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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 (µg/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:  

 A flocculation tank – gravity feeds wastewater from the storage tanks to the clarifier. 

 A chemical aided settling system – installed at the flocculation tank using Lockwood Remedial Technologies 

E50 coagulant and 9911 anionic polymer. 

 A clarifier – for bulk sediment removal. 

 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. 

 Sand filters – installed after the centrifugal pump before the treatment building to remove residual solids from 

the system. 

 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:  

 Oil water separator (OWS) – contingency in case of entrained product in the wastewater stream. 

 Sediment bag filters – to remove particulates from the wastewater treatment stream and reduce total 

suspended solids. 
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 Organoclay vessels – installed upstream from the air stripper as a precaution to remove any residual product 

sheens that bypass the OWS. 

 Air stripper – primary treatment process for vinyl chloride. 

 Liquid-phase granular activated carbon (LGAC) vessels – installed downstream from the air stripper as a 

secondary contingency VOC treatment process.  

 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 

 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). 

 Flocculation Tank 

 Lockwood Remediation Technologies LLC. 

 200-gpm maximum flow rating. 

 Maximum capacity of 10,000 gallons. 

 Clarifier 

 Lockwood Remediation Technologies LLC. 

 200-gpm maximum flow rating. 

 Maximum capacity of 18,000 gallons. 

 Centrifuge 

 Alfa Laval LYNX 500. 

 660-gpm maximum flow rating. 

 Maximum speed of 3,250 revolutions per minute. 

 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. 

 Sand Filters 

 Rain for Rent Model 48-2SSK. 

 425-gpm maximum flow rating. 

 Two 2,000-pound vessels connected in series. 

 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).  

 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 

 OWS 

 MK Environmental OWS Model C100. 

 Maximum flow capacity of 100 gpm.  

 Organo Clay Vessels (T202 and T203) 

 Tetrasolv HPAF-3000 vessels. 

 120-gpm maximum flow rating. 

 Two 5,000-pound vessels connected in series. 

 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 µg/L at 

process flow of 100 gpm and air flow rate of 600 cubic feet per minute (cfm).  

 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). 

 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. 

 LGAC Vessels (T300 and T301) 

 Tetrasolv HPAF-3000 vessels. 

 120-gpm maximum flow rating. 

 Two 3,000-pound vessels connected in series. 

 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.  

 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. 

 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. 

 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 I Division II 

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: 

 Transfer pump P100. 

 Transfer pumps P200 and P300 VFDs. 

 Knockout tank transfer pump P400. 

 Air stripper blower VFD.  

 System influent solenoid valve. 

 Chemical dosing pump P500. 

 Centrifuge transfer pump P600. 

 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. 



Operation, Monitoring, and Maintenance Plan – Wastewater Treatment System 

www.arcadis.com 

East Palestine OMM Plan Arcadis Draft Rev4 8 

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.   

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fmkenvsos.com%2F&data=05%7C01%7CThomas.Dickey%40arcadis.com%7C95162bad79e14a87eda408db47ff4224%7C7f90057d3ea046feb07ce0568627081b%7C0%7C0%7C638182933890098667%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=I9%2BGOPLiJMv9ZLcuTKbq2LYq5%2FECkU787JHKvIAVhM8%3D&reserved=0
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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. 
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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  

Location Frequency Analyses 

OWS effluent(1) (SP200) 

6 samples daily (1 every 4 hours) Vinyl chloride (8260D) 

Daily 

VOCs + butyl acrylate (8260D) 

TSS (2540D) 

TPH GRO/DRO (8015D) 

Organo clay midfluent 
(SP202A) 

Daily 

VOCs + butyl acrylate (8260D) 

TSS (2540D) 

TPH GRO/DRO (8015D) 

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

Air stripper influent (SP203A) 

6 samples daily (1 every 4 hours) Vinyl chloride (8260D) 

Daily 

VOCs + butyl acrylate (8260D) 

TSS (2540D) 

TPH GRO/DRO (8015D) 

Air stripper effluent (SP300) 

6 samples daily (1 every 4 hours) Vinyl chloride (8260D) 

Daily 

VOCs + butyl acrylate (8260D) 

TSS (2540D) 

TPH GRO/DRO (8015D) 
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Location Frequency Analyses 

LGAC midfluent (SP304A) 

6 samples daily (1 every 4 hours) Vinyl chloride (8260D) 

Daily 

VOCs + butyl acrylate (8260D) 

TSS (2540D) 

TPH GRO/DRO (8015D) 

LGAC effluent (SP306) 

6 samples daily (1 every 4 hours) Vinyl chloride (8260D) 

Daily 
VOCs + butyl acrylate (8260D) 

TPH GRO/DRO (8015D) 

Treated effluent storage tank 
(SP900) 

Daily 
Vinyl chloride (8260D) 

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

Clarifier effluent (SP800) 
Daily – first week of operation TSS (2540D) 

Total RCRA metals (via SW-
846 Methods 6010/7471) Weekly – after first week 

Wastewater treatment system 
influent (SP100) 

Once at startup 
TSS (2540D) 

TPH GRO/DRO (8015D) 

Daily VOCs + butyl acrylate (8260D) 

Daily – first week of operation TSS (2540D) 

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

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: 

 Wastewater treatment system influent (SP100), and 

 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 (lbs/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 lbs/day. If sample results indicate that VOC 

emissions from the tanks could exceed 10 lbs/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 lbs/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 

Location Frequency Method 

First week of operation 

Air stripper effluent (SP403) 

VGAC midfluent (SP404) 

VGAC effluent (SP405) 

HS-600 midfluent (SP406) 

HS-600 effluent (SP408) 

Daily VOCs (TO-15) 

First month of operation 

Air stripper effluent (SP403) 

VGAC midfluent (SP404) 

VGAC effluent (SP405) 

HS-600 midfluent (SP406) 

HS-600 effluent (SP408) 

Weekly VOCs (TO-15) 

Remainder of operation 

Air stripper effluent (SP403) 

VGAC midfluent (SP404) 

VGAC effluent (SP405) 

HS-600 midfluent (SP406) 

HS-600 effluent (SP408) 

Biweekly VOCs (TO-15) 

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.  

 Air stripper effluent (SP403). 

 VGAC midfluent (SP404). 

 VGAC effluent (SP405). 

 HS-600 midfluent (SP406). 

 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  

Item Lead Time Vendor 

Telemetry Updates 1 Day 
MKE – Ed Tung and Jeremiah Horne  

Email – ETung@mkenv.com, JHorne@mkenv.com 

Bag Filters 5 days 
Barron Filtration Inc. 

Phone: (724) 223-0299 

Carbon 2 Weeks 
MKE – Ed Tung  

Phone – (847) 778-3213  

HS6000 2 Weeks 
MKE – Ed Tung  

Phone – (847) 778-3213  

Sand Filters  
Rain for Rent – Jeremy Sims 

Email – JSIMS@rainforrent.com 

Clarifier / Chemical 
Injection System 

 
Lockwood Remediation Technologies – Mike Deso 

Email – mdeso@LRT-llc.net 

Centrifuge and 
Accessories 

 
Xylem – Travis Staib 

Email – travis.staib@xylem.com 

Generator and 
Accessories 

1 Week 

Sunbelt Rental – Evan Myers  

Phone – (303) 471-3699 

Alternate Phone – (330) 650-1874 

Fuel – Generator 1 Day 
Allison Contracting – Noah Allison 

Phone – (330) 383-0481  

Laboratory – Wastewater 4 Days 
Eurofins (Canton, OH) – Michael DelMonico 

Phone – (330) 966-9783 

Laboratory – Air 10 Days(1) 
Eurofins (Folsom, CA) – Jade White 

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 

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

Storage Tank - Level Switch High High (LSHH100) 
Shut down system. 

 

Begin system 

troubleshooting if safe to do 

so, see Appendix C. 

 

Contact on-call engineer for 

assistance if needed. 

Engineer on call 

Matt Swenson:  (724) 934-9514 

 
Flocculation Tank - Level Switch High High (LSHH100) 

Clarifier - Level Switch High High (LSHH200) 

Oil Water Separator - Level Switch High High 

(LSHH200) 

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) 

Emergency Stop (E-stop)  Evacuate area if required. 
If non-emergency: Engineer on call 

If emergency: see contacts in Exhibit 5 

 

Exhibit 5. Emergency Response 

Event Immediate Response Contact 

Hazard within 

containment 
Shut down system if safe to do so. 

Waste Chief: Michelle Clayton – (412) 614-1624 

Command Center: Justin Gaudi – (724) 889-3305 

Matt Swenson – (724) 934-9514 Spill outside of 

containment 

Shut down system and address with 

onsite spill kit if safe to do so.  

 

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 I 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 

Page 1 of 2 

Unit Time  Monitoring/Maintenance Activity 

Failsafe Devices Monthly  

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 
regularly 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.  



Table 1 
Wastewater Treatment System Monitoring/Maintenance Schedule 

Page 2 of 2 

Unit Time  Monitoring/Maintenance Activity 

As Needed  

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 visit.  

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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86

86

86

86

86

86

86

86

86

86

86

86

86

86

86

86

86

86

86

86

85

HARPOON
SUPPLY TANK

H-25HARPOON SUPPLY TANK
H-24

WASTEWATER
TREATMENT FIELD
OFFICE

EFFLUENT STORAGE
TANK RETURN LINE

OWS

BAG FILTERS
BG802 - BG809

PUMP SKID
P800A/P800B

P100 CP

TIE POINT TO WASTEWATER
TREATMENT SYSTEM

TRUCK LOADING RACK

SYSTEM INFLUENT
PUMP P100

VACUUM TRUCK
OFFLOAD MANIFOLD

FIGURE

NORFOLK SOUTHERN
EAST PALESTINE, OHIO
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WASTEWATER TREATMENT SYSTEM
EQUIPMENT LAYOUT

0

GRAPHIC SCALE

20' 40'

TREATMENT SYSTEM EQUIPMENT
LAYDOWN AREA

CONTAINMENT AREA FOOTPRINT

APPROXIMATE LOCATION OF
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CHEMICAL TREATMENT SYSTEM
EQUIPMENT

SHEET PILE WALL

AVAILABLE SECONDARY CONTAINMENT
WATER SURFACE ELEVATION (1,170,500
GALLONS)



SEDIMENT PRETREATMENT SYSTEM
PROCESS AND INSTRUMENTATION

DIAGRAM

HARPOON
SUPPLY
TANKS

H-24 AND H-25

FLOCCULATION TANK

P500

CENTRIFUGE

CHEMICAL DOSING

SOLID STREAM
SOLID WASTE DISPOSAL

D
EC

AN
T 

ST
R

EA
M

P800A
SYSTEM

INFLUENT
STREAM

 (FIGURE 4)

POD
SAND

FILTER
SF801

POD
SAND

FILTER
SF802

BAG
FILTER
BG806

BAG
FILTER
BG807

BAG
FILTER
BG808

BAG
FILTER
BG809

BAG
FILTER
BG802

BAG
FILTER
BG803

BAG
FILTER
BG804

BAG
FILTER
BG805

S

CLARIFIER

S

P100

TANK CONTAINMENT

REMOTE LOCATED BY TANK
8' BELOW TREATMENT SYSTEM

LT
100

SP100

LT
100

FI
500

LI
1001

PSHH
800

PI
801A

PI
808A

PI
809A

PI
806A

PI
807A

PI
804A

PI
805A

PI
802A

PI
803A

FI
800

SECONDARY CONTAINMENT

OFF
2001

PI
808B

PI
809B

PI
806B

PI
807B

PI
804B

PI
805B

PI
802B

PI
803B

SP800

P600

VFD

YC
100

P800B

P501
CHEMICAL DOSING

MS

MS
SC
100

LAG
200

LEAD
200

TYP.
OF 5

PI
800A

PI
800B

PI
801B

BACKWASH

1

VC SYSTEM PLC

TRANSFER PUMP
VFD

LI
100

YC
100

LI
100

LEAD
200

YC
800

YC
801

YC
600

INFLUENT PUMP
VFD

SC
100

SPEED CONTROL

LEAD CALL LSHH306A/B/C/D/E/F
(FIGURE 4)

SYSTEM INHIBITLAG
200

LAG CALL

OFF
200

OFF CALL

FIGURE

NORFOLK SOUTHERN
EAST PALESTINE, OHIO
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SP200

WASTEWATER TREATMENT SYSTEM
PROCESS AND INSTRUMENTATION

DIAGRAM -
SYSTEM TREATMENT

PUMP
P400

PUMP
P300
VFD

PUMP
P200
VFD

600 CFM
AIR INLET

OUTSIDE

INSIDE

AIR FLOW

FLOOR LEAK DETECTIONBUILDING DOUBLE CONTAINMENT

OUTSIDE IN DOUBLE CONTAINMENTOUTSIDE

INSIDE

PULSE

TRIPLE BAG FILTER

O
R

G
AN

O
 C

LA
Y

O
R

G
AN

O
 C

LA
Y

TRIPLE BAG FILTER

(2) TRIPLE BAG FILTERS

OWS

SIPHON BREAK
(MAY NOT BE NEEDED)

PI
401

PI
102

PI
200

PI
201A

PI
202

PI
203

LSHH
307

PI
300

PI
301A

PI
302A

FQI
303

PI
303

PI
101A

LSHH
300

LT
300

TI
300

FI
300

V402

V403V404

LOW PROFILE
AIR STRIPPER

SUMP

LSHH
200

LT
200

FQI
100

1

1

SP401

SP102

SP200

SP303 SP300

T203T202

T204

S

1
BV300A

BV203A

BV203B

BV202A

BV202B

BV300B

BV201B

PI
201B

BV201ABV200C
GV200B

GV200A

BV100B

BG201

BG101

PI
101B

SV
100

BG301

BG302BV302B BV302A

BV301B BV301A

SP203A

FROM SEDIMENT
PRETREATMENT SYSTEM

(FIGURE 3)

TO ACTIVATED CARBON
(FIGURE 6)

TO KNOCK OUT TANK
T400/AIR TREATMENT

(FIGURE 5)

FROM KNOCK OUT TANK
T400

(FIGURE 5)

BV100A

BV101D

SP201

SP301

SP302

PI
301B

PI
302B

DP202B DP203B

SP202A

OUTSIDE

INSIDE

VC SYSTEM PLC

ZC
100

FI
100

LI
200

LSHH
200

VFD

YC
100

SC
100

YC
200

SC
200

START/
STOP

SPEED
CONTROL

LI
300

LSHH
300

YC
400

YC
300

START/
STOP

VFD YC
300

MS

YC
400

LSH/LSL-400
(FIGURE 5)

FQ
303

START/
STOPLSHH

307

FIGURE

NORFOLK SOUTHERN
EAST PALESTINE, OHIO
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4-20mA
AIR FLOW

WASTEWATER TREATMENT SYSTEM
PROCESS AND INSTRUMENTATION

DIAGRAM -
AIR TREATMENT AND EFFLUENT

FILTER

FILTER

BLOWER
(BLOWER CONTROLLED
BY LOCAL OPERATION)

VAPOR
CARBON

VAPOR
CARBON

HS600
MEDIA

HS600
MEDIA

KNOCK
OUT
TANK

DRAIN

14" PIPE
14' ABOVE GRADE

PI
402

TI
403

TSHH
403

DPI
405

DPI
404

DPI
406

DPI
407

PI
400

TI
400

LSL
400

LSH
400

LSHH
400

TI
400

FT
400

EXHAUST TO
ATMOSPHERE

130°F ADJUSTABLE

1

T402 T401 T405

PI
403

T406T400

0-20 WC
HIGH

0-40 WC
HIGH

0-40 WC
HIGH0-50 WC HIGH

0-15 PSI

1
4" HOSE

SP403

SP408

SP
40

7

SP
40

6

SP
40

5

SP
40

4

BV400

BV403

1

SP300

TO OWS
(FIGURE 4)

FROM LOW PROFILE
AIR STRIPPER

(FIGURE 4)

VC SYSTEM PLC FI
400

TSHH
403

SILENCER

FIGURE

NORFOLK SOUTHERN
EAST PALESTINE, OHIO
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WASTEWATER TREATMENT SYSTEM
PROCESS AND INSTRUMENTATION

DIAGRAM -
SYSTEM EFFLUENT

AC
TI

VA
TE

D
C

AR
BO

N

AC
TI

VA
TE

D
C

AR
BO

N

FLOOR LEAK DETECTIONSECONDARY CONTAINMENT

3" DISCHARGE

PI
304

PI
305

LSHH
308 1

LSHH
306A

1

STORAGE
TANK

T306A

SP305ASP304A

BV305BBV304B

BV305ABV304A

SP306

FROM BAG FILTERS
BG301/BG302

(FIGURE 4)

SP305BSP304B

3"x6"
BUSHING

6"x10"
TERMINATION

SEAL

SECONDARY
CONTAINMENT

~800 FEET 6" HDPE
EFFLUENT LINE

VC SYSTEM PLC LSHH
308

LSHH
306B

1

STORAGE
TANK

T306B

LSHH
306C

1

STORAGE
TANK

T306C

LSHH
306D

1

STORAGE
TANK

T306D

LSHH
306E

1

STORAGE
TANK

T306E

LSHH
306F

1

STORAGE
TANK

T306F

LSHH
306A

LSHH
306B

LSHH
306C

LSHH
306D

LSHH
306E

LSHH
306F

YC
100

P300
(FIGURE 4)

SP900A

ESTOPS
- GODWIN
- MKE (PERMISSVE SENT TO TRANS. PUMP)
- TRANSFER PUMPS

FIGURE

NORFOLK SOUTHERN
EAST PALESTINE, OHIO
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WASTEWATER TREATMENT SYSTEM
PROCESS AND INSTRUMENTATION

DIAGRAM -
LEGEND

EQUIPMENT LEGEND:

S

PIPE IDENTIFICATION TAGS:

DIAMETER - SERVICE - SCHEDULE -
MATERIAL - OTHER

DIAMETER: NOMINAL DIAMETER (INCHES)

SCHEDULE = US STANDARD UNITS

LOGIC INTERLOCKS:

SYSTEM SHUTDOWN AFTER 30 SECOND
ALARM DELAY1

NOTES:

1. EMERGENCY STOP BUTTON WILL BE LOCATED INSIDE THE EQUIPMENT ROOM OF THE
SYSTEM BUILDING, LOCATED NO GREATER THAN 25 FEET FROM AN OPERATING
PUMP AND WILL SHUT DOWN ALL PUMPS, MOTORS, AIR STRIPPER, AND OPEN THE
SOLENOID VALVE TO THE ATMOSPHERE.

2. ANTI-SIPHON TO BE PLACED ON INVERTED U PIPING TO PREVENT SIPHONING OF
REMEDIAL SYSTEM.

3. ALL HOSE CONNECTIONS ARE 3" UNLESS OTHERWISE STATED.

PRIMARY PROCESS PIPING

EQUIPMENT ENCLOSURE

CHECK VALVE

BUTTERFLY VALVE

BALL VALVE

GATE VALVE

SOLENOID VALVE

WYE

CAMLOCK FITTING

FLANGE FITTING

PUMP

BLOWER

REDUCING BUSHING

INLINE STATIC MIXER

CENTRIFUGE

FIGURE

NORFOLK SOUTHERN
EAST PALESTINE, OHIO
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230-1

SERVICE ENTRANCE
RATED  DISCONNECT

NEMA 3R

3P 2PMCP
36-45A

3P

STRIPPER
BLOWER

480V, 3Ø, 36A

30A

2A2P

NOTE 1
200-2

WASTE WATER TREATMENT SYSTEM CONTROL PANEL 
480V, 3Ø, 4W, 42 KAIC, NEMA 4XSS

7.5 HP

P200 OWS
PUMP

480V, 3Ø, 8.4A

P300
STRIPPER

SUMP
480V, 3Ø, 8.4A

7.5 HP30 HP

15A1P 15A1P

DGR SYSTEM COMPOUND INTERIOR

DGR SYSTEM COMPOUND EXTERIOR

7-10A
MCP3P

SIZE 1
FVNR

WP/GFI
RECEPTACLE
120V, 120 W

NEC RATED ELECTRICAL RECEPTACLE
TYPE DISCONNECT, 480V, 3φ, 5HP,
NEMA 4X IP67 RATED (TYP.)

