less than or equal to the 10-year, 24-hour precipitation event (or snowmelt or equivalent volume) shall
comply with the indicated limitations instead of those in 35 lll. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event for
this area is considered to be 4.76 inches.

N In accordance with 35 lll. Adm. Code 406.110(d), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period grealer than the 10-year, 24-hour precipitation event {(or snowmelt of equivalent volume) shall comply with
the indicated limitations instead of those in 35 . Adm. Code 406, 106(b).

IV  Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no allowed
mixing, monitoring requirements and permit limitations of Discharge Condition IV are identical to Discharge Condition | to which the
outfall discharge has reveried.

Sampling during all Discharge Conditions shall be performed utilizing the grab sampling method.,

*** There shall be a minimum of nine (9) samples collected during the quarter when the pond is discharging. Of these 9 samples, a
minimum of one sample each month shall be taken during either Discharge Condition | or IV should such discharge condition occur. A
"no flow" situation is not considered to be a sample of the discharge. In the event that Discharge Conditicns Il andfor Il occur, grab
sample of each discharge caused by the above precipitation events {Discharge Conditions Il and/or lll) shall be taken and analyzed for
the parameters identified in the table above during at least 3 separate events each quarler. For quarters in which there are less than 3
such precipitation events resulling in discharges, a grab sample of the discharge shall be required whenever such precipilation event(s)
occur(s). Shouid a sufficient number of discharge events occur during the quarter, the remaining three (3) quarterly samples may be
taken during any of the Discharge Conditions described above.

The water quality standards for sulfate and chloride must be met in discharges from the above referenced outfall as well as in the
receiving stream.

* The Permitiee is subject to the limitations, and monitoring and reporting requirements of Special Condition No. 13 for the discharges
from Qutfalls 011 and 012 and unnamed tributary to Plum Creek receiving such discharges. Also, discharges from Outfalls 011 and 012
shall be subject to the limitations, and monitoring and reporting requirements of Special Condition No. 18.

** Nodischarge is allowed from any above referenced permitted outfall during “low flow” or "no flow” conditions in the receiving stream
unless such discharge meets the water quality standards of 35 Ill. Adm. Code 302.204 for pH.
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NPDES Permit No. ILOD62189
Effluent Limitations and Monitoring
Upon completion of Special Condition 10 and approval from the Agency. the effluent of the Tollowing discharge shall be monitored and
limited at all times as follows:

Outfall*: 001 (Reclamation Area Drainage)

Parameters
Discharge pH** Sulfate Chloride Flow Sesn;ﬁ:gle
Condition (S.U.) (magh) (mgl} Mardness (MGD} (mif)
. Measure
| 6.5-9.0 2030 500 Mortor When 0.5
4 Sampling
. Measure
0 6.0-0.0 2030 500 Montor When 05
¥ Sampling
. Measure
T 6.0-9.0 2030 500 Mg:,'m’ When -
4 Sampling
Monilor Ll
v 6.5-9.0 2030 500 gnl When 0.5
¥ Sampling

| Dry weather discharge (base flow, if present) from the cutfall.

Il In accordance with 35 Ill. Adm. Code 406.109(b), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period less than or equal to the 10-year, 24-hour precipitation event {or snowmelt or equivalent volume) shall
comply with the indicated limitations. The 10-year, 24-hour precipitation event for this area is considered to be 4.76 inches.

I In accordance with 35 IIl. Adm. Code 406.109(c), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period grealer than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall compty with
the indicated limitations instead of those in 35 lll. Adm. Code 406.109(b).

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For reclamation area discharges,
monitoring requirements and permit limitations of Discharge Condition IV are identical to Discharge Condition | to which the outfall
discharge has reverted.

Sampling during all Discharge Conditions shall be performed utilizing the grab sampling method. A “no flow" situation is not considered
to be a sample of the discharge.

""" One sample per month {1/month) shall be collected if andfor when a discharge occurs under either Discharge Condition 1, I or IV and
analyzed for the parameters identified in the table above. In addition, at leasl three (3) grab samples shall be taken each quarter from
separate precipitation events under Discharge Condition |1l and analyzed for parameters indicated in the above table. For quarters in
which there are less than 3 such precipitation events, a grab sample of the discharge shall be required whenever such precipitation
event(s) ocour(s).

The waler quality standards for sulfate and chloride must be met in discharges from the above referenced outfall as well as in the
receiving stream.

* The Permittee is subject to the limitations, and monitoring and reporting requirements of Special Condition No, 13 for the discharges
from Qutfall 001 and unnamed tributary to Marys River receiving such discharges.

** Nodischarge is allowed from any abave referenced permitted outfall during "low flow” or "no flow” conditions in the receiving stream
unless such discharge meets the waler quality standards of 35 Ill. Adm. Code 302.204 for pH.
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NPDES Permit No. IL0062189
Effluent Limitations and Monitoring
Upon completion of Special Condition 10 and approval from the Agency, the effluent of the following discharge shall be monitored and
limited at all times as follows:

Qutfall*: 002 (Reclamation Area Drainage)

Hardness

T

n 500

v 1810 0.5

| Dry weather discharge (base flow, f present) from the outfall

Il In accordance with 35 lll. Adm Code 406.109(b), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period ess than or equal to the 10-year 24-hour precipitation event (or snowmelt or equivalent volume) shall
comply with the indicated hmitat ons. The 10-year, 24-hour precipitation event for this area is considered to be 4.76 inches.

Il In accordance with 35 | |. Adm. Code 406 109(c), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply with
the indicated limitations instead of those in 3511 Adm Code 406 109(b)

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For reclamation area discharges,
monitoring requirements and permit limitations of Discharge Condition IV are identical to Discharge Condition | to which the outfall
discharge has reverted

Sampling during all Discharge Cond tions shall be performed uti 1IZing the grab sampling method. A “no flow” situation is not considered
to be a sample of the discharge

"™* One sample per month (1/month) shall be collected if and/or when a discharge occurs under either Discharge Condition |, | or Vv and
analyzed for the parameters identified in the table above In addition, at least three (3) grab samples shall be taken each quarter from
separate precipilation events under Discharge Condition Ill and analyzed for parameters indicated in the above fable. For quarters in
which there are less than 3 such precipitation events, a grab samp e of the discharge shall be required whenever such precipitation
event(s) occur(s)

The water qualty standards for sulfate and ch oride must be met in discharges from the above referenced outfall as well as in the
receiving stream.

* The Permittee is subject to the limitations, and monitoring and reporting requirements of Special Condition No. 13 for the discharges
from QOutfall 002 and unnamed tnbutary to Marys River receiving such discharges.

** Nod scharge is al owed from any above referenced permitted outfall during "low flow" or "no flow” conditions in the receiving stream
unless such discharge meets the water quality standards of 35 IIl. Adm Code 302 204 for pH.



Electronic Filing: Received, Clerk's Office 6/8/2017

Page 12
NPDES Coal Mine Permit

NPDES Permit No. ILO062189
Effluent Limitations and Monitoring
Upon completion of Special Condition 10 and approval from the Agency, the effluent of the following discharge shall be monitered and
limited at all times as follows:

Qutfall*: 003 (Reclamation Area Drainage)

Parameters
Discharge pH** Sulfate Chioride Flow S?S“;ﬁ:?e
Condition (S.U) (mgh) {mgd) Hardness (MGD) i
. Measure
I 6.5-9.0 500 500 Mg:;'“ When 0.5
4 Sampling
X Measure
I 6.0-9.0 500 500 Mg;‘l""' When 0.5
y Sampling
) Measure
i 6.0-0.0 500 500 Mg:l'w’ When -
4 Sampling
. Measure
1Y 6.5-9.0 500 500 Mgl';'l“m When 0.5
4 Sampling

| Dry weather discharge (base flow, if present) from the outfall.

Il In accordance with 35 lll. Adm. Code 406.109(b), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period less than or equal to the 10-year, 24-hour precipitation event {or snowmelt or equivalent volume} shall
comply with the indicated limitations. The 10-year, 24-hour precipitation event for this area is considered to be 4.76 inches.

lll  In accordance with 35 lll. Adm. Code 406.109(c), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period greater than the 10-year, 24-hour precipitation event {or snowmelt of equivalent volume) shall comply with
the indicated limitations instead of those in 35 Ill. Adm. Code 406.109(b).

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For reclamation area discharges,
monitoring requirements and permit limitations of Discharge Condition |V are identical to Discharge Conditicon | to which the outfall
discharge has reverted.

Sampling during all Discharge Conditions shall be performed utilizing the grab sampling method. A "no flow” situation is not considered
to be a sample of the discharge.

"= One sample per month {1/month} shall be collected if and/or when a discharge cccurs under either Discharge Condition 1, Il or IV and
analyzed for the parameters identified in the table above. In addition, at least three (3) grab samples shall be taken each quarter from
separate precipitation events under Discharge Condition Il and analyzed for parameters indicated in the above table. For quarters in
which there are less than 3 such precipitation events, a grab sample of the discharge shall be required whenever such precipitation
event(s) occur(s).

The water quality standards for sulfate and chloride must be met in discharges from the above referenced outfall as well as in the
receiving stream.

* The Permittee is subject to the limitations, and monitoring and reporting requirements of Special Condition No. 15 for the discharges
from Outfall 003 and unnamed tributary to Marys River receiving such discharges.

" Nodischarge is allowed from any above referenced permitted outfall during “iow flow" or “no flow" conditions in the receiving stream
unless such discharge meets the water quality standards of 35 Ill. Adm. Code 302,204 for pH.
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NPDES Permit No  LO062189
Effluent Limitations and Monitoring
Upon completion of Special Condition 10 and approval from the Agency, the effluent of the following discharge shall be monitored and
limited at all times as follows.

Outfall® 008, 011 012 (Reclamation Area Drainage)

| 1366 500 a5
[}
Measure
[H] 1366 When
Sam lin
Measure
[\ 65-9.0 1366 When
Sam lin

) Dry weather discharge (base flow, if present) from the outfall,

I In accordance with 35 Il Adm Code 406 109(b}, any discharge or increase n the volume of a discharge caused by precipitation
within any 24-hour period less than or equal 1o the 10-year, 24-hour prec pitalion event {or snowmelt or equivalent volume) shall
comply with the indicated limitations. The 10-year, 24-hour precipitation event for this area is considered to be 4.76 inches.

Il In accordance with 35 IIl. Adm. Code 406.109(c), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply with
the indicated limitations instead of those in 35 JIl. Adm. Code 406.109(b),

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For reclamation area discharges,
monitoring requirements and permit limitations of Discharge Condition IV are identical to Discharge Condition | to which the outfall
discharge has reverted.

Sampling during all Discharge Conditions shall be performed utilizing the grab sampling methed. A "no flow” situation is not considered
to be a sample of the discharge.

*** Onesample per month (1/month) shall be collected if andfor when a discharge occurs under either Discharge Condition |, I or IV and
anatyzed for the parameters identified in the table above. In addition, at least three (3) grab samples shall be taken each quarter from
separale precipitation events under Discharge Condition 1) and analyzed for parameters indicated in the above table. For quarters in
which there are less than 3 such precipitation events, a grab sample of the discharge shall be required whenever such precipitation
event(s) occur(s).

The water quality standards for sulfate and chloride must be met in discharges from the above referenced outfall as well as in the
receiving stream.

* The Permittee is subject to the limitations, and monitoring and reporting requirements of Special Condition Na. 13 for the discharges
from Outfall 006, 011 and 012 and unnamed tributary to Plum Creek receiving such discharges.

** Nodischarge is allowed from any above referenced permitied outfall during "low flow™ or "no flow” conditions in the receiving stream
unless such discharge meets the water quality standards of 35 Ill. Adm, Code 302.204 for pH.
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NPDES Permit No. [L0062189
Effluent Limitations and Moniloring
Upon completion of Special Condition 10 and approval from the Agency, the effluent of the following discharge shall be monitored and
limited at all times as follows:

Qutfall*: 007 (Reclamation Area Drainage)

Parameters
Discharge pH"™ Sulfate Chloride Flow Sestﬂ?gble
Condition (S.U.) {(mg/) (mgfl) Hardness (MGD) (r?u'n?
. Measure
I 6.5-0.0 2108 500 Mg:;“" When 0.5
Y Sampling
. Measure
I 6.0-9.0 2198 500 Monitor When 05
Y Sampling
Monitor Measure
1] 65.0-9.0 2198 500 onl When -
¥ Sampling
Monitor Measure
v 6.5-9.0 2198 500 When 0.5
only s .
ampling

| Dry weather discharge (base flow, if present) from the outfall.

