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1 Overview

On behalf of Norfolk Southern Railway Company (NSRC), Arcadis U.S., Inc. (Arcadis) has prepared this
Operation, Monitoring, and Maintenance (OM&M) Plan to document operation and maintenance of the
wastewater treatment system at the NSRC East Palestine Derailment Site, in East Palestine, Ohio (Site;

Figure 1). The system layout is presented on Figure 2. The purpose of the wastewater treatment system is to
decrease the concentrations of vinyl chloride in wastewater collected from the derailment remediation areas to
levels below risk-based standards so that a contained-in determination (CID) can be obtained by the Ohio
Environmental Protection Agency (OEPA). A CID determination will allow the wastewater to be disposed of as a
non-hazardous waste. To achieve this designation, the vinyl chloride concentrations in the treated effluent stream
from the system must be below the Maximum Contaminant Level of 2 micrograms per liter (ug/L).

This OM&M Plan presents the standard OM&M procedures for the wastewater treatment system. A copy of this
OM&M Plan will be available for review in the system building. This OM&M Plan will be updated as necessary to
incorporate changes to system equipment and/or operating procedures.

For the purposes of the OM&M Plan, wastewater in the influent storage tanks and the influent stream from those
tanks to the treatment system is considered untreated wastewater, and the effluent wastewater stream
discharged by the system is considered treated wastewater.

2 Remedial Design and Treatment Components

2.1 Influent Wastewater Storage

Wastewater collected from the active soil remediation areas at the Site is stored within two one-million-gallon
modular tanks located at Tank Farm 1 (see Figure 1). Most of the influent wastewater stream is pumped from
sumps in drainage ditches/swales directly into the storage tanks. Some of the influent wastewater stream is also
collected manually using vacuum trucks and unloaded into the tanks. Each tank is 70 feet in diameter and 36 feet
tall with an individual capacity of 1,036,350 gallons when completely full with zero freeboard. At each tank, a valve
was installed on the equalization connection pipe between the tanks. Each valve is kept closed and
locked/tagged-out to reduce the potential for a release from both tanks at one time. Equalization is conducted
periodically by a valve operator manually opening the valves on each tank. Wastewater is then pumped from the
modular tanks to the treatment system.

Each tank currently has a maximum usable capacity of 680,000 gallons. The tanks are operated such that
pumping into the tanks is suspended prior to reaching the 600,000-gallon level (15.2 feet of freeboard). In the
event the operational level of 600,000 gallons is exceeded, a high-level sensor visually alarm, indicating to onsite
staff to turn off all pumps that pump wastewater into the tanks. If the 600,000-gallon alarm fails to operate, an
audible alarm will sound at 680,000 gallons (12.4 feet of freeboard). During a high-level alarm condition,
wastewater from the tanks will continue to be sent to the wastewater treatment system and may also be trucked
offsite if needed. Once water levels recede to below 600,000 gallons, pumping of wastewater into the tanks will
resume.

Following planned modifications to the secondary containment system (e.g., installation of longer sheet piling
around the secondary containment area), the maximum usable capacity in each tank will be increased to
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950,000 gallons, which will reserve 3 feet of freeboard. At that time, the alarm float settings will be adjusted to the
maximum operational capacity of 950,000 gallons (3 feet of freeboard) and the manufacturer’s maximum
recommended water level of 993,600 gallons (1.5 feet of freeboard).

The two tanks are installed within a single secondary containment consisting of an impermeable 120-mil linear
low-density polyethylene liner, steel sheet piles, and earthen berms. The total volume of available secondary
containment is 1,170,500 gallons, which provides for approximately 8 inches of freeboard.

2.2 Wastewater Treatment System

The wastewater treatment system consists of two main processes: a sediment pretreatment process, which
removes particulates from the sediment-laden influent wastewater stream, and a chemical treatment process,
which removes vinyl chloride and other volatile organic compounds (VOCs) from the wastewater.

2.2.1 Sediment Pretreatment

A transfer pump conveys wastewater from the modular tanks below grade under the truck unloading area
immediately north of the modular tank to the pretreatment system. The pretreatment system includes the following
process equipment:

e Aflocculation tank — gravity feeds wastewater from the storage tanks to the clarifier.

e A chemical aided settling system — installed at the flocculation tank using Lockwood Remedial Technologies
E50 coagulant and 9911 anionic polymer.

e A clarifier — for bulk sediment removal.

e A decanter centrifuge — to remove fine particles from the clarifier. Wastewater is decanted from the clarifier
through the centrifuge and then discharged back to the flocculation tank.

e Sand filters — installed after the centrifugal pump before the treatment building to remove residual solids from
the system.

e Bag filters — installed after the sand filters before the treatment building to remove residual solids from the
system. The skid contains a total of eight filter housings arranged into four parallel sets of two bag filters in
series.

The pretreatment system layout is shown on Figure 2. A piping and instrumentation diagram for the pretreatment
system is provided on Figure 3. Other vendor-provided figures for the system are included in Appendix A.

The pretreatment equipment configuration may be modified after the system is placed online to optimize the
sediment removal process. This is discussed further in Section 8, Contingency Modifications and Updates.

2.2.2 Chemical Treatment

The chemical treatment system is designed to remove vinyl chloride and other VOCs from the wastewater stream
and includes the following process equipment:
o QOil water separator (OWS) — contingency in case of entrained product in the wastewater stream.

e Sediment bag filters — to remove particulates from the wastewater treatment stream and reduce total
suspended solids.
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e Organoclay vessels — installed upstream from the air stripper as a precaution to remove any residual product
sheens that bypass the OWS.

e Air stripper — primary treatment process for vinyl chloride.

e Liquid-phase granular activated carbon (LGAC) vessels — installed downstream from the air stripper as a
secondary contingency VOC treatment process.

e Air stripper off-gas treatment components consisting of:

- Vapor-phase granular activated carbon (VGAC) — to remove VOCs and reduce consumption of potassium
permanganate-impregnated media downstream; and

- Potassium permanganate-impregnated media (HS600) installed downstream from VGAC to remove vinyl
chloride from the vapor stream, which does not readily adsorb to carbon.

The treatment system layout is provided on Figure 2. Piping and instrumentation diagrams for the system are
provided as Figures 4 through 7. Other vendor-provided figures for the system are included in Appendix A.

The treatment equipment configuration may be modified at some point after the system is placed online if
warranted to optimize performance. A second chemical treatment system with the same or similar process
equipment may also be installed at the Site to provide redundancy and limit downtime. The tentative layout of the
potential duplicate system equipment is shown on Figure 2. These modifications would be made with concurrence
from the United States Environmental Protection Agency (USEPA)/OEPA.

2.3  Treated Effluent Storage

As shown on Figure 1, treated effluent from the wastewater treatment system is pumped to storage tanks located
within the CID Tank Farm northeast of the wastewater treatment system area, through an above-grade 6-inch
high-density polyethylene (HDPE) line housed within a 10-inch HDPE carrier pipe for secondary containment.
Treated wastewater will be managed in batches, with one batch corresponding to the daily volume of treated
effluent produced by the wastewater treatment system (approximately 144,000 gallons). Each batch of treated
effluent will be housed in a CID tank with sufficient capacity to accommodate the entire batch volume. There are a
total of six CID tanks, which provide a total storage capacity for up to six days of operation. The effluent discharge
line is manifolded at the tank farm with valves that will allow the tanks to be filled and emptied individually.

Each tank is equipped with a high-level switch that will signal the wastewater treatment system to shut down to
prevent a potential overflow if activated. A level transducer is deployed in the tank that is actively filling so field
personnel can monitor the water level in that tank from the ground.

The CID tanks are situated within secondary containment consisting of a 60-mil HDPE liner and berm. The
containment area is sized to hold the volume of one batch of treated effluent and the precipitation from a 25-year,
24-hour rainfall event (3.96 inches). Rainwater that collects within the containment area is removed and
discharged into the one-million-gallon modular tanks either by pumping through a dedicated above-grade line (6-
inch HDPE with 10-inch HDPE containment pipe) or by vac trucks.
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3

Treatment Equipment Specifications

A summary of treatment system equipment specifications is presented below. Manuals and cut sheets for specific
equipment and the vendor-provided operating manual for the chemical treatment system are included in
Appendix B.

Sediment Pretreatment Process Equipment

e System influent transfer pump (P100)

Godwin CD100S centrifugal pump.

20 horsepower (HP), 480 volt (V), 3 phase totally enclosed, fan-cooled (TEFC) motor.
Capable of operating at a range of speeds using a variable frequency drive (VFD).
Transducer for P100 controls system process flow.

Oversized to provide flexibility in preparation for changing conditions.

Expected operating flow: 100 gallons per minute (gpm).

e Flocculation Tank

Lockwood Remediation Technologies LLC.
200-gpm maximum flow rating.
Maximum capacity of 10,000 gallons.

e  Clarifier

Lockwood Remediation Technologies LLC.
200-gpm maximum flow rating.
Maximum capacity of 18,000 gallons.

e Centrifuge

Alfa Laval LYNX 500.

660-gpm maximum flow rating.
Maximum speed of 3,250 revolutions per minute.

e Centrifuge Transfer Pump (P600)

Gorman-Rupp T3A3-B self-priming centrifugal pump.
5 HP, 480V, 3 phase TEFC motor.
Capable of operating at a range of speeds using a VFD.

Operating flow: 20 gpm.

e Sand Filters

Rain for Rent Model 48-2SSK.

425-gpm maximum flow rating.

Two 2,000-pound vessels connected in series.

e Triple Bag Filter Housings

Trade Size 2-Triple bag filter housing.
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- Three units total with varying filter sizes: 100-micron filter upstream from OWS, 50-micron upstream from
air stripper, and 20-micron upstream from LGAC units.

- Bag filter housings are rated for a maximum operating pressure of 150 pounds per square inch (psi).
e Clarifier Effluent Pump (P800A, P800B)
- Goulds 3656 centrifugal pump.

- Capable of producing 100 gpm at 115 feet of total dynamic head (TDH) during normal operation. To be
operated as alternating pumps.

- 5 HP, 480V, 3 phase TEFC motor.
- Expected operating flow: 115 gpm.
Chemical Treatment Process Equipment
e OWS
- MK Environmental OWS Model C100.
- Maximum flow capacity of 100 gpm.
e Organo Clay Vessels (T202 and T203)
- Tetrasolv HPAF-3000 vessels.
- 120-gpm maximum flow rating.

- Two 5,000-pound vessels connected in series.
e Low Profile Air Stripper

- NEEP Model 2651 6-tray air stripper.

- Stainless steel shallow tray model.

- Estimated 99.95% vinyl chloride removal efficiency for influent vinyl chloride concentration of 12 pg/L at
process flow of 100 gpm and air flow rate of 600 cubic feet per minute (cfm).

e Air Stripper Blower
- Tuthill CP Series Model 5009 rotary positive displacement lobe blower.
- 40 HP, 480V, 3 phase TEFC motor.
- 600 cfm design air flow rate (maximum of 773 cfm).
e Air Stripper Blower Knockout Tank (T400)
- MK Environmental Model KO200.
- Protects blower by removing moisture from the from the air stripper off-gas stream.
- Maximum capacity of 200 gallons.
e LGAC Vessels (T300 and T301)
- Tetrasolv HPAF-3000 vessels.
- 120-gpm maximum flow rating.
- Two 3,000-pound vessels connected in series.
e VGAC Vessels (T401 and T402)
- MK Environmental Model VF3000.
- Two 3,000-pound vessels connected in series.
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- Two additional spare vessels (T403 and T404) are staged with the system if media changeout required.
e HS-600 Potassium Permanganate Impregnated Media Vessels (T405 and T406)

- US Filter VS3000.

- Two 6,700-pound vessels connected in series.

- One additional 6,700-pound VS3000 vessel (T407) and one additional 4,000-pound HS400 Tetrasolv

VF2000 model vessel (T408) are staged with the system as spares if media changeout required.

- Three VS3000 vessels are housed on a single equipment skid. The HS400 vessel is stand-alone.
e Chemical Treatment System Transfer Pumps

- OWS (P200) and Air Stripper (P300) Transfer Pumps

» Myers 200M centrifugal pump.

7.5 HP, 480V, 3 phase TEFC motor.
Capable of producing 100 gpm at 130 feet of dynamic head (56 psi).
Oversized to overcome backpressure created by fouling in bag filters.
Pump equipped with VFD that will adjust flow rate automatically based on influent flow to the

system.
» Design flow: 100 gpm.

YV V.V V

- Knockout Tank Transfer Pump (P400)

» Myers CT10 high pressure centrifugal pump.

» 1.5 HP, 480V, 3 phase TEFC motor.

» Capable of producing 40 gpm at 60 feet of head.
» Expected operating flow: 20-60 gpm.

4  System Controls, Recording Devices, and Power
Requirements

4.1 Power Requirements

The electrical requirements for this system are three-phase, 277/480V, TEFC motors. Due to the presence of the
air stripper operation inside the system enclosure, the treatment enclosure is classified as a Class | Division Il
environment. All electric work conforms to the National Electric Code and applicable state and local codes. Only
National Fire Protection Association (NFPA) 70E trained persons or designated electricians will be permitted to
open the main control panel or other electrical-containing equipment, other than the VFD panel, when the system
has power from the generator. Preliminary electrical one line drawings for the system are provided as Figures 8,
9, and 10. Additional vendor-provided wiring diagrams and control schematics for the chemical treatment system
are included in Appendix A. System power is supplied by an onsite generator. There are two generators onsite to
provide redundancy and allow for maintenance to occur with minimal system downtime. Service of the generators
will be completed by the vendor, Sunbelt Rental, every 300 hours of generator run time.

Fueling of the generators will be completed onsite as needed by Allison Contracting using a fuel truck until an
automated refill tank can be placed for use.
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4.2 System Controls

The treatment system is equipped with a relay-based control panel that will control the system equipment
operations and act as a fail-safe device deactivating the system in the event of an alarm condition. The control
panel interface uses physical hand-off-auto control switches for the pumps and blower, a momentary push reset
button, and an emergency stop. During normal operation with no system alarms, the control panel allows the
operation of the following:

e Transfer pump P100.

e Transfer pumps P200 and P300 VFDs.
e Knockout tank transfer pump P400.

e Air stripper blower VFD.

e System influent solenoid valve.

e Chemical dosing pump P500.

e Centrifuge transfer pump P600.

o Clarifier effluent pump P800A/B.

Any alarm condition will disable the system and notify the operator. If any component is in alarm mode, no system
component will run except by manual control to clear the alarm. In the event of a system alarm or power loss, all
pumps will stop running and the solenoid valve on the system influent line will shut. See Appendix C for the
detailed alarm schedule and subsequent troubleshooting guides. System alarms are on a 30-second delay to
reduce the incidence of false alarms.

The overall system flow rate is controlled by the influent flow to the system. The flow rate to the clarifier is
controlled by manually adjusting the speed using the VFD on the P100 control panel and a level transducer. Two
flow streams exit the clarifier. Clarifier effluent is pumped by P800A/B through sand filters and bag filters to the
OWS. Operation of this pump is controlled by level switches in the effluent chamber of the clarifier. As P800A/B is
single speed only, flow from this pump can be controlled by closing a valve and monitoring the flow rate at FI800.

Sludge is pumped using P600 to the centrifuge. Flow from this pump is controlled using a VFD. Solids that are
dewatered by the centrifuge are allowed to fall into a roll-off beneath the centrifuge stand. Wastewater separated
from the centrifuge solids will gravity drain back to the clarifier.

Transfer pumps P200 and P300 are controlled by VFDs. The transfer pump VFDs are set to maintain a constant
level in their associated tanks using a level transmitter up to the system design maximum flow rate of 100 gpm
(i.e., air stripper transfer pump P300 uses a level transducer located in the sump of the air stripper). Flow rates
throughout the system will be balanced for a flow rate of 100 gpm or less. Knockout tank transfer pump P400 will
use level switches for activation and discharge to the OWS.

If additional adjustments are required to balance the system by adjusting VFD set points, the system engineer will
be contacted for further instructions. Normal onsite adjustments should only require adjustment of the butterfly
valve at P100, and adjustment for the controls for the chemical dosing pump (P500) and sludge pump (P600).

The treated effluent CID tanks are equipped with high-level switches that will shut down the treatment system if
actuated to prevent a potential tank overflow. Emergency stop (E-stop) buttons are located on the main system
control panel and at the treated effluent tank farm that will shut down the system if actuated.
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4.3 System Telemetry and Recording

The system is equipped with telemetry that will notify Site operation and maintenance personnel in the event of an
alarm condition, which shuts down the system operation. The telemetry consists of an Allen Bradley
programmable logic controller (PLC) and a cellular internet modem, which can send system alarm notifications by
text or email. The PLC will maintain a log of system alarms, pump run times, blower run time, and system flow
totals for use with the telemetry system. The telemetry system is the primary way to determine what alarm
occurred to shut down the system for troubleshooting. The telemetry system will send out nightly status emails
and monthly summaries of system operation. All regular system status and summary emails will be memorialized
on a weekly basis and saved to a system monitoring folder. System status emails will be composed of alarm logs,
pump run times, the blower run time, and system flow totals.

4.3.1 Remote Connection Procedure

The telemetry system interface can be viewed remotely using any web browser. Every user that requires access
to the system telemetry will receive their own username and password. Users can access the telemetry by going
to https://mkenvsos.com. Users will be prompted to log in and once they are logged in, they will be able to view
data for the Site. An example of the telemetry interface is included in Appendix D.

System personnel can be added to and removed from the telemetry system by contacting the system vendor.

5 System Permitting

Treated off-gas from the air stripper will be discharged to the atmosphere under either an air permit from OEPA,
or an emergency air permitting exemption letter from the OEPA director. A copy of the air permit or exemption
letter will be included in Appendix E once it has been issued by OEPA, along with any applicable backup
documentation. Treatment of wastewater by the system is not allowed until this permit or exemption letter is in
place. Proposed system air monitoring/sampling requirements are detailed in Section 6. These will be updated as
necessary to match the sampling requirements specified in the final air permit or exemption letter issued by
OEPA.

System generators are 100-kilowat/125-kilovolt-amp diesel power generators. The engines are considered
portable engines that meet the definition of a non-road engine as defined in Ohio Administrative Code (OAC)
3745-31-01(CCCC) and OAC 3745-31-01(CCCC)(1)(c). Non-road engines are exempt from permitting under
OAC 3745-31-03(B)(1)(qq)- Per the definition of a non-road engine, the generator will be considered a stationary
source if it remains in the same location for more than 12 consecutive months. Thus, if it appears that the
wastewater treatment system will operate for more than 12 months, a permit-to-install will be secured for the
generators, or the generators will be replaced by a power drop from the local electric utility.
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6 Operation and Maintenance

6.1 Initial System Startup and Startup After Extended
Deactivation

Initial system startup procedures are detailed in the System Startup Checklist, which is included as Appendix F.
Upon completion of initial system startup, the completed checklist shall be sent to the supervising engineer and
the original included with the hard copy of this OM&M Plan that is kept with the system onsite.

Portions of the System Startup Checklist should also be completed upon restarting the system after an extended
period of deactivation. The supervising engineer will be consulted to determine the steps that should be followed
in this situation.

6.2 System Restart Procedure

In the event of the activation of a failsafe, the system will shut down. An alarm notification will be transmitted to
parties listed in the alarm notification program. Personnel will respond to the system to troubleshoot the cause of
the alarm and complete required activities to rectify the issue causing the alarm. If required, system engineer or
engineering support should be contacted to discuss the issue prior to system correction and restart. Once the
cause of the alarm has been identified and resolved, the alarm will be cleared by depressing the reset button, and
the system will then restart in normal operation. Potential alarm conditions, probable causes, and troubleshooting
are listed in Appendix C.

System alarms will be communicated to staff through the telemetry system, and by alarm notification lights shown
on the bottom left of the control panel.

6.3 OM&M Inspections

System OM&M inspections will be completed daily, with sampling/monitoring performed at the frequency specified
in Exhibit 1 below. This schedule may be adjusted as necessary based on system performance and in
consultation with USEPA/OEPA and the supervising engineer. More frequent monitoring of system operations
may also be required to comply with other regulations/requirements for unloading and loading of untreated
wastewater and treated effluent wastewater from storage tanks.

During each OM&M inspection, system operational readings such as pressures, treatment flow rates, and air
stripper effluent exhaust VOC concentrations will be recorded on a log sheet, to be maintained in this OM&M
Plan. A copy of the system OM&M field log sheet is provided in Appendix G.

6.4 Preventative Maintenance

Preventative maintenance will be performed in accordance with manufacturer/vendor recommendations. Routine
monitoring and preventative maintenance activities to be performed on system equipment are listed in Table 1.
Additional equipment maintenance procedures/details are provided in Appendix G.

www.arcadis.com

East Palestine OMM Plan Arcadis Draft Rev4 9



Operation, Monitoring, and Maintenance Plan — Wastewater Treatment System

6.5  Spill Prevention, Control, and Countermeasure

All wastewater-containing (treated and untreated) treatment system equipment is secondarily contained for spill
contingency purposes. The chemical treatment system building, which houses the air stripper, OWS, and bag
filters, is designed with a containment lip surrounding the floor to hold 110% of the capacity of the largest
wastewater-containing vessel inside the building. The building is equipped with a floor sump with a high-level
switch that will trigger a system shutdown alarm if activated. The remaining wastewater-containing treatment
system equipment and process vessels are situated within an above-grade secondary containment berm
constructed on an impermeable 60-mil HDPE liner sized to contain 110% of the volume of the largest vessel in
the containment. The containment area is equipped with a high-level switch that will trigger a system shutdown
alarm if activated. The surrounding area is 9-inch-thick asphalt pavement, which is sloped to direct wastewater
that accumulates on the pavement into two catch basins. Wastewater that accumulates in the catch basins will be
removed by a pump or by a vac truck and discharged into the modular tanks for subsequent treatment. All
wastewater conveyance piping not located within the system staging area is double walled, including the piping
that will transfer the treated effluent from the system to the CID Tank Farm. System equipment will be inspected
daily for leaks. A spill kit sized for 20 gallons will remain onsite for use in the event it is required.

6.6 Wastewater Treatment Sampling and Monitoring

Samples will be collected for laboratory analysis from the system wastewater treatment stream as specified in
Exhibit 1 below for the first week of wastewater treatment operations. During this initial one-week operating
period, all analyses will be performed on a 24-hour turnaround, or the fastest turnaround available from the
receiving laboratory.