BUILDING LIGHT
120V, 120 W

3

200 A

PRIMARY GENERATOR
480 VAC, 3P,

DELTA, 320 KW, 481A

VFD

MCP
7-10A

3P

VFD

MCP
7-10A

3P

VFD

2.2-3.2A
MCP3P

SIZE 1
FVNR

1.5 HP

P400
KO TRANSFER

PUMP
480V, 3Ø, 2.3A

20A

HAZLOC
HEATER

10 KW HEATER
480V, 3Ø, 12.7A

480 X 120 V
3Ø, 5 KVA

NOTE 1

15A

25-1 25-1

25-1

25-2 25-2

25-1 25-1

CONTROLS

240 X 120 V
3Ø, 150 VA

NOTE 1

35-1

25-1

85-1

400A3P

3P

3P

3P125A

250A

150A

115-1

PANEL 2
480V, 3Ø, 4W, 42 KAIC, NEMA 4XSS

FEED TO SOLIDS
CONTROL PANEL
(TO FIGURE 10)

230-1

STANDBY GENERATOR
480 VAC, 3P,

DELTA, 200 KW, 300A

175-1

60A3P

MCP
45-63A

3P

CP-1140

2A1P

35-1

3P 30A 3P 30A

50-1

FEED TO INFLUENT
PUMP CONTROL PANEL
(TO SHEET FIGURE 10)

FEED TO TRANSFER
PUMPS CONTROL PANEL

(TO SHEET FIGURE 10)

50-1

ATS

NOTES:

1. #2 GROUNDING ELECTRODE CONDUCTOR FOR
BONDING OF GROUNDING ELECTRODE SYSTEM.

FIGURE

NORFOLK SOUTHERN
EAST PALESTINE, OHIO
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DGR SYSTEM COMPOUND INTERIOR

DGR SYSTEM COMPOUND EXTERIOR

200-1

GENERATOR
480 VAC, 3P,
WYE, 400 KW

60A3P

3P

2P 2P

100A

50A 50A

PORTABLE POWER DISTRIBUTION PANEL
208/120V, 3Ø, 4W, 42 KAIC, NEMA 3R

1P 1P20A 20A 2P 1P50A 20A 1P 1P20A 20A 1P 1P20A 20A 1P 1P20A 20A 1P 1P20A 20A

240 X 120 V
3Ø, 750 VA

50-1 50-1 25-1 25-1 50-1 25-1 25-1 25-1 25-1 25-1 25-1 25-1 25-1 25-1

FEED TO
CENTRIFUGE

CHEMICAL
DOSING
SYSTEM

(TO SHEET E-5)

FEED TO
FLOCCULATION

CHEMICAL
DOSING
SYSTEM

(TO SHEET E-5)

NOTES:

1. #2 GROUNDING ELECTRODE CONDUCTOR FOR
BONDING OF GROUNDING ELECTRODE SYSTEM.
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MAIN BOWL
MOTOR

480V, 3Ø, 139A

150-1

2A2P

175-1

SOLIDS CONTROL PANEL
480V, 3Ø, 4W, 5 KAIC, NEMA 3R

20 HP

BACKDRIVE
MOTOR

480V, 3Ø, 22.4A

P600
TRANSFER

PUMP
480V, 3Ø, 18.4A

15 HP125 HP

VFD VFD VFD

25-1 25-1

CONTROLS

240 X 120 V
3Ø, 750 VA

NOTE 1

3P 150A

CHEMICAL
DOSING PUMP
120V, 1Ø, 1.1A

25-1

CENTRIFUGE CHEMICAL DOSING CONTROL
PANEL

120V, 1Ø, 2W, 10 KAIC, NEMA 4X

CHEMICAL
DOSING
PUMP

3A

FED FROM PORTABLE POWER
DISTRIBUTION PANEL

(FROM FIGURE 9)
FED FROM PANEL 2

(FROM FIGURE 8)

VFD

CHEMICAL
DOSING PUMP 1
240V, 1Ø, 0.5A

25-1

FLOCCULATION CHEMICAL DOSING
CONTROL PANEL

120V, 1Ø, 2W, 10 KAIC, NEMA 4X

CHEMICAL
DOSING
PUMP

FED FROM PORTABLE POWER
DISTRIBUTION PANEL

(FROM FIGURE 9)

1P 1A

.25-1A
MCP1P

SIZE 1
FVNR

CHEMICAL
DOSING PUMP 2
240V, 1Ø, 0.5A

25-1

CHEMICAL
DOSING
PUMP

CHEMICAL
MIXER

240V, 1Ø, 1A

25-1

1/4 HP

P100
TRANSFER

PUMP
480V, 3Ø, 40A

85-1

INFLUENT PUMP CONTROL PANEL
480V, 3Ø, 3W, 10 KAIC, NEMA 4X

FED FROM PORTABLE POWER
DISTRIBUTION PANEL

(FROM FIGURE 8)

VFD

30 HP

3P 100A

P800
TRANSFER

PUMP 1
480V, 3Ø, 5.9A

25-1

TRANSFER PUMPS CONTROL PANEL
480V, 3Ø, 3W, 50 KAIC, NEMA 4

FED FROM PORTABLE POWER
DISTRIBUTION PANEL

(FROM FIGURE 8)

5 HP

3P 40A

P801
TRANSFER

PUMP 2
480V, 3Ø, 5.9A

25-1

5 HP

15A
MCP3P

SIZE 1
FVNR

MCP3P

SIZE 1
FVNR

15A

50-1 25-1 85-1 50-1

NOTES:

1. #2 GROUNDING ELECTRODE CONDUCTOR FOR
BONDING OF GROUNDING ELECTRODE SYSTEM.
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NOTES:

1. #2 GROUNDING ELECTRODE CONDUCTOR FOR
BONDING OF GROUNDING ELECTRODE SYSTEM.

FIGURE

NORFOLK SOUTHERN
EAST PALESTINE, OHIO

11

IM
AG

ES
:

 A
rc

ad
is

 L
og

o_
20

21
.P

N
G

XR
EF

S:
 R

EP
O

R
T-

X-
TI

TL
E

PR
O

JE
C

TN
AM

E:
  ---

-

C
:\U

se
rs

\g
st

ei
nb

er
ge

r\D
C

\A
C

C
D

oc
s\

Ar
ca

di
s\

AU
S-

N
O

R
FO

LK
 S

O
U

TH
ER

N
-E

AS
T 

PA
LE

ST
IN

E 
D

ER
AI

LM
EN

T-
EA

ST
 P

AL
ES

TI
N

E 
O

hi
o\

Pr
oj

ec
t F

ile
s\

20
23

\0
1-

In
 P

ro
gr

es
s\

01
-D

W
G

\O
M

M
-F

08
_1

1-
EL

EC
 W

W
 T

R
EA

TM
EN

T 
SY

ST
EM

.d
w

g
   

LA
YO

U
T:

 11
   

SA
VE

D
: 8/

16
/2

02
3 

3:
30

 P
M   

AC
AD

VE
R

: 24
.2

S 
(L

M
S 

TE
C

H
)

PA
G

ES
ET

U
P:

 PD
F-

D
2B

 B
W  

PL
O

TS
TY

LE
TA

BL
E:

 
PL

TC
O

N
T.

C
TB 

  P
LO

TT
ED

: 8/
16

/2
02

3 
3:

45
 P

M   
BY

: S
TE

IN
BE

R
G

ER
, G

EO
R

G
E

SYSTEM INTERCONNECTION
INSTRUMENTATION DIAGRAM

VC SYSTEM
(PLC, MS, VFDS)

INFLUENT PUMP
(VFD)

SOLIDS HANDLING SYSTEM
(PLC, VFDS)

TRANSFER
PUMPS SKID
(PLC, VFDS)

(LEVEL CONTROL & SPEED CONTROL)
2#14 - LEVEL CONTROL
1#16 TSP - SPEED CONTROL

(SYSTEM PERMISSIVE)
2#14 - SYSTEM PERMISSIVE

CENTRIFUGE CHEMICAL
DOSING SYSTEM

(VFD)

FLOCCULATION CHEMICAL
DOSING SYSTEM

(MS)







 

 

 

 

 

 

 

Appendix A 
 

 

Vendor Provided Figures 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

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 e50 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.



 

 

 

Preliminary Treatment Figures 



STANDARD SPECIFICATION

CAPACITY: .... 18,480 GALLONS (440 BBL)

SIDE SHEETS: ....  1/4" A36 PLATE

FRONT SHEET: .... 1/4" A36 PLATE

REAR SHEET: ....  1/4" A36 PLATE

FLOOR: .... 1/4" A36 PLATE

MAIN FLOOR RAILS: .... 12" x 20.7# STRUCTURAL CHANNEL

FLOOR CROSSMEMBERS: .... 1/4" A36 PLATE

SIDE STAKES: .... ONE PIECE 3/16" A36 PLATE

SUSPENSION: .... 3 LEAF SPRING, 22,500 LBS. CACPACITY

AXLE: .... 77.5" TRACK, 22,500 LBS. CAPACITY

TIRES: .... 11R22.5 RADIAL

WHEELS: .... 8.25 x 22.5 STEEL

MANWAYS: .... 3 - 22" DIA. CURB SIDE

VALVES: .... 3 - 6" BUTTERFLY VALVE (FRONT)

1 - 6" DRAIN BUTTERFLY VALVE (FRONT)

1 - 6" DRAIN BUTTERFLY VALVE (REAR)

2 - 6" BLIND FLANGE CONNECTION (REAR)

INLET PIPING: .... 1 - 6" PIPE SYSTEM (REAR)

BLAST: .... (INTERIOR) SSPC-SP-10 (NEAR WHITE)

(EXTERIOR) SSPC-SP-6 (COMMERCIAL BLAST)

PAINT: .... (INTERIOR) EPOXYPHENOLIC 100% SOLID 20.0 MILS D.F.T.

(EXTERIOR) FINISH COAT POLURETHANE 4.0 TO 5.0 D.F.T.

6" SLIP-ON FLANGE w/

6" BUTTERFLY VALVE

1
1
8
"

6" WELD NECK FLANGE w/

BLIND FLANGE

503"

1
0
2
"

6
5

3

4

"

A

A

C

C

GLADHAND w/ FISH PLATE

169

5

16

"

313

3

8

"

568

9

16

"

6" DRAIN w/ 6" BUTTERFLY VALVE6" DRAIN w/ 6" BUTTERFLY VALVE

(3) 22" MANWAYS

ADD LIGHT PROTECTION

BARS BEHIND LIGHTS

480"

8
6

1
1

1
6

"
1
6
"

65

1

2

"

SECTION VIEW "A-A"

OVER WEIR

TUBE 4" x 2" x 

1

4

" x 65

3

8

"

TOP OF WEIR

9
0

1
1

1
6

"
 
T

Y
P

1
2
"

1
0
2

1
1

1
6

"

66"

SECTION VIEW "C-C"

UNDER WEIR

TUBE 4" x 2" x 

1

4

" x 65

7

8

"

TOP OF WEIR

TUBE 4" x 2" x 

1

4

" x 95

3

8

"

STIFFENER

6" EXTERNAL FEED LINE w/

WELDED NIPPLE & FISH PLATE

1
6
"

2
2
"

6" TYP

ALL CONNECTIONS MUST

HAVE INTERNAL FLANGES

4" TYP

(2) 

1

2

" Couplings

w/ Plugs

8
"
T

Y
P

B

B

SECTION VIEW "B-B"

1

2

"

5

11

16

"

3
1

2

"

1

2

" ROD HOOPS

1
"

1

2

" ROD HOOPS

1

2

" ROD HOOPS

WEIRWEIR

18,000 Gal. Weir Tank



18,000 gallon Clarifier











 

 

 

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 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

Preliminary Treatment Manuals 
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i i i- 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 

 
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. 
 

1 2 3 4 5

Sand Media Filter Sand Media Filter 



Page 2Specialty Rental 
i i i 

 
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.  

  
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. 
 

 
 
 
 

TP-237 
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HYDRAULIC PICK-UP KIT INSTALLATION 
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SEMI-AUTO SCHEMATIC: 
 

TP - 235 

TP - 146 
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BACKWASH AND SOLENOID VALVE OPERATION: 

TP - 216

TP - 236
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       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. 
 

 
                                                      FIGURE 1                                                                 FIGURE 2 

 

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/FT2           ----     ----     ----     ----     ----     ----           7 PSI DIFFERENTIAL 
  20 GPM/FT2           ----     ----     ----     ----     ----     ----           5 PSI DIFFERENTIAL 
  15 GPM/FT2           ----     ----     ----     ----     ----     ----           3 PSI DIFFERENTIAL 
  10 GPM/FT2           ----     ----     ----     ----     ----     ----           2 PSI DIFFERENTIAL 
  BELOW 10 GPM/FT2           ----     ----     ----     ----     ----     ----           1 PSI DIFFERENTIAL 
 

PRESSURE DIFFERENTIAL SWITCH FOR AUTOMATIC CONTROL SHOULD BE SET USING THE ABOVE 
PARAMETERS. 

 

TP - 236 

TOP WELD 
SEAM 
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i i i11. 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. 
 

 
MEDIA CLEANING 
 
IT IS RECOMMENDED THAT THE FILTERS BE BACKWASHED WHEN A 5-PSI DIFFERENTIAL, AT 20 GPM/FT2 
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   ------------      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. 
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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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i i i SCHEMATIC OF AUTOMATIC BACKWASH VALVE 

 
 
 
     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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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 
  

     
 

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. 
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TROUBLE SHOOTING GUIDE 
 
SYMPTON      POSSIBLE CAUSE 
 
BACKWASH FREQUENCY INCREASES  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 
 
 
HIGH PRESSURE DIFFERENTIAL   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 
 
 
MEDIA NOT FLUIDIZING DURING 
BACKWASH OR CRUSTED 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 
 
 
SLUGGISH VALVES A) LOW PRESSURE CAUSING VALVE TO OSCILLATE 
      B) DRIED OUT O-RING (LUBRICATE) 
      C) DIRTY “Y” STRAINER ON INLET LINE 
 
 
LEAKAGE OUT BACKWASH LINE   A) BAD VALVE SEAT OR SEAL 
      B) VALVE NOT COMPLETELY SEATED 
      C) BENT BACKWASH SHAFT 
      D) LOOSE BACKWASH SHAFT NUT 
 
 
LEAKAGE OUT OF ACTUATOR   A) RUPTURED DIAPHRAGM 

B) COMPRESSION PLATE LOOSE 
 
 
 FILTER IS NOT BACKWASHING  
WHEN OTHERS IN SYSTEM ARE   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
Basic Pump

Model T3A3‐B
Size 3” x 3”

PUMP SPECIFICATIONS
Size:  3” x 3” (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 lbs. (14 kg).
Seal Plate: Gray Iron 30.
Flap Valve: Neoprene w/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.

SEAL DETAIL

Cartridge Type, Mechanical, Oil‐Lubricated,
Double Floating, Self‐Aligning. Tungsten
Titanium Carbide Rotating and Stationary
Faces. Stainless Steel 316 Stationary Seat.
Fluorocarbon Elastomers (DuPont Viton� or
Equivalent). Stainless Steel 18‐8 Cage and
Spring. Maximum Temperature of Liquid
Pumped, 160�F (71�C).*

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

SEAL ASSEMBLYIMPELLER

IMPELLER
SHAFT

BALL
BEARING

DISCHARGE
FLANGE

SEAL
PLATE

COVER
PLATE

SUCTION
FLANGE

FLAP
VALVE

CASING

WEAR PLATE

Classic T Series

GORMAN‐RUPP PUMPS
www.grpumps.com

Specifications Subject to Change Without Notice Printed in U.S.A.
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Specification Data
APPROXIMATE

DIMENSIONS and WEIGHTS

SECTION 55, PAGE 1000

NET WEIGHT: 404 LBS. (183 KG.)*

SHIPPING WEIGHT: 452 LBS. (205 KG.)*

EXPORT CRATE: 19.3 CU. FT. (0,55 CU. M.)

*ADD 10 LBS. (4,5 KG.) W/EACH SPOOL FLANGE

OPTIONAL ASA OR DIN STANDARD SUCTION & DISCHARGE SPOOL FLANGES AVAILABLE

+

GORMAN‐RUPP PUMPS
www.grpumps.com

Specifications Subject to Change Without Notice Printed in U.S.A.
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Sand Media Filter
Overview:

Features:

Specs:
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PUMPS  •  TANKS  •  FILTRATION  •  PIPE  •  SPILLGUARDS



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
• 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.

LYNX range

Decanter centrifuges for controlling drill solids



Take advantage of LYNX solids separation technology

• Maximum solids recovery 
• high G Force 
• newest design technologies 
• 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. 

• Outstanding improved wear protection 
• patented feed zone design for optimal flow distribution 
• fully covered replaceable parts in tungsten carbide 
• improved solids outlet protection

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

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

Reduce your waste volumes. Reduce your disposal costs.

• 2-Touch Control System 
• easy to troubleshoot and service, ensuring maximum  
 centrifuge uptime 
• compatible with multiple industry standards and   
 communication protocols 
• consistent and has easy-to-use interfaces

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

• Unmatched flow rate capacity/diameter 
• new generation of decanter centrifuges. Latest optimized  
 designs 
• 360-degree solids outlet

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

• Easier accessibility 
• Lighter and smarter cover design 
• Quick adjustable pond depth

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

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 CO2 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 
• 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.

DD Gearbox
Liquid

Screw conveyor

Wall of the bowl

Inlet distributor

Conical end

Discharge port

Feed tube

Feed

Solids



Total weight of empty decanter  
2,300 kg (5,071 lbs) 
Bowl dia.: 360 mm/14"
Feed rate: 60 m³/h (260 GPM)
Max. speed*: 4,200 rpm (3,550 G) 
Hydraulic capacity: 70 m³/h
(310 GPM)

Total weight of empty decanter  
3,200 kg (7,050 lbs) 
Bowl dia.: 440 mm/17"
Feed rate: 93 m³/h (410 GPM)
Max. speed*: 3,800 rpm (3,550 G)
Hydraulic capacity: 120 m³/h 
(530 GPM)

Total weight of empty decanter  
4,500 kg (9,920 lbs) 
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 lbs) 
Bowl dia.: 650 mm/25.6"
Feed rate: 190 m³/h (840 GPM)
Max. speed*: 3,100 rpm (3,491 G)
Hydraulic capacity: 260 m³/h 
(1.144 GPM)

LYNX 300

LYNX 400

LYNX 500

LYNX 700
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Cutpoint: D50: < 6μm, D90: < 60 μm for all sizes
* Max. speed with 2,500 kg/m3 wet solids



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

PEE00283EN 1207

2,316 mm (91.2") 
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Crash frame with full hydraulic unit

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

Alfa Laval reserves the right to change specifications without prior notification



 
 
 

Stormwater Treatment Manuals 

































































































































































































































































































































































































































































































































































Models flow rate # trays width length height cfm

2611 2-115gpm 1 4'2" 6'2" 4'5" 600
0.5-26m3/hr 1.3m 1.9m 1.3m 1020m3/hr

2621 2-115gpm 2 4'2" 6'2" 5'2" 600
0.5-26m3/hr 1.3m 1.9m 1.6m 1020m3/hr

2631 2-115gpm 3 4'2" 6'2" 5'11" 600
0.5-26m3/hr 1.3m 1.9m 1.8m 1020m3/hr

2641 2-115gpm 4 4'2" 6'2" 6'8" 600
0.5-26m3/hr 1.3m 1.9m 2.1m 1020m3/hr

2651 2-115gpm 5 4'2" 6'2" 7'5" 600  
0.5-26m3/hr 1.3m 1.9m 2.3m 1020m3/hr

2600
Series

10

The full range of options are available

to meet your project’s specifications.

Model Pictured: 2631
Basic system includes the following components:

Sump tank, cover, and trays, 304L stainless steel; TEFC
air blower sized to number of trays; Blower inlet screen
and damper; Mist eliminator, 304L stainless steel;
Water inlet spray nozzle; Water level sight tube;
Gaskets; Latches, stainless steel; Internal piping,
Schedule 80 PVC; Tray cleanout ports.