W Inaccordance with 35 lll. Adm. Code 406.109(b), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour pericd less than or equal to the 10-year, 24-hour precipitation event (or snowmell or equivalent volume) shall
comply with the indicated limitations. The 10-year, 24-hour precipitation event for this area is considered lo be 4.76 inches.

I In accordance with 35 Ill. Adm. Code 406.109(c). any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply with
the indicated limitations instead of those in 35 ll. Adm, Code 406.109(b).

IV [hscharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For reclamation area discharges,
manitoring requirements and permit limitations of Discharge Condition |V are identical to Discharge Condition | to which the outfall
discharge has reverted.

Sampling during all Discharge Conditions shall be performed utilizing the grab sampling method. A "no flow" situation is not considered
to be a sample of the discharge.

“** One sample per month {1/month) shall be collected if and/or when a discharge occurs under either Discharge Condition |, Il or IV and
analyzed for the parameters identified in the table above. In addition, at least three (3) grab samples shall be taken each quarter from
separale precipitation events under Discharge Condition Il and analyzed for parameters indicated in the above table. For quaniers in
which there are less than 3 such precipitation events, 2 grab sample of the discharge shall be required whenever such precipitation
event({s) occur(s}.

The water quality standards for sulfate and chloride must be met in discharges from the above referenced outfall as well as in the
receiving stream.

* The Permittee is subject to the limitations, and monitoring and reporting requirements of Special Condition No, 13 for the discharges
from Outfall 007 and unnamed tributary to Marys River receiving such discharges.

** Nodischarge is allowed from any above referenced permitted outfall during “low flow™ or "no flow" condilions in the receiving stream
unless such discharge meets the water quality standards of 35 lll. Adm. Code 302.204 for pH.
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NPDES Permit No L0062189
Effluent Limitations and Monitoring
Upon completion of Special Condition 10 and appraval from the Agency, the effluent of the following discharge shall be montored and
limited at all times as follows:

Outfall*: 008, 009 (Reclamation Area Dra nage}

v 500 05

[ Dry weather discharge (base flow f present) from the outfall

I Inaccordance with 35 ll. Adm Code 406.109(b). any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period less than or equal to the 10-year, 24-hour precipitation event {or snowmelt or equivalent volume) shall
comply with the indicated limitations The 10-year, 24-hour precipitation event for this area is considered to be 4.76 inches.

Il In accardance with 35 Il Adm Code 406 109(c), any discharge or increase in the volume of a discharge caused by precipitat'on
within any 24-hour peried greater than the 10-year, 24-hour precipitation event {or snowmelt of equivalent volume} shall comply with
the indicated limitations instead of those in 35 Il Adm Code 406 109(b)

IV Discharges continuing 24 hours after cessation of prec pitation event that resulted in discharge. For reclamation area discharges,
monitoring requirements and permit limitations of D scharge Condition [V are identica! to Discharge Condition | to which the outfall
discharge has reverted.

Sampling during all Discharge Conditions shall be performed ulilizing the grab sampling method. A *no flow” situation is not considered
lo be a sample of the discharge

™" One sample per month (1 month) shall be col ected if andfor when a discharge occurs under either Discharge Condition |, I or IV and
analyzed for the paramelers identified nthetlab e above. In addition at eastthree (3) grab samples shall be taken each quarter from
separate precipitation events under Discharge Condition IIl and analyzed for paramelers indicated in the above table. For quarters in
which there are less than 3 such prec pitation events, a grab sample of the discharge shall be required whenever such precipitation
eveni(s) occur(s).

The water quality standards for sulfate and chloride must be met in discharges from the above referenced outfall as well as in the
receiving stream

* The Permitiee is subject to the limitations, and moniloring and reporting requirements of Special Condition No. 13 for the discharges
from Qutfall D0B, 009 and unnamed tributary to Marys River receiving such discharges

** Nodischarge is allowed from any above referenced permitted outfall during “iow flow” or “no flow* conditions in the receiving stream
unless such discharge meets the water quality standards of 35 lll. Adm Code 302 204 for pH.
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NPDES Permit No. 1L0O062189
Effluent Limitations and Monitor ng
Upon completion of Special Condition 10 and approval from the Agency, the effluent of the following discharge shall be monitored and
hmited at all times as follows:

Qutfall** 010 {Reclamation Area Drainage}

6.59.0 500 05
1301 500
1301 500

500 Mg:,‘;“ 5

| Dry weather discharge {base flow, if present) from the outfall

Il In accordance with 35 lll. Adm Code 406.109(b), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour penod less than or equal to the 10-year, 24-hour precipitation event (or snowmelt or equivalent volume) shall
comply with the indicated limitations, The 10-year 24-hour precipitation event for this area is considered to be 4 76 inches.

Il In accordance with 35 11 Adm. Code 406.109(c}, any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour penod greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply with
the indicated hmitations instead of those in 35 Il Adm Code 406 109(b)

IV Discharges continuing 24 hours after cessat on of precip tation event that resulted n discharge. Forreclamation area discharges,
monitoring requirements and permit limitations of Discharge Condition IV are identical to Discharge Condition | to which the outfall
discharge has reverted

Sampling dur ng all D scharge Conditions shall be performed uti izing the grab sampling method. A "no flow" situation is not considered
to be a sample of the discharge

*** Onesample per month (1/month)sha be collected if and/or when a discharge occurs under either Discharge Condition | llor IV and
analyzed for the parameters identified in the tab e above In addition at eastthree (3) grab samples shall be taken each quarter from
separate precipitation events under Discharge Condition Il and analyzed for parameters indicated in the above table. For quarters in
which there are less than 3 such prec pitation events, a grab sample of the discharge shall be required whenever such precipitation
event(s) cccur(s)

The water quality standards for sulfate and ch oride must be met in discharges from the above referenced outfall as well as in the
receiving stream

* The Permillee is subject to the lim tations, and monitoring and reporting requ rements of Special Condition No. 13 for the discharges
from Qutfall 010 and unnamed tnbutary to Lick Branch rece ving such discharges.

** Nodischarge is allowed from any above referenced permitted outfall during “low fiow” or "no flow" conditions in the receiving stream
unless such discharge meets the water quality standards of 35 Iil. Adm Code 302.204 for pH.
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Effluent Limitations and Monitoring
Upon completion of Special Condition No 11 and approval from the Agency the effluent of the following discharge shall be menitored
and limited at all times as follows:

Qutfals: 001, 002 003, 006 007, 008, 009, 010 011 012 (Stormwater Discharge)

60-90

Stormwater discharge monitoring is subject to the following reporting requirements’
Analysis of samples must be submitled with second quarter Discharge Monitonng Reports.

f discharges can be shown to be similar, a plan may be subm tted by November 1 of each year preceding sampling o propose
grouping of similar discharges and/or updated previously submitted groupings  If updaling of a previously submitted plan is not
necessary a wrillen notification to the Agency indicating such s required. Upon approval from the Agency, one representative
sample for each group may be submitted

Annual stormwater monitering is required for all discharges until F nal SMCRA Bond is released and approval to cease such
monitoring 1s obtained from the Agency

* No discharge is al owed from any above referenced perm tted outfalls during “low flow" or “no flow™ conditions in the receiving siream
unless such discharge meets the water quality standards of 351l Adm Code 302.204 for pH.

** One (1) sample per year shall be collected and analyzed for the indicaled parameter; however, such sampling and analysis is required
only if and/or when a discharge occurs from the individual Qutfall(s) identified above.
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C.A. Date: December 3, 2014
Autharization is hereby granted to the sbove designee to construct and operate the mine and mine refuse area described as follows:

The surface facilities of an underground mine containing 922.07 acres, located in Sections 15, 16, 21, 22, 26 and 27, T4S, R5W, and
Section 12 & 13, T5S, RSW, Randolph County. The total area cited herein includes modifications discussed below.

Facilities located al this site include a preparation plant with a closed circuil fine coal (slurry) system, rail loop, fine and coarse refuse
disposal areas, fresh waler lake, access roads, buildings, drainage control and piping systems and overland belt conveyer system.

As described in IEPA Log Nos. 5174-03 and 3223-05 the surface facililies have been modified to incorporate an additional coal
stockpile and coal load-out facility and remove the thickener pond, respectively. All runoff from these modified surface facilities is
tributary to existing sedimentation basins.

In accordance with IEPA Log No. 2358-06 a pole building with concrete pad and topsoil stockpiles will be constructed. These
additions to the surface facilities located wilhin the watershed of freshwater lake and Cutfall 009,

The following additional areas are being incorporated into the NPDES Permit under this Construction Authorization.

As proposed and described in IEPA Log No. 3283-05, 2.0 acres are incorporaled into this permit to accommodalte construction of an
access road. Altemate sediment control measures will be used for this area instead of a sedimentation basin. All runoff from this
area shall be monitored in accordance with stormwater monitoring requirements of Special Condition No. 12 of this NPDES Permit.
This additional area is included in the total permit acreage cited above.

An additional 5.18 acres as described in IEPA Log No. 2355-06 are incorporated into this permit for construction of a helicopter pad.
Altemate sediment control measures will be used for this area instead of a sedimentation basin. All runoff from this area shall be
monitored in accordance with stormwater monitoring requirements of Special Condition No 12 of this NPDES Permit. This additional
area is included in the total permit acreage cited above.

As proposed and describedin IEPA Log No, 2356-086, 15.5 acres areincorporated into this permit for development and expansion of
the fine coal (slurry) refuse disposal area. The fine coal refuse disposal expansion will consist of the development of Slumy Cell No. 4
as described and depicted in IEPA Log No 2469-05. Runoff from the additional area and the expanded slurry disposal operation will
initially be tributary tc basin and Outfall 006. Drainage from this area will later be revised to become tributary to the surface drainage
control system developed with the construction of Shurry Cell No. 5 discussed below. Refer to Condition No. 15 for groundwater
monitoring requirements. This addilional area is included in the total permit acreage cited above.

As proposed in IEPA Log No. 9362-09 and previously approved under Subtitle D Permit No. 2010-MO-9362, 3.5 acres is
incorporated into this permit for development of an airshaft for the underground mining operations. Surface runoff from this area will
be controlled with the use of mulch, silt fencing and/or straw bale containment check dams and by timely revegetation of all areas
distributed for construction activities (with exception of rocked areas) and shall be monitored in accordance wilth stormwater
monitoring requirements of Special Condition No. 12 of this NPDES Permil. This addilional area is included in the total permit
acreage cited above. This area was subsequently modified as discussed below lo incorporate a sedimentation basin and Outfall 010
for treatment of underground pumpage.

As proposedin IEPA Log No. 9561-09, 20.00 acres are incorporaled into this permit for a sofl borrow area to obtain cover material for
future reclamation of refuse disposal Cells 1, 2, 3 and 4. Runoff from this additiona! area will be tributary to Pond and Gutfall 009.
This additional area is included in the total permit acreage cited above.

An additional 36.00 acres as depicted in IEPA Log No. 6172-12 and located immediately west of the 20.00 acre area depicted in
IEPA Log No. 9561-09 as described above are being incorporated into this NPDES Permit as a potential future soil borrow area.
This 36.00 acres area was subseguently over-permitted by OMM Permit No. 426 as described below.

As proposed in IEPA Log No. 8233-10, 1.0 acre is incorporated into this permit for installation of a rock dust borehole facility.
Alternate sediment conirol measures will be used for this area instead of a sedimentation basin. All runoff from this area shall be
monitored in accordance with stormwater monitoring requirements of Special Condition No. 12 of this NPDES Permit, This additional
area is included in the total permit acreage cited above.

As proposed in IEPA Log No. 7317-11 and previously approved under 2011-MA-7317, 1.0 acre is incorporated into this permit for
instaltation of a rock dust borehole. This area is located in Section 14, Township 5 South, Range 5 West, Randalph County.
Alternate drainage control will be provided by silt fence, straw bale dikes and vegetation. Runoff from this area shall be monitored in
accordance with Special Condition No. 12, This additional area is included in the total permit acreage cited above.