Exhibit 1. Initial Wastewater Treatment Sampling Plan

6 samples daily (1 every 4 hours) Vinyl chloride (8260D)
OWS effluent® (SP200) o \T/(S)SC?ZEZ‘)‘S’)' acrylate (8260D)
aily

TPH GRO/DRO (8015D)

VOCs + butyl acrylate (8260D)
Organo clay midfluent Dail TSS (2540D)
(SP202A) y TPH GRO/DRO (8015D)

Total RCRA metals (via SW-
846 Methods 6010/7471)

6 samples daily (1 every 4 hours) Vinyl chloride (8260D)
Air stripper influent (SP203A) . VOCs + butyl acrylate (8260D)
Daily TSS (2540D)
TPH GRO/DRO (8015D)
6 samples daily (1 every 4 hours) Vinyl chloride (8260D)
Air stripper effluent (SP300) i VOCs + butyl acrylate (8260D)
Daily TSS (2540D)

TPH GRO/DRO (8015D)
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6 samples daily (1 every 4 hours) Vinyl chloride (8260D)
LGAC midfluent (SP304A) _ VOCs + butyl acrylate (8260D)
Daily TSS (2540D)
TPH GRO/DRO (8015D)
6 samples daily (1 every 4 hours) Vinyl chloride (8260D)
LGAC effluent (SP306) Daily VOCs + butyl acrylate (8260D)

TPH GRO/DRO (8015D)

Treated effluent storage tank Vinyl chloride (8260D)

(SP900) Daily Total RCRA metals (via SW-
846 Methods 6010/7471)
3 Daily — first week of operation TSS (2540D)
Clarifier effluent (SP800) Total RCRA metals (via SW-
Weekly — after first week 846 Methods 6010/7471)

TSS (2540D)
TPH GRO/DRO (8015D)

Wastewater treatment system Daily VOCs + butyl acrylate (8260D)

influent (SP100) Daily — first week of operation TSS (2540D)

Total RCRA metals (via SW-
846 Methods 6010/7471)

Once at startup

Weekly — after first week

Notes:

(1) OWS effluent sample represents influent wastewater quality to chemical treatment system.

(2) Samples collected from sample port (SP) locations shown on Figures 3, 4, 5 and 6.

DRO - diesel range organics; GRO — gasoline range organics; TPH — total petroleum hydrocarbons; TSS — total suspended solids

Procedures for collecting system wastewater samples for laboratory analysis are provided in Appendix H.

Field measurements of pH and turbidity will also be collected from the following locations periodically during
system startup and subsequent continuous operations to evaluate sediment pretreatment equipment
performance:

o Wastewater treatment system influent (SP100), and
e Clarifier effluent (SP800).

After the first week of wastewater treatment, the sample results (excluding TSS) will be reviewed with
USEPA/OEPA and a modified sampling plan with reduced sampling frequency will be developed that meets the
approval of both agencies. This modified sampling plan will be incorporated into this OM&M Plan as a revision.

Total VOC sample results from wastewater treatment system influent port SP-100 will be used confirm that
potential VOC emissions from the two open-top influent storage tanks are not exceeding the OEPA air emissions
de minimis limit of 10 pounds per day (Ibs/day). The total VOC concentration will be calculated for each sample
specified in CID Quality Assurance Project Plan Worksheet #11-B. The resulting total VOC concentration will be
compared to the threshold total VOC concentration of 41.72 milligrams per liter, which, based on air emissions
modeling performed on the two influent storage tanks, is the maximum concentration at which VOC air emissions
from the tanks will remain below the OEPA de minimis limit of 10 Ibs/day. If sample results indicate that VOC
emissions from the tanks could exceed 10 Ibs/day, NSRC will notify EPA/OEPA to discuss additional actions that
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may be necessary, which may include additional air modeling, submission of a permit exemption request, or a
substantively compliant permit approval.

Total VOC sample results from wastewater treatment system influent port SP-100 will also be monitored to
confirm that concentrations do not exceed the 10 parts per million by weight threshold specified for process vents
associated with air stripping operations that manage hazardous wastes under the Organic Air Emission Standards
in 40 Code of Federal Regulations (CFR) Parts 264 and 265, Subpart AA. If the total VOC concentration detected
at SP-100 should exceed 10 parts per million by weight, the air stripper emissions would no longer be exempt
from the conditions of Subpart AA, and NSRC will notify EPA/OEPA to discuss potential corrective actions.

6.7  Air Emissions Sampling and Monitoring

Air grab samples will be collected in SUMMA canisters, or using a comparable method, from the locations and at
the frequency specified in Exhibit 2 below and analyzed for VOCs using method TO-15. Influent and effluent
concentrations will be used to calculate uncontrolled and controlled emission rates and to verify the control
efficiency of the VGAC and potassium permanganate.

Air sampling data will be used to evaluate the performance of system vapor treatment process equipment and to
confirm that this equipment is attaining a 95% removal efficiency for VOCs, as well as that total VOC emissions
from the system vapor treatment process do not exceed the 10 Ibs/day de minimis threshold limit specified in
OAC 3745-15-05.

The sampling frequency will gradually be decreased after the first week of wastewater treatment operations once
the system vapor emission rates and media removal efficiencies are confirmed.

In addition to the roaming realtime air monitoring using handheld instrumentation in the community and the mobile
laboratory route encompassing the work area, an additional AreaRAE has been set up on the work area perimeter
and an additional analytical air sampling location has been set up in the community. The AreaRAE continuously
monitors for VOCs and takes a reading every 15 seconds. The new AreaRAE location can be seen in Figure 12
as AR20. The analytical station is comprised of an evacuated canister that is analyzed for TO-15 + TICs and a
passive dosimeter badge that is analyzed for butyl acrylate. The location of the additional analytical sample is
identified as MC20 in Figure 13.
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Exhibit 2. Vapor Treatment Sampling Plan

First week of operation

Air stripper effluent (SP403)

VGAC midfluent (SP404)

VGAC effluent (SP405) Daily VOCs (TO-15)
HS-600 midfluent (SP406)

HS-600 effluent (SP408)

First month of operation

Air stripper effluent (SP403)

VGAC midfluent (SP404)

VGAC effluent (SP405) Weekly VOCs (TO-15)
HS-600 midfluent (SP406)

HS-600 effluent (SP408)

Remainder of operation

Air stripper effluent (SP403)

VGAC midfluent (SP404)

VGAC effluent (SP405) Biweekly VOCs (TO-15)
HS-600 midfluent (SP406)

HS-600 effluent (SP408)

Notes:

(1) Vapor samples will be collected at the frequency described above during periods the system is treating wastewater in a state of normal
operation. There may be instances where the system is not operating or has not operated for an extended period. In such instances,
vapor samples should be collected soon after starting and then the normal sampling frequency should continue. Similarly, the initial wet
testing of the system following completion of construction will be performed using clean potable water, not untreated wastewater
collected from the Site, and thus air samples will not be collected during the wet testing period.

(2) Frequency of sampling may be adjusted pending results and follow-up with OEPA/USEPA.

(3) Samples collected from sample port (SP) locations shown on Figures 3, 4, 5, and 6.

Procedures for collecting system air samples are provided in Appendix H.

Handheld photoionization detectors (PIDs) will be utilized to monitor for breakthrough of the activated carbon and
potassium permanganate vapor control devices. The PID meter will have at a minimum a 10.6-electron-volt (eV)
lamp to detect vinyl chloride, which has an ionization potential of 9.99 eV. PID readings will be measured daily
from the following locations for the first three months of operation. After the first three months, monitoring
frequency may be reduced to weekly.

o Air stripper effluent (SP403).

e VGAC midfluent (SP404).

e VGAC effluent (SP405).

e HS-600 midfluent (SP406).

e HS-600 effluent (SP408).
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The VGAC midfluent and VGAC effluent monitoring points will be used to determine breakthrough of the carbon
canisters. The HS600 midfluent and HS600 effluent monitoring points will be used to determine breakthrough of
the potassium permanganate canisters. When breakthrough is detected, media vessels will be changed out in a
timely manner.

6.8 System Waste Management

Several waste streams will be generated during routine treatment system operation and maintenance activities.
Non-media solid wastes, including but not limited to carbon, filter socks, used bag filters, and cleaning fluids, and
solids generated as a result of operating the onsite treatment system (OM&M waste) will be characterized as
U043 listed hazardous wastes. Non-media wastes will also be evaluated for characteristics of a hazardous waste,
in particular RCRA metals. Current sampling, characterization, and disposal of waste are documented in the
NSRC East Palestine Waste Management Plan (WMP), which was approved on April 18, 2023 by USEPA. The
proposed waste streams that will be generated by treatment system operation and maintenance are summarized
below along with a brief description of the onsite storage requirements. Additional details regarding the onsite
management of waste is provided in the WMP. System operations personnel should contact the waste
management coordinator to verify compliance with onsite storage in temporary units and containers and to
arrange for sampling and disposal. Unified Command will be notified prior to establishment of any new temporary
waste management units. All temporary waste units must be appropriately labeled in accordance with the WMP.

All hazardous wastes will require disposal at a Resource Conservation and Recovery Act (RCRA) permitted
facility. Prior to offsite disposal of any wastes, the notification requirements in Paragraph 46.b of the Unilateral
Administrative Order for Removal Actions will be completed in addition to any notifications NSRC has committed
to. Currently Comprehensive Environmental Response, Compensation, and Liability Act Off-Site Rule (OSR)
notification is being handled by USEPA. NSRC will provide USEPA with the names, addresses, and USEPA IDs
of any proposed disposal facilities and will not ship waste offsite until USEPA OSR approval is received.

Dewatered Sediment

Dewatered sediment from the centrifuge will accumulate in a roll-off container located adjacent to the centrifuge.
The roll-off container will be secondarily contained and inspected daily. The dewatered sediment will be
characterized as a U043 listed hazardous waste and will be sampled to verify that the waste does not meet
criteria of a RCRA characteristic hazardous waste or a Toxic Substances Control Act regulated waste. When the
roll-off is half full, field personnel will contact the waste management coordinator to schedule sampling. The roll-
off changeout will be scheduled with sufficient lead time to avoid unnecessary system shutdown due to a full
container.

Spent Carbon Media

Spent carbon will be removed from vessels by a vac truck and placed into drums or supersacks. These will be
staged temporarily within secondary containment within the secure system area pending USEPA approval for
offsite disposition or recycling. Spent carbon may be disposed of or recycled as U043 listed hazardous waste.

Spent Organo Clay and Potassium Permanganate Impregnated Media

Spent organo clay and potassium permanganate impregnated media will be removed from vessels by a vac truck
and placed into drums or supersacks, which will be staged temporarily within secondary containment within the
secure system area pending USEPA approval for offsite disposition as a U043 listed hazardous waste.
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Spent Bag Filters

Spent bag filters will be placed in 55-gallon United States Department of Transportation hazardous storage
drums, which will be staged temporarily on secondary containment in the system area. Absorbent materials may
be added before or when hazardous waste first starts to accumulate in a container [40 CFR 270.1(c )(2)(vii)].
Adding absorbent materials to hazardous waste collection containers minimizes or eliminates the amount of free
liquids that could leak or spill from the collection container. Full drums will be removed periodically and
transported to the central drum accumulation area prior to disposition as a U043 listed hazardous waste. Drums
will be labeled and will be inspected weekly.

Solids from Air Stripper Cleaning

Residual solids from air stripper cleaning will be managed as U043 listed hazardous waste. If water is used to
clean the air stripper, it should be containerized in drums and allowed to sit so the entrained solids will settle to
the bottom. Once the solids have settled, the wastewater will be decanted from the solids to the extent
possible/practical and transferred into the hazardous wastewater storage tanks.

6.9 Effluent Tank(s) Decontamination Process

If analytical results from a daily batch show vinyl chloride concentration above the Maximum Contaminant Level
(2 ug/L), the treated wastewater will be managed as U043 wastewater and will be placed back into the H-24 and
H-25 so it can be retreated, or it will be transported offsite for disposal as a U043 hazardous waste. The CID
(effluent) tank that held the batch of treated wastewater containing exceedances of the Maximum Contaminant
Level will be completely drained, and the liner will be rinsed with clean water before the tank can be reused for the
treated wastewater. Rinse water from the cleaning of the tank will be consolidated with the other “decontamination
water” and managed as a U043 waste for offsite disposal.
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6.10 System Suppliers, Vendors, Subcontractors

Exhibit 3. System Vendors

MKE — Ed Tung and Jeremiah Horne

Telemetry Updates 1 Da
v P Y Email — ETung@mkenv.com, JHorne@mkenv.com
Bag Filters 5 davs Barron Filtration Inc.
¢ 4 Phone: (724) 223-0299
MKE — Ed Tun
Carbon 2 Weeks 9
Phone — (847) 778-3213
MKE — Ed Tun
HS6000 2 Weeks 9
Phone — (847) 778-3213
i Rain for Rent — Jeremy Sims
Sand Filters ) .
Email — JSIMS@rainforrent.com
Clarifier / Chemical Lockwood Remediation Technologies — Mike Deso
Injection System Email — mdeso@LRT-llc.net
Centrifuge and Xylem — Travis Staib
Accessories Email — travis.staib@xylem.com

Sunbelt Rental — Evan Myers
1 Week Phone — (303) 471-3699
Alternate Phone — (330) 650-1874

Generator and
Accessories

Allison Contracting — Noah Allison

Fuel — Generator 1 Day
Phone — (330) 383-0481
Eurofins (Canton, OH) — Michael DelMonico
Laboratory — Wastewater 4 Days
Phone — (330) 966-9783
i Eurofins (Folsom, CA) — Jade White
Laboratory — Air 10 Days®
Phone — (800) 985-5955
Note:

(1) Due to the high demand for SUMMA canisters, laboratories often have difficulty filling orders; therefore, the more lead time provided to
the laboratory the better.

7 Alarm and Emergency Response

In the event that an alarm is triggered, the system should be shut down and the engineer on call should be
contacted to help troubleshoot. If the situation feels unsafe, the engineer on call should be contacted immediately.

In the event an emergency occurs, including a spill, the Operations Section Site Remediation Command, Waste
Chief, and System Engineer should be notified immediately of the discovery by onsite personnel. The Operations

www.arcadis.com

East Palestine OMM Plan Arcadis Draft Rev4 16


mailto:ETung@mkenv.com
mailto:JHorne@mkenv.com
mailto:JSIMS@rainforrent.com

Operation, Monitoring, and Maintenance Plan — Wastewater Treatment System

Section Chief will notify Unified Command within 30 minutes of notification. The contact information is listed in
Exhibit 4 and Exhibit below.

Exhibit 4. Alarm Response (DRAFT)

Alarm Triggered Immediate Response

Storage Tank - Level Switch High High (LSHH100) Shut down system. Matt Swi:zg]rier(;2n4§e;|34 9514

Begin system
troubleshooting if safe to do
so0, see Appendix C.

Flocculation Tank - Level Switch High High (LSHH100)

Clarifier - Level Switch High High (LSHH200)

Oil Water Separator - Level Switch High High Contact on-call engineer for
(LSHH200) assistance if needed.
Air Stripper Sump - Level Switch High High (LSHH300)
OR
Level Switch Low
(LSL300)

Knockout Tank - Level Switch High High (LSHH400)

Air Stripper Blower - Temperature Switch High High
(TSHH403)

Storage Tank Field - Level Switch High High
(LSHH306)

Building Sump - Level Switch High High (LSHH307)

LGAC/Organo Clay Vessel Containment - Level Switch
High High (LSHH308)

If non-emergency: Engineer on call

E top (E-st E t if ired.
mergency Stop (E-stop) vacuate area if required If emergency: see contacts in Exhibit 5

Exhibit 5. Emergency Response

Event Immediate Response Contact

Hazard within

. Shut down system if safe to do so.
containment

Waste Chief: Michelle Clayton — (412) 614-1624
Shut down system and address with Command Center: Justin Gaudi — (724) 889-3305
Spill outside of onsite spill kit if safe to do so. Matt Swenson — (724) 934-9514
containment
Evacuate area as required.
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8 Contingency Modifications and Updates

The configuration of the sediment pretreatment equipment is subject to change based on the actual sediment load
observed in the influent stream to the system and the sediment removal performance/efficiencies of the
equipment. This will be evaluated during system startup. Sediment pretreatment equipment that is included in the
current system design may be taken offline and removed from the process if it is determined to be unnecessary.
Similarly, certain equipment that is currently included in the system chemical treatment process (e.g., OWS,
organoclay vessels) may also be taken offline and removed if system performance monitoring data demonstrate
that this equipment is not necessary to achieve wastewater treatment objectives and/or is not otherwise
beneficial. Any such proposed modifications to the chemical treatment process equipment will be subject to
approval by USEPA/OEPA.

A second chemical treatment system with the same or similar process equipment may be installed at the Site
after the first system is up and running with the goal of maximizing system uptime. This second system would
provide redundancy to limit operating downtime during both routine equipment maintenance and unplanned
shutdowns. A preliminary equipment layout for the second system is shown on Figure 2. If installed, the second
system would have the same treatment processes as the first with similar equipment, capacities, and treatment
efficiencies, sized for a design flow rate of 100 gpm. Documentation for the second system would be incorporated
into this OM&M Plan as a modification. USEPA/OEPA will be consulted prior to installing the second system at
the Site.

All system modifications will be documented in Appendix | and the onsite operations and maintenance manual will
be redlined and marked as applicable. Updated versions of the manual will be available online and be made
available onsite as necessary based on system and maintenance updates.
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Table 1

Wastewater Treatment System Monitoring/Maintenance Schedule

Failsafe Devices

Monthly

Monitoring/Maintenance Activity

Inspect and test the failsafe devices shown on the P&IDs:

Oil Water Separator Level Switch High High (LSHH-200)

Air Stripper Sump Level Switch High High (LSHH-300)
Knockout Tank Level Switch High High (LSHH-400)

Air Stripper Blower Temperature Switch High High (TSHH-403)
Discharge Tank Field High High (LSHH-306)

Building Sump High High (LSHH-307)

LGAC Treatment Area Sump High High (LSHH-308)

ESTOPs

Air Stripper

Daily

Monitor sump pressures, operational flow rates, and effluent air
volatile organic compound (VOC) concentrations. See System Field
Sheet.

As Needed

Clean stripper trays and demister pad when fouling occurs. Fouling
is indicated when the differential pressure is above 26 inches of
water column from the sump of the air stripper to the vent or/and air
flow cannot be sustained between 600-720 standard cubic feet per
minute.

See equipment manufacture procedure in Appendix G.

Air Stripper Blower

Weekly

Check oil level in gear end and free end of blower and add oil if
needed.

Monthly

Test relief valve
Clean air filters

Quarterly

Change oil. To be performed by system vendor personnel during
reqularly scheduled quarterly system maintenance visit.

Clarifier

Daily

Inspect tanks and connections for leaks. Tighten loose fittings as
necessary.

Weekly

Gauge sludge accumulation in clarifier and flocculation tanks. Pump
or vacuum excessive accumulations.

Centrifuge

Daily

Inspect centrifuge and connections for Leaks. Tighten loose fittings
as necessary.

Quarterly

Inspect bowl and motor bearings and gearbox. Apply grease as
necessary to lubricate bearings. To be performed by system vendor
personnel during regularly scheduled quarterly system
maintenance.

Transfer Pumps

Daily

Monitor and record operating pressure, inspect for leaks, and
tighten/repair components as necessary.

Quarterly

Clean impeller casing and inspect seals. To be performed by system
vendor personnel during regularly scheduled quarterly system
maintenance visit.

Oil Water Separator

Weekly

Check oil reservoir for product and remove if present.

Sediment Bag Filters

Daily

Monitor and record operational pressures on each filter.

As Needed

Replace sediment bag filters as needed when the differential
pressure over the bag filter is between 10 to 15 PSI. Inspect cover
gasket during filter changeouts and lubricate/replace as

necessary. See equipment manufacture procedure in Appendix G.

Organo Clay/LGAC

Daily

Inspect vessels and cam-lock fittings for leaks. Tighten loose fittings
as necessary.

Daily

Monitor and record operational pressures.

As Needed

Backwash the LGAC vessels and organo clay vessels per the
manufacturer’s instructions. Organo clay and LGAC should be
backwashed when the differential pressure is observed to be 8 PSI
over the vessel or 5 PSI| above system start pressure.

See equipment manufacture procedures in Appendix G.
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Wastewater Treatment System Monitoring/Maintenance Schedule

As Needed

Monitoring/Maintenance Activity
Replace spent LGAC based on laboratory analytical results as
follows.
Remove lead vessel and replace it with lag vessel, then install on of
the spare LGAC vessels as new lag vessel.
Contact media vendor to schedule carbon changeout when 2 of the
4 LGAC vessels are spent.

VGAC/HS600

Daily

Inspect vessels and cam-lock fittings for leaks. Tighten loose fittings
as necessary. Collect PID readings from vapor stream as described
in system O&M field collection sheet located in Appendix G and
field monitoring described below.

As Needed

Replace spent VGAC and HS600 media based field monitoring
and/or laboratory analytical results as follows.

Remove lead vessel and replace it with lag vessel, then install on of
the spare media vessels as the new lag vessel.

Contact media vendor to schedule changeout when 2 of the 4 VGAC
and/or HS600 media vessels are spent.

Sand Filters

Monthly

Clean Y Strainer on Inlet Manifold

Check texture and consistency of media on filters — make sure it is
still loose and free of caking or crusting

Bi Annually

Rotate Knobs on control panel to break any oxidation that may be
occurring

Check seals on control enclosure for integrity

Semi Annually

Lubricate backwash shaft and O rings in packing gland with a
molydisulfide grease or equivalent for valves that have stainless
steel packing glands. For valves with PVC packing glands use 112
silicon grease. To be performed by system vendor personnel during
regularly scheduled system maintenance visit.

Flush actuator if heavy silting conditions exist. To be performed by
system vendor personnel during regularly scheduled system
maintenance visit.

Annualy

Disassemble, inspect, and regrease backwash valve. To be
performed by system vendor personnel during regularly scheduled
system maintenance Vvisit.