Options chosen for model pictured:

❏✔ Air pressure gauge
❏ Gravity discharge
❏✔ Steel frame
❏✔ EXP blower motors
❏✔ Discharge and/or feed pump, 

TEFC or EXP
❏ Blower start/stop panel only
❏ Main disconnect switch
❏ Standard NEMA 3R system control

panel with alarm interlocks, motor
starter, relays, alarm light, UL listed

❏✔ NEMA 3R control panel with level 
controls for pumps, alarm interlocks,
motor starters, relays, alarm light, 
UL listed

❏ PurgePanel™: NEMA 4X enclosure,
small blower, pressure switch, and 
a small explosion-proof enclosure
(NEMA 7)

❏✔ Control panel IS components for
remote mounted NEMA 3R panel, 
UL listed

❏ NEMA 7 and/or custom control panel
❏ Strobe alarm light
❏ Alarm horn
❏✔ Low air pressure alarm switch
❏✔ High water level alarm switch
❏✔ Discharge pump level switch
❏✔ Water pressure gauges
❏ Digital water flow indicator 

and totalizer
❏ Air flow meter
❏ Temperature gauges
❏✔ Line sampling ports
❏ Air blower silencer
❏ Auto dialer
❏ Automatic operation components 

for multiple wells
❏ Viewports
❏✔ Other custom requirements

(Please call)
Intermittent operation for the blower

®

l o w  p r o f i l e  a i r  s t r i p p e r s
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HIGH FLOW

Series chosen: 2600 2600
Water Flow Rate: 100.0 GPM US 22.7 m3/hr
Air Flow Rate: 600 CFM 1019 m3/hr
Water Temp: 50 °F 10.0 °C
Air Temp: 60 °F 15.6 °C
A/W Ratio: 45 :1 45 :1
Safety  Factor: 5% 5%
Water Discharge Temp. 50.1 °F 10.1 °C INDUCED DRAF

Contaminant Lbs/hr ppmv Lbs/hr ppmv Lbs/hr ppmv Lbs/hr ppmv Lbs/hr ppmv Lbs/hr ppmv

 Acetone 21.1 ppb 21 ppb 21 ppb 21 ppb 21 ppb 21 ppb 21 ppb
Solubility 50,000 ppm ppb 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mwt  58.08 67-64-1

Due to its miscibility with water, acetone removal is difficult to predict. Call your representative for more information
 Vinyl Chloride 12 ppb 2 ppb <1 ppb <1 ppb <1 ppb <1 ppb <1 ppb

Solubility 2,700 ppm ppb 0.00 0.09 0.00 0.10 0.00 0.10 0.00 0.10 0.00 0.10 0.00 0.10
Mwt  62.5 75-01-4

 Styrene 10 ppb 4 ppb 2 ppb <1 ppb <1 ppb <1 ppb <1 ppb
Solubility 300 ppm ppb 0.00 0.03 0.00 0.04 0.00 0.05 0.00 0.05 0.00 0.05 0.00 0.05
Mwt 104.14 100-42-5

 Toluene 2.2 ppb <1 ppb <1 ppb <1 ppb <1 ppb <1 ppb <1 ppb
Solubility 515 ppm ppb 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.01
Mwt 92.13 108-88-3

 Benzene 1.9 ppb <1 ppb <1 ppb <1 ppb <1 ppb <1 ppb <1 ppb
Solubility 1,780 ppm ppb 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.01
Mwt 78.12 71-43-2

 Xylenes 6.9 ppb 2 ppb <1 ppb <1 ppb <1 ppb <1 ppb <1 ppb
Solubility 175 ppm ppb 0.00 0.02 0.00 0.03 0.00 0.03 0.00 0.03 0.00 0.03 0.00 0.03
Mwt 106 1330-20-7

 MEK 2.5 ppb 3 ppb 3 ppb 3 ppb 3 ppb 3 ppb 3 ppb
Solubility 353,000 ppm ppb 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mwt 72.1 78-93-3

Due to its high solubility, MEK removal is difficult to predict. Call your representative for more information
 Tetrachloroethylene 2.9 ppb <1 ppb <1 ppb <1 ppb <1 ppb <1 ppb <1 ppb

Solubility 150 ppm ppb 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.01
Mwt 165.83 127-18-4

 Ethyl Benzene 2.4 ppb <1 ppb <1 ppb <1 ppb <1 ppb <1 ppb <1 ppb
Solubility 152 ppm ppb 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.01
Mwt 106.16 100-41-4

 Naphthalene 4200 ppb 4200 ppb 4200 ppb 4200 ppb 4200 ppb 4200 ppb 4200 ppb
Solubility 30 ppm ppb 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mwt 128.16 91-20-3

 

 

Total ppb 4262 ppb 4235 ppb 4227 ppb 4225 ppb 4224 ppb 4224 ppb 4224 ppb
Total VOC Lbs/hr  -  ppmv 0.00 0.17 0.00 0.21 0.00 0.23 0.00 0.23 0.00 0.23 0.00 0.23
Total 

 Report Generated: 4/20/2023  Modeler VIMP June 2019 

0.90%

99.46%

99.86%

99.91%

99.92%

0.00%

0.00%

100.00%

99.93%

0.00%

Effluent
Model  2651

Effluent

99.93%

%removal

Model  2661
Effluent

%removal

Model  2641

0.00%

Effluent Target
Untreated Influent Effluent

Model  2631Model  2611
Effluent Effluent

%removal %removal %removal %removal

Model  2621

99.66% 99.95%

0.00% 0.00% 0.00% 0.00%

66.65% 88.88% 96.29% 98.76%

68.79%

97.73%

99.05%

99.59%

90.26% 96.96%

99.99%

98.72%58.15% 82.48% 92.67% 96.93%

84.95%

99.70%

0.00% 0.00% 0.00% 0.00%

69.25%

0.00%

99.78%

90.55% 97.09% 99.73%99.11%

91.28% 97.43%

70.49% 91.29%

0.00% 0.00% 0.00%

99.24%

97.43%

70.47%

0.00%

99.24%

0.89%

0.00%

99.78%

0.64% 0.81% 0.87% 0.89%

System Performance Estimate
Client and Proposal Information:

This report has been generated by ShallowTray Modeler software version IMP. This software is designed to assist a skilled operator in predicting the performance of a ShallowTray air stripping 
system. Hydro Quip, Inc.  is not responsible for incidental or consequential damages resulting from the improper operation of either the software or the air stripping equipment. This software is © 
Copyright Hydro Quip, Inc., 2019.

Not modeled:  Ethanol, 2-Ethylhexyl acrylate, n-Butyl 
acrylate, Methylcyclohexane, cyclohexane, Cumene. 
 
Diesel Range Organics (C10)-(C28) modeled as Napthalene
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                 Section 1: ShallowTray Process 
 
1-1 THE SHALLOWTRAY TREATMENT PROCESS 
 
 
 
The purpose of air stripping is to remove dissolved volatiles from liquids. Such dissolved volatiles 
include radon and carbon dioxide removed from potable well water, volatile organic compounds 
(VOCs) removed from contaminated groundwater plumes, and VOCs removed from industrial 
process and wastewater treatment streams. 
 
 
The stripping mechanism of the proprietary ShallowTray low profile perforated plate air stripper is 
dependent on the flow of an influent liquid through a long, narrow channel on a discrete number of 
trays while subject to a countercurrent flow of ambient air at a fixed flowrate.  
 
 
The intense formation and rupture of billions of bubbles in the confined narrow path of water 
flowing counter-current to multiple fresh air vents is a dynamic process that provides a mass 
transfer mechanism that displaces the dissolved volatiles from the aqueous stream into the vapor 
stream. 
 
 
 The ShallowTray low profile air stripper mechanism is a proprietary process protected under U.S. 
Patent # 5045,215 and 5,240,595. 
  



1-2 THE SHALLOWTRAY BASIC SYSTEM 

ShallowTray systems are fabricated from 304L stainless steel, 316L stainless steel, or rotationally 
molded polyethylene, and are provided with components to facilitate the requirements of the 
process, including the following: 

Forced Draft Versus Induced Draft 

Forced Draft (F.D.) System: The blower is installed so that the air is fed under positive pressure 
into the stripper sump below the stripper trays. This arrangement is used when the maximum total 
blower discharge pressure (air stripper plus other downstream pressure losses) does not exceed 26 
inches (56cm) water column (w.c.) pressure for plastic strippers, or 32 inches (82cm) w.c. for 
stainless steel strippers. 

Induced Draft (I.D.) System The blower is installed such that it pulls air into the stripper sump, up 
through the trays, and into the blower inlet, thus subjecting the stripper interior to a slight vacuum. 
Removal efficiency is not changed by this arrangement. The blower is therefore sized to provide the 
pressure drop required for the ShallowTray, plus the pressure drop required by downstream offgas 
treatment devices. 

High Water Flow Versus Low Water Flow 

Due to increased froth heights on the trays at higher flowrates, two water flow ranges are considered 
in the design of the basic system, Low Flow and High Flow. The high flow system requires a 
blower that produces an additional 4 inches (10.2 cm) w.c. pressure drop across the stripper as 
compared to the low flow system blower. The Low and High water flow ranges for each 
ShallowTray series are listed in the table below: 

ShallowTray Low Water High Water 
Series Flow Range Flow Range 

1300P 
1300 

2300P 
2300 

0.5 - 15 gpm 
0.5 - 15 gpm 
1 – 30 gpm 
1 - 30 gpm 
 -  gpm 
 -  gpm 
 -  gpm 
 -  gpm 
 - 0 gpm 
 -  gpm 

N/A 
16 - 22.5 gpm 
31 - 50 gpm 
31 - 45 gpm 

 -  gpm 
 -  gpm 
 -  gpm 
 -  gpm 
 -  gpm 
-  gpm 

61200 

 - 15  gpm 
 -  gpm 
 –  gpm 

1  - 3 0 gpm 
 - 0 gpm 
 - 0 gpm   

-  gpm 
 -  gpm 
 -  gpm 
 - 1  gpm 
 -  gpm   



1-3 Basic System Components 

Components information sheets (“cut sheets”) from the manufacturer are included in the 
Components Information Section (Section 5) at the back of this manual 

Blower 

The blower supplied with the ShallowTray low profile air stripper unit is typically type B spark 
resistant with a cast aluminum wheel, direct driven @ 3450 rpm, with motor options of Totally 
Enclosed Fan Cooled (TEFC) or Explosion Proof (EXP), as determined by the power available and 
electrical code classification of the site. 

Each blower is selected to provide air flow that exceeds the minimum standard cubic feet per 
minute (SCFM) air flow required at the required working pressure (inches of w.c.) of the system. It 
is important that the blower damper be set to provide the unit with the required fresh air flow. 

It is also important that water not enter the blower housing while the blower is in operation; this will 
damage the blower and void the warranty. During normal operation, the high water level alarm 
switch prevents this from happening. Confirm that this switch is installed properly. 

The installed motor horsepower is selected to provide an operating range with a significant safety 
margin. However, there is the potential for the blower motor to overload if it is not working against 
sufficient pressure drop. Therefore, the blower must be protected with a thermal overload switch. 

The blower damper should be set so that the blower produces the minimum stripper air flow 
requirement (see table below), and at the same time the motor does not exceed its nameplate 
amperage maximum. 

Air Flow Damper 

The stripper blower is fitted with an adjustable damper, used to make air flow rate (SCFM) 
adjustments to the stripper. Open the damper to increase air flow rate, and close the damper to 
decrease air flow rate. Note that air pressure may vary as the air flow rate is changed. To get an 
accurate air flow measurement, install an air flow meter in the air duct. 

If air flow meter installation is not possible, an estimated air flow can be obtained by measuring the 
stripper pressure drop. At initial start-up, adjust the damper until the air pressure is at the minimum 
required for the system. (Refer to the pressure gauge description for minimum pressure readings). 

Be aware that when making damper adjustments after the system has been operating, fouling may 
occur in the system, which may reduce the air flow rate and may increase the air pressure reading. 



The following table gives the minimum and maximum airflow rate for each ShallowTray series: 

ShallowTray Air Flow 
Series Minimum 

1300 & 1300P 150 SCFM (255 m3/hr) 
2300 & 2300P 300 SCFM (510 m3/hr) 

 
00 

SCFM (  m3/hr) 
 SCFM ( m3hr) 

00
00 
00 

00 SCFM (  m3/hr) 
 SCFM (  m3/hr) 

SCFM (  m3/hr) 
00    SCFM (  m3/hr) 

Air Flow 
Maximum 

180 SCFM (305 m3/hr) 
360 SCFM (610 m3/hr) 

 SCFM (  m3/hr) 
 SCFM (  m3/hr) 
 SCFM (  m3/hr) 
 SCFM (  m3/hr) 
 SCFM (  m3/hr)    
 SCFM (  m3/hr) 

Mist Eliminator 

A wire mesh mist eliminator is installed beneath the air exhaust port, located on the top cover of the 
ShallowTray. The purpose of the mist eliminator is to remove water droplets that would have blown 
through the vent line. It is possible, though unlikely, that the mist eliminator may become plugged 
or fouled. If this occurs, the mist eliminator is easily removed for cleaning. Disconnect the vent line, 
take off the top cover, and remove the retaining plates on the bottom of the cover. The mist 
eliminator can be cleaned with a pressure washer, or replaced with a new one. 

Gasket 

A black nitrile (or neoprene on the 2300-P) sponge is used to form an airtight/watertight seal 
between the sump tank, cover, and stripper trays. A replacement gasket can be glued to the sealing 
flange using an industrial contact adhesive. Please contact Hydro Quip, Inc.. prior to making any 
gasket repairs or adjustments. 

Sight Tube 

The sight tube provides a means of visually monitoring the water level in the sump tank. Make sure 
the valve to the sight tube is open during stripper operation. 

Inlet Dip Tube / Spray Nozzle 

An inlet spray nozzle is only installed upon request. The dip tube directs the influent water to the 
top tray inlet chamber.  

Note: System performance is based on ShallowTray operation without a nozzle, and the 
performance warranty is valid whether a nozzle is installed or not. 

00 
00 

1200 
1200 
1 00 

81200 

 SCFM (  m3/hr) 
 SCFM ( m3hr) 
 SCFM (  m3/hr) 
 SCFM (  m3/hr) 
 SCFM (  m3/hr) 

  4800 SCFM (8155 m3/hr) 

 SCFM (  m3/hr) 
 SCFM (  m3/hr) 
 SCFM (  m3/hr) 
 SCFM (  m3/hr) 
 SCFM (  m3/hr) 
 SCFM (  m3/hr)  



SHALLOWTRAY ACCESSORY OPTIONS 

ShallowTray System Options 

ShallowTray low profile air strippers are custom built to meet site and project specifications. Please 
refer to the components list insert (Section 5) to see which options were selected for this system. 
Component information cut sheets are included in (Section 5) of this manual. 

Air Blower Silencer 

An air blower silencer can reduce the noise level of the blower. The size of the silencer and the type 
of connection used to mount it are dictated by the size of the blower, and whether the silencer is 
mounted horizontally or vertically. Silencers should be supported to avoid over-stressing the 
connections, and should be secured if exposed to high wind loads. 

Air Flow Meter 

An air flow meter measures the amount of air flowing through the system. It consists of a pitot tube 
mounted in the air duct and connected via two (2) lengths of tubing to a differential pressure gauge. 
The measured velocity pressure can be converted to an airflow velocity. The pitot tube must be 
located at least 8 1/2 pipe diameters downstream of any pipe fitting or transition, and at least 1 1/2 
diameters of straight pipe upstream of the end of the duct or any elbow. The best pitot tube location 
is before the stripper because the air is less humid and the gauge tubing is less likely to fill with 
condensate. 

The air flow meter typically gives readings in inches of water column, (w.c.), which is converted to 
feet per minute (FPM) using the provided chart or the gauge scale calibrated for the specific duct 
inside diameter. As stated in the damper section, the air flow meter in conjunction with the pressure 
gauge provides the most accurate damper adjustments, especially after initial start-up. 

The table below lists the minimum vapor exhaust duct diameters. 

Stripper Minimum 
Series Exhaust Duct Diameter 
1300  6 “Ø (16 cm) 
2300 6 “Ø (16 cm) 
2 00 8 “Ø (20 cm) 

00  “Ø (25 cm) 
00  “Ø (40cm) 
00 1  “Ø (45cm) 
00 1  “Ø (45cm) 
00 1  “Ø (45cm) 

Note: Restricted airflow is the most common cause of poor removal efficiencies. An airflow meter 
is highly recommended to help ensure adequate air flow. 

00 
00 
00 
00 
00 

81200 

 “Ø (20 cm) 
1  “Ø (25 cm) 
1  “Ø (40cm) 
18 “Ø (45cm) 
18 “Ø (45cm) 
18 “Ø (45cm) 



Air Pressure Gauge 
The air pressure gauge reads the pressure differential across the stripper trays in inches of water 
column (w.c.). The gauge is connected to the system via tubing that attaches to a pressure port on 
the system. Instructions to connect the gauge for the types of systems are as follows:  

Forced Draft System – Using tubing, connect the “High” pressure port on the gauge to the 1/8”Ø 
(3mm) shutoff valve/hose barb located on the air stripper sump. The “Low” pressure port on the 
gauge is left open to the atmosphere. The highest pressure drop is between the sump tank and the 
surrounding atmosphere. 

Induced Draft System - Using tubing, connect the “Low” pressure port on the gauge to the hose 
barb located on the exhaust vent line on the air stripper. The “High” pressure port on the gauge is 
left open to the atmosphere. The highest pressure drop (vacuum) is between the cover exhaust and 
the surrounding atmosphere. 

Note: there are two pairs of pressure ports on the gauge, one pair for side entry, the other pair for 
rear entry. One pair should be used to measure the differential pressure, and the other unused pair 
must be sealed with a plug. 

At initial start-up, the pressure gauge can be used to measure blower damper adjustments. 
Adjustments should be made according to the following nominal differential air pressure table: 

Nominal Differential Air Pressure 

Number of trays Low Water Flow Sys High Water Flow System 
1 tray system 4-6 in. w.c. (10-15 cm.) 7-10 in. w.c. (18-25 cm.) 
2 tray system 7-10 in. w.c. (18-25 cm.) 11-14 in. w.c. (28-36 cm.) 
3 tray system 11-14 in. w.c. (28-36 cm.) 16-18 in. w.c. (40-46 cm.) 
4 tray system 16-18 in. w.c.(40-46 cm.) 20-22 in. w.c. (50-56 cm.) 
5 tray system 20-22 in. w.c. (50-56 cm.) 24-26 in. w.c. (60-66 cm.) 
6 tray system 24-26 in. w.c. (60-66 cm.) 28-30 in. w.c. (71-76 cm.) 

Refer to high/low water flow range description in Section 1-3 above. 

Note: The nominal differential pressures shown are for the air stripper pressure drop only, and do 
not include additional air stream equipment pressure requirements. 

After initial start-up, fouling may occur in the system, which may increase the nominal air pressure 
reading, and may decrease the airflow rate. 



Control Panel 

The control panel serves two basic functions for operation of the system. The first is to provide the 
necessary starting and circuit protection components for each motor load, consistent with NEC 
electrical code. These components include fuses, circuit breakers, motor starter contactors, overload 
relays, and lock-out/tag-out (LOTO) features. 

The second function is to provide process control and alarm status/interlock components. Alarm 
circuit monitors several conditions, most basically the low air pressure alarm switch and the high 
water level alarm switch. If either of these alarms occurs, the alarm interlock will provide shut off 
signal to the incoming water source (feed or well pumps), if the appropriate interconnects have been 
made. Other alarm options are also available. 

Control Panel: Intrinsically-Safe (I.S.) Components 

ShallowTray low profile air stripper systems that operate in or near potentially explosive 
concentrations of vapors will require special hardware to meet code requirements for power wiring 
and for instrument and switch connections. In such cases, intrinsically safe (I.S.) isolation of signals 
to and from switches and instruments is employed to limit the energy to a level lower than the 
energy required to generate a spark. Typical components that need I.S. protected signals are float 
switches and well probes. Determination of when I.S. signals are required is the responsibility of the 
design engineer with knowledge of the site-specific code requirements. 

Digital Water Flow Indicator/Totalizer 

Water flow meters with totalization are often supplied as part of the ShallowTray air stripper. 
Available in several designs and sizes, flowmeters are typically installed in the water feed piping to 
the stripper, and usually provide a local readout of flowrate (gpm) and the totalized flow (gallons). 
Refer to the components list insert Section 5 to see which flowmeter was provided with this system. 
Component information cut sheets are included in Section 5 of this manual. 

Flowmeters are sensitive mechanisms that require proper care and maintenance for reliable service. 
It is prudent to install a strainer or bag filter upstream of the flowmeter to protect it from mechanical 
damage from debris in the pipeline. If the strainer and/or flowmeter become plugged, disassemble 
and clean in accordance with the manufacturer’s instructions. 