An additiona! 1.5 acres located adjacent to the railroad loop access road is being incorporated into this NPDES Permit. This
additional area is included in the total permit acreage cited above.
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As proposed in IEPA Log No. 4279-14 and 4279-14-C, 100.00 acres identified as OMM Permit No. 426 are incorporated into this
permit for construction and development of Slurry Cell No. 5 which is located immediately west of Slurry Cell No. 4. Runoff from this
additional area and the expanded slurry disposal operation will be tributary to Basins 011 {Cell A and Cell B)and 012 (CellAand Cell
B). Groundwaler monitoring for the slurry Cell No. 5 area will include monitoring Well Nos. W3-08R, W3-11, W3-12, W3-13, W3-14,
W3-15 and W3-16, Surface drainage control and groundwater pratection for this area is discussed in more detail farther below.
Refer to Condition No. 15 for groundwater monitoring requirements. This additional area is included in the tota! permit acreage cited
above,

As proposed and described in IEPA Log No. 4555-14, 20.00 acres are incorporated in to this permit for soil stockpiling. Runoff from
the northern portion of this additional area will be tributary to basin and Qutfall 001, Cell B, located in the OMM Permit 426 area. The
southern portion of the affected area will be tributary to NPDES Outfall 008. This additional area is included in the total permit
acreage cited above.

Pursuant to information contained in IEPA Log No. 1552-07, monitoring of Outfall 005 has been terminated and the 20.00 acre area
tributary to this basin has been abandoned from this permit as the watershed to this basin has been reclaimed in accordance with 35 Il
Adm. Code 405.109 and the approved abandonment plan for the area; therefore, Outfall 005 has been deleted from this Permit,

Surface drainage control at this facility consists of ten (10) sedimentation basins with discharges designated and localed as indicated
below:

Location and receiving stream of the Outfalls at this facility is as follows:

Latitude Longitude o
'&'l:':f:g' DEG MIN SEC DEG MIN SEC Receiving Water
001 ag* 09 15° 89* Krs 00" Unnamed tributary to Marys River
002 as* 10° 27" 89* ki3 01" Unnamed tributary to Marys River
003 ag° 10 27 ag° 38 o1 Unnamed tributary to Marys River
006 Kl 1w 43" 89° as' 45" Unnamed tributary to Plum Creek
007 ag* 09 06" 89° 36 49 Unnamed tributary to Marys River
008 38° 09 39" 89° 38 2r Unnamed tributary to Marys River
009 38° oy 39" 89° 3g 22" Unnamed tributary to Marys River
010 3g° os' 30 Bg9"® 36 1r Unnamed tributary to Lick Branch
on as° 10 21" 89° 39 06" Unnamed tributary to Plum Creek
012 3s° 10 44" 89° g 06" Unnamed tributary to Plum Creek

Surface drainage is controlled at this facility as follows:

Basin and Qutfall 001 receives runoff from the belt slope and transfer area. Outfalls 002, 003 and 006 receive runoff fram the refuse
disposal outslope areas and potential refuse contact drainage. Basin with discharge designated as Outfall 007 will control runoff from
the office and parking lot. storage areas, shaft and underground pumpage.

As previously approved under Subtitle D Permit No. 2014-MO-4344, and described and depicted in IEPA Log Nos. 6240-12 and
4344-14, two cells identified as East Basin and West Basin (Harp Pond) have been constructed to improve the discharge water
quality from Outfall 008. At such time that proposed Outfall 009 is approved under this permit, the discharge structure from the West
Basin will be modified to direct flow to Outfall 009. The receiving waters for Outfall 009 will be the Fresh Water Lake which
discharges o unnamed tributary to Marys River. When Qutfall 009 becomes active, the watershed to Outfall 008 will be reduced to
an area of approximately 2.0 acres of stormwater runcff.

As proposed in IEPA Log No. 4344-14, however not previously approved under the Sublitle D Permit Na. 2014-MO-4344
discussed above, under this NPDES Permit a drop inlet spillway may be installed in the Recirculation Lake to convey any
overflow into the East Basin.
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As previously approved under Subtitle D Permit No. 2014-MO-4343, and described in IEPA Log No. 4343-14, an additional sediment
cell identified as Basin 012 Cell B was approved to be constructed upstream of Basin and Qutfall 006 to further improve the
discharge water quality from this Outfall. The addition of Basin 012 Cell B approved under this permil proposed no additional loading
or expansion of Qutfall 006 as this area was Iributary 1o the referenced Outfall. Under this NPDES Permit basin, Qutfall 006 will be
eliminated with the construction and development of Slurry Cell 5. At such lime that Basin 006 is eliminated, the discharge from
Basin 012 Cell B will be redirected to Basin 012 Cell A which will be constructed with the development of Slurry Cell 5 {QOMM Permit
No. 426).

As previously approved under Subtitie D Permit No. 2014-M0-4345, and described in IEPA Log No. 4345-14, a 12.5" L.D. {inside
diameter) HDPE pipe will be installed to direct the low flows from the Cell 2 refuse disposal area which will result from coarse refuse
being placed within this RDA as part of the reclamation of this area. The low flows will be directed through the bypass HDPE pipe to
a downdrain structure which will convey this flow to the closed slurry circuit system (Recirculation Pond). High flows due to rainfall
will overflow the bypass pipe and will continue to be conveyed through Drain D to Pond and Outfall 002. As this bypass pipe is
proposed to facilitate reclamation activities, this pipe shall be removed or grouted throughout the entire length as part of final
reclamation of the facility.

As proposed in IEPA Log No, 8455-10 and 8455-10-A, basin and Outfall 010 will be constructed at the south zirshaft area previously
approved under Subtille D Permit No, 2010-MO-8362 as discussed above. This basin will treat underground pumpage from the
airshaft.

As proposed and described in IEPA Log No. 4279-14 and 4279-14-C (OMM Permit No. 426 area), four (4) basin cells with two
discharges identified as Outfalls 011 and 012 will be constructed to control the runoff from the outslopes of Refuse Disposal Area Cell
5. Qutfall 011 will be the discharge from Basin 011 Cell A and Outfall 012 will be the discharge from Basin 012 Cell A, It is noted that
as discussed above Basin 012 Cell B was previously approved to be constructed. Atsuch alime that Basin 012 Cell A is constructed
and the discharge from Basin 012 Cell B will be directed to Cell A, the construction of the RDA Cell 5 will eliminate Basin and Outfall
DOB.

Coarse and fine coal refuse was previously disposed in refuse disposal areas identified as Slurry Cell Nos. 1, 2, and 3. Additional Sturry
Cell Nos. 4 and 5 are incorporated under this permit,

Foundation preparation for Slurry Cell No. 5 shall consist of the construction of a four (4) fool compacted clay liner. Compacted clay
liners of four (4) foot thickness shall also be constructed for Sedimentation Basins 011 (Cell A and Cell B) and 012 (Cell A and Cell
B). The liner geometry for Slurry Cell No. 5, the surrounding embankment and all sedimentation basin cells will consist of
scarificalion and re-compaction of twelve {12} inches of in-situ material overlain by three (3) successive lifts of twelve (12) inches of
material. The final compacted total thickness of these liners shall be a minimum of forty-eight (48} inches.

All drainage control structures (ditches) associated with or conveying runoff from Slurry Cell No. 5 shall also be constructed by
scarificalion and re-compaction of eight (8) inches of in-situ material overlain by three (3) successive lifts of eight (8) inches of
material. The final compacted tota! thickness of the liners constructed for these drainage control structures shall be a minimum of
thirty-two (32) inches.

Construction of all four {4) foot compacted clay liners for the slurry cell, sedimentation basins and associated ditches shall also be
subject to and in accordance with the specificalions and testing requirements of Condition No. 12. With prior Agency approval as to
thickness and installation procedures, an HOPE synthetic liner may be utilized in lieu of the compacted clay liners proposed for the
sedimentation basin cells and drainage contro! structures.

The following previous approvals for utilization of water treatment plant lime sludge are hereby incorporated into this NPDES Permit:

As previously approved under Subtitle D Permit No. 2006-MD-7331, water treatment plant lime sludge from the City of Collinsville
and Rend Lake Conservancy District may be ulilized for neutralization of potentially acidic coarse and fine (slurry) refuse areas as
described in IEPA Log Nos. 3456-05 and 2237-06, respectively. Lime sludge may be applied to Cell 1, Cell 2, Cell 3 Phase 1 and
Cell 3 Phase 2. Utilization of lime sludge from these sources is subject to Condition No. 13.

As previously approved under Subtitle D Permit No. 2012-MD-6235, water treatment Plant Lime Sludge from Prairie Stale Generaling
Station (PSGS) may be used as an agricultural lime substitule on the coarse and fine refuse disposal areas as described in IEPA Log
No. 6§235-12. The PSGS material may be utilized to neutralize the coarse refuse and slurry Cells 1, 2, 3 and 4. Utilization of lime
sludge from these sources is subject to Condition No. 13.
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As proposed and described in IEPA Log No. 9071-09, water treatment plant lime sludge from the Liberty Missouri Treatment Plant may
be ulilized as an amendment material on the coarse refuse and fine coal (slurry) disposal areas. Lime sludge may be applied to areas
Cell 1, Cell 2, Cell 3 Phase 1 and Cell 3 Phase 2. Utilization of water treatment lime sludge for coal refuse neutralization is subject to
requirements of Condition No. 13.

Application rates for any combination of water treatment plant lime studge approved herein shall not exceed 500 tons per acre on coarse
refuse material or 150 tons per acre on fine coal refuse material,

The following previous approvals for coal combustion waste disposal are hereby incorporaled into this NPDES Permit:

As described in IEPA Log No. 0146-08 and previously approved under Sublitle D Permit No. 2008-MW -0146, coal combustion waste
from sources identified as Anheuser Busch, University of lllinois (gypsum/ash mixture) and SIU-Carbondale (fly/bottom ash mixture)
is approved for disposal in areas depicted in IEPA Log No. 0146-08. Disposal of CCW in approved areas shall be in accordance with
procedures outlined in IEPA Log No. 00B0-98 which was originally approved under Sublitle D Permit No. 2002-MW-6440-1 and which
is replaced by the above referenced Subtitle D Permit. Annual disposal of CCW from Anheuser Busch, University of lllinois and SIU-
Carbondale shall be limited to 25,000, 37,000 and 12,000 tons, respectively. Disposal of CCW from the sources approved herein
shall be subject to the requirements of Condition No. 14. Monitoring of groundwater Well Nos. W 3-04, W 3-08 and W 3-09, associated
with CCW disposal, shall be as outlined in Condition No. 15.

Groundwater monitoring at this facility includes Well Nos. W3-04, W3-05, W3-06, W3-07, W3-08, W3-.08R, W3-09, W3-10, W3-11,
W3-12, W3-13, W3-14, W3-15 and W3-16. [t is noted that Well Nos. W3-04, W3-05, W 3-06, W 3-07, W3-08, W3-09, W3-10, are also
identified as GWM-4, GWM-5, GWM-6, GWM-7, GW M-8, GWM-9 and GWM-10 respeclively. Monitoring requirements for wells located
at this facility are outlined in Condition No. 15,

This Permit is being transferred from Coulterville Coal Company, L.L.C.-Gateway Mine to Peabody Coulterville Mining, L.L.C .-Gateway
Mine.

All water remaining upon abandonment must meet the requirements of 35 lll. Adm. Code 406.202. For the constituents not covered by
Parts 302 or 303, all water remaining upon abandonment must meet the requirements of 35 lIl. Adm. Code 406.1086.

This Construction Authorization supersedes and replaces Construction Authorization No. 7086-91 and State Permit Nos.
2002-MW-6440-1, 2006-MD-7331, 2008-MW-0146 and 2010-M0-9362, 2012-MD-6235, 2012-M0-6240, 2014-MO-4343, 2014-M0O-4344
and 2014-M0-4345 previously issued for the herein permitted facilities and activities.

The abandonment plan shall be executed and completed in accordance with 35 Il Adm. Code 405.109.