Spill Kit

Weekly

Inspect spill kit and replace items as required. Confirm Spill kit
condition is keeping materials in useable condition in the event of a
spill.
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WATER TREATMENT SYSTEM CONDUCTOR SCHEDULE
BLOWER PUMP STRIPPER KO TRANSFER 480V, 39, 12.7A 'ﬁ%%spmf\',‘f 120V, 120W
TAG WIRE TYPE |CONDUCTORS| GROUND CONDUIT 480V, 30, 36A 480V, 30, 8.4A SUMP PUMP )
251 THHN (3) #12 (1) #12 304" 480V, 30, 8.4A 480V, 3@, 2.3A
262 MTW (2) #12 (1) #12 314"
7 NOTES:
351 THHN (3)#10 (1)#10 WATER TREATMENT SYSTEM CONTROL PANEL (480 VAC)
50-1 THHN (3)#8 (1) #6 1-104” CONNECT [ popnn 1. #2 GROUNDING ELECTRODE CONDUCTOR FOR
3 BONDING OF GROUNDING ELECTRODE SYSTEM.
85-1 THAN B)#4 (1) #8 NIA DEVICE VOLTAGE | PHASE | HP FESTTER L:;’:B LOAD - 480V KkVA
¥ ( I P
115-1 THHN (5)#2 %1)#8 NIA ampsy- | (AMPS)
1301 THHN B# (1) #6 NIA STRIPPER BLOWER 480 3 3000 | 1000% 36.00 36.00 2989
1751 THHN (3) #2/0 (1) #4 N/A P200 OWS PUMP 480 3 7.50 100.0% 8.40 8.40 6.98 NORFOLK SOUTHERN
2001 THHN (3) #310 (1)#3/0 NIA P300 STRIPPER SMP 180 3 750 | 1000% 840 840 698 EAST PALESTINE, OHIO
2002 THHN 3) 30 (1)#3/0 2" P400 KO TRANSFER PUMP 480 3 750 | 1000% 230 230 191
2301 THHN (3) #4/0 (1) #4/0 N/A CONTROLS 240 3 150 100.0% 1.00 1.00 072
HEATER 480 3 = 100.0% 12.70 12.70 1055
L ASEORTER L 0 L B WASTE WATER TREATMENT SYSTEM
SUBTOTALS : 80 80 65.99
oL ELECTRCAL LOAD]  razy | [CONECTED ELECTRICAL ONE LINE DIAGRAM
**Mator loads taken from NEC 430 or manufacturer, as available 79.37 DEMAND AMPS
s MINIMUM
MAIN BREAKER INFORMATION BREAKER SIZE FIGURE
— A ARCADIS 8
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501 THHN @)% 1) # =
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NOTES:
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480V, 3@, 4W, 5 KAIC, NEMA 3R

FED FROM PORTABLE POWER

DISTRIBUTION PANEL
(FROM FIGURE 9)

FED FROM PORTABLE POWER
DISTRIBUTION PANEL
(FROM FIGURE 9)

FED FROM PORTABLE POWER

DISTRIBUTION PANEL
(FROM FIGURE 8)

FED FROM PORTABLE POWER
DISTRIBUTION PANEL
(FROM FIGURE 8)

50-1 25-1 85-1 50-1
CENTRIFUGE CHEMICAL DOSING CONTROL (L FLOCCULATION CHEMICAL DOSING (L INFLUENT PUMP CONTROL PANEL (L TRANSFER PUMPS CONTROL PANEL
CONTROL PANEL 480V, 3@, 3W, 10 KAIC, NEMA 4X 480V, 3@, 3W, 50 KAIC, NEMA 4

3A 120V, 19, 2W, 10 KAIC, NEMA 4X

P

120V, 1@, 2W, 10 KAIC, NEMA 4X

100A

)

1T .

3P> 40A

! !
25-1A 15A 15A
2P ) 2A 1P ) ‘Mcp 3P ) wcp 3P ) wice
SIZE 1 SIZE 1 SIZE 1
FVNR FUNR FVNR
AL 240 X 120 V
VFD VFD VFD A~ |38, 750 va VFD VFD
NOTE 1
CONTROLS
/— 150-1 /— 25-1 /— 25-1 /— 25-1 /— 25-1 /— 25-1 /— 25-1 /— 85-1 /— 25-1 /— 25-1
CHEMICAL CHEMICAL CHEMICAL
125 HP) 20 HP 15 HP DOSING DOSING DOSING 1/4 HP 30 HP 5 HP 5HP
PUMP PUMP PUMP
MAIN BOWL BACKDRIVE P600 CHEMICAL CHEMICAL CHEMICAL CHEMICAL P100 P800 P8O1
MOTOR MOTOR TRANSFER DOSING PUMP DOSING PUMP 1 DOSING PUMP 2 MIXER TRANSFER TRANSFER TRANSFER
480V, 3@, 139A 480V, 3@, 22.4A PUMP 120V, 18, 1.1A 240V, 10, 0.5A 240V, 19, 0.5A 240V, 18, 1A PUMP PUMP 1 PUMP 2
480V, 3@, 18.4A 480V, 3@, 40A 480V, 3@, 5.9A 480V, 3@, 5.9A
TNFLUENT PUMP CONTROL PANEL (480 VAC) CHEMCAL DOSING CONTROL PANEL (240 VAC)
CONNECT
oury | CCONEST | pEMaND CONDUCTOR SCHEDULE puTy | LoAD. | DEMAND
DEVICE VOLTAGE | PHASE | HP | L orop | 4ggy | LOAD-480V KVA TAG WIRE TYPE |CONDUCTORS| GROUND CONDUIT DEVICE VOLTAGE | PHASE | HP | chorom | 4w | LOAD-480V VA,
. (AMPS)* AMPS)™ (AMP S)
(AMP S) 25-1 THHN (3)#12 (1) #8 344" ( )
INFLUENT PUMP 780 3 30.00 | 1000% | 40.00 10.00 322 =3 e =FTE oI PP CHEMICAL DOSING PUMP 1 240 1 - 100 0% 0.50 050 012
CONTROLS 120 1 5 100.0% | 10.00 10.00 120 o o — — CHEMICAL DOSING PUMP 2 240 1 = 100.0% 0.50 050 012
SUBTOTALS : 50 50 34.42 o i . 5 CHEMICAL MIXER 240 1 025 | 100.0% .00 1.00 024
TOTAL ELECTRICAL LOAD: 41.40 i::';ECTED 130'1 T (3)#1 (1)#5 SUBTOTALS : 2 2 0.48
- CONNECTED
*Wiofor loads taken from NEC 430 o manuiaciurer, s avaiable 4140 |DEMAND ANPS e e (3())#1 m E1;#G T TOTALELECTRICAL LOAD:) %98  |ames
52 MNIMUM ptewee = *“*Motor loads taken from NEC 430 or manufacturer. as available 0.58 DEMAND AMPS
MAIN BREAKER INFORMATION BREAKER SIZE 2001 THHN (3)#310 (1)#4 1-1/4 MINIVUM
100 MAIN BREAKER 200-2 THHN (3) #3/0 (1) #4 2" MAIN BREAKER INFORMATION 1 BREAKER SIZE
1 MAIN BREAKER
NOTES:
SOLIDS CONTROL PANEL (480 VAC
g COB}NECT 1. #2 GROUNDING ELECTRODE CONDUCTOR FOR
U v DEMAND BONDING OF GROUNDING ELECTRODE SYSTEM.
TRANSFER PUMPS CONTROL PANEL (480 VAC) DEvlce VOLTAGE | PHASE | HP | ictor |  4sov Lo:;;:s::v Ll
| CONNECT [ ovr @ampsye | AMPSY
iy GEVIEE veimace | miaee| B F:g;;R L?BI:,S- L OAD A . MAIN BOWL MOTOR 480 3 16000 | 1000% | 139.00 130.00 11543 NORFOLK SOUTHERN
s | amesy BACKDRIVE MOTOR 480 3 20.00 | 1000% | 2240 2240 18.60
29 fnsEREUnE 5 . T ) =55 oo P600 TRANSFER PUMP 480 3 | 2000 | 1000% | 1840 1840 1528 EAST PALESTINE, OHIO
5z .0% o) 5 g - .
L& [TRANSFERPUMP 2 480 3 500 | 100.0% 5.00 590 490 CONTROLS 240 = SUBT;L}%E’;_ 11'3;' 11'3: 120725
S [cONTROLS 120 1 Z 100.0% 200 200 024 : = CONNESTED
“3 I n ar T e SOLIDS & CHEMICAL SYSTEMS
g TOTAL ELECTRICAL LOAD:|  12.07 z:’n':’s‘ECTED *Niotor l0ads Taken from NEC 430 of manufac Urer, a5 avaiiable 18045 |[DEMAND ANPS
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Lockwood Remediation
Technologies LLC

LRT Water Treatment System Description

The weir tank will be elevated so that the over weir is approximately 1° higher than the weir of
the clarifier to allow for proper gravity flow to the clarifier.

The influent flow will enter the weir tank at a rate of 100-150 gpm. LRT e50 coagulant will be
injected directly to the influent flow and the LRT anionic polymer will be added to the tank to
allow the two to properly mix in the influent portion of the weir tank.

Two chemical feed pumps and 55-gallon drums of €50 and anionic polymer will be used for
chemical injections.

Following the weir tank, the water will gravity flow to one 18,000-gallon clarifier.

After the chemical injections, the precipitated total suspended solids (TSS)

will settle in the clarifiers, each with baffles, settling tube media and a V-shaped bottom
equipped with sludge ports on each side that are utilized for sludge removal. Periodically, sludge
will be removed from the clarifiers by pumping it with a manually operated diaphragm pump
from the sludge ports to a centrifuge supplied by others.

From the clarifier, an electric centrifugal pump will transfer water to the onsite treatment system
rated for 100gpm.

Coagulant will be fed into the influent stream at an initial dose of 10 ppm. This is equivalent to a dosing
rate of 4 mL/min at an influent flow rate of 100 gpm.

Polymer will be fed into the Flocculation Tank at an initial dose of 50 ppm. This is equivalent to a dosing
rate of 20 mL/min at an influent flow rate of 100 gpm.

Quality of clarifier effluent shall be monitored during operation by visual inspection and periodic testing
of effluent turbidity. Rapid increase in differential pressure across downstream filtration units is also an
indication of poor solids removal in the clarifier system. If effluent quality is determined to be poor,
polymer feed rate should be increased until improvement is noted. This situation should be discussed
with the Engineering team to determine if poor treatment is due to changing influent conditions. If that is
determined to be the case, further settling tests will be performed onsite by Engineering team members.
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568%6" 1
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65" P
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STANDARD SPECIFICATION

CAPACITY: . 21,000 GALLONS (500 BEL)
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Stormwater Treatment Figures
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Appendix B

Treatment System Equipment Manuals

Appendix B is provided in a separate binder that accompanies this Manual
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(7

-1- GENERAL COMPONENTS

A. TANK LOCATION: PLACE FILTER UNITS ON LEVELED SURFACE IN THE APPROXIMATE POSITION IN, WHICH THEY WILL BE
INSTALLED FOR OPERATION. THIS POSITION SHOULD ALLOW THE BEST ACCESS TO THE FILLPORT.

MANIFOLD AND VALVE ASSEMBLY

SUPPLIED WITH FILTER UNITS
1. SAND FILTER TANK

2. INLET MANIFOLD WITH
COUPLING

3. OUTLET MANIFOLD
WITHOUT COUPLING

4, GRDOOVED COUPLINGS

S. BACKWASH VALVE

NOTE: Backwash valve must

BACKWASH

Q @ @ Q be installed as shown-DO
NOT REVERSE.
aus O, 6. FILLPORT
©— 7] 7. PVC ADAPTER (GxS)
o o5 8. HYDRAULIC PICK-UP KIT
- %_K mer O (See Hydroulic Pick-Up Kit
Drawing>
ar 1D O
/E\ @
PVC 90° ELBOW
PR S PVC PIPIN
0 Sand Media Filter ®Sand Media Filter PVE TIEEI G

AIR, VACUUM VENT
PVC MALE ADAPTER
RESTRICTOR VALVE
VIEW TUBE

© P e2noe

\@/\

m oD @ a | o
5 ].l—@
H] \ DUTLET =0
®
UNIT ASSEMBLY

A. INSTALL OUTLET MANIFOLD: COUPLE OUTLET MANIFOLD TO TANK BOTTOM PORTS. DO NOT FULLY TIGHTEN GROOVED
COUPLINGS. REFER TO GROOVE COUPLING ASSEMBLY BELOW.

1. CHECK GASKET AND LUBRICATE: APPLY A THIN COAT OF LUBRICANT OR SOAPY WATER TO GASKET LIPS AND
OUTSIDE OF GASKET.

2. INSTALL GASKET: PLACE GASKET OVER PIPE END, BEING SURE GASKET LIP DOES NOT OVERHANG PIPE END.

3. ALIGN AND BRING TWO PIPE ENDS TOGETHER AND SLIDE GASKET INTO POSITION CENTERED BETWEEN THE
GROOVES ON EACH PIPE. NO PORTION OF THE GASKET SHOULD EXTEND INTO THE GROOVE ON EITHER PIPE.

4. APPLY HOUSING: PLACE HOUSINGS OVER GASKET, BEING SURE THE HOUSING KEYS ENGAGE INTO THE GROOVES.
INSERT BOLTS AND APPLY NUTS FINGER TIGHT.

5. TIGHTEN NUTS ALTERNATELYAND EQUALLY UNTIL HOUSING BOLT PADS ARE FIRMLY TOGETHER. CAUTION: UNEVEN
TIGHTENING MAY CAUSE GASKET TO PINCH.
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B. INSTALL BACKWASH VALVES: COUPLE BACKWASH VALVES TO MEDIA TANKS AS SEEN HERE. DO NOT INSTALL
BACKWASH VALVE UP SIDE DOWN. DO NOT FULLY TIGHTEN GROOVED COUPLINGS. REFER TO GROOVED COUPLING
ASSEMBLY BELOW.

CONNECTS T
NNECTS ACTUATOR 0

LINE :

INLET

CONNECTS TO

TANK INLET
GROOVED
Ut COUPLING BOLT SOLENOID
\Q ’ 5 VALVE

GROOVED

COUPLING
GASKET ROQVED COUPLING INSTALLATION
— 1. COVER EDGES AND OUTER SURFACE OF THE

GASKET WITH A THIN LAYER OF PETROLEUM-FREE
LTEalj SILICON LUBRICANT OR EQUIVALENT.
I | 2. INSTALL THE GASKET BY PLACING THE GASKET OVER
THE PIPE AND ENSURE THAT THE GASKET LIP DOES
VALVE TO TANK INSTAL(ATH NOT OVERHANG THE PIPE END.
| 3. BRING BOTH PIPE ENDS TOGETHER, ENSURE
PROPER ALIGNMENT AND SLIDE THE GASKET INTO

POSITION, PROPERLY CENTERING IT BETWEEN THE
; ki 325?0'0 GROOVED PORTIONS OF EACH PIPE.
TANK . 4. PLACE THE COUPLING HOUSINGS OVER THE GASKET
INLET eeTUATOR SO THAT THE HOUSING KEYS FULLY ENGAGE INTO
i GROOVES. INSERT THE BOLTS INTO THE COUPLINGS
3:3'/‘;”‘5*‘ AND ROTATE THE NUTS UNTIL FINGERTIGHT.
5. TIGHTEN BOLTS ALTERNATELY AND EVENLY.
TANK CAUTION: UNEVEN TIGHTENING CAN CAUSE THE
FILTER CASKETS TO PINCH.

EL DiSeHARGE TP-237

C. INLET MANIFOLD: COUPLE INLET MANIFOLD TO BACKWASH VALVE INLET PORTS. REFER TO THE ‘BASIC SYSTEMS
COMPONENT TP-190' DRAWING FOR CORRECT POSITIONING OF INLET MANIFOLD. DO NOT FULLY TIGHTEN GROOVED
COUPLINGS.

D. INSTALL PVC GROOVED ADAPTERS: GROOVE ADAPTERS CONNECTED TO BACKWASH PORT.

E. INSTALL BACKWASH MANIFOLD ASSEMBLY: IT IS NECESSARY TO INSTALL A RESTRICTOR VALVE/GATE VALVE FOR
PROPER BACKWASH FLOW REGULATION. ALWAYS INSTALL AN AIR VENT/VACUUM RELIEF VALVE ON THE BACKWASH
MANIFOLD. THE OPTIONAL VIEW TUBE WILL FACILITATE PROPER ADJUSTMENT OF THE RESTRICTOR VALVE AND AID IN
ADJUSTING THE LENGTH OF THE BACKWASH CYCLE.

BACKWASH
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SOLENDID VALVE

P4MT4 POLY FITTING

172 INCH NIPPLE

172 INCH GATE VALVE
374 INCH Y-STRAINER
374 X 1/2 BUSHING

1/4 INCH NIPPLE

P4AME4 POLY FITTING
PRESSURE GAUGE

10. P4FC2 POLY FITTING

11 174 INCH GALVANIZED TEE
2. 174 INCH GALVANIZED CROSS
13. 1/2 X 1/4 BUSHING

14, POLY. TUBING

CONOU AW

INSTALLATION OF TUBING

INLET
MANIFOLD

BACKWASH iCD
CONTROL
e ;
DISCHARGE
I‘I' D [ MANIFOLD
HI PRESS. LOW PRESS. .

A e o e i T

Parce P4ME4 OR P4MT4

CUT THE TUBE SQUARELY AND REMOVE ANY BURRS. NOTE

LDOSEN NUT ON FITTING UNTIL THREE THREADS ARE A LENGTH OF TUBING SHOULD BE
VISIBLE. MOISTEN END OF THE TUBE WITH WATER. ATTACHED TO THE EXHAUST PORT OF
PUSH TUBE STRAIGHT INTO FITTING UNTIL IT BOTTOMS EACH SOLENDID VALVE TO CHANNEL
ON THE FITTING'S SHOULDER. TIGHTEN NUT BY HAND. EXHAUST WATER FROM THE ACTUATOR
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SOLENOID CONNECTION:

LOOSEN NUT TO ROTATE HOUSING
HOUSING
/1\4” S.SNIPPLE

N o) B W

IED

"CYL” PORT

VAE DT VALVE ACTUATOR—"

SOLENDID

(SEE VALVE DETAIL)
VALVE
/’ BACKWASH
VALVE
ﬁ L=)

TP - 235
\ VALVE

ACTUATOR

SEMI-AUTO SCHEMATIC:

INLET
MANIFOLD

INLET MANIFOLD

172" CLOSE NIPPLE

172" GATE VALVE

1/2°X1/74* REDUCER BUSHING
1/4* CLOSE NIPPLE

174* TEE

P4ME4 POLY. FITTING

1/74* 0.D. POLY. TUBING
PRESSURE GAUGE (OPTIONALY
10. P4aMT4 POLY. FITTING

11.  ACTUATOR FLUSH PLUG

12. 1/2° 3-PORT 2 WAY BALL VALVE
13. ACTUATOR CAVER

14. INSPECTION HOLE

VENPU AW

NDTES:

1. BALL VALVES MUST BE INSTALLED WITH LEVER ON RH.
SIDE OF VALVE WHEN VIEWING COVER.

2. PUSH LEVER DOWN 7O BACKWASH

TP - 146



SOLENOID VALVE ASSEMBLY:

Specialty Rental

TO
Py
FITT?"‘IE $ reTsToR

o

==

B, '

"EXH." PORT USE POLY ELBOW
1 REOHE I HERE. ROUTE TUBING 10 \
BEHIND FRONT LEG OF TANK
\ JAM/STOP FXH
\‘ b N 172" FPT
& / CONNECTION
POLY N
FITTING mb FROM COIL HOUSING
ACTUATOR (LOOSEN JAM NUT F
TO ROTATE IF %D—LEADS
NECESSARY DO
NOT_OVER_TIGHTEN) PART #
e 1108
INET "C" BACKWASH
- "CYL" PORT USE CLOSED POSITION
1/4" S.S. CLOSE
NIPPLE HERE "IN" PORT (USE
;‘I:LTER‘ 0 c POLY FITTING HERE)
DO NOT INSERT
NIPPLE HERE.
ENERGIZED e
2 0" BACKWASH MANUAL OVERRIDE KNOB WITH
OPEN POSITION POSITION INDICATOR ARROW

(ROTATE CLOCKWISE TO OPEN
BACKWASH VALVE)

ADAPTER
ADAPTER SEAL
STOP NUT
HOUSING ASSY.
COIL ASSY.

1. PLUNGER ASSEMBLY RESTS INSIDE
SOLENOID BODY PREVENTING FLOW TO
THE ACTUATOR. ACTUATOR IS ALLOWED TO
EXHAUST THROUGH PLUNGER ASSEMBLY.

2. SOLENOID ENERGIZES, PLUNGER
ASSEMBLY RISES AND FLOW IS ALLOWED
INTO ACTUATOR, ACTUATOR DIAPHRAM

o ol b U RO

-0

SLEEVE ASSY.
SPRING
PLUNGER ASSY.
FLANGE SEAL

. BODY

. SPANNER TOOL

FILLS.

BACKWASH AND SOLENOID VALVE OPERATION:

Hﬁﬂj

DEENERGIZED

DEENERGIZED

INLET

ENERGIZED

DEENERGIZED

T0
FILTER

KX

INLET

ENERGIZED

Hﬁ]@ﬂ

DEENERGIZED

T0
FILTER

Page 5

TP - 216

1. FLOW FROM INLET 70 FILTER.
SOLENDID VALVE DEENERGIZED.

2. SOLENDID VALVE ENERGIZED.
FLOW FROM INLET TO FILTER AND
TO BACKWASH LINE.

3. SOLENOID VALVE ENERGIZED.
FLOW FROM TANK TO BACKWASH
LINE.

4. SOLENOID VALVE DEENERGIZED.
FLOW FROM TANK TO BACKWASH
LINE.

S. SOLENOID VALVE DEENERGIZED.
FLOW FROM INLET TO FILTER AND
TO BACKWASH LINE.

6. FLOW FROM INLET TO FILTER.
SOLENDID VALVE DEENERGIZED.

WATER

TP - 236
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MEDIA INSTALLATION

NOTE: SSM MODELS USE THE SAME MEDIA AMOUNTS.

1. REMOVE FILL PORT COVER AND CHARGE FILTER WITH CORRECT AMOUNT OF GRAVEL AND
HALF MEDIA. SEE FIGURES 1 & 2.

5

TOP WELD %m\
SEAM .28 i11 FPort
©

Gravel

\111 Port

Hedia

S

FIGURE 1 FIGURE 2
TP - 236
2. REPLACE FILL PORT COVER AND TIGHTEN CLAMPS.

3. RESTRICT OR SHUT-OFF DISCHARGE (OUTLET LINE) OF FILTERS FOR MAXIMUM PRESSURE AND
FLOW DURING BACKWASH.

4. START UP SYSTEM AND BACKFLUSH FILTERS. OPEN RESTRICTOR VALVE UNTIL A SMALL
AMOUNT OF MEDIA IS PRESENT IN THE BACKWASH WATER (VIEW THROUGH SIGHT GLASS).
REPEAT 4 OR 5 TIMES FOR EACH FILTER.

5. SHUT DOWN THE SYSTEM AND ALLOW FILTER TO DRAIN.

6. REMOVE FILL PORT COVER AND CHARGE FILTER WITH REMAINING HALF OF MEDIA.

7.  REPLACE FILL PORT COVER.

8. REPEAT STEP 4.

9. SYSTEM IS NOW READY FOR NORMAL OPERATION AND FINAL ADJUSTMENT OF BACKWASH
RESTRICTOR VALVE.

10. ADJUST RESTRICTOR VALVE FOR MAXIMUM CLEANING WHEN NORMAL OPERATING FLOW AND
PRESSURE HAVE STABILIZED. MAXIMUM CLEANING IS REACHED WHEN NO MORE UNWANTED
PARTICLES ARE SEEN THROUGH SIGHT GLASS.

NOTES:
FILTERS SHOULD BE BACKWASHED AT THE FOLLOWING PRESSURE DIFFERENTIAL:
25 GPM/FT? Bl e e e e 7 PSI DIFFERENTIAL
20 GPM/FT? Bl e e e e 5 PSI DIFFERENTIAL
15 GPM/FT? B 3 PSI DIFFERENTIAL
10 GPM/FT? B 2 PSI DIFFERENTIAL
BELOW 10 GPM/FT? S mem e e e e 1 PSI DIFFERENTIAL

PRESSURE DIFFERENTIAL SWITCH FOR AUTOMATIC CONTROL SHOULD BE SET USING THE ABOVE
PARAMETERS.
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11. MEDIA REMOVAL: SHUT DOWN WATER SUPPLY TO SYSTEM AND REMOVE BOTTOM DRAIN
PLUG. TURN ON WATER SUPPLY TO SYSTEM AND DRAIN MEDIA FROM TANK AS SHOW BELOW.

rain Port

MEDIA CLEANING

IT IS RECOMMENDED THAT THE FILTERS BE BACKWASHED WHEN A 5-PSI DIFFERENTIAL, AT 20 GPM/FT?
FLOW IS REACHED. TO BACKWASH, OPERATE BACKWASH VALVE FOR A MINIMUM OF TWO-MINUTE PER
FILTER. CHECK DIFFERENTIAL AND IF NOT NORMAL, REPEAT BACKWASH PROCEDURE.