Feed and Discharge Pumps 

If pump(s) are included by HYDRO QUIP, INC. as part of your system, they have been selected to 
meet the required flow and pressure requirements. The pumps are typically end suction, flooded 
inlet, direct coupled, centrifugal pumps, with either EXP or TEFC motors. The pumps are not self-
priming. Prior to initial start-up, the pumps must be primed by filling the pump impeller housing 



with clean water. Throttling valves are typically installed on the effluent pump discharge. If the 
pump is running wide open and it is not pumping against the required head, the pump may cavitate. 
This is the nature of centrifugal pumps; they must be throttled back if they are not pumping against 
the required head. The valve should be throttled until the motor amperage is less than the nameplate 
motor amps rating. 

Before system start-up, it is important to check for proper rotation of the impeller. A pump rotating 
in the wrong direction could cause the pump impeller to spin off, causing serious damage to the 
pump. 

Systems using discharge pumps must have the flow rates balanced so that the discharge flow rate is 
greater than the inlet flow rate. 

Refer to the components list insert (Section 5) to see which pump(s) were provided with this 
system. Component information cut sheets are included in (Section 5) of this manual. 

High Water Level Alarm Float Switch 

The high water level alarm float switch is one of the alarm sensors that must be connected prior to 
system start-up. The purpose of the high water level alarm float switch is to sense an excessively 
high level of water in the stripper sump, and provide a signal to communicate to the upstream water 
source to shut off the incoming water. The high water level float switch is a normally closed 
microswitch that opens when the float rises approximately 3 1/2 inches (9cm) above its coupling's 
centerline. 

Component information cut sheets for the float switch are included in (Section 5) of this manual. 

Line Sampling Ports 

Line sampling port(s) (when included) are provided to take water samples of incoming 
contaminated water and outgoing clean water. The sampling ports are typically 1/2” (1cm) ball 
valves. 

When taking a water sample, open the valve and let the water flow for at least 1 minute prior to 
bottling the sample. This purges the sample port of any stagnant water. 

When purging the sample ports be sure to capture the water and properly dispose of it. When 
starting the unit for the first time double check that the valves on the sample ports are closed. 

Low Air Pressure/Vacuum Alarm Switch 

The low air pressure/Vacuum alarm switch monitors the blower for continuous water treatment. 
This switch is one of the alarm interlocks that must be properly connected by a licensed electrician 
prior to the system’s initial start-up. Please see Special Precautions at the beginning of Operating 
Instructions section for more information. 



 
 

 
Should the blower fail, the low air pressure switch is wired to shutoff all incoming water. Using 
tubing, connect the switch to the hose barb on the tank (pressure system) or the hose barb in the 
cover exhaust duct (vacuum system). 
 
Pressure system – The air hose is connected from the sump rank 1/8 “ (3mm) hose barb (without 
valve) to the “high” pressure port on the switch using the provided hose barb.  The “low” pressure 
port must be open to the atmosphere. The switch measures the differential pressure between the 
sump tank and the atmosphere. 
 
Vacuum system – The air hose is connected from the exhaust piping 1/8” (3mm) hose barb to the 
“low” pressure port on the switch using the provided hose barb. The “high” pressure port must be 
open to the atmosphere. The switch measures the differential pressure between the top tray and the 
atmosphere. 
 
Periodically inspect the air hose for water build-up, which will affect the switch’s operation. The 
tubing must remain open at all times. 
 
Test the switch at initial start-up by removing the air hose from the hose barb on the sump tank or 
exhaust pipe once the system is in full operation. This should set the system into an alarm condition 
and shut off the incoming contaminated water. 
 
High Air Pressure/Vacuum Alarm Switch 
 
The high air pressure/vacuum alarm switch prevents the system from exceeding its highest rated 
pressure/vacuum value. If the blower has the ability to produce pressure/vacuum higher than 32 
inches (82cm) W.C, for stainless units or 26 inches (56cm) W.C. for plastic units then it should 
have a high pressure/vacuum alarm switch. Be sure to check that the setpoint for alarm shutdown is 
at the proper setting for the system. 
 
Panel Disconnect Switch 
 
The panel disconnects switch removes power from the ShallowTray low Profile air stripper control 
panel. Make sure a qualified licensed electrician installs the power supply into the disconnect 
switch. Be sure to ground the switch to the main service ground. 
 
Water Temperature Gauge 
 
Water temperature gauges can be installed on both the inlet and outlet piping. Influent water 
temperature is an important variable affecting the system’s removal efficiency. 
 
Water Pressure Gauge 
 
Water pressure gauges can be installed on both the inlet and outlet water piping. Excessively high 
readings could signal that something in the piping system is plugged. Large pressure fluctuation 
could be a sign that the water flow rate is varying. 



 
 

Section 2: Operating Instructions 
 
 

2-1 Special Precautions: 
 
 
It is important that a qualified licensed electrician perform these installations.  
 
The following operations must be carried out prior to initial system start-up:  
 
 
Step 1: Connect the Interlock switches. 
 
High Water level Interlock 
If the water level in the sump tank rises beyond the maximum level, it could flood the blower. This 
may damage the blower and void the warranty. The high water level interlock switch is used to shut 
off the feed water pump in an emergency situation. 
 
Low Air Pressure/Vacuum Interlock 
If the blower fails, untreated water could be discharged. The low air pressure/vacuum interlock 
switch will shut off the feed water pump to prevent additional water from entering the stripper. 
 
High Air Pressure/ Vacuum Interlock 
If the system has a blower capable of producing more than 32 inches (82cm) of water column (w.c.) 
for a stainless stripper or more than 26 inches (56cm) w.c. for a polyethylene stripper, then the 
system requires a high pressure/vacuum switch. If a unit fouls or pressure increases due to off-gas 
treatment, it may exceed the maximum pressure rating of the system and cause damage to the 
gaskets, sump, or trays. 
 
Note: These interlock options might not have been provided as part HYDRO QUIP, INC.’s scope of 
supply.  
 
 
Step 2: Fill the Sump Tank and each tray’s inlet Chamber. 
 
On initial start-up the sump tank must be filled with clean water to a height of about 5 inches 
(13cm). Make sure the valve to the sight tube is open. The sump tank can be filled via the clean-out 
ports on the end of the stainless units, or through the inlet water port located on the cover. The inlet 
chamber on each tray (referred to as seal pots) can be filled manually by pouring clean water 
through the 1 inch (3cm) inlet chamber filling ports, or the 4 inches (10cm) clean out ports located 
on the ends of the stainless units, or by disassembling the plastic units and filling the seal pots as 
you reassemble. The seal pots on both the plastic and stainless systems can also be filled at initial 
start-up by connecting a clean water line to the inlet water port and running the system for ten 
minutes with the blower on and the damper 1/4 open. For complete instructions on this method, 
please follow initial Start-up procedures later in this section. 



 
 

 
Do Not Run Free-Product Through the ShallowTray Air Stripper. 
 
Free product contaminates the unit by coating the side walls with a film of free-product. 
ShallowTray units are designed to remove dissolved VOC’s only. 
 
Fresh air is required for the system air intake. Air that is heavily contaminated with VOC’s will 
significantly reduce the ShallowTray’s performance. 
 
 

2-2 EQUIPMENT SET-UP 
 
Drawings: Drawings referred to in the following sections are located in Section 5. 
 
Follow codes. The plumbing and electrical installations must be performed by qualified personnel, 
and must be done in accordance with local, state, and national codes. 
 
Protect critical items from the environment. In areas that could be below freezing, the stripper 
should be installed in a heated building. Plastic units, control panels, and motors should be 
protected from direct sun. Explosion-proof motors should be protected from rain due to the absence 
of motor gaskets. 
 
Install adequate supports. Since none of the external piping associated with the ShallowTray unit 
is designed to support process water lines or air piping, adequate supports must be installed.  
 
Assemble Unit. All ShallowTray units are assembled and hydraulically tested at the factory. 
However, to safeguard the units from shipping damage, some components are removed prior to 
shipping and will require reassembly. Follow all relevant steps in this section to set-up the 
ShallowTray system.  
 
Check for loose fittings. Shipping the system to the site may have caused pipe joints or assembly 
hardware to loosen. Re-tighten as necessary.  
 
Bolt unit together. For shipping purposes, the ShallowTray unit may come in two sections; the 
blower skid assembly and the sump and tray skid assembly. Bolt the base frames together using the 
bolts and spacers provided. (This step is done at the factory for the 1300 and 2300 series.)  
 
Connect Blower. For forced draft (F.D., or positive pressure) systems, install the provided rubber 
coupling to connect the blower outlet to the air inlet on the sump tank. (See Section 5 coupling 
layout drawing for air inlet location.) For induced draft (I.D., or vacuum) systems, install an exhaust 
duct from the stripper air exhaust located on the top cover to the blower intake. Hydro Quip, Inc.. 
may not have provided this piping. Make sure the pipe diameter is large enough to maintain the 
required airflow without adding a pressure drop. Also, be sure the pipe has a suitable vacuum rating 
to prevent collapse.  
 



 
 

Caution: Blower must draw air. Do not vent storage tanks that contain substances that will 
contaminate the air in the same room the blower draws air from. Do not duct intake air from an area 
that has contaminated air. Contaminated air will contaminate the water.  
 
Assemble trays and level the ShallowTray unit. Large ShallowTrays may have the top tray and 
cover shipped separately. Install trays shipped separately by lining up the match-marked arrows and 
numbers on the trays and cover. To prevent damaging the gasket, do not drag the trays or cover 
across the gasket during assembly. Fasten all latches properly. The tray being installed must have 
the downcomers from each upper tray line up with the sealpots on the tray below. Check all the 
trays to make sure they are installed correctly, and not backwards. If the system is not set up 
properly, the water could bypass a tray allowing water to miss a large portion of the treatment path. 
Refer to the “basic subassembly” exploded view drawing in Section 5. 
 
Level the ShallowTray. This is a critical step in the proper assembly of the equipment. If not level, 
the water depth on the trays will be uneven, causing the water to weep through the tray holes 
untreated.  
 
 
For a gravity discharge unit (no discharge pump): Install the outlet pipe.  
The plumbing components are typically shipped in a separate box. Refer to the Section 5 outlet 
piping drawings to assemble. 
 
 F.D. systems require a riser pipe (inverted U-trap) to compensate for the pressure generated by the 
blower. It is important that the riser pipe height be adjusted to create a 5 inch (13 cm) water depth in 
the sump tank during normal operating conditions. The provided anti-siphon valve must be installed 
in the high point of the riser pipe to prevent the sump from siphoning to below the 5inch depth. It is 
essential that the riser pipe be properly supported. Use proper pipe sealant and PVC cement for the 
riser pipe. We recommend running the system and adjusting the riser pipe before permanently 
bonding the fitting. 
 
The purpose of having the 5 inch (13cm) water depth in the sump tank is twofold. First, it is to keep 
the downcomer (from the bottom tray) and the water discharge port (which elbows down internally) 
submerged. Both are set to a height of 2 inches (5cm) from the bottom of the sump. Keeping them 
submerged forms a water seal, which prevents air from escaping up the downcomer pipe or out the 
discharge trap.  
 
Second, the 5 inch (13cm) depth is low enough to allow our high water level switch to reset. The 
switch, located in its typical position, has an approximate reset deadband of six inches, meaning the 
water level must drop 6 inches (15cm) below the alarm trip point before it resets. Consult HYDRO 
QUIP, INC. for additional options or questions about float switch location or normal operating 
water depth.  
 
For a unit with a discharge pump: Install the outlet pipe. 
For a pumped discharge unit: Refer to the Section 5 outlet piping drawing to assemble the water line 
from the sump tank to the pump suction, using components delivered in a separate box. Install 
downstream piping to the pump discharge port. A ball valve is typically provided and should be 



 
 

used to adjust flow. Use proper pipe sealant or PVC cement as required. If a check valve is required, 
install on discharge side of pump. To reduce pressure losses, it is recommended that the connected 
pipe size remain at least as large as the pump discharge fitting.  
 
Prime the pump.  
Pour clean water in the pump’s inlet port until it has filled the entire pump chamber. Remove the 
top air bleed plug on the pump housing to let air bleed out, then replace plug.  
 
Install the inlet piping manifold.  
Install the inlet piping manifold (typically shipped in a separate box). Follow the Section 5 inlet 
piping diagram for proper installation.  
 
Caution: For systems other than 31200 , 41200, 61200 and 81200, there are two inlet port couplings 
on the cover; one is over the discharge side of the tray and cannot be used, so it is plugged. The 
other coupling is the active inlet, and has the dip tube inside the top cover. The 31200 , 41200, 
61200 and 81200 series have three, four, six and 8 ports respectively, and all are used. The feed 
must enter the inlet located above the sealpot of the top tray. Otherwise contaminated water will 
bypass the treatment path of the first tray and fall directly into the downcomer to the next tray. This 
will result in poor removal efficiency.  
 
 
Install the sump drain valve and the sight tube. 
Install the sump drain valve and the sight tube. Refer to the Section 5 coupling layout drawing for 
port locations. Be sure to open the valve to the sight tube during start-up and operation. The valve 
should be closed only to replace a damaged sight tube.  
 
Connect the water lines.  
If the seal pots have not yet been filled with clean water, connect a clean water line to the inlet port 
or piping manifold and fill the seal pots according to the steps outlined in the initial start-up section 
above. If the seal pots are filled with clean water, connect the process water line to the inlet piping 
manifold. Connect the discharge water line. Firmly support the process water lines to prevent stress 
on the piping and ports. The system is not designed to support the weight of the process water lines.  
 
Connect the air pressure tubing.  
Connect the tubing from the ShallowTray to the low air pressure/vacuum switch (if provided), 
and/or the high air pressure/vacuum gauge (if provided). Read the component description on each 
for detailed connection information, and also refer to the Section 5 drawings. For the air pressure 
gauge, be sure to install the tubing to the 1/8” (3mm) shutoff valve. Open the valve only when a 
reading is required. This will reduce condensation build-up in the gauge. The air pressure switch 
tubing should always be open for continuous sensing. The switch is designed to drain excess 
condensation.  
 
Connect the air discharge line.  
Connect an air exhaust duct to the air outlet, either on the top of the unit for F.D. installations, or at 
the blower discharge for I.D. installations. Do not use an exhaust duct with a smaller diameter that 
the discharge port. A smaller diameter may cause a pressure drop larger than the blower was 



 
 

designed for, resulting in low air flow and poor removal efficiency. Support the vent line 
independently of the air stripper so that it can be easily disconnected for maintenance purposes.  
 
Wire the electrical components.  
Have a qualified licensed electrician wire the electrical components in compliance with local, state, 
and national codes. Make sure the safety interlocks, described in the Special Precautions section, are 
connected properly. If Hydro Quip supplied the control panel, see Section 5 wiring diagrams. 
 
Install optional items:  
 
Air flow meter 
Mount the pitot tube on the vent line per Dwyer bulletin # H-11 (located in the separate shipping 
box) or per the Section 5 “air flow meter assembly” drawings using the mounting hardware 
provided. Connect pitot tube to the 0-0.5 or 0-1.0 inches w.c.. air pressure gauge using the tubing 
provided. (See pitot tube mounting diagram in Section 5.) There are two air hoses required, one 
connects to the high pressure port on the gauge and on the pitot tube, and measures internal static 
pressure plus velocity pressure. The other connects to the low pressure ports on the gauge and on 
the pitot  tube, and measures the internal static pressure only. The optimum pitot tube location is 
before the stripper, because the air is less humid and the tubing will be less prone to filling with 
condensation.  
 
 
Blower Silencer: 
Forced Draft system – Install the silencer on the inlet side of the blower. If the silencer is to be in 
the vertical position, install the piping and elbow as shown on the Section 5 silencer diagram. If the 
silencer is in the horizontal position, attach it directly to the blower inlet using a rubber coupling.  
 
Induced Draft system – Install the silencer on the blower. The standard silencer’s maximum 
pressure/vacuum rating is 20 inches (50cm) w.c. Be sure not to exceed the silencer’s limit 
 
 
Water flow meter 
 
Install the water flow meter into the inlet piping per the Section 5 water inlet piping diagrams. The 
flow meter owner’s manual was sent with the unit. Be sure to refer to it when installing the meter. It 
is prudent to install a strainer in the incoming process water line prior to the water flow meter. This 
will prevent rotor jamming.  
 
 
Note: There may be other optional equipment that requires installation or assembly. Please refer to 
the Section 5 specification sheet and drawings for more information. 
 



 
 

2-3 INITIAL SYSTEM START UP 

 
Upon completion of the equipment set-up and mechanical/electrical installation, proceed with the 
following steps:  
 
Step 1: Check all connections and close drain and sample valves.  
Double check that all electrical, water, and vent connections are properly made. Close drain port 
and sample valves. Be sure that the sight valve is open.  
 
Step 2: Power up.  
Turn all panel control switches to the ‘OFF’ position, then turn ‘ON’ the panel disconnect switch. 
Systems with intermittent operation feature will show an alarm condition (low air pressure) five 
seconds after power is applied because the blower is not operating. Once the blower is supplying 
proper pressure, the alarm low air pressure condition will reset. Some systems may require pushing 
an ‘Alarm Reset’ button.  
 
Step 3: Check the blower rotation.  
Check the blower rotation by momentarily switching ‘ON’ (bumping) the blower switch and 
observing whether the blades turn in the direction of the arrow on the blower casing. You can also 
observe the motor’s cooling fan blades for proper rotation. If system panel has the intermittent 
operation feature, the blower motor must be bumped in the ‘Hand” position. Refer to the Routine 
Operation Section for a description of “intermittent operation”. If blower rotates in the wrong 
direction, turn the main disconnect off and have a electrician make wiring changes to correct the 
rotation. 
 
Step 4: Attach clean water line to the inlet.  
If you did not fill the seal pots on each tray manually, fill them now by attaching a (clean) water line 
to the water inlet piping manifold or port, and then follow Step 5. If you have already filled the seal 
pots manually, skip Step 5 and go to Step 6.  
 
Step 5: Fill the seal pots (inlet chamber) with clean water.  
Use clean water when filling the seal pots. If contaminated water is used it will go through the 
system untreated.  
 
To fill the seal pots (inlet chambers), set the blower damper to 1/4 open, and start the blower and the 
clean water flow to the unit. Let the blower and clean water run for about five to ten minutes, then 
shut them off. Setting the damper at 1/4 open reduces the air flow enough to allow the water to flow 
through the downcomers and into the seal pots.  
 
If the system has the intermittent operation feature, the blower must be started in the ‘Hand” 
position for this procedure. If you have trouble filling the seal pots by this method you can fill them 
manually, either by using the one inch sealpot filling ports (stainless units only), or by spraying a 
stream of clean water through the clean-out ports (stainless units only). The stream of water must be 
directed into the sealpots on the opposite side of the unit, until the sealpot is full. For plastic units 
you must remove the trays and fill the sealpots manually.  



Step 6: Connect contaminated feed water line.  
Connect contaminated feed line. Install all piping allowing provision for future removal for 
maintenance or repair. Make sure piping is supported independently of the ShallowTray. Start 
system with the blower damper 1/2 open. For systems with intermittent operation, you must turn 
’OFF’ the power at the panel disconnect, turn all control switches to the auto position, and then 
reapply panel disconnect power. All motors will start automatically based on control function. Each 
control panel is custom designed for each site. Become familiar with the panel logic and proper 
operation before attempting to start the system. The panel might have been provided by a panel 
manufacturer other then HYDRO QUIP, INC.. 

Step 7: Check the air pressure reading and set damper. 
Run the unit for 5 minutes, and then adjust the blower damper setting to produce the required air 
pressure/vacuum reading on the pressure gauge. Since the blowers provided by HYDRO QUIP, 
INC. are selected and tested to exceed the minimum flow requirements of the system, you can use 
the table in Section 1-3 to set the damper during initial start-up.  

Double check pressure reading after system has been running for about 1/2 hour. Adjust damper 
again if needed. Also check the airflow meter for proper airflow rate. Pressure readings may vary 
somewhat depending on your venting system. 

The System is ready for operation.  
It is not necessary to perform initial start-up procedures each time the system is shut down. 
However, note that anytime water is completely removed from the seal pots or sump tank, the initial 
start-up procedure must be done again. For example, after the system has been taken apart for 
cleaning, or after an extended shutdown where the water have may evaporated from the tank or seal 
pots.  

2-4 Routine Operation 

From the tables in Section 1-3 adjust the airflow to within the required operating range in SCFM. 
The airflow must be a least the minimum shown for proper stripping efficiency. 