This Authorization is issued subject to the following Conditions. If such Condilions require additional or revised facilities, satisfactory
engineering ptan documents must be submitted to this Agency for review and approval to secure issuance of a Supplemental
Authorization to Construct.

1. Ifany statement or representation is found to be incorrect, this permit may be revoked and the permittee thereupon waives all rights
thereunder.

2. Theissuance of this permit {(a) shall not be considered as in any manner affecling the title of the premises upon which the mine or
mine refuse area is to be located; (b) does nol release the permittee from any liability for damage lo person or property caused by or
resulting from the installation, maintenance or operation of the proposed facilities; (¢) does not take into consideration the structural
stability of any units or parts of the project; and (d) does not release the permittee from compliance with other applicable statutes of
the State of lllinois, or with applicable local laws, regulations or ordinances,

3. Final plans, specifications, application and supporting documents as submitted by the person indicated on Page 1 as approved shall
constitute part of this permit in the records of the llinois Environmental Protection Agency.

4. There shall be no deviations from the approved plans and specifications unless revised plans, specifications and application shall
first have been submitted to the lllinois Environmental Protection Agency and a supplemental permit issued.
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5. The permit holder shall notify the Environmental Protection Agency (217/782-3637) immediately of an emergency at the mine or

10.

1.

mine refuse area which causes or threatens to cause a sudden discharge of contaminants into the waters of Wlinois and shall
immediately undertake necessary corrective measures as required by 35 Ilil. Adm. Code 405.111. (217/782-3637 for calls between
the hours of 5:00 p.m, to 8:30 a.m. and on weekends.)

The lermination of an NPDES discharge monitoring point or cessation of monitoring of an NPDES discharge is not autharized by
this Agency until the permittee submits adequate justification to show what alternate treatment is provided or that untreated
drainage will meet applicable effluent and water quality standards.

Initial construction activities in areas to be disturbed shall be for collection and treatment facilities only. Prior to the start of other
activities, surface drainage controls shall be construcled and operated to avoid violations of the Act or Subtitle D. At such time as
runcff waler is collected in the sedimentation pond, a sample shall be collecled and analyzed, for the parameters designated as 1M
through 15M under Part 5-C of Form 2C and the effiuent parameters designated herein with the results sent lo this Agency. Should
additional treatment be necessary to meet the standards of 35 Ill. Adm. Code 406.106, a Supplemental Permit must be obtained.
Discharge from ponds is not allowed unless applicable effiuent and water quality standards are met in the basin discharge(s).

This Agency must be informed in wriling and an application submitted if drainage, which was previously classified as alkaline {pH
greater than 6.0}, becomes acid (pH less than 6.0) or ferruginous (base flow with an iron concentration greater than 10 mg/l}. The
type of drainage reporling to the basin should be reclassified in a manner consistent with the applicable rule of 35 (. Adm. Code
406 as amended in R84-29 at 11 Ill. Reg, 12899. The application should discuss the treatment method and demonstrate how the
discharge will meet the applicable standards.

A permittee has the obligation to add a setiling aid if necessary to meet the suspended solids or settleable solids effluent standards.
The selection of a settling aid and the application practice shall be in accordance with a. or b. below

a.  Alum{A1(SCu)s), hydrated lime (Ca{OH);), soda ash (Na,COa), alkaline pil pumpage, acetylene production by-product (tested
for impurities), and ground limestone are acceptable seftling aids and are hereby permitied for alkaline mine drainage
sedimentation ponds.

b.  Any olher settling aids such as commercial flocculents and coagulants are permitted only on prior approval from the Agency.
To obtain approval a permittee must demonstrate in writing to the Agency that such use will not cause a violation of the toxic
substances standard of 35 lIl. Adm. Code 302.210 or of the appropriate effluent and water quality standards of 35 Iil. Adm.
Code parts 302, 304, and 406.

A general plan for the nature and disposition of all liquids used to drill boreholes shall be filed with this Agency prior to any such
operation. This plan should be fied at such time that the operator becomes aware of the need to drill unless the plan of operation
was contained in a previously approved application.

Any of the following shall be a violation of the provisions required under 35 |ll. Adm. Code 406.202;

a. Itis demonstrated that an adverse effect on the environment in and around the receiving stream has occurred or is likely to
occur,

b. Itis demonsirated that the discharge has adversely affected or is likely to adversely affect any public water supply.

¢. TheAgency determines that the permittee is not utilizing Good Mining Praclices in accordance with 35 Jll. Adm. Code 406.204
which are fully described in detail in Sections 406.205, 406.206, 406.207 and 406.208 in order 1o minimize the discharge of
total dissclved solids, chloride, sulfate, iron and manganese. To the extent practical, such Good Mining Practices shall be
implemented to:

i.  Stopor minimize water from coming into contact with disturbed areas through the use of diversions andfor runcff controls
{Section 406.205).

i,  Retenlion and control within the site of waters exposed lo disturbed materials utilizing erosion controls, sedimentation
controls, water reuse or recirculation, minimization of exposure o disturbed materials, etc. (Section 406.206).
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iii. ~ Conftrol and treatment of waters discharged from the site by regulation of flow of discharges and/or routing of discharges
to more suitable discharge locations (Seclion 406.207).

iv.  Utilized unconventional practices to prevent the production or discharge of waters containing elevated contaminant
concentrations such as diversion of groundwater prior to entry into a surface or underground mine, dewatering practices
to remove clean waler prior to contacting disturbed materials and/or any additional! practices demonstraled to be effective
in reducing contaminant levels in discharges (Section 406.208).

12. Thefour (4) foot thick compacted clay liners to be consiructed beneath Refuse Disposal Area Cell 5, Sedimentation Basins 011 Cell
A and B and 012 Cell A and B as well as the thirty-two {32) inch compacted clay liners to be constructed in all associated and
connecting drainage control structures shall be subject to the following specifications and procedures.

Construction Specifications

a.

All soils 1o be used for compacted clay liner shall be free of grass, vines, vegetalion, and rock or stones greater than 4 inches
in diameter,

At the location of the compacted clay liners, approximately 18 inches of material shall be removed following topsoil removal,
Approximately 6 inches of the resulting base material shall be scarified and re-compacted 10 achieve the minimum permeability
requirements cited below.

Each successive sail lift shall be placed to a loose thickness sufficient to result in a compacted lift of approximately 8 or 12
inches, as appropriate.

Each scil lift shall be compacted to the minimum Standard Proctor (ASTM D698) density identified in ltem No. 12(q) below, at
moisture content 0% to 5% above the optimum moisture content of the soil.

Inter-lift surfaces shall be adequately scarified to ensure inter-lift bonding.

Liner construction shall be performed to ensure consistent achievement of density, moisture content, and hydraulic
conductivity for each successive lift.

The placement of frozen material or the placement of material on frozen ground shall be prohibited.

Contemporaneous placement or proteclive covering shall be provided to prevent drying, desiccation andfor freezing where
necessary.

Liner construction shall be completed in a manner which reduces void spaces within the soil and liner.
All construction stakes shall be removed during construction, and all test holes are to be backfilled with bentonite.

The compacted clay liner shall be constructed in a manner to achieve a uniform barrier with a hydraulic conductivity of 1X107
cmisec.

In the event that acceptable compaction results are not achieved, the soil lift shall be re-processed or removed and replaced.
If moisture content is less than oplimum, or greater than 5% above optimum, the failing material shall be wetted or dried to
maisture content within specification and re-compacted. If the dry density is below specification, the failing material shall be
re-compacted until a passing test is achieved.

In the event of a failing conductivity test. the soil may be removed or re-compacted and retested until a passing result is
obtained; or the soil immediately above and below the test specimen from the same Shelby tube may be tested. |f both tests
pass, the original test shall be nullified. If either test fails, that portion of the liner shall be rejected and shall be reconsiructed
and retested until passing resulls are obtained. The limits of necessary reconstruction shall be determined by additional
sampling and testing within the failed region, thereby isolating the failing area of work.
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Testing Specifications

n.

Prior to initiating soil liner construction, borrow soils shall be identified, qualified, and verified. At 2 minimum, arepresentative
sample of each soil type identified within the borrow area is to be collected and analyzed for gradation, compaction, and
hydraulic conductivity characteristics.

Samples collected from the borrow area shall be evaluated in accordance with ASTM D422, D4318 and D2487 to ensure
classification criteria are met.

Samples collected from the borrow area shall be tested in accordance with ASTM D698 to determine maximum dry density
and optimum moisture content of the soil,

Samples collected from the borrow area shall be compacted to 90% and 95% standard Proctor density at or near optimum
moisture content. The hydraulic conductivity of the re-compacted samples shall be determined in accordance with ASTM
D5084 procedures. The results of this testing shall be used to establish the minimum dry density for soil liner compaction
necessary to achieve a hydraulic conductivity of 1X10”7 em/sec or less.

Moisture and density testing by nuclear methods (ASTM D2922 and D3017) shall be conducted at a rate of at least one lest
per 1 acre per lift placed. Testing locations shall be random, and shall not be known to the earthwork contractor prior to lift
placement.

Survey checks shall be conducted along established cross-sections to verify liner thickness. To verify liner thickness, the
survey checks shall be taken before and after liner construction.

13. Annual analysis of the water treatment plant lime sludge shall be submitted to this Agency in accordance with Special Cendition Ne.
3 of this NPDES Permit on or before December 31" of each year in which this material is utilized. Such annual analyses shall be
performed utilizing test method ASTM D3987-85 and shall include the following constituents:

Aluminum Cyanide Silver
Antimony Fluoride Sulfate
Arsenic Iron Thallium
Barium Lead Total Dissolved Solids
Beryllium Manganese Vanadium
Boron Mercury Zinc
Cadmium Molybdenum pH
Chloride Nickel

Chromium Selenium

Cobalt

Copper

In addition quarterly notification of the volume (tonnage) of water treatment plant lime sludge utilized shall be submitted to this
Agency. These guarterly reporis shall be submitied on the schedule outlined in Special Condition No. 5 of this Permit.

14. Coal Combustion Waste disposal shall be subject to the following:

Coal Combustion Waste analysis shall be conducted as follows:

A Toxicity Characteristics Leaching Procedure (TCLP} shall be conducted for the following contaminants:

Aluminum Cobalt Phenol
Antimony Copper Selenium
Arsenic Iron Silver
Barium Lead Thallium
Beryllium Manganese Vanadium
Boron Mercury Zinc
Cadmium Molybdenum

Chromium Nickel
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An appropriate leaching procedure shall be conducted for the following contaminants:

Chioride Fluoride Sulfate
Cyanide

An appropriate laboratory analysis on a slurry paste shall include the following:

Acidity (CaCO; Equivalent)
Alkalinity (CaCQs Equivalent)
pH

Total Dissolved Solids

A quarterly analysis of each individual coal combustion waste approved herein and a CCW /frefuse weighted composite shall be
submitted 1o this Agency. The quarterly analysis is required only for quarters during which CCW disposal occurs. For quarters
during which no CCW disposal occurs, a written notification to the Agency indicating such is required.

The quarterly analysis required herein shall include an estimate of the volume of coal combustion waste disposed from each
source during the quarter,

Should a new or revised leachate iest method be approved by U.S. Environmental Protection Agency, such methodology shall
be utilized for coal combustion waste (CCW) analysis in lieu of TCLP analysis required above.

The quarterly TCLP analysis required under Condition 14 (a) above shall be submitted to the Agency in accordance with
Special Condition Nos. 3 and 5 of this NPDES Permit.

Fugitive dust from the coal combustion waste matertal shall not leave the disposal area. Timely covering, incorporation and/or
wetting shall be utilized as necessary o protect exposed surfaces from wind erosion. If during disposal operations, such
procedures do not sufficiently control fugitive dust, disposal activities shall cease until such time that more favorable conditions
exist or modified operation procedures are proposed and approved by this Agency,

During periods of inclement weather, the operating procedures may be modified as described in Log No. 0235-98. Thatis, the
CCW delivered to the site may be placed in temporary dumping area located near the preparation plant, The CCW temporarily
placed in this area shall be loaded onto the refuse belt and transported to the refuse disposal area within 24 hours from the
time of delivery. Fugitive dust from the transfer operation must be controlled as described in Special Condition No. 14 (c).