FILTER INSPECTION

PERIODIC INSPECTION IS NECESSARY AND SHOULD BE DONE AT LEAST MONTHLY OR MORE
FREQUENTLY IN SEVERE CONDITIONS. CHECK THE FOLLOWING:

1. MEDIA  -----mmeo- ADD MEDIA WHEN 2” BELOW TOP WELD SEAM. BREAK UP ANY
SOLIDIFICATION OF MEDIA AND BACKFLUSH UNTIL CLEAN.
READJUST BACKWASH RESTRICTOR VALVE AS REQUIRED.

2. EXTERIOR  ------- TOUCH UP OR REPAINT AS REQUIRED.

AUTOMATIC BACKWASH CONTROLS
DESCRIPTION

AUTOMATIC BACKWASH OF THESE SYSTEMS ARE ACCOMPLISHED VIA THE MODEL 94B SERIES
CONTROLLERS - A SOLID STATE ELECTRONIC CONTROL UNIT, CAPABLE OF OPERATING ONE MASTER
VALVE AND UP TO 12 BACKWASH VALVES.

THE CONTROL WILL INITIATE A BACKWASH CYCLE AFTER REACHING A PRE-SET TIME OR BY RECEIVING
A SIGNAL FROM THE PRESSURE DIFFERENTIAL (P.D.) SWITCH INDICATING A DIRTY FILTER CONDITION.

OPERATION

THE CONTROLLER WILL BEGIN TIMING OF THE BACKWASH INTERVAL WHEN THE POWER SWITCH IS
TURNED ON. WHEN THE BACKWASH INTERVAL TIME HAS EXPIRED, THE CONTROLLER WILL INITIATE A
BACKWASH CYCLE. IF THE P.D. ON-OFF SWITCH IS IN THE “ON” POSITION, IT WILL INITIATE A
BACKWASH CYCLE IF THE PRESSURE DIFFERENTIAL REACHES ITS SETTING AND REMAINS THERE FOR
APPROXIMATELY FIFTEEN (15) SECONDS.

THE MASTER VALVE WILL ENERGIZE AND REMAIN IN THIS CONDITION AS EACH STATION IS ENERGIZED,
DE-ENERGIZED AND ALLOWED TO PASS THROUGH ITS DWELL PERIOD. AT THE END OF THE BACKWASH
CYCLE THE MASTER VALVE WILL DE-ENERGIZE. THE CONTROL WILL CONTINUE TO REPEAT THIS
PROCEDURE UNTIL THE POWER SWITCH IS TURNED OFF.

T15I1
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SPECIFICATIONS:
VOLTAGES
VOLTAGE INPUT (TRANSFORMER) 120 VAC 50-60 HZ
VOLTAGE INPUT (CONTROL PANEL) 12 VDC/12 VAC 50-60 HZ
VOLTAGE OUTPUT 12 VDC

LOADING
CONTROL PANEL DORMANT 25 MA
SEQUENCING 300 MA
MASTER VALVE 1.0 AMP
STATIONS 2.0 AMPS

TIMING
BACKWASH INTERVAL 0 HRS. TO 168 HRS.
FLUSH TIME 0 SEC. TO 330 MIN.
DWELL TIME 0 SEC. TO 90 MIN.
P.D. DELAY 0 SEC. TO 360 SEC.

CAPACITY
MASTER VALVE 1
STATIONS (STD. SOLENOID VALVES) 1-12

ENCLOSURE DIMENSIONS
HEIGHT 11.50”
WIDTH  7.62”
DEPTH 4.62”

WEIGHT
10.5 LBS.

BACKWASH VALVES (3” AND 4”)

THE BACKWASH VALVE IS A THREE (3) PORT, TWO (2) WAY VALVE, COMBINING BOTH FILTRATION AND
BACKWASH MODES IN A SINGLE RUGGED UNIT. THIS ONE VALVE ACCOMPLISHES WHAT WOULD
NORMALLY REQUIRE TWO VALVES MOUNTED IN A “TEE” CONFIGURATION.

THE VALVE IS PICTURED ON THIS PAGE. IT IS FULLY OPEN IN EITHER THE FILTRATION OR BACKWASH
POSITION, GIVING FULL UNRESTRICTED FLOW.

THE VALVE BODY IS CAST FROM DUCTILE IRON AND THEN COATED WITH 3M 134 FUSION BONDED
EPOXY. THE USE OF THESE MATERIALS, AS COMPARED TO PLASTIC OR OTHER METALS, YIELDS AN
EXTREMELY STRONG RUGGED UNIT THAT WILL WITHSTAND THE ABUSE OF HEAVY WRENCH OR OTHER
OVERLOAD.

THE SHAFT IS 303 STAINLESS STEEL AND IS CORROSION AND WEAR-RESISTANT FOR LONG HEAVY DUTY
SERVICE. THE POLYURETHANE VALVE SEAL IS BACKED UP WITH DUCTILE IRON SUPPORT PLATES TO
ASSURE A POSITIVE SHUT OFF.

THE ACTUATOR FOR AUTOMATIC OPERATION HAS AN ALUMINUM HOUSING, PISTON AND COVER FOR
LONG SERVICE LIFE. THE RETURN SPRING AND ROLLING DIAPHRAGM ARE DESIGNED TO OPERATE THE
VALVE SMOOTHLY UNDER A VARIETY OF CONDITIONS, WITHOUT DANGER OF VALVE SLAMMING.
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SCHEMATIC OF AUTOMATIC BACKWASH VALVE

i

Q
&
;

&
( { 3" 4'
N T NO. DESCRIPTION
N

1 VALVE BODY 3020-03 3020-04
2 VALVE TOP PLATE 2039-03 2039-04
3 VALVE SEAL 1065-01 1065-02
4 VALVE BOTTOM PLATE 2040-03 2040-04
5 no" RINGS 1066 1066
6 BACKWASH SHAFT 3018-01 3018-02
7 NUT 1069 1069
8 ACTUATOR HOUSING 2035 2035
9 BOLTS & NUTS 1071 & 1072 1071 & 1072
10 SPRING 1070 1070
11 JAM NUT 1069 1069
12 PISTON 2034 2034
13 DIAPHRAGM 1059 1059
14 DISC 2032 2032
15 CAPSCREW 1074 1074
16 COVER 2033 2033
17 BOLTS & NUTS 1077 & 1073 1077 & 1073

VALVE OPERATION

VALVE ACTUATION IS ACCOMPLISHED HYDRAULICALLY, USING WATER INTERNAL TO THE FILTER
SYSTEM. THE WATER IS DRAWN OFF THE INLET MANIFOLD, THROUGH A STRAINER, AND INTO POLY
TUBING, WHICH IS CONNECTED TO A SOLENOID VALVE ON EACH OF THE FILTERS IN THE SYSTEM.

WHEN THE BACKWASH CYCLE IS INITIATED THE FOLLOWING OCCURS:

1) THE BACKWASH CONTROL UNIT SENDS A SIGNAL TO THE SOLENOID VALVE THAT IS
ATTACHED TO THE ACTUATOR COVER OF THE FIRST FILTER IN THE SYSTEM. (ONCE
THE FIRST FILTER IS BACKWASHED, THE CONTROL WILL SEND A SIGNAL TO THE
SOLENOID VALVE ON THE SECOND FILTER, AND THEREAFTER TO EACH FILTER IN TURN
UNTIL ALL IN THE SYSTEM HAVE BEEN BACKWASHED.)

2) THE SOLENOID PLUNGER MOVES FROM THE CLOSED TO THE OPEN POSITION.

3) THE POLY TUBING, WHICH IS ATTACHED TO THE SOLENOID, ALLOWS WATER FROM THE
INLET MANIFOLD TO PASS THROUGH THE SOLENOID AND INTO THE ACTUATOR
HOUSING.
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4) AS WATER ENTERS THE ACTUATOR HOUSING THE HYDRAULIC PRESSURE MOVES THE
PISTON AND ROLLING DIAPHRAGM FORWARD CAUSING THE BACKWASH SHAFT TO
ALSO MOVE FORWARD.

5) AS THE BACKWASH SHAFT MOVES FORWARD IT ALSO DRIVES THE VALVE PLATES AND

SEAL FORWARD UNTIL THEY CLOSE OFF THE INLET PORT OF THE VALVE. THIS
PREVENTS WATER IN THE INLET MANIFOLD FROM ENTERING THE FILTER.

6) AS THE INLET PORT ON THE BACKWASH VALVE IS CLOSED, THE BACKWASH PORT IS
SIMULTANEOUSLY OPENED. THIS ALLOWS THE BACKWASH WATER COMING UP
THROUGH THE MEDIA BED TO CARRY DEBRIS OUT THE TOP OF THE FILTER, THROUGH
THE BACKWASH PORT AND INTO THE BACKWASH MANIFOLD.

7) WHEN THE END OF THE FLUSH TIME HAS BEEN REACHED, THE SOLENOID VALVE IS DE-
ENERGIZED. THE WATER IN THE ACTUATOR HOUSING DRAINS OUT OF THE HOUSING
AND OUT THROUGH THE EXHAUST PORT ON TOP OF THE SOLENOID VALVE. THE
WATER IS CARRIED AWAY FROM THE SOLENOID VALVE VIA POLY TUBING.

8) AS THE HYDRAULIC PRESSURE INSIDE THE ACTUATOR HOUSING DECREASES, THE
PISTON AND DIAPHRAGM RETURN TO THEIR NORMAL POSITION, CAUSING THE VALVE
PLATES AND SEAL TO OPEN THE INLET PORT ON THE BACKWASH VALVE AND CLOSE
THE BACKWASH PORT.

9) WITH THE RE-OPENING OF THE INLET PORT, THE FILTER WILL RETURN TO THE

FILTRATION MODE, AND THIS SAME PROCESS WILL BE REPEATED ONE AT A TIME WITH
THE OTHER FILTERS IN THE SYSTEM.

MAINTENANCE AND SERVICING

COMPONENT FREQUENCY PROCEDURE

INLET MANIFOLD MONTHLY CLEAN'Y STRAINER ON THE INLET MANIFOLD

FILTERS MONTHLY CHECK TEXTURE AND CONSISTENCY OF MEDIA
TO MAKE SURE IT IS STILL LOOSE AND FREE OF
CAKING OR CRUSTING

CHECK LEVEL OF MEDIA AND ADD AS NEEDED.

ANNUALLY CHECK CONDITION OF EXTERIOR PAINT AND
TOUCH UP AS NEEDED.
AUTO CONTROLS BI-ANNUALLY ROTATE KNOBS ON CONTROL PANEL TO BREAK

ANY OXIDATION THAT MAY BE OCCURRING
CHECK SEALS ON CONTROL ENCLOSURE FOR
INTEGRITY
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BACKWASH SEMI-ANNUALLY LUBRICATE BACKWASH SHAFT AND “O”RINGS

VALVES IN PACKING GLAND WITH A MOLYDISULFIDE
GREASE OR EQUIVALENT FOR VALVES THAT HAVE
STAINLESS STEEL PACKING GLANDS. FOR VALVES
WITH PVC PACKING GLANDS USE 112 SILICONE
GREASE.
FLUSH ACTUATOR IF HEAVY SILTING CONDITIONS
EXIST

ANNUALLY DISASSEMBLE, INSPECT AND REGREASE BACKWASH
VALVE

SERVICE PORTYT

FLUSYH PORT

BACKWASH VALVES

SEMI-ANNUAL SERVICING

REFERRING TO THE DIAGRAM BELOW, REMOVE THE RUBBER COVER FROM THE SERVICE PORT AND
INSPECT THE INTERIOR OF THE ACTUATOR HOUSING AND BACKWASH SHAFT.

LUBRICATE WITH A LIGHT WEIGHT OIL OR AEROSOL SPRAY (WD-40). HYDRAULICALLY OPERATE THE
ACTUATOR TO INSURE PROPER OPERATION. REPLACE RUBBER COVER TO PROTECT ACTUATOR
INTERIOR.

REMOVE THE 1/4” DRAIN PLUG FROM THE FLUSH PORT. MANUALLY OPERATE THE SOLENOID VALVE BY
TURNING THE KNOB WITH THE —> (ARROW) FROM THE “C” POSITION TO THE *“O” POSITION.
THIS WILL INITIATE A BACKWASH.

SOURCE WATER WILL ENTER THE ACTUATOR AND FLUSH THE ACCUMULATED DEBRIS OUT THE FLUSH
PORT. REPEAT THIS CYCLE AS REQUIRED. REPLACE THE 1/4” DRAIN PLUG, AND TURN THE KNOB ON THE
SOLENOID FROM THE “O” POSITION BACK TO THE “C” POSITION.



Specialty Rental Page 12

TROUBLE SHOOTING GUIDE

SYMPTON

BACKWASH FREQUENCY INCREASES

HIGH PRESSURE DIFFERENTIAL

MEDIA NOT FLUIDIZING DURING

BACKWASH OR CRUSTED

SLUGGISH VALVES

LEAKAGE OUT BACKWASH LINE

LEAKAGE OUT OF ACTUATOR

FILTER IS NOT BACKWASHING
WHEN OTHERS IN SYSTEM ARE

POSSIBLE CAUSE

A) CHANGE IN WATER QUALITY

B) INCREASE IN FLOW ABOVE DESIGN PARAMETERS
C) LOW MEDIA LEVEL

D) BACKWASH RESTRICTOR VALVE IS SHUT

E) CHANGE IN PRESSURE

F) BACKWASH FLUSH TIME (DURATION) IS TOO SHORT
G) MEDIA IS BECOMING HARDENED OR CRUSTED

H) INLET LINE PRESSURE TOO LOW

A) CHANGE IN WATER QUALITY

B) LOW MEDIA LEVEL

C) BACKWASH RESTRICTOR VALVE IS SHUT

D) INCREASE IN FLOW

E) INLET LINE PRESSURE TOO LOW

F) INSUFFICIENT BACKWASH FREQUENCY AND/OR
DURATION

G) WRONG MEDIA IN FILTERS

H) UNDERDRAIN SCREENS ARE BLOCKED

A) INSUFFICIENT BACKWASH FREQUENCY OR
DURATION

B) REDUCED PRESSURE

C) FLOCCULATING OR COAGULATING AGENTS
PREVENTING THOROUGH MEDIA CLEANING DURING
BACKWASH

D) RESTRICTOR VALVE IS CLOSED

A) LOW PRESSURE CAUSING VALVE TO OSCILLATE
B) DRIED OUT O-RING (LUBRICATE)
C) DIRTY “Y” STRAINER ON INLET LINE

A) BAD VALVE SEAT OR SEAL

B) VALVE NOT COMPLETELY SEATED
C) BENT BACKWASH SHAFT

D) LOOSE BACKWASH SHAFT NUT

A) RUPTURED DIAPHRAGM
B) COMPRESSION PLATE LOOSE

A) SOLENOID VALVE DEFECTIVE

B) HYDAULIC POLY TUBING LOOSE OR DISCONNECTED
C) MALFUNCTION OF BACKWASH VALVE
(DISASSEMBLE & INSPECT)

D) WIRING ON CONTROL PANEL LOOSENED

E) DEFECTIVE CONTROL PANEL

F) SOLENOID VALVE IMPROPERLY ATTACHED
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LAMPS NOT LIGHTING DURING

TEST OF AUTO BACKWASH CONTROL A) WIRING IN PANEL IS LOOSE OR DISCONNECTED
B) INCORRECT VOLTAGE INPUT
C) DEFECTIVE CONTROL PANEL - REPLACE

FILTER WILL NOT STOP BACKWASHING A) SOLENOID VALVE MANUAL OVERRIDE BUTTON IS
SET ON “O” INSTEAD OF “C”
B) MALFUNCTION OF BACKWASH VALVE
(DISASSEMBLE AND INSPECT)
C) MALFUNCTION OF CONTROL PANEL
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. Self Priming Centrifugal Pump

STRA

Size 3” x 3”

Classic T Series

Model T3A3-B

TSERIES
Clssic

PUMP SPECIFICATIONS
Size: 3" x3” (76 mm x 76 mm) NPT - Female.
Casing: Gray Iron 30.
Maximum Operating Pressure 86 psi (593 kPa).*
Semi-Open Type, Two Vane Impeller: Ductile Iron 65-45-12.
Handles 2 1/2” (63,5 mm) Diameter Spherical Solids.
Impeller Shaft: Alloy Steel 4150.
Shaft Sleeve: Alloy Steel 4130.
Replaceable Wear Plate: Carbon Steel 1015.
Removable Cover Plate: Gray Iron 30; 30 Ibs. (14 kQ).
Seal Plate: Gray Iron 30.
Flap Valve: Neoprene YV/Steel Reinforcing.
Bearing Housing: Gray Iron 30.
Radial and Thrust Bearings: Open Single Row Ball.

Bearing and Seal Cavity Lubrication: SAE 30 Non-Detergent Oil.

Flanges: 125# Gray Iron 30.

Gaskets: Buna-N W Compressed Synthetic Fibers, Vegetable
Fiber, PTFE, Cork and Rubber.

O-Rings: Buna-N.

Hardware: Standard Plated Steel.

Brass Pressure Relief Valve.

Bearing Cavity Oil Level Sight Gauge.

Optional Equipment: Stainless Steel 316 Pressure Relief
Valve. Automatic Air Release Valve. G-R Hard Iron Impeller,
Seal Plate and Wear Plate. 120V/240V Casing Heater. High
Pump Temperature Shutdown Kit. Self-Cleaning Wear Plate.
Gray Iron 30 Suction and Discharge Spool Flanges:

3” ASA (Specify Model T3A3-B /F).
80 mm DIN 2527 (PN 16) (Specify Model T3A3-B /FM).

*Consult Factory for Applications Exceeding Maximum
Pressure and/or Temperature Indicated.

Shown with Optional Suction & Discharge
Spool Flanges (Available in ASA or DIN
Standard Sizes).

7y
3 N\, 2\N!
DI N7 77777775 7,

DISCHARGE
FLANGE
VALVE
SEAL
SUCTION PLATE
FLANGE BALL
COVER BEARING SEAL DETAIL
PLATE Cartridge Type, Mechanical, Oil-Lubricated,
Double Floating, Self-Aligning. Tungsten
7 IMPELLER Titanium Carbide Rotating and Stationary
SHAFT Faces. Stainless Steel 316 Stationary Seat.
' Fluorocarbon Elastomers (DuPont Viton® or
Equivalent). Stainless Steel 18-8 Cage and
Spring. Maximum Temperature of Liquid
WEAR PLATE —/|MPELLER SEAL ASSEMBLY Pumped, 160°F (71°C).*
GR GORMAN-RUPP PUMPS
GORMAN-RUPP WWW.grpumps.com
PUMPS Specifications Subject to Change Without Notice Printed in U.S.A.

© Copyright by the Gorman-Rupp Company 2016




Specification Data

SECTION 55, PAGE 1000

APPROXIMATE
DIMENSIONS and WEIGHTS

NET WEIGHT:
SHIPPING WEIGHT:
EXPORT CRATE:

404 LBS. (183 KG.)*
452 LBS. (205 KG.)*
19.3 CU. FT. (0,55 CU. M.)
*ADD 10 LBS. (4,5 KG.) W/EACH SPOOL FLANGE

OPTIONAL e — ooy
STANDARD 3.00 ASA OR 80 oo Ta 3o
- MM DIN 2527 PN16  FLANGE FLANGE
DISCHARGE FLANGE™\ 275 i {=a—  SUCTION/DISCHARGE 7.29
B /SPDOL FLANGES 185,21
Nl et g - e
JIL\)I' 5 \ %18,00/[457,2] RECOMMENDED FOR
27,04 N REMOVAL OF BACK COVER PLATE
. \ it : 7.50/[130,5] REQUIRED FOR
ggaezgi 1 REMOVAL OF BACK COVER PLATE
FLANGE o f@ STANDARD: | .38 X.19 X 3.00
3.00-8 NPT L [9,6104,81 (76,21 LG-
SUCTION FLANGE USEABLE KEYWAY
Q19 X \ 4.00
26.38 . [101,61
2%.23 670,11 * '_a AF’PF\:DX.
27,07 156461 APPROX. |-<' f:lés,uD'A-
[687,61 !
TO DIN [573-1?;’] © f
FLANGE i ‘
7.50
j ][ (190,51
’ E INnnj
7.75 { 69/[17,51 DIA
3.00 | . , .
50 [196,8] [1-550] [76,21 4 HOLES
[393,71 g 9.00 11.18
17.00 228,67 % (284,217
e E—— s ——
[431,81 26.62 o
2852, apPROX.
27.23 APPROX. OVERALL TO
(e
[691,6] SST RELEIF VALVE
28.80 APPROX. 28.83 APPROX.
73,51 732,31
TO ASA TO DIN
FLANGE FLANGE

OPTIONAL ASA OR DIN STANDARD SUCTION & DISCHARGE SPOOL FLANGES AVAILABLE

TOTAL HEAD | reeg e T T PERFORMANCE CURVE
M lpsiler |[EEL[s[6] 6l 56182021 22 25 11405D
4.0] 4, A 7 -B-
ES) T VOLUTE 11405B curve _T3A-B-4
444 | 2.50°/163,5 MM1 DiA. MAX: SPHERICAL SOLIDS IMPELLER 11406 MODEL __ T3A-B
- 60140 FrEFe e X3 '
40 - S eloct performance within | SIZE __3"X3 IMP.DIA. 8.75
155190 R 8e : T sp.or, 1.0 gem_NOTED
364 927120 g?"o'u . 30 R ERATING & T
1 48] 110 bodinb -“;?,,,,10 ‘;Sm/\ FHE i
32, FER0 ERF | fRRaE mumy pa i oonti Sakas Jmnd AREs VL. Ruca oo i
1447 100 QO =h ! |
2840 . EOpdi i i k 148
1.4 %Hzsg & == o
36 \Mn‘ PHSH H S
244 - BOE | e == | ,Q
| 32 S Lol . 1R
204 28] '° {200 2= Bigas t A
I 24_ 60 ﬁ"ilgi‘ - : H\;r T s \|~-- i 4 *I5F
164 °'] ., IS0t I‘ii ‘ Pas oo SRR EBaE® ane - ]
| 20_ 50 2. ‘;L\I :: : i v .‘I : --\I\I\ -‘ --* \I\ﬁ‘ﬁﬁ-ﬁ
124 5] 40K me= = ==" wamms smuEN 7aEE amm x am u o= anmmy ,ﬁ mR mmmm aNu mmmms
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Bag Filter

Overview:

The BF400 ASME bag filter unit features four bag filter tanks
and utilizes 7” x 30” bag filters for superior filtration from 1 to
100 micron for flows up to 400 GPM.