Adjust water flow rate by setting the water throttle valves. Now that the system has been primed per 
the initial start-up procedures, it is ready for fine tuning. Adjust throttle valves on inlet and outlet 
piping to obtain the desired water flow rates and minimum pump cycles, if applicable. Refer to the 
Section 5 specification sheet for your systems design and maximum water flow rates. To prevent a 
high water level alarm, it is critical that the discharge pump flow rate exceed the influent water flow 
rate. 

Pumps provided by HYDRO QUIP, INC. have throttle valves on the discharge side of the pump. 
Once the desired water flow rate is achieved, check the amp draw of the motor. It must not exceed 
the pump nameplate amp draw. 



High water level alarm switch: The switch is typically installed in the middle of three half inch 
switch ports located on the front of the unit (refer to the Section 5 coupling layout drawings). If the 
float is moved to the highest port and the discharge line plugs or the discharge pump fails, the water 
level could rise above the air inlet port, allowing water to drain into the F.D. blower housing or onto 
the floor. The blower may become damaged if it is running while water is in the blower housing. Be 
sure to check that the 1/8”Ø (3mm) coupling in the bottom of the blower housing is open to allow 
for drainage of water that may get into the housing. 

Section 3: Cleaning Procedures

Minerals dissolved in high concentrations tend to precipitate out of groundwater during air stripping 
processes. These minerals form insoluble deposits commonly referred to as ‘fouling.’ Although the 
ShallowTray low profile air stripper system is designed to be fouling resistant, proper steps must be 
taken when treating water with high mineral concentrations. Deposits from iron-rich feed water can 
be reduced by pretreating the feed stream with sequestering agents. The recommended cleaning 
procedure for deposits is pressure washing with detailed instructions as follows:  

Equipment Required: 

Pressure Washer: 2 gpm minimum flow at 900 psig (minimum). Equipment rental companies can 
usually supply electric or gasoline driven units on a daily rental basis. 

Washer Wand: Washer wand with spray nozzle, (obtainable from HYDRO QUIP, INC. as an 
option) and an adapter to connect the wand to the pressure washer hose end. All washer connections 
are 1/4” (6mm) NPT.  

Clean Water Supply: Clean water supply with a capacity of at least 2 gpm at 20 psig. Connect to 
the pressure washer using an ordinary garden hose.  

System Shut Down: 
Shut feed water off.  
Shut off the water feed to the system. 
Wait 5 minutes to allow the water in the stripper trays to be completely  treated, then shut off the 
blower. Treated water in the trays will drain into the sump tank, so it is important to keep the outlet 
pump in “auto” to remove this extra water.  
Shut off the power at the main disconnect switch if the shutdown is more than temporary.  

Caution: If proper shut down procedures are not followed, contaminated water will drain into the 
sump tank. This will contaminate the water that has been collected in the tank. Therefore, always 
allow the blower to run an additional 5 minutes after the feed water is shut-off.  



Cleaning the Unit: 

Step 1: Turn off equipment. 
Turn off the feed water to the stripper. 

Step 2: Provide for Waste Disposal. 
Make provisions for disposing of the sludge and waste generated during cleaning. A wet/dry 
vacuum may be required, or possibly the outlet pump (if provided) can pump out to a storage tank. 
Be aware that large pieces of debris might possibly clog the outlet pump or check valve.  

Step 3: Remove cleanout port covers. 
Remove all cleanout port covers.  

Step 4: Turn on water and pressure washer. 
Turn on the water supply to the pressure washer. Then, turn on the pressure washer. Wear protective 
goggles or face shield while spraying. 

Step 5: Insert wand and start pressure washer water flow.  
Insert the wand all the way through the 8” (20cm) cleanout port on the sump tank. Have the spray 
nozzle pointed up toward the bottom of the bottom tray. Holding the wand tightly, pull the trigger to 
start the pressurized water flow. Expect the wand to kick back as flow starts. 

Step 6: Move wand side to side.  
Move the wand side to side at a rate of about 1 inch (3cm) per second. Be sure to cover the entire 
tray bottom area. Recommended cleaning times for one side of one tray are given  
below:  

2 min 
4 min 

min 

Model 1300 
Model 2300 
Model 2 00 
Model 00  min 

 min 
 min 
 min 

Model 00 
Model 00 
Model 00 
Model 00  min 

Step 7: Inspect cleaned area.  
Periodically stop the cleaning operation and inspect the cleaned area by shining a light into the unit. 
The area is clean when there are no deposits in or around the stripper tray holes.  

Step 8: Clean top side of tray.  
When the bottom surface appears clean, move the wand to the top side of the same tray by inserting 
it in the next highest cleanout port. Continue spraying with the nozzle pointed down onto the top 
surface of the tray. Remove all visible deposits from the tray baffles and the walls of the unit.  

Step 9: Repeat for all trays.  
Repeat the procedure for the bottom of the next higher tray, etc., working up to the top tray. 

Model 31200 
Model 41200 
Model 1200 
Model 1200 
Model 00 
Model 1200  

 min 
 min 
 min 
 min 
 min 
 min 



 
 

 
Step 10: Rinse.  
After the cleaning operation is finished, rinse the trays, baffles, and walls with the pressure sprayer. 
Work down from the top tray to the sump tank. Make sure the surfaces are clean and the holes are 
not blocked by loosened debris.  
 
Step 11: Clean cover. 
Remove the top cover. Flip it over, and wash the bottom side. Inspect spray nozzle and the wire 
mesh mist eliminator pad for fouling. Clean the spray nozzle and the mist eliminator pad.  
 
Step 12: Replace the mist eliminator pad.  
Mist eliminator pads that are excessively plugged should be replaced. The old pad is removed by 
loosening the retainer plates on the corners of the pad. Reinstall the new pad in the same orientation 
as the old one.  



 
 

Section 4: Trouble Shooting 
 
Note: A competent electrician should perform any work inside the electrical control panel. Do not 
perform troubleshooting if you are not familiar with the procedures or the equipment.  
 
 
 

Problem  Blower Won’t Start Or Run 
 
 
No power to blower Check that all switches are in “ON” or “AUTO” position.  

Position main disconnect switch to “ON” position. Turn control 
switches to” on” or “AUTO”.  

 
Blown Fuse  Check to see if fuses are ok.  

Check fuses in main disconnect switch and in control panel. If blown, 
replace with fuse of the same size and rating to avoid the risk of fire 
or electrical shock.  

 
Overload relay Trips Locate reset button on blower overload relay.  

Push reset button in. Reasons for tripping; incorrect line voltage, 
motor wired incorrectly, inadequate ventilation, worn bearings.  

 
Tubing to air pressure switch plugged 
  Remove tubing from air pressure switch and blow into it  
  towards tank. Clean or replace tubing if plugged or kinked.  
 
Blower dose not rotate freely.  

TURN OFF ALL POWER to the system. Try to spin wheel by hand. 
Wheel should rotate freely. If not, call HYDRO QUIP, INC..  

 
 
 

Problem  Outlet Pump Won’t Shut Off 
 
 
Suction or Discharge piping to pump is clogged.  

Check water flow from discharge pipe. Piping should be clean inside. 
Look for narrowing caused by scale or iron accumulation. Remove 
piping. Inspect, clean, or replace as necessary.  

 
Float switch in tank is stuck in down position.  

Remove 8”Ø or 12”Ø (30cm) inspection cap and check that all floats 
are floating on the water. Clean all deposits from float. Replace float 
if necessary.  



 
 

 
Normal Operation: Water level in sump is OK. Pump will stop when water level reaches pre-
determined height in tank. Allow water level to decrease until pump turns off. Let water level reach 
predetermined lower level, which will cause outlet pump to turn off. Water level may be just below 
the bottom of clear sight tube before pump shuts off – this is normal.  
 
 

Problem  Outlet Pump Won’t Run Or Pump Water 
 
No power to Pump Check that all switches are in “ON’ or “AUTO” position. 

Position panel disconnect switch to “ON position. Turn control 
switches to “ON” or “AUTO.”  

 
Blown fuse  Check to see if fuses are ok.  

Check fuses in main disconnect Switch and in control panel. If blown, 
replace with fuse of the sane size and rating to avoid the risk of fire or 
electrical shock.  

 
Overload relay trips Locate reset button on pump overload relay.  

Push reset button in. Reasons for tripping; incorrect line voltage, 
motor wired incorrectly, inadequate ventilation, worn bearings.  

 
Normal operation: Water level in sump is OK. Pump will start when water level reaches 
predetermined height in tank. Allow water level to increase until pump turns on. Be sure pump 
switch is in “AUTO” position. Let water level reach predetermined upper level, which will cause 
outlet pump to turn on.  
 
Level switch in tank is wired incorrectly in control panel 

Check wiring circuit against diagram. See that all connections are 
tight and no short circuits exist because of worn insulation, crossed 
wires, etc. Rewire any incorrect circuits. Tighten connections, replace 
defective wires.  

 
Pump does not rotate freely 

TURN OFF ALL POWER TO THE SYSTEM. Try to turn impeller 
by hand.If impeller won’t turn, remove housing and locate source of 
binding. It could be due to impeller, seal, or bearing damage, or 
excessive fouling.  

 
Impeller or check valve is fouled.  

TURN OFF POWER. Remove pump outer housing and inspect 
impeller for blocked openings. Be sure to have a new housing gasket 
kit available before removing housing. Remove check valve from line 
and inspect for stuck or fouled valve. Clean or replace impeller or 
check valve as necessary.  

 



 
 

 
 

Problem Low Air Pressure/Vacuum in Stripper Tank.  
 
Blower damper closed.  
  Visually check position of damper on inlet of blower. Open damper 

to get proper reading on pressure gauge. Firmly tighten damper set 
screw.  

 
Motor rotation backwards 

Watch rotation of blower wheel at slow speed. It must match direction 
of the rotation arrow on the blower housing. Have electrician 
reconnect wiring for proper rotation as per motor diagram.  

 
Gravity discharge trap installed incorrectly 

Trap should be positioned vertically, as an  “upside down U.” Install 
discharge trap per outlet plumbing drawings located in Section 5.  

 
Inlet chamber (sealpot) in each tray not full of water.  

Remove 4”Ø (10cm) rubber caps, or slide tray aside and look at water 
level in chambers. Remove 4 inch (10cm) rubber caps on end of trays. 
Fill up inlet chambers with a hose, or follow the sealpot fill procedure 
as described in the initial Start Up section.  

 
Rubber clean out caps not in place.  

All cleanout ports must have a rubber cap installed. Tighten clamps 
on all rubber caps.  

 
Tubing to pressure gauge 

Remove tubing from pressure gauge and blow into it towards tank. 
Clean or replace tubing if plugged or kinked.  

 
Gravity feed not flowing 

Unit has gravity feed and inlet pipe on inside of ShallowTray 
cover is not submerged in inlet chamber water. Remove cover and 
measure length of piping hanging from inside of cover. Length is to 
be about 10 1/2 inches (27cm) from cover surface. Adjust length of 
inlet pipe on inside of cover until total length is about 10 1/2 inches 
(27cm). DO NOT INSTALL NOZZLE ON A GRAVITY FEED 
UNIT.  

 
Blocked blower intake 
  Look at blower intake screen. Remove debris from screen.  
 
Normal operation: When inlet pump starts, the blower will start and air pressure will increase to 
required operational level. No action necessary. 



 
 

 
 

Problem  High Pressure/Vacuum in Stripper 
 
Air exhaust is restricted 

Check vent piping for bird nest or other obstructions. Check that vent 
pipe diameter does not decrease. Intake or exhaust air pipe diameter 
must be at least as big as the cover vent or blower intake diameters.  

 
Air holes in trays plugged 

Remove inspection and cleanout caps and visually inspect holes. For 
iron fouling, clean out the unit with a pressure washer. For scaling, 
scrape or bang the scale from all surfaces, then use a pressure washer 
to open the 3/16 inch (5mm) diameter holes. Consider using a 
sequestering agent to prevent scaling.  

 
Mist eliminator is plugged 

Remove cover from ShallowTray and inspect the bottom of the mist 
eliminator pad in the cover. Remove mist eliminator pad from cover 
and clean. If fouled, replace with a new mist eliminator. 

 
 

Problem  Water won’t flow into unit 
 
Inlet/well pump function 

Allow water level to rise in well pump, which will turn on the inlet 
pump and start water flow to system. No action necessary. 

 
Stripper air pressure in low alarm condition 

Read sump tank air pressure from pressure gauge. System should be 
in alarm condition if pressure is below about 2” inches (5cm) w.c. 
Check that blower is operating properly, and has correct rotation. 
Check that all rubber caps are in place on end of trays.  

 
Inlet piping plugged 
  Remove cover and inspect nozzle and piping for debris and 
   buildup. Clean or replace clogged parts.  
 
 

Problem  Iron Fouling Is A Problem 
 
Iron build-up 

Iron precipitates out of water when treated with an air stripper, 
causing iron build up in unit. Remove cleanout caps and inspect 
inside of tray for buildup/fouling. Clean out unit with pressure washer 



 
 

on a routine basis. Pretreat incoming water to reduce fouling problems 
in stripper. Meter a sequestering agent into the water.  

 
 

Problem  VOC Removal Is Less Than Expected 
 
There are many possible reasons for poor stripper efficiency. Review the following list of questions 
to troubleshoot what the problem might be.  
 
1. Have the trays been taken apart? Are they put back together as supplied from the factory, i.e., dip 
tube over sealpot, downcomers from each tray underwater in the sealpot of the tray below?  
 
2. What is the sump tank air pressure reading? Is it steady, slowly changing over time, or rapidly 
fluctuating?  
 
3. What is the flow rate through the stripper? How is it measured? Where is the sensor mounted?  
 
4. What is the air intake and exhaust piping design (size of ducts, number of elbows, length of pipe 
run, GAC, heaters, other restrictions)? Are sample ports installed on each tray to verify pre-tray 
removal efficiency?  
 
5. Is sump tank contaminated? Where are effluent samples taken from?  
 
6. Are sample ports purged for 30 seconds-1 minute before taking sample?  
 
7. Are samples being taken, stored, and tested per approved methods?  
 
8. Are seal pots on each tray full of water?  
 
9. Dose the sump tank have at least 4 inches (10cm) of water at all times?  
 
10. Is the water suction elbow in the tank pointing down and always underwater?  
 
11. What is the inlet water temperature?  
 
12. What      else is in the water besides the contaminates in question?  
 
13. Are there occasional slugs of free product, or much higher than normal contaminant 
concentrations that could enter the stripper?  
 
14. Is inlet water supplied as a continuous stream (as from an electric pump.)? Or is the flow pulsed 
(as from a pneumatic pump)?  
 
15. Are their surfactants, detergents, greases, fats, etc. in the water that are causing foaming in the 
stripper?  
 



 
 

16. Is there equipment near the blower intake that could be contaminating the air?  
 
17.Has the air entering the blower been tested for VOCs?  
 
18. How far away from each other are the air intake and air exhaust points? Is the air intake 
downwind of upwind from the exhaust? Is it possible for contaminated air to be sucked back into 
the stripper air intake?  
 
19. Is the blower spinning in the correct direction (top of blower wheel spinning towards tank)? 
Watch wheel when it is almost stopped.  
 
20. Is there air coming out of the discharge pipe?  
 
21. Is outlet piping siphoning all water out of the sump tank, until it sucks air from tank?  
 
22. What is the outlet plumbing design (gravity discharge, pumped discharge, uphill, downhill, 
other equipment in-line, size of piping. etc.)?  
 
23. What do the bubbles look like in each tray? Install view ports to see.  
 
24. Are the undersides of the trays free of drips and drizzles?  
 
25. Are tray holes closed or plugged? Is there any scaling or fouling on the trays?  
 
26. Is the system level and plumb?  
 
27. When shutting system down, is inlet water shut off, blower allowed to operate for an additional 
5 minutes, then blower shut off?  
 



WARNING!  FAILURE OR IMPROPER SELECTION OR IMPROPER USE OF THE PRODUCTS AND/OR SYSTEMS DESCRIBED HEREIN OR RELATED ITEMS CAN
CAUSE DEATH, PERSONAL INJURY AND PROPERTY DAMAGE.
This document and other information from Parker Hannifin Corporation, its subsidiaries and authorized distributors provide product and/or system options for further
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in the current product catalog. Due to the variety of operating conditions and applications for these products or systems, the user, through its own analysis and testing, is
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CB Model Bag Filter Vessels
are Designed for Economical
Filtration of a Wide Variety
of Industrial  Liquids

Features and Benefits
■ Single o-ring design closure assures quick, positive

cover sealing.

■ Swing bolts for fast, easy and safe opening and
closing of cover.

■ Buna-N o-ring standard with optional EPR
    and Viton*.

■ Maximum design pressure is 175 psi (12 bar) at
250°F** (121°C).

■ Good manufacturing practice industrial design.

■ Threaded vent and drain connections.

■ Carbon steel with zinc plated support basket
    or 304SS with 316SS support basket.

Process Filtration Division

Bag Filter Vessel Series

Fulflo® CB Filter Vessels
■  Carbon Steel
■  304 Stainless Steel

Applications

■ Potable Water
■ Process Water
■ Edible Oils
■ Coatings

■ Adjustable leg height.

■ Side inlet allows cover to open without disconnecting
piping.

■ Integral basket support design provides a smooth
interior for easy wash-out and cleaning.

■ Pivot pin cover allows cover to remain attached when
opened.

■ Positive seal of "C" style flex band bags prior to closing
the vessel cover.

■ Optional hold-down assembly for conversion to solid ring
and plastic ring style bags.

■ Zinc plated closure bolts and legs for corrosion
    resistance.

The CB bag filter vessel series is an economical
design that features the integrity of a bolted closure.
The CB series is available in either carbon steel or
304 stainless steel. Both models have zinc plated
closure bolts and zinc plated legs for corrosion
resistance.  The integral basket support provides a
smooth interior for easy cleaning and bag installation.
The CB is for use with either single or double length
bags with flex type bag bands and can also be used
with solid ring and plastic ring bags by using the
optional bag sealing insert and adding an o-ring
under the basket rim.  The adjustable legs offer
installation flexibility by allowing various inlet
elevations and nozzle orientations.

■ Lubricants
■ Coolants
■ Cutting Oils
■ Solvents
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Dimensions (in)
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Ordering Information

Process Filtration Division
* A trademark of E. I. du Pont de Nemours & Co.
** Operating temperature limited to 250°F (121°C) by standard Buna-N O-ring and

exterior paint on carbon steel models. Optional O-ring materials are available.

+ Actual flow rate is dependent on fluid viscosity, micron rating, contaminant and media type.
Consult flow charts for each application.

4

Material
No Symbol = Carbon Steel
4 = 304 Stainless Steel

CB

Model

11

Media Requirement
11 = One Single Bag
12 = One Double Bag

2

Inlet/Outlet Size
2" NPT

■ Design Specifications

Parker Hannifin Corporation
Process Filtration Division
6640 Intech Boulevard
Indianapolis, Indiana 46278
Toll Free 1-888-C-FULFLO (238-5356)
Telephone  (317) 275-8300
Fax  (317) 275-8410
http://www.parker.com

CB11-2                Single                 80            40.50          33.25                   65                             4.3
CB12-2                Double               160            55.50          48.25                   90                             7.2

Model Bag Style
Typical Aqueous
Flow+ (gpm) A B

Shipping
Weight  (lbs)

Volume
(gallons)

Bag Filter Vessel Series
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VFV SERIES STANDARD SPECIFICATIONS 

VFV SERIES FILTERS 

VFV series filters are designed to treat vapor streams in a wide 
variety of adsorption applications.  The modular design enables 
the units to easily fit into a wide variety of installations.  Stand-
ard features include steel construction with epoxy internal coat-
ing, efficient internal distributor array, forklift skid and lifting 
eyes.   
 