Any proposed changes or modifications to the approved conditions, operating procedures waste source or source
characterislics require nolification and approval by the Agency prior to such changes or modifications being implemented.

Groundwater monitoring at this facility consists of Well Nos. W3-04, W3-05, W3-08, W 3-07, W3-08, W3-08R, W3-09, W3-10, W3-
11, W3-12, W3-13, W3-14, W3-15 and W3-186.

a.

Ambient background moniloring shall be performed for all referenced wells for which such background monitoring has not
been previously completed. Such ambient monitoring shall consist of six (6) samples collected during the first year
(approximately bi-monthly) following well installation but no later than during the first year of operation or disturbance 1o
determine ambient background concentrations. Background monitoring shall include the following list of constituents:

Aluminum Fluoride Sulfate

Antimony Iron (dissolved) Thallium

Arsenic Iron {total) Total Dissolved Solids
Barium Lead Vanadium

Beryllium Manganese (dissolved) Zinc

Boron Manganese (total) pht

Cadmium Mercury Acidity

Chloride Molybdenum Alkalinity

Chromium Nickel Hardness

Cobalt Phencls Static Water Elevation
Copper Selenium

Cyanide Silver
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Monitoring Well No. W 3-16 to be located within the OMM Permit No. 225 area shall be installed wilhin 30 days following permit
issuance with ambient background monitoring to be initiated immediately. In the event that Monitering Well No. W3-16 is
installed and background monitoring initiated as required, installation of Monitoring Well Nos, W 3-08R, W3-14 and W3-15may
be delayed until such time the Sedimentation Basins 011 and 012 and Slurry Cell No. 5 disposal area construction has
progressed to the point that risk has been minimized of these wells being destroyed by construction equipment working in the
area

For all existing wells routine monitoring shall be performed on a quarterly basis as follows. In addition, following the ambient
monitoring as required under Condition No. 15(a) above, routine monitoring shall continue on a quarterly basis as follows:

i.  Monitoring Well Nos, W3-04, W3-08, W 3-08R, W 3-09, W3-11, W3-12, W3-13, W 3-14, W 3-15 and W 3-16 shall continue
to be monitored quarterly for the contaminants identified in Condition No. 15(a) above,

i.  Monitoring Well Nos. W 3-05, W3-06, W3-07 and W 3-10 shall be monitored quarterly as required by IDNR/OMM for
the following list of constituents:

Chloride Total Dissolved Solids
lron (dissolved) Hardness

Iron (total) Acidity

Manganese (dissolved) Alkalinity

Manganese (total) pH

Sulfate Static Water Elevation
Barium

Following completion of active mining and reclamation, post-mining monitoring of the above referenced wells shall consist of
six (6} samples collected during a 12-month period (approximately bi-monthly) to determine post-mining concentrations. Post-
mining monitoring shall include the list of constituents identified in Condition No. 15(a} above.

Groundwater monitoring reports shall be submitted to the Agency in accordance with Special Condition Nos, 3 and 5 of this
NPDES permit.

A statistically valid representation of background andfor post mining water quality required under Condition No. 15(a) and
15(c} above shall be submitted utilizing the following method. This method shall be used to determine the upper 95 percent
confidence limit for each parameter listed above.

Should the Permittee determine that an alternate statistical method would be more appropriate based on the data being
evaluated, the Permittee may request utilization of such alternate methodology. Upon approval from the Agency, the altemate
methodology may be utilized to determine a statistically valid representation of background and/or past mining water quality.

This method should be used to predict the confidence limit when single groundwater samples are taken from each monitoring
{test) well.

i,  Determine the arithmetic mean &b) of each indicator parameter for the sampling period. If more than one well is used,
an equa! number of samples must be taken from each well.
X +X +.X
1 n

Xb-_—

Where:

2
n

}b = Average value for a given chemical parameter

X = Values for each sample
H

n = the number of samples taken
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ii.  Calculate the background and/or post mining variance (Sy°) and standard deviation (Sp) for each parameter using the

values (X,) from each sample of the well(s) as follows:

2

X -X,)? +X, -X,)? ot (X - X, )?

s
b n-1

Sp, =S,

ii. Calculate the upper confidence limit using the following formula;

CL=Xb+t1+1/n (Sb)

Where;

CL = upper confidence limit prediction

{upper and lower limits should be calculated for pH)
t = one-tailed t value at the required significance
level and at n-1 degrees of freedom from Table 1
{a two-tailed t value should be used for pH)

fv.  Ifthe values of any routine parameter for any monitoring well exceed the upper confidence limit for that parameter, the
permittee shall conclude that a statistically significant change has occurred at that well.

¥.  When some of the background and/or post mining values are less than the Method Detection Limit (MDL), a value of one-
half (1/2) the MDL shall be substiluted for each value that is reporied as less than the MDL. All other computations shall
be calculated as given above.

If all the background and/or post mining values are less than the MDL for a given parameter, the Practical Quantitation Limit
{PQL}, as given in 35 lIl. Adm. Code Part 724 Appendix | shall be used to evaluate data fram monitoring wells. If the analytical
results from any monitoring well exceed two (2) times the PQL for any single parameter, or if they exceed the PQLs for two or
more paramelers, the permittee shall conclude that a statistically significant change has occurred.
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Table 1
Standard t-Tables Level of Significance
t-values t-values
Degrees of freedom {one-tail) (two-tail)*
99% 95% 99% 95%

4 3.747 2132 4.604 2.776
5 3.365 2.015 4.032 257
6 3143 1.943 3.707 2.447
7 2.998 1.895 3.499 2.365
8 2.896 1.860 3.355 2.306
9 2.821 1.833 3.250 2.262
10 2.764 1.812 3.169 2.228
11 2.718 1.796 3.106 2.20
12 2.681 1.782 3.055 2179
13 2.650 1.771 3.012 2.160
14 2.624 1.761 24977 2.145
15 2.602 1.753 2.947 2131
16 2.583 1.746 2,921 2,120
17 2.567 1.740 2.898 2110
18 2,552 1.734 2,878 2.101
19 2539 1.729 2.861 2.093
20 2528 1.725 2.845 2.086
21 2518 1.721 281 2.080
22 2,508 1,717 2.819 2.074
23 2.500 1.714 2.807 2.069
24 2.492 1.711 2.797 2.064
25 2,485 1,708 2.787 2.060
30 2457 1.697 2.750 2.042
40 2423 1.684 2.704 2.021

Adopted from Table Il of "Statistical Tables for Biological Agricultural and Medical Research” (1947, R.A. Fisher and F, Yates).

* For pH only when required,
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Special Condition No. 1: No effluent from any mine related facility area under this permit shall, alone or in combination with other
sources, cause a violation of any applicable water quality standard as set out in the lllinois Pollution Control Board Rules and

Regulations, Subtitle C: Water Pollution.

Special Condition No. 2: Samples taken in compliance with the effluent monitoring requirements shall be taken at a point
representative of the discharge, but prior to entry into the receiving stream.

Special Condition No. 3: All pericdic monitoring and reporting forms, including Discharge Monitoring Report (DMR) forms, shall be
submitted tothe Agency according to the schedule outlined in Special Condition No. 4 or 5 below with one (1) copy forwarded to each of
the following addresses:

Itinois Environmental Protection Agency llinois Environmental Protection Agency
Division of Water Pollution Control Mine Poliution Control Program

1021 North Grand Ave., East 2309 West Main Street, Suite 116

P.O. Box 19276 Marion, lllinois 62959

Springfield, IL 62794-9276
Attn: Compliance Assurance Section

The Permittee may choose to submit electronic DMRs (NetDMR) instead of submitling paper DMRs. Information, including registration
information for the NetDMR program can be oblained on the |IEPA website, hitp://iwww.epa.state.il.us/waterfnet-dmrfindex.html.

Should electronic filing (NetDMR) be elected for DMR monitoring and reporting requirements, a written notification shall be submitted to
the Mine Pollution Control Program at the Marion, lllinois address indicated above that such electronic monitoring has been elected
providing an indication of the date and/or quarter in which this electronic filing will be initiated.

Special Condition No. 4: Completed Discharge Moniloring Report (DMR) forms as well as upstream and downstream monitoring
results, shall be retained by the Permittee for a period of three (3) months and shall be mailed and received by the |IEPA at the addresses
indicated in Special Condition No. 3 above in accordance with the following schedule, unless otherwise specified by the permitting
authority.

Period Received by IEPA
January, February, March May 1

April, May, June August 1

July, August, September November 1
Octaber, November, December February 1

The Permitiee shall record discharge monitoring results an Discharge Monitoring Report (DMR) forms using one such form for each
Qutfall and Discharge Condition each month. In the event that an Outfall does not discharge during a monthly reporling period or under a
given Discharge Condition, the DMR form shall be submitted with “No Discharge” indicated.

in the event that electrenic filing is being utilized, any and all monitoring results, other than NPDES outfall discharge results reported
through NetDMR, shall be submitted {o the Agency at the addresses indicated in Special Condition No. 3 above.

Special Condition No, 5: Completed periodic monitoring and reporting not required under Special Condition No. 4 above; such as,
groundwater monitoring, coal combustion waste analyses, water ireatment plant lime sludge analyses, eic., shall be retained by the
Permittee for a period of three (3) months and shall be mailed and received by the IEPA at the addresses indicated in Special Condition
No. 3 above in accordance with the following schedule, unless otherwise specified by the permitting authority.

Period Received by IEPA
January, February, March May 1

April, May, June August 1

July, August, September November 1
October, November, December February 1

Special Condition No. 6: The Agency may revise ar modify the permit consislent with applicable laws, regulations or judicial orders.

Special Condition No. 7: If an applicable effluent standard or limitation is promulgated under Sections 301(b){2)(C) and (D), 304(b)2),
and 307(a)(2) of the Clean Water Act and that effluent standard or limitation is more stringent than any efftuent limitation in the permit or
contrals a pollutant not limited in the NPDES Permit, the Agency shall revise or modify the permit in accordance with the more stringent
standard or prohibition and shall so notify the permittee.
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Special Condition No. 8: The permittee shall notify the Agency in writing by certified mail within thirty days of abandonment, cessation,
or suspension of active mining for thirty days or more unless caused by a labor dispute. During cessation or suspension of active mining,
whether caused by a labor dispute or not, the permittee shall provide whalever interim impoundment, drainage diversion, and wastewater
treatment is necessary to avoid violations of the Act or Subtitle D.

Special Condition No. 9: Plans must be submitted to and approved by this Agency prior to construction of a sedimentation pond. At
such time as runoff water is collected in the sedimentation pond, a sample shall be collected and analyzed for the parameters designated
as 1M-15M under Part 5-C of Form 2C and the effluent parameters designated herein with the results sent to this Agency. Should
additional treatment be necessary to meet these standards, a Supplemental Permit must also be obtained. Discharge from a pondis not
allowed unless applicable effluent and water quality standards are met.

Special Condition No. 10: The special reclamation area effluent standards of 35 lll. Adm. Code 406.109 apply only on approval from
the Agency. To obtain approval, a request form and supporting documentation shall be submitted to request the discharge be classified
as a reclamation area discharge. The Agency will notify the permittee upon approval of the change.

Special Condition No. 11: The special stormwater effluent standards apply only on approval from the Agency. To obtain approval, a
request with supporting decumentation shall be submitted to request the discharge to be classified as a stormwater discharge. The
documentation supporting the request shall include analysis results indicating the discharge will consistently comply with reclamation
area discharge effluent standards. The Agency will notify the permittee upon approval of the change.

Special Condition No. 12: Annual stormwater monitoring is required for all discharges not reporting to a sediment basin until Final
SMCRA Bond is released and approval to cease such monitoring is obtained from the Agency.

A.  Each discharge must be monitored for pH and settleable solids annually,

B. Analysis of samples must be submitted with second quarter Discharge Monitoring Reports. A map with discharge locations mustbe
included in this submittal.

C. Ifdischarges can be shown to be similar, a plan may be submitted by November 1 of each year preceding sampling to propose
grouping of similar discharges and/or update previously submitted groupings. If updating of a previously submitied plan is not
necessary, a written nolification to the Agency indicating such is required, Upon approval from the Agency, one representative
sample for each group may be submitted.