Features:

No moving parts

Skid mounted

Fitted with bleed valves and pressure gauges

Chambers constructed of 304L Stainless Steel

Piping constructed of 304L Stainless Steel

Stainless Steel inlet and outlet manifolds

System can stand alone for sediment removal or be used in
combination with filter equipment

Specs: Accessories:

e Spillguard
Max Flow 400 GPM * Suction and Discharge Hoses
Material 304L Stainless Steel

Max PSI 150 PSI
Dry weight 800 lbs.
Footprint: 62" x 36"
Inlet x outlet 6” x 6” Flange

{3521/32") (481116")
REF. REF.

Liquid Ingenuity,
PUMPS + TANKS < FILTRATION ¢ PIPE ¢ SPILLGUARDS 800-742-7246

Rain for Rent is a registered trademark of Western Qilfields Supply Company. Features and specifications are subject to change without notice. rainforrent.com




Sand Media Filter

48-2SSK

Overview:

The 48-2SSK sand media filter features two media tanks for
silica filtration media and provides a 25 square foot filtration
area for flows up to 425 GPM.

Features:

500 Ibs. gravel and 1300 Ibs. sand per tank

AC and DC powered automatic filter backwash controller that allows
for timed, pressure differential or manual backwash intervals
Fitted with air vents and pressure gauges

Corrosion resistant

Stainless steel inlet, outlet and backwash manifolds
Pressure sustaining valve to aid in backwash operation

Solar battery charger for DC operation in remote locations
Filter tanks are constructed out of 304 stainless steel

8” media loading and removal ports

Most effective backwash rate is 190GPM min

Specs: Accessories:

Max Flow

425 GPM

Material

Stainless Steel

Max PSI

100 PSI

Dry weight

2000 Ibs.

Footprint:

1327 x 43"

Filtration Area:

25 square feet

Inlet x outlet

6” x 6” Victaulic

Spillguard

Stainless Steel 304 and Carbon Steel storage tanks in Bi-Level,
Mixer, Weir and Manifold configurations

Polyethylene storage tanks
Cartridge and bag filters
HDPE pipe and fittings

Roll off boxes, dewatering bins and vacuum boxes
Flow meters and pressure reducing/ sustaining valves

Aluminum Victaulic pipe and fittings
Suction and discharge hose

PUMPS < TANKS < FILTRATION « PIPE ¢ SPILLGUARDS

Rain for Rent is a registered trademark of Western Oilfields Supply Company. Features and specifications are subject to change without notice.

Liquid Ingenuity,
800-742-7246
rainforrent.com
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LYNX range

Decanter centrifuges for controlling drill solids

Applications
For drill solids control, high-speed separation, barite recovery,
system de-weighting and ultrafines removal.

Optimizing drilling fluids

Alfa Laval decanter centrifuges are a key component in a
top-quality solids control process. This technology efficiently
removes most of the fine particles that traditional solids con-
trol equipment cannot deal with.

Specially designed and built for heavy-duty jobs in this field,
the Alfa Laval LYNX range of decanter centrifuges is able to
handle large amounts of feed solids, as well as coping well
with abrasive and coarse particles.

LYNX decanter centrifuges are available with a range of
modules ideally suited for every kind of solids separation job
in conjunction with the drilling fluids used on drilling rigs and
platforms. These modules range from fully automated opera-
tion to simple “hands-on” capabilities, providing effective solu-
tions to all your solids control and separation issues.

Working principle

Separation takes place in a horizontal cylindrical bowl
equipped with a screw conveyor. The feed enters the bowl
through a stationary inlet tube and is accelerated smoothly
by an inlet rotor. Centrifugal forces cause sedimentation of
the solids on the wall of the bowl. The conveyor rotates in
the same direction as the bowl, but at a different speed, thus
moving the solids towards the conical end of the bowl.

The LYNX design enables the decanter to scroll out high loads
of solids without blockages caused by high levels of dryness.
Only the very driest fraction of the sludge cake leaves the
bowl through the solids discharge openings into the casing.
Separation takes place along the total length of the cylindrical
part of the bowl, and the clarified liquid leaves the bowl by
flowing over adjustable plate dams into the casing.

The LYNX decanter centrifuge can be adjusted to suit specific
requirements by varying the bowl speed, the conveying
speed, the pond depth and the feed rate.

Process optimization

The LYNX decanter centrifuge can be adjusted to suit specific

requirements by varying

e the bowl speed to ensure the exact G force required
for the most efficient separation.

¢ the conveying speed for the best possible balance
between liquid clarity and solids dryness.

¢ the pond depth in the bowl for the best possible balance
between liquid clarity and solids dryness.

¢ the feed rate — the LYNX is designed to handle a wide
range of flow rates.
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Feed

Screw conveyor
Liquid

DD Gearbox

Take advantage of LYNX solids separation technology

e Maximum solids recovery

e high G Force

e newest design technologies

e specially designed decanter geometry for larger process
volumes

Achieve lower cut-point and optimize your solids control
and drilling process. Improve fine removal and obtain better
fluid clarity. Reduce mud costs.

QOutstanding improved wear protection

patented feed zone design for optimal flow distribution
fully covered replaceable parts in tungsten carbide

e improved solids outlet protection

Increase the lifetime of wear parts and reduce your main-
tenance cycles.

e Drier solids
e optimized conveyor and bowl geometries for increased
compaction capabilities

Reduce your waste volumes. Reduce your disposal costs.

e 2-Touch Control System

e easy to troubleshoot and service, ensuring maximum
centrifuge uptime

e compatible with multiple industry standards and
communication protocols

e consistent and has easy-to-use interfaces

Improve your operating reliability and optimize your
processes. Save manpower and training costs.

e Unmatched flow rate capacity/diameter

e new generation of decanter centrifuges. Latest optimized
designs

e 360-degree solids outlet

Treat larger process volumes in smaller machines and
reduce your total costs per volume treated.

e Easier accessibility
e |ighter and smarter cover design
e Quick adjustable pond depth

Access easily the interior of the decanter. Optimize, serv-
ice and clean faster, saving time and money.

Wall of the bowl

Feed tube

Inlet distributor

Discharge port
Solids
Conical end

Design

Alfa Laval designed the LYNX decanter centrifuge with a
focus on performance, easy access, reliability, low power
consumption and low noise levels. The rotating assembly is
supported on a compact welded box beam frame with main
bearings at both ends. The in-line main motor is flange- or
foot mounted onto the unit with adjustable brackets for belt
tension adjustment. The bowl is driven at the conical end by
an electric motor with a V-belt transmission.

The bowl, conveyor, casing, inlet tube, outlets and other parts
in contact with the process media are made of AISI 316 or
duplex stainless steel with tungsten carbide inserts in the
areas most susceptible to wear.

Direct drive

The drive system that is an integral part of the LYNX design
was specially developed by Alfa Laval to make it possible to
control the conveying speed automatically. This ensures the
best possible balance between liquid clarity and solids dryness,
irrespective of any variations that may occur in the feed flow.

The Direct Drive system comprises an exceptionally efficient
gearbox and variable frequency drive, which together avoid
exposing the bowl drive to parasitic braking power. It also sim-
plifies the electrical installation and keeps power consumption
and CO, emissions to the absolute minimum. In addition, the
Direct Drive is capable of accurate control within the complete
range of differentials, with no need for changing belts or pulleys.

Optional extras

* New generation of wear protection for use with extra-harsh
and abrasive feeds

e A range of different power pack designs to optimize power
consumption

Optional control equipment: The 2Touch control package
Each LYNX decanter centrifuge can be equipped with an Alfa
Laval 2Touch control package as standard — pre-installed and
factory-tested.

The combination of 2Touch control systems and LYNX separa-
tion technology ensures that you get the most out of any LYNX
installation, at the same time as keeping costs for installation,
commissioning, operation and maintenance to a minimum.
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1,791 mm (70.51")
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Max 6,452 mm (254")

Cutpoint: D50: < 6pym, D90: < 60 pm for all sizes
* Max. speed with 2,500 kg/m3 wet solids

1,450

mm (55.51")

2,294 mm (90.31")

Total weight of empty decanter
2,300 kg (5,071 Ibs)

Bowl dia.: 360 mm/14"

Feed rate: 60 m3/h (260 GPM)
Max. speed*: 4,200 rpm (3,550 G)
Hydraulic capacity: 70 ms/h

(810 GPM)

Total weight of empty decanter
3,200 kg (7,050 Ibs)

Bowl dia.: 440 mm/17"

Feed rate: 93 m3/h (410 GPM)
Max. speed*: 3,800 rpm (3,550 G)
Hydraulic capacity: 120 ms/h

(530 GPM)

Total weight of empty decanter
4,500 kg (9,920 Ibs)

Bowl dia.: 510 mm/20"

Feed rate: 132 m3/h (580 GPM)
Max. speed*: 3,250 rpm (3,011 G)
Hydraulic capacity: 150 m3/h

(660 GPM)

Total weight of empty decanter
6,500 kg (14,330 Ibs)

Bowl dia.: 650 mm/25.6"

Feed rate: 190 ms/h (840 GPM)
Max. speed*: 3,100 rpm (3,491 G)
Hydraulic capacity: 260 m3/h
(1.144 GPM)



Crash frame with full hydraulic unit

1,815 mm (71.5

1,560 mm (62.2")

4,720 mm (185.8")

2,316 mm (91.2")

Weight frame: 6,300 kg
Available frame certificates: DNV2.71

PEEOO283EN 1207 Alfa Laval reserves the right to change specifications without prior notification

How to contact Alfa Laval

Up-to-date Alfa Laval contact details for
all countries are always available on our
website at www.alfalaval.com
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Environmental Inc.

SECTION 1.0
GENERAL INFORMATION

MK Environmental, Inc.
765 Springer Dr.
Lombard, IL., 60i48
(P) 630-920-1104 (F) 866-306-8977
www.mkenv.com

Proprietary Document: This document and the information enclosed herein are proprietary to MK Environmental Inc. It must not be
made public, copied, or used in any way detrimental to our interests. Copies of this document may not be provided to third parties
without express written permission from MK Environmental Inc.



PROCEDURES FOR EQUIPMENT DAMAGED DURING
SHIPMENT

The customer when receiving the products must first and foremost sign for
equipment.

Damaged during shipment as “DAMAGED?” in the freight bill. The customer
should then call MK Environmental Incorporated and inform us of the
problem. The customer should then ship the product back to MK
Environmental Incorporated. In the interim, we will replace the damaged
goods as soon as possible. Freight company coverage pays for whatever was
damaged, in addition to the shipping charges for return to MK Environmental
Incorporated and re-shipped to the customer. The procedure for reporting
damage claims to the freight company and coverage of cost is as follows:

Copy if freight bill that is sign “DAMAGED”

List of item(s) damaged

Invoice of item(s) damaged (from vendor)

May require invoice for total amount invoiced to customer
Send to the freight company responsible

A

Date: 2/3/2020
Rev: 1
Name: DW



UNLOADING AND SET-UP

. PLATFORM PLACEMENT AND LEVELING
a. Unloading and Placement:

When the platform arrives at the job site on a “low-boy semi-trailer, it can be
placed on its foundation pad or other supporting structure with either a
crane or large forklift. Make sure lifting device is sized correctly for
system weight.

i.If a crane is used, the platform may be lifted into pace using the
“D” rings located at the bottom “I” beam near the corners of the
structure. [t is advisable to use a spreader bar at least nine (9)
feet wide to avoid damage to the roof structure.

b. Leveling the Platform

While the platform is being placed on its supporting pad, check the platform
with a level. The best place to take a level measurement is on the two
main “I” beam supports and across the ends by placing the level on
the guide track for the insulating sliding panels. It should be level to
1/8” per four (4) feet of run. If shimming is required, the best place is
at each of the four corners and again at the midpoint of the main “1”
beam.

It is advisable to fill in any gaps in the foundation with wood or gravel to
keep out cold wind in the winter and to discourage small animals from
taking up residence under the unit. There are four lift pockets located
on the base of the frame which should be plugged with insulating
material.

c. Anchoring the Platform
Anchor the platform in a minimum of four places, at the corners using %"
anchor bolts firmly set into the concrete a mimimum of five (5) inches
or as required by legal code. Additionally, hold down chains may be
used by attaching to the lifting lugs (D-rings) at the corners.

Any questions contact MK Environmental, Inc. (P) 630-920-1104

Date: 2/3/20
Rev: 1

Name: DW
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HEALTH SAFETY CONCERNS FOR OPERATION AND
MAINTENANCE OF TYPICAL INTEGRATED SYSTEM

HIGH VOLTAGE:

Both the breaker and the control panel have high voltage circuits in
them. Caution should be used whenever the doors to these panels are

open.
FLAMMABLE LIQUIDS OR VAPORS:

1. NO SMOKING

2. Before entering the platform enclosure, be sure that the ventilation
fan is operating

3. Wear protective gloves and clothing whenever dealing with the oil /
water separator or the product tank

NOISE PROTECTION

Wear hearing protection whenever working inside the platform
enclosure with the equipment running

EMERGENCY CONTACTS

Upon set up of the system, contact your local emergency response
facilities and mark their phone numbers below:

Fire:

Police:

Hospital:
MK Environmental, Inc. (P) 630-920-1104

It is also advisable to mark these numbers on the inside of the control
panel door.

READ YOUR MANUAL

Date: 2/3/20
Rev: 1

Name: DW



SUMMER AND WINTER OPERATION - HEATING AND
VENTILATION

Summer Operation:

| In warm weather the circuit breaker for the heater and the heat tape
should be tumed off

2. To aid in the ventilation of the enclosure, the damper that allows
the air from inside the enclosure to enter the air stripper blower
should be wide open

3. Remove any coverings from the air vents to allow make-up air to
enter the enclosure.

Winter Operation:

1. Any time of the year that the outside air temperature could drop
below 32 the circuit breakers for the heater and the heat tape
must be turned on

2. Close the air damper on the air stripper blower inlet ducting that
allows air to be drawn from the interior of the platform enclosure

3. Seal off the make-up vents in the side of the enclosed panels

4. Seal any of the fork pockets with insulation as well as insulating
the area around the floor hatch

Date: 2/3/20
Rev: 1

Name: DW



Material Safety Data Sheet

Section 1. Chemical Product and Company ldentification

NFPA HMIS ¢{U.S.A) Rating Protective Clothing DOT (pictograms)
ive Hazard Heaith Hazard N0 Insignifican’ e
Fire Hazard 1 1 Shght O ‘
Health Reactivity 2 Moderate
Specific hazard | ReacUVity 0 | 3 High
Personal Protection B 4 Extreme

Material Uses

These products are used for the lubrication of air and inert ga

PrOduCt Namc EASY FLOW 252,353, Code EASYFLOW252

EASYFLOWS353

sl See Section 15
Synonym Not available TSCA See Section 15
Manufacturer MK Environmental 3751 HWY 165 In case of ChemTrec: 800-424-8300
Colurnbia, LA. 71418 Emergency
Poison Control
Consult local telephone

compressors of the reciprocating, rotary, screw, and rotary van
types. These compressor oils should not be used for the compressio
of wet or sour hydrocarbon gases and NEVER in equipmen

compressing pure oxvgsn.

directory for emergency
number(s),

Section Il. Composition and Information_on Ingredients

Exprsure Limits {ACGHNG

Name

CAS #

%AV | TLY-TWALR hy

STEL CEILING

Mixture of severely hydrotreated and hydrocracked
and/or solvent-refined base oil (petroleum).

Other proprietary, non-hazardous additives.

The base oil
may be a
mixture of
the following
CASits:
B8042-47-5,
64741-95-3,
64742-01-4.
64742-46-7,
64742-52-5,
64742-54-7,
64742-62-7,
72623-83-7,
72623-84-8,
72623-85-9,
72623-86-0,
72623-87-1,
178603
64-0,
178603-
65-1,
178603-
66-2.
445411-73-4
Mixture.

5 mgim® (oif
mist)

Not applicable.

10 mg/m?® (oil
mist)

Not applicable.

- —-

Not
established

Not applicable.

Manufacturer

Recommendation

Not applicable

Limits

Other Exposure

Consult local, state, provincial or territory authorities for acceptable exposure limits

Section Ill. Hazards Identification.

Potential Health

Effects

Prolonged or repeated contact may cause skin irritation, defatting, drying and dermatitis. Not expected to
cause more than slight skin or eye irritation. With its relatively low vapour pressure, this product is not
expected be inhaled in any appreciable quantity at ambient conditions. If heated to high temperatures or
subjected to mechanical actions which produce vapors or mists, inhalation may cause respiratory tract
irritation. Ingestion may produce a laxative effect. For mere information refer to Section 11 of this MSDS.




l EASYFLOW 252,353 Page Number: 2 J

Section V. First Aid Measures

Eye Contact No effects expected. If irritation does accur, flush contaminated eye(s) with Iukewarm, gently fiowing water for
3 5 minutes or until the chemical is removed. If irritation persists, obtain medical advice

Skin Contact Quickly and gently, blot or brush away excess chemical. Wash gently and thoroughly with water and non-
abrasive scap for 5 minutes or until chemical is removed. Remove contaminated clothing, sh.oes’ and leather
goods (e.g., watchbands, belts, etc.). If irritation persists, repeat flushing. Obtain medical advice immediately
Completely decontaminate clothing, shoes and leather goods before reuse of discard.

Inhalation Remove source of contamination or move victim to fresh air. if irritation persists, obtain medicai advice.

Ingestion NEVER give anything by mouth if victim is rapidly losing consciousness, of is unconscious or qon\_/ulsing DO
NOT INDUCE VOMITING. Have victim drink 240 to 300 mL {8 te 10 oz) of water to dilu_te matengl in stomach
If vomiting occurs naturally, rinse mouth and repeat administration of water. Obtain medical attention.

Note to Physician  Not available

Section V. Fire-fighting Measures

Flammability May be combustible at high temperature. Flammable Limits Not available
Flash Points Open cup: 2195°C (383°F) (Cleveland} Auto-{gnition Fire Point:
Temperature >227°C (440.6°F)

Fire Hazards in Low fire hazard. This material must be | Explosion Hazards Do not cut, weld, heat, ‘drill or pressuriz

Presence of heated before ignition wili occur. in Presence of empty container. Containers may explod

Various Substances Various Substances 0 heat of fire.

Products of Carbon oxides (CO, CO2), nitrogen oxides (NOx), sulphur oxides {SOx), phosphorus compounds (POx),

Combustion smoke and irritating vapours as products of incomplete combustion.

Fire Fighting NAERG2004, GUIDE 171, Substances (low to moderate hazard). If tank, rail car or tank truck is involved in a

Media and fire, ISOLATE for 800 meters (0.5 mile) in all directions; also, consider initial evacuation for 800 meters 0.5

Instructions mile) in ail directions. Shut off fuel to fire if it is possible to do so without hazard. If this is impossible,
withdraw from area and let fire burn out under controlted conditions. Withdraw immediately in case of rising
sound from venting safety device or any discolouration of tank due to fire. Cool containing vessels with waterl
spray in order to prevent pressure build-up, autoignition or explosion. SMALL FIRE: use DRY chemicalsj
foam, water spray or CO2. LARGE FIRE: use water spray, fog or foam. For small outdoor fires, portable fir
extinguishers may be used, and self contained breathing apparatus (SCBA) may not be required. For al
indoor fires and any significant outdoor fires, SCBA is required. Respiratory and eye protection are required
for fire fighting personnel.

Section VI. Accidental Release Measures

Material Release Consult current National Emergency Response Guide Book (NAERG) for appropriate spill measures i

or Spill necessary.Ensure clean-up personnel wear appropriate perscnal protective equipment. Extinguish all ignitios
sources. Stop leak if safe to do so. Dike spilled material. Use appropriate inert absorbent material to abso
spilled product. Collect used absorbent for later disposal. Aveoid contact with spilled material. Avoi

contaminating sewers, streams, rivers and other water courses with spilled material. Notify appropriat
authorities immedialely.

Section VIi. Handling and Storage

Handling Avoid contact with any sources of ignition, flames, heat, and sparks. Avoid skin contact. Avoid eye contact
Avoid inhalation of product vapours or mists.Wear proper personal protective equipment (See Section 8),
Empty containers may contain product residue. Do not pressurize, cut, heat, or weld empty containers, Da
not reuse containers without commerciai cieaning and/or reconditioning. Personnel who handle this material
should practice good personal hygiene during and after handling to help prevent accidental ingestion of thig
product, Properly dispose of contaminated leather articles including shoes that cannot be decontaminated.

Storage Store away from incompatible and reactive materials {See section 5 and 10), Keep container tightly closed,
Store in dry, cool. well-ventilated area.

Section Viil. Exposure Controls/Personal Protection

Engineering For normal application, special ventilation is not necessary. If users operations generate vapours or mist, us
Controls ventilation to keep exposure to airborne contaminants below the exposure limit. Make-up air should alway:
be supplied to balance air removed by exhaust ventilation. Ensure that eyewash station and safety shower]
are close to work-station.
Personal Protection - The selection of personal protective equipment varies, depending upon condifions of use,
Eyes As a minimum, safety glasses with side shields should be worn when handling this material,

Body |[f this material may come in contact with the body during handling and use, we recommend wearing

appropriate protective clothing to prevent contact with the skin. (Contact your PPE provider for more|
information. )




Respiratory A minimum of NIOSH-approved air-purifying respirator with an organic vapor cartridge or canister_ with
" dust, fume of mist filter (R, or P series) may be permissible under certain circumstanc_9§ where _alrbornl
concentrations are expected to exceed exposure limits. Protection provided by air-punfymgvresplrators i
limited. A NIOSH-approved positive-pressure, air-supplied respirator or self-c_ontained breathing apparatu
may be permissible under certain circumstances where airborne concentrations are expected to exceed
exposure limits.

Hands If this material may come in contact with the hands during handling and use, we recommend wearing gloves
of the following material(s); neoprene, nitrile, polyvinyl alcohal (PVA), fluoro-elastomer. Consult your PPE
provider for breakthrough times and the specific glove that is best for you based on your use patterns.

Feet Wear appropriate footwear to prevent product from coming in contact with feet and skin.

Section IX. Physical and Chemical Properties
ical § d  Viscous liquid. Visceosity 353: 36 ¢St @ 40°C (104°F), 5.7 cSt @
i';ﬁi’:l:ﬁ:“ . ’ 100°C (212°F), VI=97;
Colour Pale yellow. Pour Point 353: -39°C (-38°F);
Odour Mild petroleum oi like Softening Point Not applicable
Odour Threshold  Not available Dropping Poiat Not applicable
Boiling Point Not available Penetration Not applicable
Density 0.852 - 0.878 kg/L @ 15°C (59°F). 0il / Water Dist. Coeff. Not available
Vapour Density Not available lonicity (in water) Not available
Vapour Pressure Negligible at ambient temperature and | Dispersion Propertics Not available
pressure
 Volatility Non-volatile. Solubility insoluble in water.

Section X. Stability and Reactivity

Corrosivity Not available

Stability The product is stable under normal | Hazardous Will not occur under normal working
handling and storage conditions. Polymerization conditions.