Model Number VFV-250 VFV-500 VFV-1000 VFV-2000 VFV-3000 VFV-5000 VFV-10000 

Overall Height 3’11” 5’3” 6’5” 7’7” 7’10” 9’0” 9’4” 

Diameter 24” 30” 36” 48” 60” 72” 96” 

Process Connection 2” FNPT 2” FNPT 3” FNPT 4” FNPT 4” FNPT 6” FNPT 6” FNPT 

Typical GAC Fill (28#/
FT³) 

250 Lbs 500 Lbs 1,000 Lbs 2,000 Lbs 3,000 Lbs 5,000 Lbs 10,000 Lbs 

Shipping Weight 
(empty) 

165 Lbs 375 Lbs 500 Lbs 925 Lbs 1,375 Lbs 2,300 Lbs 3,150 Lbs 

Operational Weight 500 Lbs 1,050 Lbs 1,800 Lbs 3,500 Lbs 5,250 Lbs 8,750 Lbs 15,800 Lbs 

Air flows for standard 
conditions 

30 to 180 
CFM 

50 to 300 
CFM 

70 to 420 
CFM 

125 to 750 
CFM 

200 to 1200 
CFM 

280 to 1680 
CFM 

500 to 3000 
CFM 

Available Bed Volume 9 FT3  19.5 FT3  35 FT3  75 FT3  117 FT3  196 FT3  400 FT3  

Maximum Pressure 10 PSIG 10 PSIG 10 PSIG 10 PSIG 10 PSIG 10 PSIG 10 PSIG 

Maximum Vacuum 28” Hg 28” Hg 28” Hg 28” Hg 28” Hg 28” Hg 28” Hg 

PR
O

D
U

CT
 D

AT
A 

Standard Model Shown - Detailed Submittal Drawings Available 

A - Process Inlet 
B - Process Outlet 
C - Drain 
Manway standard size 18” Round 

8" flange

15"

5

with MK Modifications



Vent-Scrub® Vapor Phase Adsorbers

Water Technologies

Applications
The Vent-Scrub® adsorbers have been proven to be
the simplest and most cost effective way to treat
malodorous and VOC emission problems. Sturdy steel
construction and specially formulated corrosion
resistant internal coating ensures long service life and
low maintenance. Applications for Vent-Scrub®
adsorbers include:

� API separator vents
� VOC control from soil vapor extraction (SVE)

systems and airstrippers
� Wastewater and product storage tank vents
� Process vents
� Refinery and chemical plant wastewater sewer

vents
� Laboratory hood exhausts

Installation, Startup and Operation
Siemens can provide a total service package that
includes utilizing OSHA trained personnel providing
on-site carbon changeouts, packaging and
transportation of spent carbon for recycling at our
reactivation facilities, where the contaminants are
thermally destroyed.

We provide instructions on sampling the spent carbon
and completion of our spent carbon profile form.
Spent carbon acceptance testing can be performed at
our certified laboratory.

When requested, a certificate of reactivation will be
issued.

Benefits and Design Features
� Durable, carbon steel construction.
� Abrasion and corrosion resistant baked epoxy

lining; urethane exterior finish (Vent-Scrub®
1000, 2000, 3000, 8000 adsorbers).

� Ready-to-use systems: simple installation and
operation.

� Applications to 3750 SCFM.
� The Vent-Scrub® 1000, 2000, 3000 and

8000 adsorbers have forklift channels for
easy handling.

� The Vent-Scrub® 200, 400, 1000 and 2000
adsorbers are UN/DOT approved
transportation containers for RCRA hazardous
spent carbon.

� Hose kit and pipe manifold options are
available to simplify installation and
operation.

Piping Manifold (Optional)
� 2”/3” sch 80 PVC piping and valves (optional

carbon steel and stainless steel piping).
� Series or parallel operation.
� Sampling ports and pressure gauges.
� Flexible hoses with Kamlock fittings allow

easy installation and removal during service
exchange operations (Vent-Scrub® 200, 400,
1000 and 2000 adsorbers).



Vent-Scrub is a trademark of Siemens,its subsidiaries or affiliates

The information provided in this literature contains merely general

descriptions or characteristics of performance which in actual case

of use do not always apply as described or which may change as a

result of further development of the products. An obligation to

provide the respective characteristics shall only exist if expressly

agreed in the terms of the contract.

www.siemens.com/es

Siemens
Water Technologies
866.613.5620 phone

© 2010 Siemens Water Technologies Corp.

WS-VSCdr-DS-0910

Subject to change without prior notice.

Specification
Vent-Scrub® Adsorber Model No. 200 400 1000/2000 3000 8000

Dimensions, diameter x overall height 22” x 34” 32” x 43” 48” x 59”/48” x 95” 60” x 112” 96” x 131”

Inlet Connection 2” FNPT 4” FNPT 4” FNPT 10” Flange 16” Flange

Outlet Connection 2” MPT 4” FNPT 4” FNPT 10” Flange 16” Flange

Manway Top Top 18” Top 16” Top 20” Top/Side

Internal Distribution1 PVC PVC PVC FRP/PPL FRP/PPL

Interior Coating Epoxy Epoxy Epoxy Epoxy Epoxy

Exterior Coating Enamel Enamel Epoxy/Urethane Epoxy/Urethane Epoxy/Urethane

Carbon Fill Volume (Cu.ft.) 6.8 14 34/68 107 273

Cross Sectional Area (sq.ft.) 2.8 4.9 12.3 19.6 50.2

Approx. Carbon Weight (lbs) 200 400 1000/2000 3000 8000

Empty Vessel Weight (lbs) 50 80 890/1190 2500 5500

Flow, CFM (max.) 100 300 500 1500 3750

Pressure, psig (max.) 3 3 14.9 5 5

Temperature, deg. F (max)4 140 140 140 140 140

Vacuum, in. Hg (max.) N/A N/A 12/122 63 123

1Carbon steel and stainless steel internals are also available.
2For vacuum greater than 12 in. Hg on Vent-Scrub® 2000 Adsorber, contact your Siemens representative.
3For vacuum service on Vent-Scrub® 3000 and 8000 Adsorber, contact your Siemens representative.
4For higher temperatures, stainless and carbon steel internals are available.
For detailed dimensional information or drawings, contact your local Siemens sales representative.

Vent-Scrub® Series Adsorber Pressure Drop (4 x 8 GAC)

Vent-Scrub® Series Adsorber Pressure Drop (4mm Pellet)

Vent-Scrub® Series Adsorber Pressure Drop (4 x 8 GAC)Vent-Scrub® Series Adsorber Pressure Drop (4mm Pellet)
Warning
The adsorption of organic compounds onto activated
carbon generates heat. In rare instances, adsorbed
compounds may also react on the carbon surface to
generate additional heat. If these heat sources are not
properly dissipated, the carbon bed temperature may rise
to the point where the carbon can ignite, leading to a fire
or other hazardous condition. A description of industry-
accepted engineering practices to assure the dissipation
of heat and safe operation of the carbon bed can be
provided upon request. In certain applications where the
risk of ignition is significant, activated carbon may not be
a recommended treatment technology. Please contact
your Technical Sales Representative for more details.

Wet activated carbon readily adsorbs atmospheric
oxygen. Dangerously low oxygen levels may exist in
closed vessels or poorly ventilated storage areas.
Workers should follow all applicable state and federal
safety guidelines for entering oxygen depleted areas.

All information presented herein is believed reliable and
in accordance with accepted engineering practices.
Siemens makes no warranties as to the completeness of
this information. Users are responsible for evaluating
individual product suitability for specific applications.
Siemens assumes no liability whatsoever for any special,
indirect or consequential damages arising from the sale,
resale or misuse of its products.



JUN 2013 No.  2280

NORIT® VAPURE™ REACT   GRANULAR ACTIVATED CARBON

NORIT VAPURE REACT is a granular reactivated carbon produced under closely 
controlled operating conditions in our state-of-the-art facility.  Quality and screen size 
are designed to provide high performance levels in the removal of odors, toxic vapors, 
and irritants from various gas streams.  This product is a recycled activated carbon and 
not for food grade or potable water applications.

WHY CABOT

Cabot Norit Activated Carbon is a 

premier activated carbon manufacturer 

respected for experienced people, 

diverse products and strong customer 

relationships. Cabot’s history of 

innovation, product performance, 

technical expertise and customer 

focus ensure that you receive the right 

products and solutions for your specific 

purification needs. 

PRODUCT SPECIFICATIONS
Iodine number 850 min. mg/g
Hardness number (ASTM) 95 min.
Moisture  3 max. % as packed
Mesh size (U.S. Sieve Series)
 Greater than 4 mesh (4.75 mm) 5 max. %
 Less than 10 mesh (2.00 mm) 5 max. %

TYPICAL PROPERTIES*
Butane activity, (ASTM) 23** % 
Apparent density, vibrating feed 0.50 g/mL
   31 lb/ft3

*For general information only, not to be used as purchase specifications.
**This butane activity value is equivalent to a carbon tetrachloride adsorption 
value of 62%.

PACKAGING/TRANSPORTATION
Standard package is woven polypropylene bulk bags, 800 lb net.
Activated carbon (NOT REGULATED)
 Exempt from DOT, IATA, and IMDG regulations
Import/Export classification: 3802.10.0000 (HS Tariff Classification)
Domestic Freight Classification:  NMFC 040560
CAS # 7440-44-0 



NORTH AMERICA
Cabot Corporation Business 
and TechnIcal Center
157 Concord Road
Billerica, MA 01821-7001 USA
TEL 800 462 2313
FAX +1 978 670 7035

SOUTH AMERICA
Cabot Latin American Division
Rue do Paraiso, 148 - 5° ander
04103-000, Sao Paolo, SP 
BRAZIL
TEL +55 11 2144 6400
FAX +55 11 3253 0051

EUROPE
Cabot Norit Nederland B.V.
P.O. Box 105
3800 AC Amersfoort
The Netherlands
TEL +31 33 46 48 911
FAX +31 33 46 17 429

ASIA PACIFIC
Cabot China Ltd.
558 Shuangbai Road
Shanghai 201108, CHINA
TEL +86 21 5175 8800
FAX +86 21 6434 5532

JAPAN
Cabot Specialty Chemicals, Inc.
Sumitomo Chiba-Daimon Idg. 3 F
2-5-5 Shiba Daimon, Minato-ku,
Tokyo 105-0012, JAPAN
TEL +81 3 6820 0255
FAX +81 3 5425 4500

cabotcorp.com

©2013 Cabot Corporation. All rights reserved worldwide.

This information is provided as a convenience and for informational purposes only. No guarantee or warranty as to this information, or any product to which it relates, is given or implied. 
Cabot disclaims all warranties express or implied, including merchantability or fitness for a particular purpose as to (i) such information, (ii) any product or (iii) intellectual property 
infringement. In no event is Cabot responsible for, and Cabot does not accept and hereby disclaims liability for, any damages whatsoever in connection with the use of or reliance on 
this information or any product to which it relates.

NORIT® is a registered trademark of Cabot Corporation.

NORIT® VAPURE™ REACT

MATERIAL HANDLING
Wet activated carbon depletes oxygen from air and, therefore, dangerously 
low levels of oxygen may be encountered.  Whenever workers enter a vessel 
containing activated carbon, the vessel’s oxygen content should be determined 
and work procedures for potentially low oxygen areas should be followed.  
Appropriate protective equipment should be worn.  Avoid inhalation of excessive 
carbon dust.  No problems are known to be associated in handling this material.  
Please see the product Material Safety Data Sheet for details.  Long-term 
inhalation of high dust concentrations can lead to respiratory impairment.  
Use forced ventilation or a dust mask when necessary for protection against 
airborne dust exposure (see Code of Federal Regulations - Title 29, Subpart Z, 
par. 1910.1000, Table Z-3).



REACTION FOR THE REMOVAL OF VINYL CHLORIDE USING 
POTASSIUM PERMANGANATE

The reaction of permanganate ion with vinyl chloride monomer is outlined in Figure 1.  The 
reaction produces 1,2 dihydroxy, chloroethane, an addition product, and a precipitate of 
manganese dioxide.  A short description of the reaction is also included below.  The typical 
oxidation reaction for an alkene by permanganate ion may be found in any general organic 
chemistry text.

The oxidation of an alkene leads to the formation of a compound with hydroxyl groups on the 
carbon atoms that were involved in the double bond, a 1,2 diol.   Manganese (VII) in 
permanganate ion is ultimately reduced to manganese (IV) in manganaese dioxide.  The carbon 
atoms of the double bond are oxidized.  Even if no base is added at first, the solution becomes 
progressively more basic as the reaction proceeds.

In this oxidation reaction, the two hydroxyl groups become attached to the same face of the 
double bonds.  The permanganate ion is believed to add to the double bond to give a cyclic 
intermediate, a manganate ester.  The first step of this reaction is the syn (same side) addition of 
permanganate ion to the double bond.  This intermediate breaks down in the presence of water 
to give the cis-1,2 diol.  Thus, there are no appreciable quantities of chlorine gas or 
formaldehyde formed in the reaction.

HYDROSIL
INTERNATIONAL LTD.

1180 St. Charles Street
Elgin, IL 60120
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Reaction Mechanism of Permanganate Ion with 
VCM (Vinyl Chloride Monomer)
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Intermediate cyclic ester

Precipitate of Manganese Dioxide
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HYDROSIL
INTERNATIONAL LTD.

1180 St. Charles Street
Elgin, IL 60120











MSDS Number*

Identity (Trade Name As Used On Label)

CAS  Number*

Prepared  By*

Date  Prepared

Note: Blank spaces are not permitted. If any item is not applicable, or no 
 information is available, the space must be marked to indicate that.

SECTION 1 - MATERIAL IDENTIFICATION AND INFORMATION

TOTAL

Non-Hazardous Ingredients

COMPONENTS - Chemical Name & Common Names
(Hazardous Components 1% or greater; Carcinogens 0.1% or greater) 

100

OSHA
PEL%* ACGIH

TLV
OTHER LIMITS

RECOMMENDED

HYDROSIL
INTERNATIONAL LTD.

1180 St. Charles Street
Elgin, IL 60120

Phone:           1-800-787-7531
Emergency Phone:      1-847-741-1600
Telex*:           1-847-741-1616

SECTION 2 - PHYSICAL / CHEMICAL CHARACTERISTICS
Boiling
Point
Vapor Pressure
(mm Hg and Temperature)
Vapor Density
(Air = 1)
Solubility
in Water

Appearance
and Odor

Specfic Gravity
(H2O = 1)
Melting
Point
Evaporation Rate
(_________________ = 1)
Water
Reactive

SECTION 3 - FIRE AND EXPLOSION HAZARD DATA
Flash Point and 
Method Used

Auto-Ignition
Temperature

Flammability Limits in
Air % by Volume

LEL UEL

Extinguisher
Media
Special Fire
Fighting Procedures

Unusual Fire and
Explosion Hazards

Hydrosil, Inc

Hydrosil HS-600

William J. Waldschmidt

January 1, 2011 to December 31, 2011

5 mg/m3 5 mg/m36-8%

N/A
N/A

N/A
KMn04 - yes, molecular sieve - no

None
None

None

purple granules, odorless

Density 59-61 #/ft3
N/A

N/A
N/A

Nonehydrated potassium permanganate forming ionic
potassium hydroxide (CAS # 1310-58-3) and 
ionic manganese tetraoxide (CAS # 1317-35-7)

92-94%molecular sieve/moisture

N/A N/A N/A N/A N/A



SECTION 4 - REACTIVITY HAZARD DATA
STABILITY

Incompatability
(Materials to Avoid)

Conditions
To Avoid

Conditions
To Avoid

Hazardous
Decomposition Products

HAZARDOUS POLYMERIZATION

Stable
Unstable

May Occur
Will Not Occur

SECTION 5 - HEALTH HAZARD DATA
Inhalation
Skin Absorption

Ingestion
Not Hazardous

NTP
IARC Monograph

OSHA
Not Listed

PRIMARY ROUTES
OF ENTRY

HEALTH HAZARDS

Signs and Symptoms
of Exposure

CARCINOGEN
LISTED IN

Acute

Chronic

Medical Conditions
Generally Aggravated by Exposure

Eye Contact

Skin Contact

Inhalation

Ingestion

EMERGENCY FIRST AID PROCEDURES - Seek medical assistance for further treatment, observation and support if necessary

SECTION 6 - CONTROL AND PROTECTIVE MEASURES

Local Exhaust Mechanical (general)

Other (specify)

Special

Respiratory Protection
(Specify Type)
Protective Gloves Eye Protection

Other Protective
Clothing and Equipment
Hygienic Work
Practices

VENTILATION
TO BE USED

SECTION 7 - PRECAUTIONS FOR SAFE HANDLING AND USE/ LEAK PROCEDURES
Steps to be Taken If Material
is Spilled Or Released

Waste Disposal
Methods

Precautions to be Taken
in Handling and Storage

Other Precautions 
and/or Special Hazards

NFPA
Rating*     Health _______ Flammability _______ Reactivity _______ Special _______  

HMIS
Rating*     Health _______ Flammability _______ Reactivity _______ Special _______  

* Optional

Protect in containers against puncture and physical damage, keep in a 
dry area, avoid exposure to water

None

None

None

May be irritating to body tissue upon contact

None

Open wounds, burns, and mucous membranes

May stain body tissue

Treat as low level nuisance dust, Use NIOSH/MSA #TC-21C-132

Rubber or plastic gloves

Regular work clothing

Wash your hands before eating. Wash contaminated clothing.

Protect containers against physical damage. Store in a cool dry area in 

Safety glasses

closed containers.

Reduce potassium permanganate with hypo (10% sodium thiosulfate) solution 

and deposit in permitted landfill.

Avoid exposure to water and contaminated air, otherwise the media is 

rendered useless

Sweep up granules and dispose of in accordance with local, state, and 

federal regulations.

Immediately flush with large amounts of water for 15 minutes

Immediately flush with soap and water

Leave contaminated area

Drink several glasses of water or milk. Seek medical attention.



                                System Conditions Rev  13

System Temperature (oF) 90.000 45036.447

Flow Rate (acfm) 600.000

System Pressure (mmHg) 760.000 Project

System Operation (hrs/day) 24.000

Component Inlet Inlet Activated carbon  55 CTC 

Concentration Concentration Capacity Usage

ppm lb/day % (w/w) lb/day

ACETALDEHYDE 0.000 0.000 0.000 0.000

ACETONE 0.230 0.029 0.464 6.196

ACETIC ACID 0.000 0.000 0.000 0.000

ACRYLONITRILE 0.000 0.000 0.000 0.000

ALLYLCHLORIDE 0.000 0.000 0.000 0.000

ANILINE 0.000 0.000 0.000 0.000

BENZENE 0.015 0.003 2.900 0.087

BUTANE-n 0.000 0.000 0.000 0.000

BUTANOL-n 0.000 0.000 0.000 0.000

BUTOXY ETHANOL-2 0.000 0.000 0.000 0.000

BUTYL ACETATE-n 0.000 0.000 0.000 0.000

BTEX 15.680 5.592 53.444 10.463 *

CARBON TETRACHLORIDE 0.000 0.000 0.000 0.000

CHLOROBENZENE 0.000 0.000 0.000 0.000

CHLOROFORM 0.000 0.000 0.000 0.000

CUMENE 0.009 0.002 16.244 0.014

CYCLOHEXANE 0.050 0.009 4.621 0.196 *

DICHLOROBENZENE 0.000 0.000 0.000 0.000

DICHLOROETHANE-1,2 0.000 0.000 0.000 0.000

DICHLOROETHYLENE-1,1 0.000 0.000 0.000 0.000

DICHLOROMETHANE 0.000 0.000 0.000 0.000

DIETHYLENE GLYCOL MONOBUTYL ETHER 0.000 0.000 0.000 0.000

DIETHYL ANILINE 0.000 0.000 0.000 0.000

DIMETHYLPENTANE-2,2 0.000 0.000 0.000 0.000

ETHANOL 57.890 5.735 7.208 79.572

ETHYL ACETATE 0.000 0.000 0.000 0.000

ETHYLBENZENE 0.014 0.003 12.491 0.026

ETHYL CHLORIDE 0.000 0.000 0.000 0.000

ETHYLENE GLYCOL MONOPROPYL ETHER 0.000 0.000 0.000 0.000

HEPTANE-n 0.000 0.000 0.000 0.000

HEXANE-n 0.000 0.000 0.000 0.000

ISOPRENE 0.000 0.000 0.000 0.000

Tetrasolv Filtration Inc

Vapor Phase Adsorption Model

4/20/2023 Carbon vapor calc Arcadis EP



ISOPROPANOL 0.000 0.000 0.000 0.000

ISOPROPYL ACETATE 0.000 0.000 0.000 0.000

ISOPENTYL ACETATE 7.080 1.982 34.954 5.671 *

METHANOL 0.000 0.000 0.000 0.000

METHYL-2-PYROLIDONE 0.000 0.000 0.000 0.000

METHYL ACRYLATE 0.000 0.000 0.000 0.000

METHYL CHLORIDE 0.000 0.000 0.000 0.000

METHYL ETHYL KETONE 0.018 0.003 0.883 0.316

METHYL ISOBUTYL KETONE 0.000 0.000 0.000 0.000

METHYL METHACRYLATE 0.000 0.000 0.000 0.000

METHYL TERT BUTYL ETHER 0.000 0.000 0.000 0.000

METHYLENE CHLORIDE 0.000 0.000 0.000 0.000

NAPTHALENE 0.000 0.000 0.000 0.000

PENTANE-n 0.000 0.000 0.000 0.000

PHENOL 0.000 0.000 0.000 0.000

PROPANE 0.000 0.000 0.000 0.000

PROPANOL 0.000 0.000 0.000 0.000

PROPYLENE GLYCOL-1,2 0.780 0.128 30.427 0.420 *

STYRENE 0.064 0.014 19.034 0.075

TPH-GRP 0.000 0.000 0.000 0.000

TETRACHLOROETHYLENE 0.010 0.004 12.778 0.028

TETRACHLOROETHANE 0.000 0.000 0.000 0.000

TETRAHYDROFURAN 0.000 0.000 0.000 0.000

TOLUENE 0.015 0.003 7.222 0.041

TRI-O-CRESYL PHOSPHATE 0.000 0.000 0.000 0.000

TRICHLOROETHANE-1,1,1 0.000 0.000 0.000 0.000

TRICHLOROETHYLENE (TCE) 0.000 0.000 0.000 0.000

TRICHLOROTRIFLUOROETHANE-1,1,2 0.000 0.000 0.000 0.000

TRIMETHYLAMINE 0.000 0.000 0.000 0.000

VINYLCHLORIDE 0.124 0.017 0.042 39.800

XYLENE 0.043 0.010 16.166 0.061 *

Total Usage 82.022 13.533 142.966

Average Adsorption Capacity (% w/w) 0.095
The Adsorption Capacity Is Estimated Using The Polanyi Adsorption Theory And Toluene 

Note: estimated based on models, results not guaranteed.