Special Condition No. 13: Sediment Pond Operation and Maintenance (Outfalls 001, 002, 006, 007, 008, 009, 010, 011 and 012):

a.  During all Discharge Conditions, in addition to the contaminanis listed on the effluent page, discharges from Outfalls 001, 002, 006,
007, 008, 009, 010, 011 and 012 shall be monitored and reported for Discharge Rate, Sulfate, Chloride and Hardness.

b. Thefollowing sampling and monitoring requirements are applicable to flow in the unnamed tributaries to Marys River which receives
discharges from Qutfalls 001, 002, 007, 008 and 009, unnamed tributary to Lick Branch which receives discharges from Qutfall 010,
and the unnamed tributary to Plum Creek which receives discharges from Outfalls 006, 011 and 012.

i.  Allsampling and monitoring required under 13(b)(ii} and (i) below shall be performed during a discharge and monitaring event
from the associated outfall.

i.  Marys River, unnamed tributary to Lick Branch, and the unnamed tributary to Plum Creek shall be monitored and reported
quarterly for Discharge Rate, Chloride, Sulfate and Hardness downstream of the associated outfall. This downsiream
monitoring shall be performed a sufficient distance downstream of the associated outfall to ensure that complete mixing has
oceurred. At such time that sufficient information has been collected regarding receiving stream flow characteristics and in-
stream contaminant concentrations the permillee may request a re-evaluation of the monitoring frequency required herein for
possible reduction or elimination. For the purpose of re-evaluating the downstream moniloring frequency of the receiving
stream, "sufficient information” is defined as a minimum of ten {10) quarterly sampling events.

In the event that downstream monitoring of the receiving waters is eliminated during the term of this permit based on an
evaluation of the quarterly data, a minimum of three (3) additional samples analyzed for the parameters identified above must
be submitted with the permil renewal application a minimum of 180 days prior 1o expiration of this permit.

ii. The unnamed tributaries to Marys River, unnamed tributary to Lick Branch and the unnamed tributary to Plum Creek shall be
monitored and reporied annually for Discharge Rate, Chloride, Sulfate and Hardness upstream of the associated outfall.

c. Al results of sampling and monitoring performed in accordance with Special Condition 13{a) and (b} shall be submitted to the
Agency in accordance with Special Condition Nos. 3 and 4 above,
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Special Condition No. 14: Sediment Pond Operation and Maintenance (Outfall 003):

a.

[

Nodischargeis allowed from Qutfali No. 003 during "low flow" or "no flow" conditions in the receiving stream, unless such discharge
meets the water quality standards of 35 Ill. Adm. Code 302. For purposes of this Special Condition "low flow" shall be defined as
any condition wherein the upstream flow available for mixing is less than the ratio times the flow rate being discharged from the
respective outfall. These ratios are as foliows:

Flow Ratio of Receiving Stream to
Quifall No. Outfall Discharge
003 151

Pursuant to 35 lIl. Adm. Code 302.120, discharges from the referenced cutfzlls that otherwise would not meet the water quality
standards of 35 lll. Adm. Code 302 may be permitted if sufficient flow exists in the receiving stream to ensure that applicable water
quality standards are met. That is, discharges not meeting the water quality standards of 35 IIl. Adm. Code 302 may only be
discharged in combination with stormwater discharges from the basin, and only at such times that sufficient flow exists in the
receiving siream {o ensure that water quality standards in the receiving stream beyond the area of allowed mixing will not be
exceaded. Following any such stormwater discharge, but prior to the flow in the receiving stream subsiding, the impounded waler in
the basin may be pumped or otherwise evacuated sufficiently below the discharge elevalion to provide capacity for holding a
sufficient volume of mine pumpage and/or surface runoff to preciude the possibility of discharge until such time that a subsequent
precipitalion event results in discharge from the basin. Should the Permitiee elect to pump impounded water from the basin in
accordance with this Special Condition, the pump intake shall be "floated” near the impounded water surface or otherwise managed
lo prevent re-suspension and subsequent discharge of previously accumulated sediments. At times of stormwaler discharge, in
addition to the aliernate efiluent (Discharge Condition Nos. Il and 111} monitoring requirements, as indicated on the applicable
effluent pages of this Permit, discharges from Outfall No. 003 shall be manitored and reported for Discharge Rate, Sulfate, Chloride
and Hardness.

The following sampling and menitoring requirements are applicable to flow in unnamed tributary to Marys River which receives the
discharges from Qutfall 003.

i.  Allsampling and monitoring required under 14(b)(ii) and (iii} below shall be performed during a discharge and monitoring event
from the associated outfall.

i. Unnamed tributary 1o Marys River shall be monilored and reported quarterly for Discharge Rale, Sulfate, Chloride and
Hardness downstream of the associated outfall. This downstream meonitoring shall be performed a sufficient distance
downstream of the associated outfall to ensure that complete mixing has occurred. At such time that sufficient information has
been collected regarding stream flow characteristics and in-stream contaminant concentrations, the permittee may request a
re-evaluation of the monitoring frequency required herein for possible reduction or elimination. For the purpose of re-
evaluating the downstream monitoring frequency of the receiving stream, "sufficient information® is defined as a minimum of
ten (10) quarterly sampling events.

In the event that downstream monitoring of the receiving waters is eliminated during the term of this permit based on an
evaluation of the quarterly data, a minimum of three (3) additional samples analyzed for the parameters identified above must
be submitted with the permil renewal application a minimum of 180 days prior to expiration of this permit.

iii. Unnamed tributary to Marys River shall be monitored and reported annually for Discharge Rate, Sulfate, Chiloride and
Hardness upstream of the associated outfall.

All results of sampling and monitoring performed in accordance with Speciat Condilion 14(a) and (b) shall be submitted to the
Agency in accordance with Special Condition Nos. 3 and 4 above.

Special Condition No. 15: Sediment Pond Operation and Maintenance (Outfall 003 — Reclamation Area Drainage):

a.

For discharges resulting from precipitation events, in addition to the alternate effluent (Discharge Condition Nos. Il and 111}
monitoring requirements, as indicated on the applicable effluent pages of this Permit, discharges from Qutfall 003 shall be monitored
and reported for Discharge Rate, Sulfate, Chioride and Hardness.

The following sampling and monitoring requirements are applicable to flow in the unnamed tributary to Marys River which receives
discharges from Outfall 003,
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i.  Allsampling and monitoring required under 15(b)(ii) and (i) below shall be performed during a discharge and monitoring event
from the associated outfall,

ii. Unnamed tributary to Marys River shall be monitored and reported quarterly for Discharge Rate, Chioride, Sulfate and
Hardness downstream of the associated outfall. This downstream monitoring shall be performed a sufficient distance
downstream of the associated outfall to ensure that complete mixing has occurred. At such time that sufficient information has
been collected regarding receiving stream flow characteristics and in-stream contaminant concentrations the permittee may
request a re-evaluation of the monitoring frequency required herein for possible reduction or elimination. For the purpose of
re-evaluating the downstream monitoring frequency of the receiving stream, "sufficient information” is defined as a minimum of
ten (10) quarterly sampling events.

In the event that downstream monitoring of the receiving waters is eliminated during the term of this permit based on an
evaluation of the quarterly data, a minimum of three (3) additional sampies analyzed for the parameters identified above must
be submitted with the permit renewal application a minimum of 180 days prior to expiration of this permit.

ii. Unnamed tributary to Marys River shall be monitored and reporled annually for Discharge Rate, Chloride, Sulfate and
Hardness upstream of the associated outfall.

c. Al results of sampling and menitoring performed in accordance with Special Condition 15{(a) and (b) shall be submitted to the
Agency in accordance with Special Condition Nos. 3 and 4 above,

Special Condition No. 16: Data collected in accordance with Special Condition Nos. 13, 14 and 15 above will be utilized to evaluate the
appropriateness of the effluent limits established in this Permit. Should the Agency's evaluation of this data indicate revised efiuent limits
are warranted; this permit may be reopened and modified to incorporate more appropriate effluent limitations. This data will also be used
for determination of effluent limitations at the time of permit renewal.

Special Condition No.17: Mercury shall be monitored quarterly until a minimum of ten (10) samples have been collected. This Mercury
monitoring is required onty under Discharge Condition Nos. | and/or IV and only during quarters in which there are discharges from the
outfall which occur under Discharge Condition Nos. | and/or IV. Samples shall be collected and tested in accordance with USEPA 1631E
using the option at Section 11.1.1.2 requiring the heating of samples at 50°C for 6 hours in a BrCl solution in closed vessels. This test
method has a Method Detection Limit (MDL) of 0.5 ng/l {nanograms/iiter). The results of such testing must be reported in "ngfl*
(nanograms/literjand submitted with the quarterly Discharge Monitaring Reports (DMRs). The Permitiee may submit a written requestio
the Agency to discontinue quarterly Mercury monitoring if the sampling results show no reasonable potential to exceed the Mercury water
quality standard.

Special Condition No. 18: Discharges from Qutfall Nos. 002, 003, 006, 007, D08, 009, 010, 011 and 012 shall be monitored twice
annually with such monitoring spaced at approximately 6-month intervals during the entire S-year term of this NPDES Permit. Sampling
of the discharges shall be performed utilizing the grab sampling method and analyzed for lotal {unfiltered) concentrations. The resulls of
the sampling required under this Special Condition shall be submitted twice annually to the Agency in January and Juty of each calendar
year to the addresses indicated in the Special Condition No. 2 above. The parameters to be sampled and the detection limits {(minimum
reported limits) are as foliows:

Parameter Detection Limit
Arsenic 0.05 maf
Barium 0.50 mgfl
Cadmium 0.001 mgfl
Chromium {hexavalent) 0.01 mgh
Chromium 0.05 mgfl
Copper 0.005 mgh
Lead 0.05 mg/
Manganese 0.50 mg/l
Mercury” 1.00 ng/I**
Nickel 0.005 mgil
Phenols 0.005 mg/l
Selenium 2.000 pgn™**
Silver 0.003 mg/l
Zinc 0.025 mg/l

+  Llilize USEPA Method 1631E and the digestion procedure described in Section 11.1.1.2 of 1631E.
**  1.00 ng/l (nanogram/liter) = 1 part per trillion.
***  uofl = microgramsliter



Page 33

Attachment H
Standard Conditions
Definitions

Act means the lllinois Environmental Protection Act, 415 ILCS 5 as
Amended.

Agency means the lllinois Environmental Protection Agency.
Board means the lllinois Pollution Control Board.

Clean Water Act (formerly referred to as the Federal Waler
Pollution Control Act) means Pub. L 92-500, as amended. 33
U.S8.C. 1251 et seq.

NPDES (National Pollutant Discharge Elimination System) means
the national program for issuing, modifying, revoking and reissuing,
terminating, monitoring and enforcing permits, and imposing and
enforcing pretreatment requirements, under Sections 307, 402, 318
and 405 of the Clean Water Act.

USEPA means the United States Environmental Proteclion Agency.

Daily Discharge means the discharge of a pollutant measured
during a calendar day or any 24-hour period that reasonably
represenis the calendar day for purposes of sampling. For
pollutants with limitations expressed in units of mass, the *daily
discharge” is calculated as the total mass of the pollutant
discharged over the day. For pollutants with limitations expressed
in other units of measurements, the "daily discharge” is calculated
as the average measurement of the pollutant over the day.

Maximum Daily Discharge Limitation (daily maximum) means the
highest allowable daily discharge.

Average Monthly Discharge Limitation (30 day average) means
the highest allowable average of daily discharges over a calendar
month, calculated as the sum of all daily discharges measured
during a calendar month divided by the number of daily discharges
measured during that month.

Average Weekly Discharge Limitation (7 day average) means the
highest allowable average of daily discharges over a calendar
week, calculated as the sum of all daily discharges measured
during a calendar week divided by the number of daily discharges
measured during thal week.

Best Management Practices (BMPs) means schedules of
activities, prohibitions of praclices, maintenance procedures, and
other management practlices to prevent or reduce the pollution of
waters of the State. BMPs also include treatment requirements,
operating procedures, and practices to control plant site runoff,
spillage or leaks, sludge or waste disposal, or drainage from raw
material storage.

Aliquot means a sample of specified volume used to make up a
total composile sample.

Grab Sample means an individual sample of at least 100 milliliters
collected at a randomly-selected time over a period not exceeding
15 minutes.