Incompatible Reactive with oxidizing agents, acids, Decomposition May release COx, NOx, POx, SiOx,

Substances / alkalis and reducing agents. Products methacrylate monomers, smoke and irritating

Conditions to Avoeid vapours when heated to decomposition,

Section XI. Toxicological Information
Routes of Entry Skin contact, eye contact, inhalation and ingestion

Acute Lethality Acute toxicity information is not available for the product as a whole, therefore, data for the base
oils are provided below:
Acute Oral toxicity (LD50). >5000 mg/kg (rat)
Acute Dermal toxicity (LO50): >2000 ma/kg (rabbit)

Chronic or Other Toxic Effects

Dermal Route: Prolonged or repeated contact may defat and dry skin, and cause dermatitis. Short-term exposure
is expected to cause only slight irritation, if any.
Inhalation Route With its relatively low vapour pressure, this product is not expected be inhaled in any appreciabl

quantity at ambient conditions. If heated to high temperatures or subjected to mechanical action
which produce vapours or mists, inhalation may cause respiratory tract irritation,

Oral Route Ingestion of this product may lead to aspiraticn of the liquid, especially if vomiting occurs. This may

result in chemical pneumonitis (inflammation of the lungs) and/or pulmonary edema (ary
accumulation of fluid in the lungs).May produce a iaxative effect.

Eye Imitatron/Inflammation: Short-term exposure is expected to cause only slight irritation, if any.
Immunotoxicity Not available
Skin Sensitization, Contact with this product is not expected to cause skin sensitization, based upon the available data

and the known hazards of the components.

Respiratory Tract Sensitization Contact with this product is not expected to cause respiratory tract sensitization, based upon the
avaifable data and the known hazards of the components.

| continwdon Naxt Page
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Mutagenie: Reproductive

Toxicity’

Carcinogenicity (ACGIH)
Carcinogenicity (IARC)
Carcinogenicity (NTP)
Carcinogenicity (IRIS):

Carcinogenicity (OSHA):

Teratogenicity/Embryotoxicity:

This product is not known to contain any components at >= 0.1% that have been shown to caus
mutagenicity. Therefore, based upon the available data and the known hazards of th
camponents, this product is not expected to be o mutagen.

This product is not known to contain any components at >= 0.1% that have been shown to causj

reproductive toxicity. Therefore, based upon the available data and the known hazards of th
companenls, this product is not expected to be a repreductive toxin.

This product is not known to contain any components at >= 0.1% that have been shown to caus

teratogenicity and/or embryotoxicity. Therefore, based upon the available data and the known

hazards of the components, this product is not expected to be a teratogen/embryotoxin.

This product is not known to contain any chemicals at reportable quantities that are listed as Group
A1 or A2 carcinogens by ACGIH.

This preduct is not known to contain any chemicals at reportable quantities that are listed as Group
1, 2A. or 2B carcinogens by IARC

This product is not known to contain any chemicals at reportable quantities that are listed as
carcinogens by NTP.

This product is not known to contain any chemicals at reportable quantities that are listed as
carcinogens by IRIS,

This product is nat known to contain any chemicals at reportable quantities that are listed as
carcinogens by OSHA.

Other Considerations

No additional remark.

Section Xil. Eco.'qg:ca! Information

Environmental Fate Not available Persistance/ Not available
Bivaccumulation
Potential -

BODS and COD Not available Products of Not available
Biodegradation

Additional Remarks No additional remark.

l Section XlIl, Disposal Considerations

Waste Disposal

local disposal regulations.

Spent used/ waste product may meet the requirements of a hazardous waste. Consuit your local or regiona:J
authorities. Ensure that waste management processes are in compliance with government requirements an

Section XIV. Transport Information

DOT Classifiecation Not a DOT controlled material (United
States).

Special Provisions Not applicabte.

for Transport

Section XV. Regulatory Information

Other
Regulations

more information

This product is acceptable for use under the provisions of WHMIS-CPR, Al components of this formulation
are listed on the CEPA-DSL (Domestic Substances List).

All components of this product are listed on TSCA or are exempt. A component of this product is subject to J
TSCA Polymer Exemnption - if you intend to import this preduct into the U.S. please contact Product Safety for]
All components of this formulation are listed on EINECS or are exempt.

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations
{(CPR) and the MSDS cantains all of the information required by the CPR.

Please contact Product Safety for more information.

DSD/DPD (EEC) Not classified under the Dangerous
Substances or Dangerous Preparations

Directives.

WHMIS (Canada) Not controlled

ADR (Europe)
(Pictograms)

®

TDG (Canada)
(Pictograms)




Section XVI. Other Information

References Avaitable upon request.

Glossary

ACGIH - American Conference of Governmental Industrial HCS - Hazardous Communication Systern

Hygienists HMIS - Hazardous Material Information System

ADR - Agreement on Dangerous goods by Road (Europe) IARC - Intemational Agency for Research on Cancer
ASTM - American Society for Testing and Materials IRIS - integrated Risk Information System

BODS - Biological Oxygen Demand in 5 days LD50/LCS0 - Lethal Dose/Concentration kill 50%

CAS - Chemical Abstract Services LDLO/LCLo - Lowest Published Lethal Dose/Concentration
CEPA - Canadian Environmenta! Protection Act NFPA - National Fire Prevention Association

CERCLA - Comprehensive Environmental Response, NIOSH- Nationa! Institute for Occupational Safety & Health
Compensation and Liability Act NPRI - National Pollutant Release Inventory

CFR - Code of Federal Regulations NSNR - New Substances Notification Regulations (Canada)
CHIP - Chemical Hazard Information and Packaging Approved NTP - National Toxicology Program

Supply List OSHA - Occupational Safety & Health Administration

COD - Chemical Oxygen Demand PEL - Permissibie Exposure Limit

CPR - Controlled Products Regulations RCRA - Resource Conservation and Recovery Act

DOT - Department of Transportalion (U.8.A.) SARA - Superfund Amendments and Reorganization Act

DSCL - Dangerous Substances Classification and Labeling STEL - Short Term Exposure Limit (15 minutes) (Europe)
TDG - Transportation Dangerous Goods {Canada)
DSD/DPD - Dangerous Substance or Dangerous Preparations TDLo/TCLO - Lowest Published Toxic Dose/Concentration

Directives (Europe) TLV-TWA - Threshold Limit Value-Time Weighted Average
DSL - Domestic Substance List (Canada) TLm - Median Tolerance Limit

EEC/EU - Eurapean Eccnomic Community/European Union TSCA - Toxic Substances Control Act

EINECS - European Inventory of Existing Commercial Chemical USEPA - United States Ervironmental Protection Agency
Substances USP - United States Pharmacopoeia

EPCRA - Emergency Planning And Gommunity Right-To-Know Act - WHMIS - Workplace MHazardous Material Information System
FDA - Food and Drug Administration
FIFRA - Federal Insecticide, Fungicide, and Rodenticide Act

For Copy of MSDS Prepared by Product Safety - JDW on
Internet: 6/13/2006.

Lubricants: Data entry by Product Safety « JDW.
318-649-8848 2/3/2020- Rev 1; Changed to current phone

number - DW,

For Product Safety Information: (318)649-8848

To the best of our knowledge, the information contained herein is accurate. However, neither the above named supplier nor any of its
subsidiaries assumes any liability whatsoever for the accuracy or completeness of the information contained herein. Fina
determination of suitability of any material is the sole responsibility of the user. All materials may present unknown hazards and shoul
be used with caution. Although certain hazards are described herein, we cannot guarantee that these are the only hazards that exist.
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SYSTEM DESCRIPTION
SVE CLAW BLOWER WITH HOLDING TANK

This system utilizes a Regenerative SVE blower to pull a vacuum on a well header system, and is
designed to extract soil vapors. The recovered vapors will go through the Air/Water separator,
where any recovered groundwater will separate from the vapors. After the water and vapor have
been separated, the SVE exhaust vapors are discharged to the air treatment. The water from the
Air/Water separator is discharged to a 500 gallon holding tank where it is collected until proper
disposal is arranged.

The standard SVE system includes the following:
1. A base frame skid constructed of structural steel with anchor clips.
2. A Regenerative SVE blower and motor.

3. A primary knockout tank AWS-1 with tangential inlet, vacuum gauge, drain valve, cleanout
port, clear sight tube, a high/high level switch (LSHH), a vacuum relief valve and a dilution
valve with muffler, and a transfer pump.

4. The AWS-1 Transfer Pump is sized to meet the hydraulic conditions to remove the
groundwater at the system’s designed vacuum level.

SYSTEM FAULT SHUT-DOWNS:

The control panel has an anti-falsing circuit that will not allow a shut down unless the fault exists
for 30 seconds.

The SVE blower will shut down if any of the following fault conditions occur. All other motors
continue to operate according to their level controls.

1. HIGH/HIGH LEVEL IN AWS-1. Indicates a failure of the AWS-1 transfer pump to
adequately empty the recovered groundwater.

». SVE HIGH TEMPERATURE. Indicates excessive temperature in the exhaust air of
the SVE blower.

3. HIGH/HIGH LEVEL IN HOLDING TANK. Indicates that the final effluent holding
tank is full. Requires service visit to remove water from tank for disposal.

Section 3: System Description



START-UP AND SHUT-DOWN PROCEDURES
SVE CLAW BLOWER WITH HOLDING TANK

Specific instructions are included in the start up check list, located in Section | of the manual.

INITIAL START-UP - SVE SYSTEM:
Remove protective covering from air inlet vents, exhaust openings and pump / blower air exhaust.

SVE SYSTEM START-UP:

1.

Install the SVE Vacuum pump inlet manifold and connect it to the AWS-1 of the system.
Hook up the legs of the manifold to the recovery wells. Open the valves to the recovery
wells and the main manifold valves.

With the panel switches in the “OFF” position, turn ON all of the circuit breakers.
Check motors for correct rotation,
Start the SVE pump

Monitor the vacuum gauge on the AWS-1 to see that 2 vacuum is developing. Adjust the
recovery well valves on the inlet manifold to suit.

Monitor the accumulation of water in the AWS-1 and verify the operation of the transfer
pump (optional).

SVE SYSTEM SHUT-DOWN:

1. To shut down the System, turn OFF the Vacuum pump.

2. For extended shut down, drain all tanks, and remove the drain plugs on all the pumps to
protect from freezing. Install rust inhibiting solution into pumps.

3. For maintenance shut downs, be sure to check any system tags that pertain to piece of
equipment that you are servicing.

EMERGENCY SHUTDOWN -

1. Most MK Environmenta] Systems come equipped with an Emergency shut down switch
located inside the building or attached to the main piece of equipment on non-enclosed
systems.

2. Be sure to check your system to see if it is equipped with this switch, If not, follow

standard shutdown procedures.

Section 4: Start Up Shut Down



TROUBLE-SHOOTING GUIDE

SYMPTOM CAUSE & SOLUTION

CONTROL PANEL GENERAL:

Nothing works and RED “POWER”
Light is not lit.

Check the control transformer circuit breaker and
reset 1f tripped.

Check fuses on or before the control transformer.
Verify that the Main Disconnect Switch is “ON”.
Check the incoming power supply to the control
panel.

Check the control panel wiring for loose
connections.

SVE SYSTEM:

Vacuum at the well header is low and vacuum at

1.

the blower is high.
2.
3.
Blower is overheating,
1
2.
3.
4.

Inlet strainer on AWSI is clogged.

Blower inlet filter is dirty. Clean or replace filter
element.

Blockage in the vapor carbon vessels.

. Blower inlet filter is dirty. Clean or replace filter

element.

Blockage in the air dilution valve muffler. Clean
muffler.

Vacuum relief valve set too high. Readjust valve.
Motor voltage is too low. Check electrical power
for proper voltage.

***Refer to the Busch manual for troubleshooting specific to the blower***

Section 9 Troubleshooting Guide



MAINTE NANCE SCHEDULE

EVERY VISIT-

I. Tighten aj hose clamps, if any.
2. Check al] hoses for deterioration, if' any,

Inspect walls, motors, fans, and Components for any damage or corrosjon.

QUARTERLY:

I. Check SVE blower vacuum system Piping for leaks.

With power off, perform 4 wire pull test and tighten a]j electrical Connections in the control

3. With Power off, check all electrica] connectiong
wires for corrosion.

4. Test high leve] anqg high temperatyre Sensors and alarmg,
5. TestE stop button, if any,

6. General Structure inspection, Inspect dog

at the motor junction boxes. Check the

L. Clean oyq wall troughs and grease hinges, if any,
2. Replace all filter elements,

***Als0 see the Busch manual for specific maintenance requirementg **

Section 19 Maintenance



SYSTEM DESCRIPTION

REGENERATIVE SVE BLOWER

This system utilizes a Regenerative SVE blower to pull a vacuum on a well header system, and is
designed to extract soil vapors. The recovered vapors will go through the Air/Water separator,
where any recovered groundwater will separate from the vapors. After the water and vapor have
been separated, the SVE exhaust vapors are discharged to the air treatment. Any groundwater
recovered will accumulate in the Air/Water separator until the high level switch is triggered to
shut down the system.

SYSTEM FAULT SHUT-DOWNS

The control panel has an anti-falsing circuit that will not allow a shut down unless the fault exists
for 30 seconds.

The SVE blower will shut down if any of the following fault conditions occur. All other motors
continue to operate according to their level controls.

1. HIGH/HIGH LEVEL IN AWS-1. Indicates a failure of the AWS-1 transfer pump to
adequately empty the recovered groundwater.

2. SVE HIGH TEMPERATURE. Indicates excessive temperature in the exhaust air of
the SVE blower.

Section 3: System Description



Job Name & MKj#:

ARCADIS EAST PALESTINE H20 TREATMENT 2235088

NEW/
USED/
MAJOR EQUIPMENT MFGR. MODEL # SERIAL # REFURB | COMMENTS
SYSTEM 30 HP, 3PH, 1725 RPM, SEAL VOLTAGE AND
TYPE Other QTY TEFC TYPE SVE ELECTRICAL 460V 3PH TEFC
SVE Blower 1 Tuthill 5009-A7L2CVI1-A 3572921712 Used
SVE Motor 1 Marathon BVI286TTFC4026BA S N/A Used 30 HP
P300 Transfer Pump - Stripperator 1 Myers 200 M N/A Refurb 3 HP
P300 Pump Motor — Stripperator 1 Marathon C238C N/A Refurb 7.5 HP
P200 Transfer Pump - OWS 1 Myers 200 M N/A Refurb
P200 Pump Motor — OWS 1 Marathon C238C N/A Refurb 7.5 HP
P100A Transfer Pump - Frac 1 Myers 200 M N/A Refurb
P100A Pump Motor — Frac 1 Marathon C238C N/A Refurb 7.5 HP
KO Tank 1 MK 300 Gal Vert N/A Refurb
KO Tank Transfer Pump Motor | Myers/ WEG WEG- 00156ET3E56CFL-S 20FEV2017 Refurb 1.5 HP
AWS-1 1 MK 190 Gal Hori 22-09 New
AWS-1 1 MK 190 Gal Hori 22-10 New
OWS 1 MK C75 00137/ T0O0480 Returb
AOS 1 MK Standard TDEC 10-30 Refurb
AOS 1 MK Standard TDEC 09-48 Refurb
SVE Silencer 1 Stoddard D13H-4 180138 Used
SVE Silencer 1 Stoddard D13H-4 N/A Used
Stripperator 1 MK LP-150 2641045019 Refurb
Telemetry 1 Allen Bradley SOS 304666844 New
Heater 1 Hazloc XEV1-12-100-480360-B-F-A XEU13885 Used
Building 1 MK 24 13-03 Refurb
Disconnect 1 Siemens 200A., 600 VAC, 600 VDC 307050101 Used
Control Panel 1 B-Line Systems 423612RHC 78205137305 New
Transformer 1 HPS CB01277595 C1F005LES New 5kVa
VFD 1 Scheneider ATV71HD30N4 881102527005 Used 30kW -40 HP
VFD 1 [ronhorse ACN-45PO 550CA210437 New 5 HP 3Ph
VFD 1 Ironhorse ACN-45P0O 550CA210436 New 5 HP 3Ph
VED Enclosure 1 IEC 4251 CP-1140 Used
VFD Enclosure 1 SCE 24EL-2412LP 5040890 New
Signet Magmeter 1 Signet 159001261 61409020896 New
Signet Magmeter 1 Signet 159001261 61502111342 New
Siemens Lv] Transmitter 1 SITRANS Probe 7ML5221-1BA11 PBD/ X0140342 New
Siemens Lvl Transmitter 1 SITRANS Probe 7ML5221-1BA11 PBD/ L3280529 New




Job Name & MK#: ARCADIS EAST PALESTINE H20 TREATMENT 223508B
NEW/
USED/
MAJOR EQUIPMENT MFGR. SERIAL # REFURB COMMENTS
SYSTEM 30 HP, 3PH, 1725 RPM, VOLTAGE AND
TYPE Other TEFC ELECTRICAL 460V 3PH TEFC
Bag Filter Housing MK 1104 Refurb
Bag Filter Housing MK 010-01 Refurb
Bag Filter Housing MK 010-03 Refurb
Bag Filter Housing MK 12-04 Refurb
Exterior Carbon Vessel US Filter 16481-A Refurb MK 00123/ TB-011
Exterior Carbon Vessel US Filter 16481-B Refurb MK 00122/ TB-011
Exterior Carbon Vessel US Filter 16481-C Refurb MK 00121/ TB-011
Exterior Carbon Vessel Tetrasolv 4778HS-4 Refurb N/A
Exterior Carbon Vessel Tetrasolv N/A Refurb Tan Sonford Tank
Exterior Carbon Vessel Tetrasolv N/A Refurb Tan Sonford Tank
Exterior Carbon Vessel MK T001196 Refurb Ext Angle Rings
Exterior Carbon Vessel MK T001195 Refurb JHA SSD
Exterior Carbon Vessel MK T001194 Refurb JHA SSD
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Disclaimer Statement:

All information, illustrations and specifications in this manual are based on the latest infor-
mation available at the time of publishing. The illustrations used in this manual are intended
as representative reference views only. Products are under a continuous improvement policy.
Thus, information, iliustrations and/or specifications to explain and or exemplify a product,
service or maintenance improvement may be changed at any time without notice.

Rights Reserved Statement:

No part of this publication may be reproduced or used in any form by any means - graphic,
electronic or mechanical, including photocopying, recording, taping or information storage
and retrieval systems - without the written permission of M-D Pneumatics®.

Product information and specifications subject to change.
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M-D Pneumatics®

INTRODUCTION

CONGRATULATIONS on the purchase of a new
CP Series Rotary Positive Displacement Blower
from M-D Pneumatics®. Please examine the
blower for shipping damage, and if any damage

is found, report it immediately to the carrier. If

the blower is to be installed at a later date, make
sure it is stored in a clean, dry location and

rotated regularly. Make sure covers are kept on all
openings. If the blower is stored outdoors, be sure
to protect it from weather and corrosion.

CP Series blowers are built to exacting standards
and, if properly installed and maintained, will
provide many years of reliable service. Read

and follow every step of these instructions when
installing and maintaining the blower.

NOTE: Record the blower model and serial
numbers of the machine in the
OPERATING DATA form on the inside
back cover of this manual. Use this
identification on any replacement part
orders, or if service or application
assistance is required.

APPLICABLE DOCUMENTATION

The applicable documents associated with this
manual are:

+ 2006/42/CE — Machinery Directive

+ EN 1012-1:1996 - Compressors and vacuum
pumps - Safety Requirements - Part 1:
Compressors

SCOPE OF MANUAL

The scope of this manual includes the bare shaft
rotary positive displacement blower.

Manual 2017 RevD p/n 2017 -

1-800-536-9933 | customerservice@pdblowers.com
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M-D Pneumatics®

CONVENTIONS AND DATA PLATE

GRAPH]C CO NVENT'ONS |N TH'S NOTE: Indicates a procedure, practice, or

condition that should be followed in
MAN UAL order for the equipment to function in the
manner intended.

This manual is the result of a risk assessment ——

according to the applicable documents referenced A CAUTION
in Applicable Documentation on page 1. The

following hazard levels are referenced within this
manual:

Read manual before operation
or bodily harm may result.
Attention should be given to the
safety related sections of this
manual.

Indicates a hazardous situation that, if not
avoided, will result in death or serious injury.

Indicates a hazardous situation that, if not
avoided, could result in death or serious
injury.

/\ CAUTION |

Indicates a hazardous situation that, if not
avoided, could resuit in minor or moderate
injury.

Indicates a situation that can cause damage

to the engine, personal property, and/or
the environment or cause the equipment to
operate improperly.

n Manual 2017 RevD p/n 2017
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M-D Pneumatics® 02
Canventions and Data Plate

DATA PLATE

MODEL NUMBER SERIAL NUMBER MAWP YEAR

MAX RPM
1 ® 4840 West Kearney Street
M"D Pneumatlcs Springfield, Missouri USA 65803
READ INSTRUCTION MANUAL BEFORE OPERATION OR BODILY HARM MAY RESULT

| /" WARNING | A CAUTION A CAUTION

®

Hearing protection Do not touch hot
required. surfaces.

(800) 825-6937 Made in the USA

——

Do not operate without
guards in place.

Keep body & clothing away
from machine openings.

Figure 2-1— General Operation and Symbols on Data Flate

The following information is contained on the data I
plate: /\ CAUTION
N Tl S N s = Do not touch hot surfaces.
el \ BNINGG ! L
Wml . G The upper limit of the blower
Keep body and clothing away operation is 400°F (205°C). Do
from machine. not touch the blower while it is

in operation and assure blower

During operation, keep body is cool when not in operation.

and clothing away from inlet
and outlet of the blower.

Do not operate without guards
in place.

/\ CAUTION

Hearing protection is required
while the blower is in operation.
Noise levels may reach as high
as 81 dBA.

Manual 2017 RevD p/n 2017
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02 M-D Pneumatics®

(:nnventions and Data Plate

MODEL NUMBER: The specific model of the blower
SERIAL NUMBER: Unique to each blower

YEAR: Year of manufacture

MAWP: Maximum Allowable Working Pressure

The standard MAWP is per Table 4-2 — Maximum Operating Limits on page
9. The MAWP shall not be exceeded.

n Manual 2017 RevD p/n 2017
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M-D Pneumatics®

LIFTING

The blower must be handled using an
appropriate device such as a fork truck or
appropriate lifting device. See Table 4-1 on
page 8 for approximate weights. Care
should be taken to assure blower does not
overturn during handling and installation.

Manual 2017 RevD p/n 2017 H
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M-D Pneumatics®

DESCRIPTION

Refer to specific data sheets for flow capacities
and vacuum capacities.

NOTE: Refer to diagrams in this manual for
proper rotation and orientation in inlet
and discharge.

M-D Pneumatics CP Series model! rotary lobe
blowers are positive displacement type units,
whose pumping capacity is determined by

size, operating speed, and differential pressure
conditions. Blowers employ rotors rotating in
opposite directions within a housing closed at the
ends by end plates.

The inlet to the discharge is sealed with operating
clearances that are very small. Internal lubrication
is not needed, as there is no moving contact.