* Compound Surrogate used

2-Ethylhexyl acrylate PROPYLENE GLYCOL-1,2

n-Butyl acrylate ISOPENTYL ACETATE

Methylcyclohexane CYCLOHEXANE. Added to cyclohexane

Diesel Range Organics (C10)-(C28) BTEX

o-xylene included in total xylenes

4/20/2023 Carbon vapor calc Arcadis EP

Note: Surrogate are used for compounds where isotherms were not
available for carbon modeling. Surrogates were chosen based on
similar chemical characteristics (i.e. chemical structure, MW, etc.).



Contaminant CAS HAP
Concentration

(ug/L)

Input Concentration HS-600 Usage

lb/day lb/day

2-Ethylhexyl acrylate 103-11-7 92.8 0.01 0

Acetone 67-64-1 21.1 0.001 0

Ethanol 64-17-5 4150.0 0.29 0

n-Butyl acrylate 141-32-2 1434.0 0.10 0

Vinyl chloride 75-01-4 HAP 12.0 0.02 1.2

Styrene 100-42-5 HAP 10.0 0.001 0

Toluene 108-88-3 HAP 2.2 0.0001 0

Benzene 71-43-2 HAP 1.9 0.0001 0

o-xylene 95-47-6 HAP 2.2 0.0002 0

xylenes, total 1330-20-7 HAP 6.9 0.0005 0

2-Butanone (MEK) 78-93-3 2.5 0.0002 0.009

Tetrachloroethene 127-18-4 HAP 2.9 0.0002 0.008

Ethylbenzene 100-41-4 HAP 2.4 0.0002 0

Cyclohexane 110-82-7 0.8 0.0001 0

Isopropylbenzene (cumene) 98-82-8 HAP 1.4 0.0001 0

Methylcyclohexane 108-87-2 6.1 0.0004 0

Diesel Range Organics (C10)-(C28) n/a 4200.0 0.29 0

Note: Influent vapor concentrations assume 0% of
Vinyl Chloride mass in air stripper effluent is removed
by carbon and 95% of remaining VOC mass is
removed by carbon.

Total 1.2



 Modular Tank Summary Sheet Version 2.0 

1. Incident Name:  

East Palestine, Ohio Derailment 

2. Date:  

04/14/2023  
Modular Tank Summary Sheet 

Modular Tank Summary Sheet 
 
Harpoon Tanks 

 Two (2) tanks will be used to store water collected across the Site during response activities.  
 Both tanks are 70-foot diameter by 36-foot tall with an individual maximum capacity of 24,675 

barrels (bbls; 1,036,350 gallons) when completely full (i.e., at zero freeboard). 
 The tanks are expected to be filled to a maximum usable capacity of 22,619 bbls (950,000 gallons) 

reserving approximately 3 feet of freeboard. 
 Both tanks have been plumbed such that the volume of stored water will equalize between the 

tanks. At each tank, a valve was installed on the connecting 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 will be conducted periodically by a valve operator manually opening the valves on 
each tank. The tanks will be monitored throughout the equalization process by the valve operator 
and other on-site personnel, staffed 24/7. The valves are shut and locked/tagged-out as soon as 
equalization is complete. 

 Tank levels will be monitored by transducers. A display is mounted on the exterior of each tank. 
 
Secondary Containment 

 Both tanks were installed within a single secondary containment consisting of an impermeable 
liner, steel sheet piles, and earthen berms. 

 The impermeable liner consists of a 120 mil Linear Low-Density Polyethylene (LLDPE) liner 
manufactured by ATARFIL. 

 The total volume of available secondary containment is: 27,870 bbls (1,170,500 gallons), which 
provides for approximately 8 inches of freeboard when containing 113% of the volume of the 
largest tank 24,675 bbls (1,036,350 gallons).  

o The containment was designed to meet the requirements of 40 CFR Subpart J 
265.193(e)(1) whereby the capacity is sufficient to contain precipitation from a 25-year, 24-
hour rainfall event, which is 3.96 inches (reference: NOAA Atlas 14, Volume 2, Version 3, 
East Palestine, Ohio)

o The containment calculation also accounts for the following: 
 Displacement of one tank 
 Displacement of the pumping equipment 

 Stormwater that accumulates within the secondary containment area is collected by two sumps 
and will be pumped into the tanks.  

 The tanks will be visually inspected daily by on-site personnel, staffed 24/7 to monitor for leaks into 
the secondary containment.  

 The truck unloading/loading area will be paved with a 9-inch-thick asphalt pavement section and a 
12-inch-tall asphalt curb to provide secondary containment. This area will also be sloped to a catch 
basin inlet that will be piped to the collection sumps located within the tank secondary containment 
area. From this point any water will be pumped back into the tanks. 

 



 Modular Tank Summary Sheet Version 2.0 

Tank Loading Operations 
 Industrial vacuum trucks will offload into the tanks using a manifold system that gravity feeds to a 

pump within the containment area. The pump will convey water up into the tanks. There will be 
one manifold installed with the ability to scale-up the system to accommodate more loading points 
if needed.  

 Air monitoring will occur during loading operations at all connections in accordance with the 
procedures and action levels in the HASP by trained CTEH personnel  

 Water from the North Ditch will be pumped directly into the tanks. 
 Flow meters will be installed on the manifold to monitor input into the tanks. Flow meters will also 

be installed on the piping from North Ditch pump. 
 
Tank Offloading Operations 

 An offload pumping system will be installed to the north of the tanks with the ability to 
simultaneously load two tanker trucks directly from the tanks. 

 Plumbing will be installed to connect a third loading platform for use as a backup offloading area, if 
needed. 

 Flow meters will be installed on the load-out pipes to meter truck filling. 
 Air monitoring will occur during offloading operations using the same procedures as loading 

operations.  
 

Emergency Procedures 
 Visual and audible high-level alarms will be installed on each tank. The first level alarm will be set 

at 3 feet of freeboard in the tank (i.e., maximum usable capacity). The second alarm level will be 
set to the manufacturer’s recommended minimum freeboard of 1.5 feet. 

 All tank inflow pumps will be programmed to automatically shut down when the tank level reaches 
the maximum usable capacity as indicated by the first level alarm. 

 In the event of a first alarm or direct spill, the Operations Section Chief, Deputy Operations Section 
Chiefs, and Wastewater Transfer Group Supervisor will be notified immediately of discovery by on-
site personnel. by on-site personnel. 

 The Operations Section Chief will notify Unified Command within 30 minutes of notification.  
 Refer to Incident Action Plan ICS 204 Wastewater Transfer Group and ICS 205a Communication 

List for contact information. 
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FIELD COMPACTION TEST DATA
R. D. ZANDE ASSOCIATES, INC.

Project: NS East Palestine Derailment Density/Moisture Gauge Information Sheet  1 of 1
Project Number: 172607922

Tested By: Matthew Macielewicz Date: 03/16/2023 Standard Density Count:  1716 % Change: 0
Checked By:______________________Date:____________ Standard Moisture Count: 635 % Change: 0
Material Tested 1: ODOT #304 Limestone

TEST NUMBER 1 2 3 4

LOCATION

Eastern tank pad, 
Northern half

Eastern tank pad, 
Southern half

Western tank pad, 
Northern half

Western tank pad, 
Southern half

LIFT NUMBER 1 1 1 1
NUMBER OF PASSES 5 5 5 5

LIFT THICKNESS (INCHES) 12 12 12 12
GAUGE READINGS

PROBE DEPTH 2 (IN) 6 6 6 6
WET DENSITY (PCF) 140.6 136.4 143.3 141.2
DRY DENSITY (PCF) 136.4 132.4 139.3 136.7

MOISTURE (PCF) 4.2 4 4 4.6
MOISTURE (%) 3.1 3 2.9 3.3

LABORATORY DATA
PROCTOR CURVE NUMBER
MAX. DRY DENSITY (PCF) 138.6 138.6 138.6 138.6
OPTIMUM MOISTURE (%) 8 8 8 8
RESULTS
% COMPACTION 98.41 95.53 100.51 98.63
PASS/NONCOMPLIANCE 3 PASS PASS PASS PASS
RETESTED NUMBER/DATE

Remarks: ODOT #304 Limestone was compacted with a vibratory smooth drum roller
              ___________________________________________________________________________________________________________________

1 Material Types 2 Probe Depth 3 Pass/Noncompliance Key

Structural Fill Depths choices are in two inch increments P: Passed - test results comply with specs
Subbase (2 through 12) and backscatter (BS) NC1: Noncompliance - Low Density
Recompacted Soil Liner/Barrier NC2: Noncompliance - Low Moisture
Drainage Layer NC3: Noncompliance - High Moisture
Test Pad (Recompacted Soil)

T:Environmental/Nuke Gauge/CompTest Form



Project: NS East Palestine Derailment Density/Moisture Gauge Information Sheet  1 of 1
Project Number: 172607922 Model No.:_______________________

Serial No.:_______________________
Tested By: Matthew Macielewicz Date: 03/16/2023 Standard Density Count: 1716 % Change: 0
Checked By:______________________Date:____________ Standard Moisture Count: 635 % Change: 0
Material Tested 1: ODOT #304 Limestone

TEST NUMBER 5 6 7 8

LOCATION

Eastern tank pad, 
Southern half

Eastern tank pad, 
Northern half

Western tank pad, 
Northern half

Western tank pad, 
Southern half

LIFT NUMBER 2 2 2 2
NUMBER OF PASSES 4 4 4 4

LIFT THICKNESS (INCHES) 12 12 12 12
GAUGE READINGS
PROBE DEPTH 2 (IN) 6 6 6 6
WET DENSITY (PCF) 137 139.5 140.6 140.8
DRY DENSITY (PCF) 133.7 135.3 136 135.4

MOISTURE (PCF) 3.3 4.2 4.6 5.4
MOISTURE (%) 2.4 3.1 3.3 4

LABORATORY DATA
PROCTOR CURVE NUMBER
MAX. DRY DENSITY (PCF) 138.6 138.6 138.6 138.6
OPTIMUM MOISTURE (%) 8 8 8 8
RESULTS
% COMPACTION 96.46 97.62 98.12 97.69
PASS/NONCOMPLIANCE 3 PASS PASS PASS PASS
RETESTED NUMBER/DATE

Remarks: ODOT #304 Limestone was compacted with a vibratory smooth drum roller
              ___________________________________________________________________________________________________________________

1 Material Types 2 Probe Depth 3 Pass/Noncompliance Key

Structural Fill Depths choices are in two inch increments P: Passed - test results comply with specs
Subbase (2 through 12) and backscatter (BS) NC1: Noncompliance - Low Density
Recompacted Soil Liner/Barrier NC2: Noncompliance - Low Moisture
Drainage Layer NC3: Noncompliance - High Moisture
Test Pad (Recompacted Soil)















X

Cody Phillips 005 

(cody@hydrera.com)

Signed

From IP

11:11:46 PM Sun Mar 26 2023

76.76.73.224, 172.31.1.95
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Appendix C.1 
Wastewater Treatment System Alarm Schedule

Equipment Alarm Device Probable Cause
Storage Tank Level Switch High High 

(LSHH-100) 
VFD/level transducer malfunction
Backpressure on Pump P-100 or pump fault
Inline static mixer fouling
Switch fault
Wiring issue

Flocculation Tank Level Switch High High 
(LSHH-100) 

VFD/level transducer malfunction
Backpressure on Pump P-100 or pump fault
Inline static mixer fouling
Switch fault
Wiring issue

Clarifier Level Switch High High 
(LSHH-200) 

Backpressure on transfer pump
Pump fault (P-800)
Sand filter fouling
Switch fault
Wiring issue

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

VFD/level transducer malfunction
Backpressure on Pump P-200 or pump fault
Bag filter fouling
Organo clay fouling
Switch fault
Wiring issue

Air Stripper Sump Level Switch High High 
(LSHH-300) 
OR
Level Switch Low
(LSL-300)

VFD/level transducer malfunction
Pump P-300 loss of prime or fault
Bag filter fouling
Switch fault
Wiring issue

Knockout Tank Level Switch High High 
(LSHH-400) 

Backpressure on transfer pump
Pump fault (P-400)
Switch fault
Wiring issue

Air Stripper Blower Temperature Switch 
High High (TSHH-403) 

VFD malfunction
Blower fault
Switch fault
Wiring issue

Storage Tank Field Level Switch High High 
(LSHH-306) 

Receiving tank full
VFD/level transducer malfunction
Switch fault
Wiring issue

Building Sump Level Switch High High 
(LSHH-307) 

Water leak from system equipment/piping
Roof leak
Condensation
Switch fault
Wiring issue

LGAC/organo clay vessel 
containment

Level Switch High High 
(LSHH-308) 

Water leak from treatment vessel
Precipitation accumulated in containment
Switch fault
Wiring

E-STOP Manual stop 
Wiring 

Note:
Once reviewed for probable cause, refer to Appendix C.2 for additional troubleshooting

Page 1 of 1



Appendix C.2 
Troubleshooting Chart 
 

Page 1 of 10 
 

Symptom Potential Cause Possible Solution 
Electrical Motor 

Motor will not start and there is 
no noise. 

Motor may not be receiving 
the proper power. 

Check fuses and power 
distribution between power 
lines to motor. 
See Note 1. 

Overload is tripped. Reset Overload. 
See Note 1. 

Main power may be off. Check main power. 
See Note 1. 

Contactor may not be closing 
because motor is in manual 
position. 

Switch motor to back to Auto 
position. 

Contactor may not be closing 
because PLC is not telling 
output to be on. 

Check PLC operating 
sequence to determine if a start 
requirement is not met. 

Motor does not start but 
makes a humming noise. 

One of the phases of power 
is not getting to the motor as a 
result of a blown fuse. 

Change fuse. 

One of the phases of power 
is not getting to the motor as a 
result of a poor wire 
connection. 

Check wiring for a loose wire 
or a poor connection. 

The driven component, i.e., 
pump, will not spin and could 
be seized up. 

Disassemble driven 
component, check clearances 
and clean internal components, 
and replace any damaged 
components. 

Bearing on drive shaft of 
motor or 
driven component may be 
seized up. 

Replace bearings. 

Overloads trip immediately 
after startup. 

Check for short circuit in 
motor windings. 

Re-wind motor. 
See Note 1. 

One of the phases of power 
is not getting to the motor as 
a result of a blown fuse. 

Change fuse. 
See Note 1. 

Motor power wires may be 
shorting out to ground. 

Search for wiring short and 
replace wiring if required. 

Motor may have too much 
load or backpressure as a 
result of operating the driven 
component outside of its 
operating capabilities. 

Check operating capabilities of 
driven component. Ensure 
positive displacement pump is 
not over pressured or that 
centrifugal pump is not operating 
at too high a flow rate. 

Motor amps are above the 
allowable value on the 
nameplate. 

Motor may be designed to 
operate on the upper limit. 

Calculate maximum allowable 
amps. Name plate amps x 
safety factor. 



Appendix C.2 
Troubleshooting Chart 
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Symptom Potential Cause Possible Solution 
Driven component may have 
scale built up inside. 

Clean internal components of 
driven component. 

Driven component may be 
rotating in the wrong 
direction. 

Check direction of rotation and 
switch rotation of motor if it is 
incorrect. 

Check voltage of power. Low 
voltage results in high amps. 

Adjust overloads for higher 
amps if the difference is only 
slight or change power or 
motor. 
See Note 1. 

Centrifugal Pumps 
Pump does not produce 
sufficient pressure/vacuum. 

Pump is not primed. Prime pump. 

Wrong direction of rotation. Check and change rotation if 
required. 

Vacuum or pressure gauge is 
faulty. 

Replace gauge. 

Pump is not operating at 
required RPM. 

Check and replace motor if 
required. 

Pump has wrong sized 
impeller. 

Check impeller and replace if 
required. 

Pump pressure or vacuum is 
lost due to obstruction located 
between pump and gauge. 

Check for flow restrictions and 
clean strainers or piping if 
required. 

Coupling between pump and 
motor is no longer connected, 
preventing the pump from 
rotating with the motor. 

Reconnect and realign motor 
and pump. 

Pump is leaking. Gaskets are worn or faulty. Replace gaskets. 

Mechanical seal has been 
overheated. Often a result of 
operating the pump without any 
water. 

Replace mechanical seal. 

Fittings are leaking on or 
around pump. 

Tighten fittings. 

Water may be coming from 
another location. 

Check for leaks around pump. 

Pumps flow rate is too low. Backpressure is too high for 
pump. 

Reduce backpressure. 

Pump may not be sized 
correctly for process. 

Replace pump. 

Pump impeller is too small. Change pump impeller but 
watch power consumption on 
motor. 

Flow control valve is closed. Open flow control valve. 
May have blocked line or filter. Replace filter and clean line. 
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Troubleshooting Chart 
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Symptom Potential Cause Possible Solution 
Pump is making excessive 
noise during operation. 

Manually rotate pump 
impeller and listen for 
clearance problems. 

Disassemble pump and fix 
clearance problems. 

Alignment of pump may be 
off, causing the flexible 
coupling to degrade. 

Check alignment and reset 
alignment if it is a problem. 
Replace flexible coupling if it is 
degraded. 

Sand Filters 
Backwash frequency 
increases. 

Change in water quality. Discuss with Engineering 
team. 

Increase in flow above design 
parameters. 

Discuss with Engineering 
team. 

Low medial level. Change out media. 
Backwash restrictor valve is 
shut.  

Open valve. 

Change in pressure. Inspect sand filters to 
determine change in pressure.  

Backwash flush duration is 
too short. 

Discuss with Engineering 
team to increase backwash 
flush duration. 

Media is becoming hardened 
or crusted. 

Change out media. 

Inlet pressure is too low. Adjust valving to increase inlet 
pressure. 

High pressure differential. Change in water quality. Discuss with Engineering 
team. 

Low media level. Change out media. 
Backwash restrictor valve is 
shut.  

Open valve. 

Increase in flow. Discuss with Engineering 
team to dial back flow. 

Inlet pressure is too low. Adjust valving to increase inlet 
pressure. 

Insufficient backwash 
frequency and/or duration. 

Discuss with Engineering 
team to adjust backwash 
frequency/duration. 

Wrong media in filter. Change out media. 
Underdrain screens are 
blocked. 

Inspect and if needed clean 
underdrain screens. 

Media not fluidizing during 
backwash or crusted. 

Insufficient backwash 
frequency and/or duration. 

Discuss with Engineering 
team to adjust backwash 
frequency/duration. 

Reduced pressure. Inspect system for potential 
pressure losses. 
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Symptom Potential Cause Possible Solution 
Flocculating or coagulating 
agents preventing thorough 
media cleaning during 
backwash. 

Inspect chemical dosing pump 
and inline static mixers. 
Discuss any changes to 
chemical dosing with 
Engineering team. 

Backwash restrictor valve is 
shut.  

Open valve. 

Leakage out backwash line. Bad valve seat or seal. Inspect valve. Replace or fix 
valve.  