24-Hour Composite Sample means a combination of at least 8
sample aliquots of at least 100 milliliters, collected at periodic
intervals during the operaling hours of a facilty over a 24-hour
period.
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8-Hour Composite Sample means a combination of at least 3
sample aliquots of at least 100 milliliters, collecled at periodic
intervals during the operating hours of a facility over an 8-hour
period.

Flow Proportional Composite Sample means a combination of
sample aliquots of at least 100 milliliters collected at periodic
intervals such that either the time interval between each aliquot or
the volume of each aliquot is proportional to either the stream flow
at the time of sampling or the total stream flow since the collection
of the previous aliquot.

(1) Duty to comply. The permittee must comply with all
conditions of this permit. Any permit noncompliance
constiltutes a violalion of the Act and is grounds for
enforcement action, permit termination, revocation and
reissuance, modification, or for denial of a permit renewal
application. The permitiee shall comply with effluent standards
or prohibitions established under Seclion 307(a) of the Clean
Water Act for toxic pollutants within the time provided in the
regulations that establish these standards or prohibitions, even
if the permit has not yet been modified to incorporate the
requirements.

(2) Duty to reapply. If the permittee wishes to continue an activity
regulated by this permit after the expiration date of this permit,
the permittee must apply for and obtain a new permit. If the
permittee submils a proper application as required by the
Agency no later than 180 days prior to the expiration date, this
permit shall continue in full force and effect until the final
Agency decision on the application has been made.

{3) Need to halt or reduce activity not a defense. It shall not be
a defense for a permittee in an enforcement action that it would
have been necessary lo halt or reduce the permitted activity in
order to maintain compliance with the conditions of this permit.

(4) Duty to mitigate. The permittee shall take all reasonable
sleps to minimize or prevent any discharge in violation of this
permil which has a reasonable likelihood of adversely affecting
human health or the environment.

(5) Proper operation and maintenance. The permitiee shall at
all times properly operate and maintain all facilities and
systems of treatment and control (and related appurienances)
which are installed or used by the permitiee o achieve
compliance with conditions of this permit. Proper operation
and maintenance includes effective performance, adequate
funding, adequate operator staffing and training, and adequate
laboratory and process controls, including appropriate quality
assurance procedures. This provision requires the operation of
back-up, or auxiliary facilities, or similar systems only when
necessary to achieve compliance with the condilions of the
permit.

{6) Permit actions. This permit may be modified, revoked and
reissued, or terminated for cause by the Agency pursuant to 40
CFR 122,62 and 40 CFR 122.63. The filing of a request by the
permittee for a permit modification, revocation and reissuance,
or termination, or a nolification of planned changes or
anlicipated noncompliance, does not stay any permit condition.

(7) Property rights. This permil does not convey any property
rights of any sort, or any exclusive privilege.

{8) Duty to provide information. The permittee shall furnish to
the Agency within a reasonable time, any information which the
Agency may request to determine whether cause exists for
modifying, revoking and reissuing, or terminating this permit, or
lo determine compliance with the permit. The permittee shall
also furnish to the Agency upon request, copies of records
required to be kept by this permit.
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(a)

(b)

(€)

(d)

(10} Mo
(@)

(b)

(c)

{d)

(11) Signatory
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(9) Inspection and entry. The permittee shall allow an authorized
representative of the Agency or USEPA (including an
authorized conlractor acting as a representative of the Agency
or USEPA), upon the presentation of credentials and other
documents as may be required by law, to:

Enter upon the permitiee’s premises where a regulated
facility or aclivity is located or conducted, or where records
must be kept under the conditions of this permit;

Have access to and copy, at reasonable times, any
records that must be kept under the conditions of this
permit;

Inspect at reasonable times any facilities, equipment
(including monitoring and control equipment), practices, or
operations regulated or required under this permit; and
Sample or monitor at reasconable times, for the purpose of
assuring parmit compliance, or as otherwise authorized by
the Act, any substances or parameters at any localion.

nitoring and records.
Samples and measurements taken for the purpose of
monitoring shall be representative of the monitored
activity.
The permiltee shall refain records of all monitoring
information, including all calibration and maintenance
records, and all original strip chart recordings for
continuous monitoring instrumentation, copies of all
reporis required by this permit, and records of all dala
used to complete the application for this permit, for a
period of at least 3 years from the date of this permit,
measurement, report or application. Records related to
the permittee’s sewage sludge use and disposal activities
shall be retained for a period of at least five years (or
longer as required by 40 CFR Part 503). This period may
be extended by request of the Agency or USEPA at any
time.
Records of monitoring information shall include:
(1) The date, exact place, and time of sampling or
measurements:
(2) The individual(s) who performed the sampling or
measurements;
(3) The date(s) analyses were performed;
(4) The individual(s} who performed the analyses;
(5) The analytical techniques or methods used: and
{6) The resulls of such analyses.
Monitering must be conducled according lo test
procedures approved under 40 CFR Part 136, unless other
test procedures have been specified in this permit. Where
no test procedure under 40 CFR Part 136 has been
approved, the permittee must submit to the Agency a test
method for approval. The permittee shall calibrale and
perform maintenance procedures on all monitoring and
analytical instrumentation at intervals to ensure accuracy
of measurements.
requirement.  All

applications, reports or

information submitted to the Agency shall be signed and
certified.

(a)

(b)

Application. All permit applications shall be signed as
follows:

(1) For a corporation: by a principal executive officer of
at least the level of vice president or a person or
position  having overall responsibility for
environmental matters for the corporation:

For a partnership or sole proprietorship: by a general
partner or the proprietor, respectively; or

For a municipality, Stale, Federal, or other public
agency: by either a principal executive officer or
ranking elected official.

Reports. Al reports required by permits, or other
information requested by the Agency shall be signed by a

(2)
(3

(c)

(d)

person described in paragraph (a) or by a duly authorized

representative of that person. A person is a duly

authorized representative only if:

{1) The authorization is made in wriling by a person
described in paragraph (a); and

{2) The authorization specifies either an individual or a
position responsible for the overall operation of the
facility, from which the discharge originates, such as
a plant manager, superiniendent or person of
equivalent responsibility; and

(3) The written authorization is submitted to the Agency.

Changes of Authorization. If an authorization under {b)

is no longer accurate because a different individual or

position has responsibility for the overall operation of the

facility, a new authorization satisfying the requirements of

({b) must be submitted to the Agency prior lo or together

with any reports, information, or applications to be signed

by an authorized representative.

Certification. Any person signing a document under

paragraph (a) or (b) of this section shall make the

following certification:

| cerlify under penalty of law that this document and all
attachments were prepared under my direction or
supervision in accordance with a system designed to
assure that qualified personnel properly gather and
evaluate the information submitted. Based on my inquiry
of the person or persons who manage lhe system, or
those persons directly responsible for gathering the
information, the information submilted is, lo the best of
my knowledge and belief, true, accurate, and complete. |
am aware that there are significant penallies for
submitting false information, including the possibility of
fine and imprisonment for knowing violations.

(12) Reporting requirements.

(a)

(b)

(c)
(d)

Planned changes. The permittee shall give notice to the
Agency as soon as possible of any planned physical
alterations or additions to the permitted facility.

Nolice is required when:

{1) The alteration or addition io a permitted facility may
meet one of the criteria for determining whether a
facility is a new source pursuant 1o 40 CFR 122.29
(b); or

The alteration or addition could significantly change
the nature or increase the quantity of pollutants
discharged. This notification applies to pollutants
which are subject neither to effluent limitations in the
permit, nor to notification requirements pursuant to
40 CFR 122.42 (a)(1).

The alteration or addition results in a significant
change in the permiltee’s sludge use or disposal
practices, and such alteration, addition, or change
may justify the application of permit conditions that
are different from or absent in the existing permit,
including notification of additional use or disposal
sites not reported during the permit application
process or not reported pursuant to an approved
land apgplication plan.

Anticipated noncompliance. The permittee shall give
advance nolice to the Agency of any planned changes in
lhe permitted facility or aclivity which may result in
noncompliance with permit requirements.

Transfers. This permit is not transferable to any person
except after notice to the Agency.

Compliance schedules. Reports of compliance or
noncompliance with, or any progress reports on, interim
and final requirements contained in any compliance
schedule of this permit shall be submitied no later than 14
days following each schedule date.

(@)

@
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Monitoring reports. Moniloring resulls shall be reported

at the intervals specified elsewhere in this permit.

(1)} Monitaring results must be reporled on a Discharge
Monitoring Report (DMR).

(2) If the permittee monitors any pollutant more
frequently than required by the permit, using test
procedures approved under 40 CFR 136 or as
specified in the permit, the results of this monitoring
shall be included in the calculation and reporting of
the data submitted in the DMR.

(3) Calculations for all limitations which require
averaging of measurements shall utilize an arithmetic
mean unless otherwise specified by the Agency in
the permit.

Twenty-four hour reporting. The permittee shall report
any noncompliance which may endanger health or the
environment. Any information shall be provided orally
within 24-hours from the time the permitltee becomes
aware of the circumstances. A written submission shall
also be provided within 5 days of the time the permittee
becomes aware of the circumstances. The written
submission shall contain a description of the
noncompliance and ils c¢ause; the period of
noncompliance, including exact dates and time; and if the
noncompliance has not been corrected, the anticipated
time it is expected to continue; and steps taken or
planned to reduce, eliminate, and prevent reoccurrence
of the noncompliance. The following shall be included as
information which must be reported within 24-hours;

(1) Any unanticipated bypass which exceeds any
effluent limitation in the permit.

(2) Any upset which exceeds any effluent limitation in
the pemit.

{3) Violation of a maximum daily discharge limitation for
any of the pollutants listed by the Agency in the
permit or any pollutant which may endanger health or
the environment.

The Agency may waive the writlen report on a case-
by-case basis if the oral report has been received
within 24-hours,

Other noncompliance. The permitiee shall report all

instances of noncompliance not reported under

paragraphs (12) (d), (e), or {f}, at the time monitoring
reports are submitted. The reporls shall contain the

information listed in paragraph {(12) (f}.,

Other information. Where the permittee becomes

aware that it failed to submit any relevant facts in a permit

applicalion, or submitted incorrect information in a permit
application, or in any report to the Agency, it shall
promptly submit such facts or information.

Bypass.

(a) Definilions.

(1) Bypass means the intentional diversion of waste
streams from any portion of a treatment facility.

(2) Severe property damage means substantial
physical damage to property, damage to the
treatment facilities which causes them to become
inoperable, or substantial and permanent loss of
natural resources which can reasonably be
expected to occur in the absence of a bypass.
Severe property damage does not mean economic
loss caused by delays in production.

{b) Bypass not exceeding limitations. The permittee may
allow any bypass to occur which does not cause
effluent limitations to be exceeded, but only if it also is
for essentiall maintenance to assure efficient
operation. These bypasses are not subject to the
provisions of paragraphs (13)(c) and (13)(d).

(14)

(c) Notice.

(1} Anticipated bypass. If the permittee knows in
advance of the need for a bypass, it shall submit
prior notice, if possible at least ten days before
the date of the bypass.

(2} Unanticipated bypass. The permittee shall
submit notlice of an unanticipated bypass as
required in paragraph (12)(f} {24-hour notice}.

(d) Prohibition of bypass.

(1) Bypass is prohibited, and the Agency may take
enforcement action against a permitiee for
bypass, unless:

(i) Bypass was unavoidable to prevent loss of life,
personal injury, or severe properly damage;

(i) There were no feasible alternatives to the
bypass, such as the use of auxiliary treatment
facilities, relention of untreated wastes, or
maintenance during normal periods of
equipment downtime. This condition is not
satisfied if adequate back-up equipment should
have been installed in the exercise of
reasonable engineering judgment to prevent a
bypass which occurred during normal periods
of equipment downtime or preventive
maintenance; and

(i) The permittee submitted notices as required
under paragraph (13)c).

{2} The Agency may approve an anticipated bypass,
after considering its adverse effects, if the Agency
determines that it will meet the three conditions
listed above in paragraph (13)d)(1).

Upset.