Clearances between the rotors during rotation are
maintained by a pair of accurately machined helical
timing gears, mounted on the two shafts extended
outside the air chamber. The intermeshing rotary
lobes are designed to rotate and trap air or gas
between each rotor and the housing. As the rotor
lobes rotate past the edge of the suction port, the
trapped air or gas is essentially at suction pressure
and temperature. Since the blower is a constant
volume device, the trapped air remains at suction
pressure until the leading rotor lobe opens into the
discharge port. The close clearances between the
rotors inhibit back slippage of the trapped volume
from between the rotors, and the trapped volume
is forced into the discharge piping. Compression
occurs not internal to the blower but by the amount
of restriction, either downstream of the blower
discharge port or upstream of the blower inlet port.

Figure 4-1 illustrates the air movement within the
machine. In addition, the machine ¢an operate in
either direction.

Never attempt to control capacity by means of a
throttle valve in the intake or discharge piping.
This will increase the power load on the drive
system, will increase operating temperatures, and
can overload and/or seriously damage the blower.
Likewise, if the possibility exists that flow to the
blower inlet may be cut off during normal operation
of a process, install an adequate vacuum relief
valve. A pressure-type relief valve in the discharge
line near the blower is also recommended for
protection against cutoff or blocking in this line.
Use check valves on each blower when more than
one blower is connected to a discharge line.

When a belt drive is used, it is possible to adjust
blower speed to obtain the desired capacity by
changing the diameter of one or both sheaves,

or by using a variable-speed motor pulley. In a
direct-coupled arrangement, a variable-speed
motor or transmission is required. Gas blowers can
use bypasses, but some applications may require
additional cooling. If there is a large volume of
high-pressure air or gas downstream of the blower,
a check valve in the piping downstream of the
blower will protect the blower from overspeeding in
a backward direction upon shutdown.

Consult a M-D Pneumatics sales professional if
questions arise.

“ Manual 2017 RevD p/n 2017
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M-D Pneumatics® 04
Description

DISCHARGE DISCHARGE DISCHARGE

Figure 4-1— General Operation Principle

FLOW BY DIRECTION AND
ROTATION

Refer to diagrams in this manual for
proper rotation and orientation in inlet and

discharge.
VE AL FLOW HORIZ AL FLOW
[~ 1 e ]
INTAKE L, DISCHARGE
INTAKE DISCHARGE DISCHARGE INTAKE - - - -
! 4 DISCHARGE INTAKE
< 7 1 ™~ o T
TUP DRIVE TOP DRIVE
CW ROTATION CCW ROTATION
= N 1 ,
L : L INTAKE DISCHARGE
DISCHARGE INTAKE INTAKE DISCHARGE INTAKE
t-. ~§
RIGHTDRIVE  RIGHTDRIVE ~ LEFT DRIVE LEFT DRIVE k
CWROTATION CCW ROTATION ~CWROTATION ~ CCW ROTATION [ < (
BOTTOM DRIVE BOTTOM DRIVE

CW ROTATION CCW ROTATION

Figure 4-2 — Flow Direction by Rotation
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Description '

SPECIFICATIONS

APPROXIMATE OIL CAPACITY"
MODEL |  VERTICAL FLOW HORIZONTAL FLOW | poRT SIZE MA;(LI\:’IUM API;:I%éJIéI:\'ﬂTATE
GEAR DRIVE GEAR DRIVE
END? END? END? END?
. 3.4 0z 1.7 oz 1in.
2002 (101 mL) —~ (50 mL) ~ (25 mm) 5,275 41 Ib (18 kg)
340z 1.7 oz 2in.,
2004 (101 mL) ~ (50 mL) ~ (51 mm) 5,275 53 |b (24 kg)
6.0 0z 4.0 0z 3.4 0z 250z 1.251in.
3002 | 477 mL) | (118mL) | (101mL) | (7aml) | (32 mm) 600 781b (35 kg)
6.0 oz 4.00z 3.4 0z 250z 2in.
3003 | (177 mL) | (1M8mL) | (101 mL) | (74mL) | (51 mm) b0 831b (38 kg)
6.0 oz 400z 340z 250z 2.5in.
3006 | 477 mLy | (118mL) | (101mL) | (7a4mL) | (64 mm) 3,600 113 1b (51 kg)
8.50z 6.4 oz 580z 4.7 oz 1.5in.
4002 | o5 Ly | (saml) | (172mb) | (139mL) | (38 mm) 3,600 95 1b (43 kg)
8.50z 6.4 oz 5.8 0z 4.7 oz 2.5in.
4005 | o1 mLy | (189 mL) | (172mL) | (139mL) | (64 mm) Se00 127 1b (58 kg)
8.50z 6.4 oz 5.8 0z 4.7 oz 3in.
4007 | o51mL) | (189mL) | (172mL) | (138 mL) | (76 mm) 3,600 146 1b (66 kg)
18.3 oz 10.2 oz 710z 5.4 0z 2.5in.
5003 | 541 mL) | 302mL) | (210mL) | (160mL) | (64 mm) 850 15211b (69 kg)
18.3 oz 10.2 0z 710z 54 0z 4 in.
8006 | w4 mly | @02ml) | (210mL) | (160mL) | (102mm) | 280 185 I (84 kg)
18.3 0z 10.2 0z 7.10z 540z 4 in.
5009 | 541 ml) | (302mL) | @iomL) | (160mL) | (102mm) | 28 2221b (101 kg)
25.50z 18.0 0z 16.9 oz 9.00z Jin.
8005 | 754mL) | (532mL) | (500mL) | (266mL) | (76 mm) 2250 230 b (1)
25.50z 18.0 oz 16.9 oz 9.00z 5in.
6008 | Zsamiy | (532ml) | (500mL) | (266 mL) | (127 mm) | 2°0 3101b (141 kg)
25.5 0z 18.0 oz 16.906z | 9.00z Gin.
6015 | ZsamL) | (532mL) | (500 mL) | (266mL) | (152mm) | 230 426[b (207 kg)
28.7 oz 20.3 0z 4in.
7006 (849 mL) - (600 mL) - (102 mm) 2,050 425 1b (193 kg)
28.7 oz 20.3 oz 6in.
7011 (849 mL) - (600 mL) - (152 rmm) 2,050 555 Ib (252 kg)
28.7 oz 20.3 0z 8in.
7018 1 (849 mL) - (600 mL) - 203 mm) | 2090 sl 1b (SES)
' Oil capacities are based on filing trom dry condition. Less oil may be needed depending on emptiness of cil reservoir(s) after draining. Always fill the
gear housing until oil drips out of the oil level hole. Replace plugs in their respective holes. Following this procedure will ensure proper oil level.
* Gear End amounts apply to all CP Series bloweis.
* Drive End amounts apply only io Splash Lubrication modeis.

Table 4-1 - Specifications
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M-D Pneumatics®

Description

MAXIMUM MAXIMUM ; o o MAXIMUM
MODEL RPM PRESSURE MAXIMUM VACUUM* | TEMPERATURE MAWP
DIFFERENTIAL* RISE*
2002 5,275 12 psi (827 mbar) | 15 inch-Hg (542 ;’nbar) 225°F (125°C) 15 psi (1,034 bar)
2004 5,275 7 psi (483 mbar) 15 inch-Hg {542 mbar) 185°F (103°C) 15 psi (1,034 bar)
3002 3,600 15 psi (1,034 mbar) | 16 inch-Hg (542 mbar) 210°F (117°C) 15 psi (1,034 bar)
3003 3,600 12 psi (827 mbar) | 15 inch-Hg (508 mbar) 180°F (100°C) 15 psi (1,034 bar)
3006 3,600 7 psi (483 mbar) 15 inch-Hg (508 mbar) 170°F (94°C) 15 psi (1,034 bar)
4002 3,600 15 psi (1,034 mbar) | 16 inch-Hg {542 mbar) 220°F (122°C) 17 psi (1,172 bar)
4005 3,600 10 psi (690 mbar) | 16 inch-Hg (542 mbar) 210°F (117°C) 15 psi (1,034 bar)
4007 3,600 7 psi (483 mbar) 15 inch-Hg (508 mbar) 170°F (94°C) 15 psi (1,034 bar)
5003 2,850 15 psi (1,034 mbar) | 16 inch-Hg (542 mbar) 195°F (108°C) 17 psi {1,172 bar)
5006 2,850 13 psi (1,034 mbar) | 16 inch-Hg (542 mbar) 195°F (108°C) 15 psi (1,034 bar)
5009 2,850 7 psi (483 mbar) 15 inch-Hg (508 mbar) 160°F (89°C) 15 psi (1,034 bar)
6005 2,350 15 psi (1,241 mbar) | 16 in-ch-Hg (542 mbar} 250°F (139°C) 17 psi (1,241 bar)
6008 2,350 14 psi (965 mbar) | 16 inch-Hg (542 mbar) 240°F (133°C) 15 psi (1,034 bar)
6015 2,350 7 psi (483 mbar) 14 inch-Hg (406 mbar) 180°F (100°C) 15 psi (1,034 bar)
7006 2,050 15 psi (1,034 mbar) | 16 inch-Hg (542 mbar) 235°F (131°C) 17 psi (1,172 bar)
7011 2,050 10 psi (690 mbar) | 16 inch-Hg (542 mbar) 210°F (117°C) 15 psi (1,034 bar)
7018 2,050 6 psi (414 mbar) 12 inch-Hg (406 mbar) 120°F (67°C) 15 psi (1,034 bar)

* Maximum conditions based upon 70°F (21°C) inlet temperature and 14.7 psi {1 bar) absoiute inlet pressure.

Table 4-2 — Maximum Operating Limits
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04 M-D Pneumatics®
Descriptinn ... |

Maximum limits for pressure, temperature, and
speed are specified in Table 4-2 on page 9

for various blower sizes when operated under the
standard atmospheric conditions. Do not exceed
any of these limits.

The maximum pressure differential is based
on the difference between the inlet pressure
and the outlet pressure. The maximum
pressure differential shall not be exceeded. NOTICE

Exceeding the maximum pressure differential
will cause serious damage to the equipment Specially ordered biowers with nonstandard
and could cause bodily injury. construction, or with rotor end clearances
greater than shown in Assembly Clearances
_ on page 32, will not have the operating
Eaieaie ) limits specified here. Contact your M-D

' Pneumatics sales representative for specific
The maximum allowable working pressure information.

{MAWP) is based on the absolute pressure of

lowable pressure differontial Excosding. s i NofcE -
allowable pressure differential. Exceeding NOTICE

the MAWP will cause serious damage to the Special attention must be paid when a blower
equipment and could cause bodily injury. has a higher than standard ambient suction
temperature. Special recommendations
To permit continued satisfactory performance, a for operating parameters and/or additional
blower must be operated within certain approved cooling may be recommended. Consult the
limiting conditions. The manufacturer’s warranty factory or local representative for appropriate
is, of course, also contingent on such operation. information.

m Manual 2017 RevD p/n 2017
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M-D Pneumatics®

INSTALLATION

GENERAL

The blower is not intended to be used
with explosive products or in explosive
environments. The blower is not intended
to be used in applications that include
hazardous and toxic gases. Consult the
factory for support.

Customers are warned to provide adequate
protection, warning and safety equipment
necessary to protect personnel against
hazards in the installation and operation of
this equipment in the system or facility.

It is the responsibility of the installer to
assure that proper guarding is in place and
compliant with all applicable regulatory
requirements.

The standard MAWP is per Table 4-2. The

=i S T e e ] Lt

MAWP shall not be exceeded unless specific
factory testing of the pressure containing
components of the blower has been
performed.

~ /AWARNING

The bare shaft blower can
generate excessive noise.
Methods to reduce the noise
levels by installing inlet and

Even with inlet and outlet
silencers, hearing protection
will be required.

outlet silencers will be required.

Table 4-2 states the maximum operating
speed in RPM (rotations per minute) and
maximum temperature. Do not exceed these
limits. The installation of the blower shall
take these critical operating parameters
into account and adequate control features
implemented.
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M-D Pneumatics®

Installation , R

I

Upon completion of the installation, and
before applying power, rotate the drive
shaft by hand. It must move freely. If it

does not, look for uneven mounting, piping
strain, excessive belt tension or coupling
misalignment or any other cause of binding.
If blower is removed and still does not move
freely, check inside the blower housing for
foreign material.

NOTICE '

Remove the protective covers from the shaft
and inspect for damage.

Carefully check to ensure that no transit damage

has been sustained. If damage has occurred from
shipment, file a claim with the carrier immediately.
Preserve the shipping containei for inspection by
the carrier.

In the event that your unit sustains damage

while being shipped to your facility, do not
return it to the factory without first obtaining
shipping instructions from M-D Pneumatics.

Do not remove protective covers and plugs until
the connections are complete. Mount the blower on
a flat, level surface. Use a baseplate that is rigid,
solidly supported, and structurally sound. Shim
under the legs where necessary so that each leg of
the blower supports an equal share of the blower
weight. This is necessary to prevent twisting of

the blower. Make sure the feet rest evenly on the
mounting surface before fastening down. Twisting
or cramping the blower during mounting will

cause rotor contact and binding during operation,
resulting in a condition called “soft foot.” See

Soft Foot on page 14 for further details and
preventative measures.

A blower that is factory-mounted on a base should
not require such adjustments. However, since

the assembly can become twisted in shipping or
installation, check for soft foot after installing the

baze. Shims may be needed for alignment. Loosen
the foot hold-down screws to check foot contact
with the mounting surface. Mount the base on a
solid foundation or heavy flooring, using shims as
necessary at bolting points to prevent warping the
assembly.

Transmission of small operating vibrations to a
support structure may be objectionable in some
applications. Use of vibration isolators or vibration-
absorbing materials can be effective in overcoming
this transmission. To avoid causing distortion, apply
the treatment under the common motor/blower
base or mounting plate rather than directly under
the feet alone.

Make sure piping is accurately squared with the
blower and supparted independently. Stress
imparted from incorrectly aligned piping or
mounting will create problems with bearing and
seal life, possibly leading to premature internal
contact. The blower should sit stress free and
evenly on its supporting surface. Take care

to evenly tighten the mounting bolts to avoid
imparting undue stress into the blower. Stress
can be checked in a free state with feeler stock or
verified on a previously installed blower with the
aid of a dial indicator. Spring or gap should be less
than 0.002 in. (0.05 mm).

Use only clean, new pipe and make certain it is
free of scale, cuttings, weld beads, dirt, or any
other foreign material. To guard against damage
to the blower, make sure that an inlet filter is used.
Clean the filter of collected debris after 3 hours of
operation and periodically thereafter. See Piping
Connections on page 18 for additional details.

Figure 5-1 shows a typical complete installation

of the blower and accessories. Note the absence

of throttle or shut-off valves in both discharge and
intake piping. If it is possible for airflow to be cut off
in either line, add a pressure and/or vacuum relief
valve. In some installations, it may be desirable to
use only an inlet silencer-cleaner supported directly
from the blower connection. Keep the weight of
accessories and piping to a minimum to prevent
blower casing distortion. If the weight exceeds

10% of blower weight, support the components
independently of the blower and connect them with a
flexible hose or connectors. The approximate weight
of the blower is listed in Table 4-1 on page 8.
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M-D Pneumatics®

AIR FILTER-.

:I ~ INTAKE SILENCER

ﬁﬂ

PRESSURE |
RELIEF VALVE

CHECK VALVE —
FLEX CONN. )

PRESSURE GAUGE —/ —— - DISCHARGE
L;[ SILENCER L.

Figure 5-1 - Typical Blower Installation

A blower may be driven by direct-coupling to
the driver or by V-belt drive for the purpose of
obtaining other speeds within the approved
range. See Motor Drives on page 19 for more
information.

Blowers from M-D Pneumatics are internally

and externally treated after factory assembly
and testing to protect against rusting in normal
atmospheric conditions prior to installation.

The maximum period of internal protection

is considered to be 6 months under average
conditions, provided closing plugs and seals are
not removed. Protection against chemical or salt-
water atmosphere is not provided. Avoid opening
the blower until ready to begin installation, as
protection will be quickly lost due to evaporation.
For recommended preparations for long-term
storage (longer than 6 months), see Long-Term
Storage on page 29.

Installation

an

Instali the blower in a room or outdoor area that
supplies adequate space and lighting for routine
rmaintenance. Make sure that indoor installation
areas are well ventilated and kept as cool as
possible, because operating the blower at elevated
temperatures can result in nuisance overload or
temperature shutdowns. An unprotected outdoor
installation is satisfactory only when correct
{ubrication for the expected temperatures is
provided, as per Recommended Lubricants for
Blowers and Vacuum Boosters on page 34.

Foundation

The blower does not need a special foundation.
However, it does require a solid, level floor and
adequate frame support. Bolt the blower system to
the floor and seal any cracks.

Riower Air intake

To minimize maintenance, supply the blower with
the cleanest air possible. The air must not contain
any flammable or toxic gases, as the blower will
concentrate these gases. This could result in
damage to the blower and surrounding property
and lead to personal injury or death. Do not block
or restrict the opening of the blower, as the motor
could overheat and fail.

Do not use blowers on explosive or hazardous
gases. Do not exceed the limits described in Table
4-2 on page 9 on performance criteria such as
pressure differential, running speed, and discharge
temperature.

if it is necessary to take air from a remote source,
such as in a vacuum application, make sure the
diameter of the piping is at least equal to the
diameter of the blower inlet. For distances greater
than 20'ft (6 m), enlarge the pipe diameter to
reduce inlet restriction. Excessive restriction will
reduce the efficiency of the blower and elevate its
discharge temperature. The piping used should
also be corrosion-resistant and free of scale and
dirt. Keep the inlet covered to keep out foreign
objects and rain. Vacuum kits are available.
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Installation . .-

Soft Foot

Soft foot is a condition in which one of the blower
feet does not sit flat on the base. Soft footis
usually due to irregularities in the surface to which
the blower is mounted. When the bolt on the foot
gets tightened, a slight distortion occurs that can
affect bearing and seal life as well as internal
contact between parts.

ANGULAR
SOFT FOOT

PARALLEL
SOFT FOOT

Figure 5-2 — lliustrations of Soll Foot

1. Place the blower on the base.

2. Check each foot for gaps between the foot and
base (soft foot). Shim as necessary to fili the
gap within 0.002 in. (0.05 mm).

Figure 5-2 shows the two most common types
of soft foot conditions. If either type is present
at a measurement of more than 0.003 in.
(0.076 mm), the blower may fail prematurely.

3. Tighten all bolis.

4. Mount a dial indicator on the base contacting
one foot at 12 o’clock position.

5. Loosen the bolt on that foot. Observe indicator
travel and add shims as needed to reduce
“spring” to less than 0.002 in. (0.05 mm}).
Repeat steps 4 and 5 on the remaining feet.

M-D Pneumatics®

ol
<
i

CETY

M-D Pneumatics recommends the use of relief

_valves to protect against excessive pressure or
vacuum conditions. Test these valves at initial start-
up to be sure they are properly adjusted to relieve
at or below the maximum pressure differential
rating of the blower.

A DANGER

It is the responsibility of the
installer to assure that proper
guarding is in place and
compliant with all applicable
regulatory requirements.

A DANGER
internal and external rotating
parts of the blower and driving
equipment can produce

serious physical injuries. The
blower should never be run
with the inlet or discharge
piping removed. If it becomes
necessary to inspect the
rotating parts of the blower or
to change V-belts, be absolutely
sure that all power to the motor
controls has been shut off, the
motor controls are locked out,
and properly tagged before
proceeding.
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M-D Pneumatics®

Assure that properly sized vacuum bresks/
relief valves are used on the inlet side of.
the blower. Also assure that properly sized
pressure relief valves are used on the outlet
of the blower. The sizing shall be such to
assure that the proper flow can be achieved
without exceeding the rated vacuum and
pressure ratings.

A DANGER' '

Blower housing and associated
piping or accessories may
become hot enough to cause -

major skin burns on contact.

s -

Use lock out/tag out procedures
to disable the electrical energy’
source before any service or:
work is done on the blower.

Avoid extended exposure in
close proximity to machinery
with high intensity noise levels.
Wear adequate ear protection.

NOTE: Use proper care and good procadures in
handling, lifting, installing, operating, ana
maintaining the equipment.
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Installation

LUBKICATION

Every blower from M-D Pneumatics is factory-
tesied, oil-drained, and shipped dry to its
installation point. Fill both independent oil
reservoirs to the proper level before operation.

Shaft bearings at the gear end of the blower are
splash-lubricated by one or both gears dipping into
an cil reservoir formed in the gear end plate and
cover. Shaft bearings at the drive end of the blower
are lubricaled by a slinger assembly dipping into
an oil reservoir. Before starting the blower, fill the
oil sumps as described in Filling Procedure on
page 16.

Add oil to the blower in the quantity listed

inTable 4-1 on page 8. Make sure oil level is
maintained within the notched area of the sight
glass. See Figure 5-3. Lower drive blowers have
“buil's eye” type oil level gauges. Maintain oil levels
at the center of the glass.

~ /NWARNING
Never attempt to change or add lubrication
while the blower is running. Failure to heed
this warning could result in damage to the

equipment or personal injury. Oil must be
checked when the blower is NOT running.

~ /AWARNING
Properly dispose of the spent lubricants.
Refer to the manufacturer of the lubricant and

any regulations to assure proper and safe
disposal.

oA
R Bl L

Do not start the blower until you are sure oil
has been put in the gear housing and rear
tover. Operation of the blower without proper
lubrication wili cause the blower to fail and
void the warranty.

@pdblowers.com
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Installation

M-D Pneumatics®

Most CP Series blowers are shipped from

the factory in a left hand drive, vertical flow
configuration. If drive shaft location is changed,
the oil level plugs, srght glasses and breathers
must be relocated to proper positions, as
shown in Figure 5-3. Failure to change plug
location will resuit in blower failure and void the
product warranty.

GREASE DRIVE GREASE DRIVE

HORIZONTAL FLOW YERTICAL FLOW
GREASE RELJEF GREASE
FITTING 7 FTENG FITTING

RELEF

FITTING
BOTTOM DRIVE . LEFT DRIVE
GREASE
N FITTING
B
52

@

GREASE ' -7, . RELIEF RELIEF/
FITTING 2 2N, LFITTING  FITTING
L
TOP DRIVE RIGHT DRIVE

g Procedure

See Figure 5-3. See Recommended Lubricants
for Blowers and Vacuum Boosters on page
34 for suggested iubricants and grease.

1. Remove the fill plugs or breathers from both
gear end and drive end plates.

2. Slowly pour oil through the fill until oil appears
in the oil sight glass. Bring the oil level to the
center of the sight glass.