(a) Definition. Upset means an exceptional incident in which
there is unintentional and temporary noncompliance with
techneology based permit effluent limitations because of
factors beyond the reasonable control of the permittee.
An upset does not include noncompliance to the extent
caused by operational error, improperly designed
treatment facilities, inadequate treatment facilities, lack of
preventive mainienance, or careless or improper
operation.

(b) Effect of an upset. An upset conslitutes an affirmalive
defense to an action brought for noncompliance with such
technology based permit effluent limitations if the
requirements of paragraph (14){c) are met. No
determinalion made during administrative review of
claims that noncompliance was caused by upset, and
before an action for noncompliance, is final administrative
action subject to judicial review.

(c) Conditions necessary for a demonsiration of upset. A
permitiee who wishes to establish the affirmative defense
of upset shall demonstrate, through properly signed,
contemporaneous operating logs, or other relevant
evidence that:

{1} An upset occurred and that the permittee can identify
the cause(s) of the upset;

{2) The permitted facility was at the time being properly
operated; and

(3) The permittee submitted notice of the upset as
required in paragraph (12){f)(2) {24-hour notice}.

(4) The permittee complied with any remedial measures

required under paragraph (4).

(d) Burden of proof. In any enforcement proceeding the
permittee seeking to establish the occurrence of an upset
has the burden of proof.
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(13)

(16)

(17)

(18)

Transfer of permits. Permits may be transferred by

modification or automatic transfer as described below:

(a) Transfers by modification. Except as provided in
paragraph (b), a permit may be transferred by the
permitiee lo 2 new owner or operator only if the permit
has been modified or revoked and reissued pursuant to
40 CFR 122.62 (b} (2), or a minor modification made
pursuant to 40 CFR 122.63 (d), to identify the new
permittee and incorporate such other requirements as
may be necessary under the Clean Water Act.

(b) Automatic transfers. As an alternative to transfers under
paragraph (a), any NPDES permit may be automatically
transferred to a new permittee if;

{1) The current permitiee nolifies the Agency at least 30
days in advance of the proposed transfer date;

(2) The notice includes a wrilten agreement between the
existing and new permittees containing a specified
date for transfer of permit responsibility, coverage and
liability between the existing and new permittees; and

(3) The Agency does not notify the existing permitiee and
the proposed new permittee of its intent to modify or
revoke and reissue the permmit. If this notice is not
received, the transfer is effective on the date specified
in the agreement.

All manufacturing, commercial, mining, and silvicultural

dischargers must notify the Agency as soon as they know or

have reason to believe:

(a) That any activity has occurred or will occur which would
result in the discharge of any toxic pollutant identified
under Section 307 of the Clean Water Act which is not
limited in the permit, if that discharge will exceed the
highest of the following notification levels:

(1) One hundred micrograms per liter {100 ugA);

{2) Two hundred micrograms per liter (200 ug/l} for
acrolein and acrylonilrile; five hundred micrograms
per liter {500 ug/l) for 24-dinitrophenol and for 2-
methyl-4,8 dinitrophenol; and one milligram per liter
{1 mgA) for antimony.

(3) Five (5) times the maximum concentration value
reporied for that pollutant in the NPDES permit
application; or

(4) The level established by the Agency in this permit.

(b) That they have begun or expect to begin to use or
manufacture as an intermediate or final product or
byproduct any loxic pollutant which was not reported in
the NPDES pemit application.

All Publicly Owned Treatment Works (POTWSs) must provide

adequate notice to the Agency of the following:

(a) Any new introduction of pollutants into that POTW from
an indirect discharge which would be subject to Sections
301 or 306 of the Clean Water Act if it were directly
discharging those poilutants; and

{b) Any substantial change in the volume or character of
pollutants being introduced into that POTW by a source
introducing pollutants into the POTW at the time of
issuance of the pemmit.

(c) For purposes of this paragraph, adequate notice shall
include information on (i) the quality and quantity of
effluent introduced into the POTW, and (i) any
anticipated impact of the change on the quantity or quality
of effluent to be discharged from the POTW.

If the permit is issued to a publicly owned or publicly regulated

treatment works, the permittee shall require any industrial

user of such treatment works to comply with federal
requirements conceming:

(a} User charges pursuant to Section 204 (b) of the Clean
Waler Act, and applicable regulations appearing in 40
CFR 35;

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)
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(b} Toxic pollutant effluent standards and pretreaiment
standards pursuant to Section 307 of the Clean Water
Act; and

(c) Inspection, monitoring and entry pursuant to Section 308
of the Clean Water Act.

If an applicable standard or limitation is promulgated under
Seclion 301(b¥2){C) and (D), 304{b)}2), or 307{a)(2) and that
effluent standard or limitation is more stringent than any
effluent limilation in the permit, or controls a pollutant not
limited in the permit, the permit shall be promptly modified or
revoked, and reissued to conform to that effluent standard or
limitation.
Any authorization to construct issued to the permittee
pursuant to 35 lll. Adm. Code 309.154 is hereby incorporated
by reference as a condition of this permit.
The permittee shall not make any false slatement,
representation or certification in any application, record,
report, plan or other docurnent submitted to the Agency or the
USEPA, or required to be maintained under this permit.
The Clean Water Act provides that any person who violates a
permit condition implementing Sections 301, 302, 306, 307,
308, 318, or 405 of the Clean Water Act is subject to a civil
penalty not to exceed $25,000 per day of such violation. Any
person who willfully or negligently violates permit conditions
implementing Sections 301, 302, 306, 307, 308, 318 or 405 of
the Clean Walter Act is subject lo a fine of not less than
$2,500 nor more than $25,000 per day of violation, or by
imprisonment for not more than one year, or both,
Additional penalties for violating these sections of the Clean
Water Act are identified in 40 CFR 122.41 (a)(2) and (3).
The Clean Water Act provides that any person who falsifies,
tampers with, or knowingly renders inaccurate any monitoring
device or method required to be maintained under this permit
shall, upon conviction, be punished by a fine of not more than
$10,000, or by imprisonment for not more than 2 years, or
both. If a conviclion of a person is for a violation committed
after a first conviction of such person under this paragraph,
punishment is a fine of not more than $20,000 per day of
violation, or by imprisonment of not more than 4 years, or
both.
The Clean Water Act provides that any person who knowingly
makes any false stalement, representation, or cerlification in
any record or other document submitted or required to be
maintained undar this pemmnit, including monitoring reports or
reports of compliance or non-compliance shall, upon
conviclion, be punished by a fine of not more than $10,000
per violation, or by imprisonment for not more than 6 months
per violation, or by both.

Collected screening, slurries, sludges, and other solids shall

be disposed of in such a manner as to prevent entry of those

wastes (or runoff from the wastes) into waters of the State.

The proper authorization for such disposal shall be abtained

from the Agency and is incorporated as part hereof by

reference.

in case of conflict between these slandard conditions and any

other condilion{s) included in this permit, the other
condition(s) shall govern.
The permittee shall comply with, in addilion to the

requirements of the permit, all applicable provisions of 35 Ill.
Adm. Code, Subtitle C, Subtille D, Sublitte E, and all
applicable orders of the Board or any court with jurisdiction.
The provisions of this permit are severable, and if any
provision of this permit, or the applicalion of any provision of
this permit is held invalid, the remaining provisions of this
permit shall continue in full force and effect.

(Rev. 7-9-2010 bah)
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APPENDIX F

SAMPLE CLASSIFICATION
TABLES
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Peabody Coulterville Mining, LLC.
lllinois Sediment Basin Water Sample Classification

lllinois Sediment Basin - Acid IL-SB-ACID
Field Measurements
Condition 1, 3, or 4: Flow, pH, Temp
Condition 2: Flow, pH, Temp, Settleable Solids
Lab Containers & Preservative
Condition 1, or 4: Plastic 1-Liter, Plastic 500 mL w/ HNO3
Condition 2: Plastic 1-Liter
Analytes
Condition 1 or 4: Acidicty, Alkalinity, pH (lab), Fe, Mn, Cl, SO,, TSS, Hardness
Condition 2 or 3: pH (lab), Cl, SO,, Hardness
Field Containers & Preservative
Condition 2: Plastic 1-Liter Bottle
lllinois Sediment Basin - Alkaline Type 1 IL-SB-ALK-1
Field Measurements
Condition 1, 3, or 4: Flow, pH, Temp
Condition 2: Flow, pH, Temp, Settleable Solids
Lab Containers & Preservative
Condition 1, or 4: Plastic 1-Liter, Plastic 500 mL w/ HNO3
Condition 2: Plastic 1-Liter
Analytes
Condition 1 or 4: Acidicty, Alkalinity, pH (lab), Fe, Mn, Cl, SO,, TSS, Hardness
Condition 2 or 3: pH (lab), Cl, SO,, Hardness
Field Containers & Preservative
Condition 2: Plastic 1-Liter Bottle
lllinois Sediment Basin - Reclamation IL-SB-REC
Field Measurements
Condition 1, 2, or 4: Flow, pH, Temp, Settleable Solids
Condition 3: Flow, pH, Temp
Lab Containers & Preservative
Condition 1, 2, 3, or 4: Plastic 1-Liter
Analytes:
Condition 1, 2, 3, or 4: pH (lab), Hardness, SO,, Cl
Field Containers & Preservative
Condition 1, 2, or 4: Plastic 1-Liter Bottle
lllinois Sediment Basin - Mercury IL-SB-Hg
Field Measurements
Condition 1 or 4: Flow, pH, Temp
Lab Containers & Preservative
Condition 1 or 4: Sampling Kit; Lab must receive within 48 hr
Analytes:
Condition 1 or 4: Hg, Hg (diss), Field Blank
lllinois Sediment Basin - Stormwater IL-SB-STORM
Field Measurements: Flow, pH, Temp, Settleable Solids
Lab Containers & Preservative: NA
Analytes: NA
Analytes: NA

Field Containers & Preservative
Condition 1, 2, or 4: Plastic 1-Liter Bottle
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Peabody Coulterville Mining, LLC.
lllinois Sediment Basin Water Sample Classification

lllinois Sediment Basin - Semiannual Metals IL-SB-Metals

Field Measurements
Condition 1, 3, or 4:
Condition 2:

Lab Containers & Preservative
Condition 1, 2, 3, or 4:

Analytes
Condition 1 or 4:

Condition 2:

Field Containers & Preservative
Condition 2:

lllinois Sediment Basin - Pre-discharge

Field Measurements:
Lab Containers & Preservative:

Analytes:

Flow, pH, Temp
Flow, pH, Temp, Settleable Solids

Plastic 1-Liter, Plastic 500 mL, Plastic 500 mL w/ HNO3, 250 mL Glass
Amber w/ H2S04, Mercury Kit (if sampled)

Acidicty, Alkalinity, pH (lab), Fe, Mn, Cl, SO,, TSS, Hardness, As, Ba,
Cd, Cr, Cr6, Cu, Pb, Mn, Ni, Phenols, Se, Ag, Zn, low level Hg (if
low level Hg kit included)

pH (lab), Cl, SO,, Hardness, As, Ba, Cd, Cr, Cr6, Cu, Pb, Mn, Ni,
Phenols, Se, Ag, Zn, low level Hg (if low level Hg kit included)

Plastic 1-Liter Bottle

IL-SB-PRE
Flow, pH, Temp

Plastic 1-Liter, Plastic 500 mL w/HNOj;, Plastic 500 mL w/ NaOH,
Plastic 500 mL w/ H,SO,

Acidity, Alkalinity,pH (lab), Hardness, Fe, Mn, Cl, SO,, TSS, TDS,
Phenols, CN, Sb, As, Be, Cd, Cr, Cu, Pb, Hg, Ni, Se, Ag, Tl, Zn
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Peabody Coulterville Mining, LLC.
lllinois Surface Water Sample Classification

lllinois Surface Water IL-SW
Field Measurements: Flow, pH, Temp
Lab Containers: Plastic 1-Liter, Plastic 500 mL w/ HNO,
Preservative: Deliver to Lab Same Day As Sample
Analytes: Acidity, Alkalinity, pH (lab), Fe, Mn, Cl, SO,, TDS, TSS, Hardness
lllinois Surface Water - NPDES IL-SW-NPDES
Field Measurements: Flow, pH, Temp

Lab Containers & Preservative:  Plastic 1-Liter
Analytes: pH (lab), Cl, SO,, Hardness
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