3. Verify oil level is at proper level in both gear
end and drive end sight glasses.

4. Replace the fill plugs or breathers that were
removed in step 1.

SPLASH LUBE DRIVE SPLASH LUBE DRIVE
HORIZONTAL FLOW VERTICA|, FLOW
BREATHER
E BREATHER
ol 1l P';‘f’_; (OIL FILL PLUG)
f’ MELIA <G 8 K,
A | N o= e ——" S
‘ . 1 0 A i
o ol (o @ o
| @ | . S
G N s %2 8 e NG e
“ - 1 S .
Segp e o lanse al
FONEATACLEEL Ok L2
.| GLASS  SIGHT  MAGNETIC QIL
] : GLASS  DRAIN PLUG
MAGNETIC OIE
DRAIN PLUG
DRIVE END) CRIVE END
BREATHER BREATHER
4 N I;:‘“\ r:
! ) i e
i ! T‘ ""HI = — h .
b | Ax s
o T ot )
: \ Cand
Ta WL ,| NGOV e /~ '-_;.;._j"' QlL
on gl LS SIS ULEVEL
LEVES -«_-kl_ T (ol ST sIGHT
SiGHT b S - 5
GLASS |\ ] MAGNETIG OIL
=X DRAIN PLUG
MAGNETIC OlL.
DRAIN PLUG
GEAR END GEAR END

Figure 5-3 — Location of Oil Fill, Drain and Level Gauges on CP Serigs Blowers
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M-D Pneumatics®

Frequently Asked Questions Regarding
Lubrication

What is the functional defriment if the “wrong
oil” is used?

The lubricant is selected based on bearing

speed, gear speed, and operating temperature.

If the lubricant is too light, it increases wear by

not separating the sliding surfaces and it will not
remove the heat adequately. If the lubricant is too
thick, the drag in the bearings is increased, causing
them to run hotter. Thicker lubricant will not flow

as readily into the gears and it will reduce the
available backlash. Lubricants at our conditions are
incompressible.

What is the functional detriment if the oil is not
serviced?

If the lubricant is not serviced at the proper

interval, the shearing action in the bearing and the
gears will begin to take its toll and the lubricant

will thicken. The blower will run hotter and the
wear on moving parts will increase. The lubricant
will generally appear dirtier, caused by material
rubbing off the components. The lubricant will
discolor because of overheating. An indicator of the
breakdown of a lubricant is the increase in the Total
Acid Number (TAN) and a change of 10 percent in
the base viscosity.

Several things are happening as the lubricant .
goes through the blower. First, it is absorbing
frictional energy in the form of heat. This heat has
to be dissipated through either surface contact
with cooler materials or in a rest volume of
lubricant. While reducing the friction, the lubricant
is also going through a shearing process and the
molecular structure is broken down.

The result is that the lubricant wili begin to thicken
because of the shorter meolecuiar chains and the
drop out of additive packages. The thickened
lubricant will cause more drag, increasing the
friction and heat and further degrading the
lubricant.

Operation of the blower (environment, run time,
speed, and pressure) has a direct effect on duty
cycles. The published cycies are based on worst-
case conditions.

Installation

HGumesiits Associated With Breakdown or
ignition of Lubrication

A DANGER

There is a risk associated

with the lubrication media
breaking down and resulting

in a hazardous fluid or vapor.
There may also be a hazard
associated with the ignition of
the lubrication media. Refer to
the lubrication manufacturer’s
applicable instruction for safety
precautions.

Release Lubricated Bearings — Grease
Lubrication Series Only

Service the drive end bearing at regular intervals
(see Table 5-1). Use NLGI #2 premium-grade,
petroleum-base grease with high temperature
resistance and good mechanical stability, such as
M-D Pneumatics MD Oil grease, available from a
local M-D Pneumatics professional. Use a pressure
gun to force new grease into each bearing until
traces of clean grease come out of the relief fitting.

B OPERATING HOURS PER DAY
SPEED IN 8 16 24
RPM GREASING INTERVALS IN
WEEKS
750 — 1,000 7 4 2
1,000-1,500| 5 2 1
1,500 - 2,000 | = 4 2 1
2,000 — 2,500 3 1 1
2,500-3,000| 2 1 1
3000andup | 1 1 1

Table 5-1 — Suggested Lubrication Intervals for Grease
Lutricated Bearings
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Installation . ..

M-D Pneumatics®

To avoid blowing out the drive shaft seal, do
not grease too rapidly.

NOTE: See Figure 5-3 for locations of grease
fittings and grease reliefs for horizontal
and vertical flow blowers.

PIPING CONNECTIONS

Pipe loading on the blower should be
negligible as pipe loading can cause
distortion of the blower. Use proper supports
and pipe hangers to assure that there is no
loading.

Remove the profective cévers from the inlet’
and outlet ports and itispect for dirt and forejgn
material. J

Inlet and outlet connections on all blowers are
large enough to handle maximum volume vsith
minimum friction loss. Maintain same-diameter
piping. Do not support silencers by the blower.
Avoid stress loads and bending moments.

Be certain all piping is clean internally before
connecting to the blower. Place a 16-mesh wire
screen backed with hardware cloth at or near

the inlet connections for the first 50 hours of use
until the system is clean. Clean the screen after

3 hours of operation and completely discard it
once the system is clean, as it will eventually
deteriorate and small pieces going into the blower
can cause serious damage. A horizontal or vertical
airflow piping configuration is easily achieved by
rearranging the mounting feet position.

Hecavds Associated With Hazardous
Propess Fluids

" A\ DANGER

It shall be the responsibility

of the installer to ensure that
piping is adequate, sealing
between pipe joints is adequate
for the process fluids and
proper process and pressure
protection devices are in place.
It is also the responsibility

of the installer to assure that
process gases are not vented
in a manner that would be
hazardous.

Refer to the manufacturer of the
process media to assure that
proper safety precautions are in

place.

Blockage or Restriction

Damage to the blower could occur if there is
blockage in the inlet or outlet ports or piping.
Care should be taken when installing the
blower to assure that there are no foreign
objects or restrictions in the ports or piping.
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MOTOR DRIVES

Two drive connections commonly used areg dirgct
drive and V-belt drive.

Direct Coupled

When installing the motor directly to the blower,
align the shafts to the coupling according to the
coupling manufacturer’s instructions. Blowers
shipped with the motor directly coupled and
mounted on a common base have been aligned

prior to shipment. Further alignment is not normally

necessary, but be sure to check the alignment and
make adjustments if necessary prior to startirg the
blower.

Coupling halves must correctly fit the blower and
drive shafts so that only light tapping is required to
install each half. The two shafts must be accurately
aligned. A direct-coupled blower and motor must

be aligned with the twe shafts having no more than«

0.005 in. (13 mm) Total indicator Reading (TIR).
Make sure the face is aligned within 0.002 in.
(0.05 mm).

Establish proper gap between coupling halves- ‘
according to the coupling manufacturer’s
instructions with the motor armature. Proper
gap will minimize the chance for end thrust

on the blower shaft. Re-align and grease afl
direct-coupled base-mounted blowers after field
installation. ‘

V-Belts

If the motor and blower are V-belt connectad, trhe
sheaves on both the motor and biower shafte
should be as close to the shan bearings as
possible. Blower sheave is not mare than 1/4 in.
(6.5 mm) from the blower drive 2nd cover. The
drive sheave is as close to the driver bearing as
possible. Take care when instailing sheavas on
the blower and motor shafts. Make sure the face is
accurately in line to minimize belt wear.

Manual 2017 RevD p/n 2017

Installation

Adius irie belt tension to the manufacturer’s
specifications using a belt tension tester. Check
new belts for proper tension after 24 hours of run
tirme. When manufacturer data is not available,
irdustry guidelines recommend 1/64 in. deflection
for each inch of span (0.157 mm deflection per
centimeter of span) at 8 — 10 Ib (3.6 — 4.5 kg) of
force in the center of the belt.

Insufficient tensioning is often indicated by slipping
(squeazling) at start-up. Do not use belt dressing
on V-belts. Keep sheaves and V-belts free of oll
and grease. Remove tension from belts if the
drive is to be inactive for an extended period of
time. For more specific information, consult the
drive manufacturer. In a V-belt drive, the blower
sheave must fit its shaft accurately, run true, and
be mounted as close to the bearing housing as
possible to minimize bearing loads.

Atight or driving fit will force the drive shaft out of
its norma! position and cause internal damage. A
loose fitwill result in shaft damage or breaking.
Make sure the motor sheave fits correctly and is
properly aligned with the blower sheave.

Adjust the motor position on its sliding base
so that beit tension is in accordance with drive
manufacturer's instructions. Always avoid
excessive belt tension. Recheck tension after
the first 10 hours of operation and periodically
thereafter to avoid slippage and loss of blower
speed.

Check the blower after installation and before
applying power by rotating the drive shaft by hand.

if the drive shaft does not rotate freely:

« took for uneven mounting, piping strain,
excessive belt tension, or coupling misalignment
Check the blower to make sure oil was added to
the: reservoirs




Installation ",

Setting V-Belt Yénsion

Proper belt tension is essential to long biower
life. Figure 5-4, Figure $-5, and the foliowing
procedure are provi idéd {6 aid in field- -adjusting
V-belts (when the blower is s0 equipped) for
maximum performance. A visual inspectien of the
V-belt drive should yield the appearance shown in
Figure 5-4.

Too/Tighg [TD\ :
A

Slight Bow

\
Too Loose

Figure 5-4 - General appearance of a V-balt drive

&) =

Figure 5-5 - Seiting of proper tension for &

— 2" e

5“““"'f

4120/64’ = 516" (2

V-helt drive

Factors outside the conlrol of the belt tensioning
system used on an individual blower package
assembly, such as environmental factors and
guality of the belts instailed, may contribute to
decreased belt life. Such factors can cause wear
of the belts beyond the ability of the tensioning
system to compensate.

Az oeuch, itis

M-D Pneumatics®

recomrnended to chack belt tension
imonthly and make any manual adjustments found
necessary.

- 1. Turm off ana lock out power.

|

2. Remove the belt guard fasteners (if equipped).

w

Remove the belt guard.

4, (Check and adjust the belt tension as
necessary. Tension should be 1/64 in.
déflection per inch of span (0.157 mm
deflection per centimeter of span) between
sheaves, with 8 — 10 Ib (3.6 — 4.5 kg) force
applied at the center point of the top section of
beit.

o

Install the belt guard, making sure that all drive
components are free of contact with the guard.

6. Install the belt guard fasteners that were
removed in step 2.

;. Unlogk the power and start the blower.

8. Resume normal operation.

istomerservice@pdblowers,com
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V-Belt Trounleshuooting

Cng ot

05

, Installation

PROBLEM

.’ POSSIBLE CAUSES

SOLUTION

Belts slip (sidewalls
glazed)

Not enough tensicn

Drive squeals

Replace belts; apply proper tension.

Shock load

Apply proper tension.

Not enough arc of contact

Increase center distance.

Heavy starting load

Belt(s) turned over

Increase belt tension.

Broken cord caused by prying on sheave

Replace set of belts and install
correctly.

Overloaded drive

Redesign drive.

Impulse loads

Apply proper tension.

Misalignment of sheave and shaft

Re-align drive.

Worr sheave grooves

Replace sheaves.

Excessive belt vibration

. NN LR W e Eane
¥ 5 WL N E

Check drive design.
§Check equipment for solid mounting.

Com‘sider use of banded belts.

Mismatched belts

New belts installed with oid belts

| Replace belts in matched sets only.

Breakage of belt{s)

‘Shock loads

l Apply proper tension; recheck drive.

Heavy starting loads

Apply proper tension; recheck drive.

Use compensator starting.

Belt pried over sheaves

Replace set of belts correctly.

Foreign objects in drives

Rapid belt wear

Sheave grooves worn

Provide drive guard.

Replace sheaves.

Sheave diameter (oo small

Redesign drive.

Mismatched belts

Replace with matched belts.

Drive overloaded

Redesign drive.

Belt slips

Increase tension.

Sheaves misaligned

Align sheaves.

Oil or heat cc_mdition__

Eliminate oil. Ventilate drive.

Manual 2017 RevD p/n 2017

* customersenvice@pdbiowers.com

Find us online.at PDBLOWERS.CO



——— e M-D Pneumatics®
Installation : i s

MOTOR AND ELECTRICAL -
CONNECTIONS

The motor and connections shall be protected
to assure that product and environmental
condensation does not come in contact with

the electrical connections.

it is the responsibility of the installer to assure

that the motor is in compliance with the latest
edition of IEC 60204-1 and all electrical
connections are performed per IEC 60204-1,
this includes overcurrent protection.

Wire the motor and other electrical devices, such
as solenoid valves and temperature switch, o the
proper voltage and amperage as indicated on the
nameplate of the component being wired. Turn

the blower by hand after wiring is completed to
determine that there are no obstructions and that
the blower turns freely. Then, momentarily start the
hlower to check the direction of rotation. Figure
4-2 shows direction of airflow in relation fo rotor
rotation. The airflow direction can be reversed by
reversing the appropriate motor leads.

Manual 2017 RevD p/n 2017
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OPERATION

GENERAL

A DANGER

The blower is not intended to be used
with explosive products or in explosive
environments. The blower is not intended
to be used in applications that include
hazardous and toxic gases. Consult the
factory for support.

Maximum operating speed: Table 4-2 states
the maximum operating speed in RPM
(rotations per minute), the maximum pressure
differential, maximum vacuum and maximum
temperature rise. Do not exceed these limits.

Manual 2017 RevD p/n

_ /AWARNING
The blower can generate
excessive noise. Hearing

protection is required while the
unit is in operation.

I

Before starting the blower for the first time under
power, recheck the installation thoroughly to
reduce the likelihood of difficulties. Use the
following checklist as a guide, but consider any
cther special conditions in your installation.

1. Be certain no bolts, rags, or dirt have been left
in plower.

2. Be certain that inlet piping is free of debris. If
an open outdoor air intake is used, be sure the
opening is clean and protected by an inlet filter,
This also applies to indoor use.

3. [finstailation is not recent, check blower
leveling, drive alignment, belt tension, and
tightness of all mounting bolts.

4. Be certain the proper volume of ail is in the oil
reservoir chambers.

s

Be certain the driving motor is properly
lubricated and connected through suitable
electrical overload devices.

6. - With electrical power off and locked out to
prevent accidental starting, rotate the blower
shaft several times by hand to make sure the
blower is rotating freely. Unevenness or tight
spcts are indicators of a condition that should
be corracted before progressing.

‘pdblSwers
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M-D Pneumatics®

Operation *

7. Check motor rotation by mementarily puatiig
the START button and then checking the flow
direction of the blower. Reverse the motor

connections if the flow is in the wrong direction.

Carry out initial operation under “no load"
conditions by opening all valves and venting the
discharge to the atmosphere, if possible. Then,
start the motor briefly, listen for unusual noises,
and make sure the blower coasts freely to a stop.
If no problem appears, repeat this check and let
the motor run slightly longer. If any questions exist,
investigate before proceeding.

START-UP CHECKLIST

Assuming all tests are satisfactory, the blower will
now be ready for continuous full-load operation.
During the first several days, check periodically to
make sure all conditions remain acceptable and
steady. These checks may be particularly important
if the blower is part of a process system where
conditions may vary. At the first opportunity, stop
the blower and clean or remove the inlet filter.

Also recheck leveling, coupling alignment or belt
tension, and maounting bolts for tightness.

It is recommended that these start-up procedures be followed in sequence and checked off ( LZI ) in the boxes

provided in any of the following cases.

+ During initial installation
+ After any shutdown period

»  After maintenance work has been performed
- After blower has been moved to a new location

DATES | | |
CHECKED:

11

lubricants for the product.

Check the unit for proper lubrication. Proper oil level is critical. See Lubrication on page
[ICIC ] | 15. See Recommended Lubricants on page 34 for information on acceptable

D D |:| D Check the V-belt drive for proper belt alignment and tension.

DDD [ ]| Carefully turn the rotors by hand to be certain they do not bind.

Disconnect power. Mzake certain power is

off and locked out before touching any
rotating element of the blower, motor, or drive
compcenents.
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Operation |

D “Bump” the unit with the mctor to chesk rolation (counterclockwise when facing the shaft)
[:I EH:I and to be certain it turns freely and simoothiy.

Start the unit and operate it for 30..minuteé at no load. During this time, feel the cylinder
D D D D for hot spots. If minor hot spots occur, see Troubleshooting on page 30.

HIEE [ ]| Apply the foad and observe the operation of the unit for 1 hour.

D l:l D |:| If minor malfunctions occur, discontinue operation and see Troubleshooting on page
30.

/A DANGER

The blower is not intended to be used The upper temperature limits are not intended

with explosive products or in explosive
environments. The blower is not intended
to be used in applications that include
hazardous and toxic gases. Consult the

factory for support. | - : STOPPING

for continuous operation. Consult with factory
for detailed information assistance.

P RRRNING T | AcauTion

R R A
Physical harm may occur if human body parts Do not-stop the blower if there are high
are in contact or exposed to the process + | outiet pressures in the outlet piping. Unload
vacuum. Assure that all connections are +the outlet piping prior to shutting down the
protected from human contact. L blower.

Stop the blower by turning off the motor. Isolate
the blowar from the vacuum system and vent the
blower to the atmosphere.

If rated vacuum or presstire levels are

exceeded, process fluids will migrate to other
N 1

parts of the blower and systent. ,J

/\ CAUTION

Do not touch hot surfaces.

Do not toucii the blower while
it is in operation and assure
blower is cocl when not in
operation.

LS T SRS NN BT S GU LT LA R TR :
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Operation (g " |
RECOMMENDED SHUTDOWN B it o s e
PROCEDURE T MINIMIZE RESK{M‘ Terf:;y étorage o}:r page 29. ’ J

FREEZING OR"EQRRGSIDN

When an air piping system has high humidity or
moisture, water condensation can oceur after

the blower is shut down and it begins to cool.
Condensation creates an environment favorakle

to corrosion of the iron internal surfaces and to

ice formation in cold weather. Both conditions car
close the operating clearances, causing the biowsr
to fail upon future start-up.

The following shutdown procedure minimizes
the risk of moisture condensation, corrosion, and
freezing.

Care must be taken not.to overload or -
overheat the blower during this proceduire.

1. lIsolate the blower:from the rnoist system
piping, allowing the blower to infake
atmospheric air. Operate the blower under o
stight load, allowing the blower to heat within
safe limits. The héat genérated by the blower
will quickly evaporate residual moisture.

2. For carpet cleaning applications, or other
applications where a high moisture content
within the blower may present, after the work
is completed, allow the blower to run 3 -
minutes with the suction hose and wand
attached. The suction hose and wand will*
provide enough load to the blower to evaporate
the moisture quickly.

3. For extended shutdowr, inject a smaill amount
of a light lubricating oil such as 3-in-One® or
a spray lubricant such as WD-40® into the
inlet of the. biower, just befcre shutdown (3-iin--
One and WD-40 are realstered trademarks of
WD-40 Company). The lubricant will provide
an excellent protective coating on the internal
surfaces. If using a spray lubricant, take care
to prevent the applicator tube from getting
sucked into the blower. The applicator tuba will
damage the blower, likely to a degree wheie
repair would be required. o

E _ Manual 2017 RevD p/n 2017
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M-D Pneumatics®

MAINTENANCE

GENERAL

Regular inspection of the blower and its
installation, along with complete checks on
operating conditions, wili pay dividends in added
life and usefulness. Also, service the drive per

the manufacturer's instructions and lubricate

the coupling or check the belt drive tension. Use
thermometers and gauges to make sure that
blower operating temperature and pressure remzin
within allowed limits.

A DANGER |

The blower and parts may
contain hazardous media.
Assure that pump and parts arg
evacuated of hazardous media
prior to servicing.

!

1

/\ CAUTION

The electrical service must be isolated and
de-energized prior to maintenance. Apply
appropriate proceduras to assure electricai
supply is de-energized and ¢annot be
inadvertently energized during maintenance.

Assure piping and product is isclated prior
to maintenance of blower, Apply approgriate
procedures to assure piping and product

is isolated and that inadvertant opening of

valves cannot occur during maintenance.

Manual 2017 Rev D p/n 2017
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/\ CAUTION

Curing routine maintenance, inspect and
assure that guards are in place and secure.

Pay speacial attention to lubrication of timing gears
and bearings according to the information in
Lubrication on page 185.

When a blower is taken out of service, it may
require internal protection against rusting or
corrosion. The need for such protection must be

a matter of judgment based on existing conditions
as well as length of downtime. Under atmospheric
conditions producing rapid corrosion, protect the
blower immediately. See Long-Term Storage on
page 29.

REGULAR MAINTENANCE

A well-designed maintenance program will add
years of service to the blower.

Check a newly installed blower frequently during
the first month of operation, especially lubrication.
With the blower at rest, check the oil level in both
the gear (drive) end and free (non-drive) end of

the blower and add oil as needed. Complete oil
changes are recommended every 1,000 — 1,200
operaling hours, or more frequently depending

on the type of oil and operating temperature. Also
¢hange the oil more frequently if pumping corrosive
vapors or where excessive operating temperatures
are encountered. The following is recommended as
a minimum maintenance program.

B - |
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Maintenance

2. Check for unusuai

Troubleshooting on it is operating properly.
page 30).

DALY | 7 WEERLY' MONTHLY
1. Check and maintain oil |1. Clean ail air filters. A clegged 1. Inspect the entire system for leaks.
level, and.add oil as - air filter cari seriously affect the . _
necessary. ' ¢ . efficiency of the blower and cause 2. Inspect ?he condition of the oil and
overheating and oil usage. * change if necessary.

noise or vibration (see |2. Check the relief valve to make sure 3. Check drive belt tension and

tighten if necessary.

Oil levels should be checked every 24 hours of
operation.

Proper oil drain schedules require oil be changed
before the contaminant load becomes so great
that the lubricating function of the oil is impaired
or heavy disposition of suspended contaminarits
occurs. To check the condition of the oil, drain a
sample into a clean container and check for the
presence of water or solids. Slight discoloration of
the oil should not necessitate an oil change.

SPARE PARTS

Should adjustments or replacement be needed,
repairs can often be performed locally as described
in this manual after obtaining the required parts.
Personnel should have a good background of
mechanical experience and be thoroughly familiar
with the procedures outlined in this manual.

For major repairs not covered in this manual,
contact the nearest M-D Pneumatics service
representative.

When ordering parts, supply the blower nameplate
information, as well as the item number and parts
description as per the parts lists and assembly
drawings. Repair Kits are available for all models.
These kits contain all the seals, bearings, O-rings,
locks, and special retaining screws necessary for
an overhaul. For convenience when ordering parts,
complete the Operating Data Form included on
the inside back cover of this manual.

In"developing a stock of spare parts, consider the
following factors:

» .The degree of importance in maintaining the
blower in a “ready” condition

« The time lag in parts procurement
+ Cost

+ Shelf fife (seals and O-rings)

FACTORY SERVICE AND REPAIR

With proper care, M-D Pneumatics blowers will
provide years of reliable service. The parts are
machined to close tolerances and require special
tools by mechanics who are skilled at this work.
Should major repairs become necessary, contact
the factory for the location of the nearest service
facility. Blowers that are still under warranty must
be returned to the factory, freight prepaid, for
service.

Current regqulations require Material Safety
Data Sheet to be completed and forwarded fo
M-D Pneumatics on any unit being returned
for any reason which has been handling or
involved with hazardous gases or materials.
This is for the protection of the employees of
M-D Preumatics who are required to perform
service on this equipment. Failure to do so will
result in service delays.
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Maintenance

NTEAE 4t e 10. If possible, rotate the drive shaft by hand at
NOTICE' : - = least monthly to prevent seals from setting in
When returning a blower to the factory for - one position.

repair, under warranty, please note the factory
will not accept a