Valve not completely sealed. Completely seal the valve. 
Bent backwash shaft. Replace shaft. 
Loose backwash shaft nut. Tighten nut. 

Leakage out actuator. Ruptured diaphragm. Replace diaphragm. 
Compression plate loose. Tighten or replace 

compression plate. 
Filter not backwashing when 
others are. 

Solenoid valve defective. Replace solenoid valve. 
Hydraulic poly tubing loose or 
disconnected. 

Replace or reconnect poly 
tubing. 

Malfunction of backwash 
valve. 

Disassemble and inspect 
valve.  

Wiring on control panel 
loosened. 

Discuss with Engineering 
team. Get an electrician to 
inspect control panel. 

Defective control panel. Discuss with Engineering 
team. Get an electrician to 
inspect control panel. 

Solenoid valve improperly 
attached. 

Attach solenoid valve properly. 

Lamps not lighting during test 
of auto backwash. 

Wiring in panel is loose or 
disconnected. 

Discuss with Engineering 
team. Get an electrician to 
inspect control panel. Incorrect voltage input.  

Defective control panel – 
replace. 

Filter will not stop 
backwashing. 

Solenoid valve manual 
override button is set on “O” 
instead of “C”. 

Set to “C”. 

Malfunction of backwash 
valve. 

Disassemble and inspect. 

Malfunction of control panel. Discuss with Engineering team. 
Get an electrician to inspect 
control panel. 
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Symptom Potential Cause Possible Solution 
Oil Water Separator 

Water is in the oil outlet. Skimmer opening is below 
the oil/water interface. 

Adjust skimmer alignment to 
allow more oil to collect before 
skimming. 

Oil is making its way to the 
outlet. 

Water flow rate is too high. Reduce flow rate through 
system. 

Filter media is plugged. Replace or clean media. 
Oil discharge is plugged, 
backing up OWS. 

Drain oil manually through 
opening at top of unit.  
See Note 2. 

Vapor Phase Separator 
Water will not pump out of 
phase separator. 

Base of separator may be 
plugged with sand. 

Flush sand and debris out of 
separator. 

Pump is not functioning. See pump troubleshooting 
section. 

Level Switches 
Level switch is staying closed 
when water in tank drops 
below switch. 

Level switch is upside down 
or on its side. 

Check orientation of level 
switch. Level switch may be 
designed as normally closed and 
therefore will be upside down. 

Sight glass is plugged, giving 
a false level in the tank. 

Clean sight glass. 

Level switch has dirt or film 
causing it to stick up. 

Remove level switch, clean 
and test for normal operation 
using a millimeter. 

Level switch may be 
damaged or faulty and failed 
closed regardless of the switch 
position. 

Replace switch. 

Wiring to level switch may be 
shorting out to ground, 
causing the switch to appear 
closed at all times. 

Disconnect switch from system 
wiring and separate system 
wires so they are not in contact 
with each other or any metal. If 
the input is still on, then the 
input wiring is being grounded 
somewhere. Find short and 
replace or fix wiring. 

IS barrier is shorted out 
internally. 

Switch IS barrier with working 
barrier and if problem goes 
away, then the barrier may be 
faulty and should be changed. 

Input wiring is loose in 
terminal strip. 

Tighten terminal strip where 
field wiring is brought into 
panel. 

Level switch is wired 
incorrectly. 

Consult input wiring diagram 
and inspect wiring of level 
switch. Change if required. 
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Symptom Potential Cause Possible Solution 
Level switch stays open when 
water in tank is above the 
switch. 

Level switch is upside down 
or on its side. 

Check orientation of level 
switch. Level switch may be 
designed as normally closed 
and therefore will be upside 
down. 

Sight glass is plugged, giving 
a false level in the tank. 

Clean sight glass. 

Level switch has dirt or film 
causing it to stick down. 

Remove level switch, clean 
and test for normal operation 
using a millimeter. 

Level switch may be 
damaged or faulty and failed 
open regardless of the switch 
position. 

Replace switch. 

IS barrier is blown, preventing 
the level switch signal from 
crossing the barrier. 

Switch IS barrier with working 
barrier and if problem goes 
away, then the barrier may be 
blown. If barrier is blown, then 
the input wire on the right side of 
the barrier will have 24 V DC 
and the wire on the opposite 
side will have 0 V DC. 

Level switch is wired 
incorrectly. 

Consult input wiring diagram 
and inspect wiring of level 
switch. Change if required. 

Blowers 

Blower does not produce 
sufficient pressure/vacuum. 

Blower is not turned on. Turn on blower. 

Wrong direction of rotation. Check and change rotation if 
required. 

Vacuum or pressure gauge is 
faulty. 

Replace gauge. 

Blower is not operating at 
required RPM. 

Check and replace motor if 
required. 

Pressure or vacuum is lost 
due to obstruction located 
between blower and gauge. 

Check for flow restrictions and 
clean strainers or piping if 
required. 

Blower is leaking. Fittings are leaking on or 
around blower. 

Tighten fittings. 

Blower flow rate is too low. Backpressure is too high for 
blower. 

Reduce backpressure. 

Blower may not be sized 
correctly for process. 

Replace blower. 

Flow control valve is closed. Open flow control valve. 
May have blocked line or 
filter. 

Replace filter and clean line. 
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Symptom Potential Cause Possible Solution 
Air Stripper 

Stripper water leaks. Gaskets are leaking. Apply silicon grease to gaskets 
and close up stripper. If they 
cannot be fixed, the gaskets 
may need to be replaced. 

Pressure or vacuum is 
building up in stripper. 

Stripper is being fouled by 
mineral precipitates. 

Clean stripper with pressure 
washer or scraper. 
See Note 2 if occurs regularly. 

Air flow rate through stripper 
has risen or is above the 
design value. 

Decrease air flow rate. 

Stripper is not cleaning 
contaminants sufficiently. 

Inlet concentrations are 
higher than the design 
values. 

Decrease water flow rate to 
obtain required stripping 
capacity. 

Flow rate of water through 
stripper is too high. 

Decrease flow rate, allowing 
longer residence time in 
stripper. 

Air flow rate is not high 
enough. 

Increase air flow rate or 
decrease water flow rate. 

Some products that are not 
easily strippable may be in 
higher concentrations than 
originally planned. 

Consult manufacturer with test 
results of discharge 
contaminants. 

Stripper may have been shut 
down manually causing the 
contaminated water in the 
trays to fall into the sump 
without being cleaned. 

Allow stripper to go through 
proper shutdown cycle when 
stopping the unit. 

Stripper may be set up 
wrong, allowing the water to 
bypass trays. 

Check orientation of trays to 
ensure water will flow through 
each tray properly. 

Some contaminants may be 
present that are affecting the 
ability to strip other 
contaminants. 

Consult manufacturer with test 
results of intake and discharge 
contaminants. 

Increase in pressure causes 
a decrease in air flow that will 
result in a decrease of 
contaminant concentrations. 

See pressure rise in stripper 
troubleshooting above. 

Water is collecting in 
discharge piping of stripper. 

Air leaving the stripper is very 
humid and condense some 
water in the lines. 

Install a knockout drum in 
discharge line before air is 
piped to another section of the 
process. 

The stripper can cause 
foaming of the water that will 
result in water collecting in the 
discharge lines. 

Test for foaming contaminants 
such as soaps and install 
antifoaming dosing system to 
prevent foaming. 
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Symptom Potential Cause Possible Solution 
Air flow rate is higher than the 
design value, causing water to 
be carried over into the 
discharge lines. 

Decrease flow rate to within 
design range. 

Stripper often shuts down on 
a high stripper sump alarm. 

Influent pump is operating at 
a higher flow rate than the 
effluent pump. 

Slow transfer pump, speed up 
discharge pump or adjust level 
set points of VFD for pumps as 
required. 
See Note 2. 

Discharge pump is not 
working properly. 

Troubleshoot discharge pump 
and VFD. 

Pressure Switch/Vacuum Switch 
Switch is not reacting at 
desired set point. 

Switch is out of adjustment. Change set point to desired 
value. 

Switch is not working. Switch may be faulty. Remove input wires and test 
switch at desired pressure. If it 
does not trigger, then it should 
be replaced. 

Flow Meter 
Flow meter is not rotating, or 
probes are not reading. 

Dirt could have caused meter 
internals to jam up or covered 
electrodes. 

Disassemble flow meter and 
clean internal components. 

Flow meter is rotating but 
pulse input is not working. 

Switch on meter may be 
faulty. 

Remove wiring and test 
contacts on meter to ensure 
that they are opening and 
closing. If not, then meter head 
needs to be replaced. 
See Note 1 and Note 2. 

Input wiring may be 
grounding out preventing the 
signal from opening and 
closing. 

Test input wiring by isolating 
input wires and checking if 
input is on. If so, then you have 
a grounded input wire. 
See Note 1 and Note 2. 

Input to PLC is not working. Simulate rotating meter by 
contacting input wires together 
and check for a detected flow 
rate and change in totalized 
flow. 
See Note 2. 

Direct/Belt Driven Assemblies 
Oil leaks. Check orientation of blower 

and that motor is level. 
Adjust orientation if required. 
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Symptom Potential Cause Possible Solution 
Carbon Vessel (both phases) 

Vessel is operating over 
pressure. 

Build up may have collected in 
water phase vessel. 

Remove lid and check for 
buildup. Remove top layer or 
replace vessel. Backwash 
vessel. 

Vessel is breaking through 
earlier than expected. 

Flow rate through vessel may 
be too high. Check design 
specifications. 

Decrease flow rate. 

Air contaminant 
concentrations are higher 
than expected. 

Test inlet concentrations. 

Check piping orientation to 
ensure that water is going in 
the top of water phase vessels 
and air is going in the bottom 
of air phase vessels. 

Re-plumb vessel if piping is 
wrong. 

Ensure that there is not a 
large, trapped air gap in the 
top of the water phase carbon 
vessel allowing the water to 
bypass a portion of the 
carbon. 

Release air gap if present. 

Bag Filter 
Vessel is operating over 
pressure. 

Bag filter may be fouled. Remove cover and check for 
sediment or other buildup in 
the bag. Replace filter element 
if required. 

Equipment downstream of 
bag filter may be plugging. 

Check for pressure buildup 
downstream of filter and fix 
pressure buildup downstream if 
found. 

Water will not flow through 
filter fast enough. 

Pump may not be able to 
supply enough pressure. 

Check pressure output of 
pump with pump curve. 
Replace pump if required. 

Filters are plugging too fast. Filter element micron size 
may be too low. 

Install larger micron filter 
element. 

Filter pressure switch 
setpoint may be too low. 

Increase high pressure 
shutdown setpoint. 

Telemetry PLC/Radio 
Power is on, Lights are on, but 
PLC is not sending alarms or 
summaries. 

PLC may not be in run mode. 
If the power has been off to 
the panel for an extended 
period, then the PLC will switch 
out of run mode and stop 
running the logic. 

Use external switch on PLC to 
switch from “term” to “run” then 
back to “term”. This will force 
the PLC back into run mode. 
The run light should now 
indicate that the PLC is in run 
mode. 
See Note 1. 
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Symptom Potential Cause Possible Solution 
Power is on but wireless radio 
is not on. 

Fuse for wireless radio is 
pulled out or blown. 

Test wireless radio fuse and 
replace if necessary. 
See Note 1. 

Antenna has been damaged 
or disconnected. 

Inspect antenna cable and 
antenna for damage. 

Power is on to panel, but PLC 
lights are not on. 

Fuse for PLC is pulled out or 
blown. 

Test PLC fuse and replace 
fuse if necessary. 
See Note 1. 

Notes: 
1) Any electrical work that cannot be completed using lock out tag out and be completely de-

energized will be completed by qualified individuals possessing NFPA70E training or a licensed 
electrician.  

2) Contact engineer for additional assistance. 
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Appendix F  System Startup Checklist 
Wet testing shall be completed at the system's first startup and will be completed using potable water and 
recirculating at minimum three volumes through the system. Potable water will be pulled from a temporary 
storage tank and discharged to another temporary tank, both of which will be staged adjacent to the system. 
Temporary piping/hose will need to be installed between the potable water storage tank and system influent 
transfer pump P-100 and from the system effluent discharge line to the effluent discharge storage tank for the 
initial system wet testing.  

Startup Preparation 
_ Add proper safety and other signage/labeling to system doors, equipment, and panels. 
_ Add content labels and flow direction arrows to system piping. 
_ Fill carbon vessels with water, within one inch of top. 

Initial Wet Startup Procedure with Potable Water 
_ Check and tighten all control panel wiring connections. 
_ Make sure all piping and equipment are clear of obstructions and confirm all valves are 

in the correct position.  
o Confirm that the Chemical Dosing Pump (P-500) is closed off to the system. 

_ Connect system to clean water influent for initial testing. 
_ Remove protective covering from air inlet, exhaust coverings, and pump/blower air 

exhaust. 
_ Connect all air conveyance piping and confirm all valves are in correct positions.  
_ Confirm all system motors are in OFF position. 
_ Turn on generator and main disconnect on control panel. 
_ Turn on and check operation of building interior lights. 
_ Turn on and check operation of building heater. 
_ Energize and check operation of GFCI receptacles. 
_ Vent all vent louvers in system building. 
_ Verify all piping, valves, filters, gauges, sensors, transmitters, etc. are present and 

installed as shown on P&ID drawing. Mark any updates on drawing and send to project 
engineer to update P&ID drawing.  

_ Check oil level in blower and refill if necessary. 
_ Push the reset button to clear any active alarms. 
_ Start up blower VFD. 
_ Confirm all applicable valves are open or closed as required. 
_ Test system failsafe devices/alarms/interlocks and ensure all are functioning properly 

prior to testing, and that set points are correct. Adjust set points if needed.  
_ Trigger E-STOP to test. 
_ Test vacuum relief valve on air stripper blower and confirm set point is correct or adjust if 

needed. 
_ Put P100 hand/auto/off switch to auto to fill the flocculation tank and clarifier. 
_ When water is flowing over the weir into the clarifier effluent chamber, shut down P100 

and verify that no leaks are present from the flocculation tank, clarifier, or 
interconnecting piping. 

_ Put P600 hand/auto/off switch to auto to pump water to the centrifuge.  
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_ Start the centrifuge using the switch on the centrifuge control panel.  
_ Allow water to flow through the centrifuge and drain back to the clarifier. Check 

centrifuge and associated piping for leaks. 
_ Shut down P600 by setting the hand/auto/off switch to off. 
_ Restart P100. 
_ Put hand/auto/off switches to auto, beginning with P800, then P200, P300, and P400.  

o Wait for water to cover pump influent pipe before activating that pump.  
o Bleed air from sand and bag filter housings as needed. 

_ Monitor level in the clarifier effluent chamber and adjust the speed of P100 as necessary 
to maintain a stable level. 

_ Troubleshoot any alarms according to the operation manuals. 
o Level switches that are not accessible for actuation by hand can be tested by 

shutting the nearby valve and filling the sight tube with potable water to activate 
the alarm.  

o Level switches that are accessible (secondary containment sumps) can be 
actuated by hand.  

_ Check system piping, equipment, and fittings for leaks and fix if observed. 
_ Spot check readings on all flow indicators and pressure indicators. 

o Air flow to be confirmed using heated anemometer. 
o Pressure to be confirmed using nearby pressure gauges.  

_ Run for 3 cycles at 50 gpm. 
o One cycle is ~6,170 gallons at 50 gpm.  
o 3 cycles at 100 gpm.  

_ Take readings on all pressure gauges, temperature gauges, and flow indicators every 
hour and record on O&M field sheet. 

_ Ensure system is running appropriately and increase VFD setting to 100 gpm. 
o Run for minimum of 1 hour. 

_ Check differential pressure across air stripper sump and record in OM&M Plan to use a 
baseline for evaluating when air stripper cleaning is required. 

_ Record initial air flow rate through the air stripper. Adjust air flow to design flow rate by 
throttling valve on air stripper blower if necessary. Record initial operating flow rate to 
use as baseline for evaluating when air stripper cleaning is required. 

_ Record initial differential pressure across sand filter skid. 
_ Check differential pressure across bag filters and record as baseline for determining 

when filter changeouts are needed. 
_ Check differential pressure across in-line filter on air stripper blower and record as 

baseline to determining when filter replacement is necessary. Record initial pressures 
across LGAC vessels.  

_ Record initial pressures across organoclay vessels. 
_ Record initial pressures across VGAC vessels. 
_ Record initial pressures across HS-600 vessels. 
_ While system is running, confirm telemetry module is sending out proper notifications. 
_ System to be blanked off from discharge upon completion. Shut down and lock out 

power to system, close valves, and reinstall protective coverings on air inlets, exhaust 
ports, and other openings. System to be reconnected once final discharge plan for 
treated water approved and in place. System components can be left filled with water 
after initial wet testing. 
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Initial Startup with Wastewater 
_ Make sure all piping and equipment are clear of obstructions and confirm all valves are 

in the correct position.  
_ Connect system to clean water influent for initial testing. 
_ Remove protective covering from air inlet, exhaust coverings, and pump/blower air 

exhaust. 
_ Connect all air conveyance piping and confirm all valves are in correct positions.  
_ Confirm all system motors are in OFF position. 
_ Turn on generator and main disconnect on control panel. 
_ Start up blower VFD. 
_ Confirm all applicable valves are open or closed as required. 
_ Confirm all system motors are in OFF position. 
_ Check that the main disconnect is ON. 
_ Push the reset button to clear any active alarms. 
_ Test system failsafe devices/alarms/interlocks and ensure all are functioning properly 

prior to testing.  
_ Trigger E-STOP to test. 
_ Put all hand/auto/off switches to auto, beginning with P100, then P500, P600, P-800, 

P200, P300, and P400. 
o Wait for water to cover pump influent pipe before activating that pump.  
o Bleed air from bag filter housings as needed. 

_ Troubleshoot any alarms according to the operation manuals. 
o Level switches that are not accessible for actuation by hand can be tested by 

shutting the nearby valve and filling the sight tube with potable water to activate 
the alarm.  

o Level switches that are accessible (secondary containment sumps) can be 
actuated by hand.  

_ Check system piping, equipment, and fittings for leaks and fix if observed. 
_ Spot check readings on all flow indicators and pressure indicators. 

o Air flow to be confirmed using heated anemometer. 
o Pressure to be confirmed using nearby pressure gauges.  

_ Run for 3 cycles at 50 gpm. 
o One cycle is ~6,170 gallons at 50 gpm.  

_ Take readings on all pressure gauges, temperature gauges, and flow indicators every 
hour and record on O&M field sheet. 

_ Take water and air samples from the system at the locations and frequencies specified 
in the system OM&M Plan for first week of wastewater treatment operations. 

_ Ensure system is running appropriately and increase VFD setting to 100 gpm. 
o Run for minimum of 4 hours. 

_ While system is running, confirm telemetry module is sending out proper notifications. 
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Site Name: East Palestine  Date/ of event:      

Site Location: N James Street and E Clark St Personnel:      

Project No:  Weather:      

            

System Operation Status Upon Arrival:  

 System Operating (Y/N): Calibration Gas 

  

Pre-Treatment Air Treatment

 Pump P100 Pressure (PI-100)  psi Knockout Tank Liquid Level (T-400)  inches  

Chem Pump Flow Rate (P-500)  gpm KO Tank Pressure (PI-400) psi

Pump P800 Pressure (PI-810)  psi Pre-Blower Pressure (PI-402) psi

Bag Filter 2 Pressure (PI-802A)  psi Blower Discharge Pressure (PI-403)  in wc

 Bag Filter 3 Pressure (PI-803A)  psi Blower Discharge Temperature (TI-403)  deg F  

 Bag Filter 4 Pressure (PI-804A)  psi VGAC T-402 Pressure (PI-405) psi  

 Bag Filter 5 Pressure (PI-805A)  psi VGAC T-401 Pressure (PI-404) psi  

 Bag Filter 6 Pressure (PI-806A)  psi Vapour Phase GAC T-402 (INF)  ppmv  

 Bag Filter 7 Pressure (PI-897A)  psi Vapour Phase GAC T-401 (EFF)  ppmv  

 Bag Filter 8 Pressure (PI-808A)  psi HS600 T-407 Pressure (PI-406) psi  

 System Influent Flow (FI-800)  gpm HS600 T-406 Pressure (PI-407) psi  

 Pump P600 Pressure (PI-600)  psi HS600 Media T-407 (INF)  ppmv  

Decant Stream Flow (FI-500)  gpm HS600 Media T-406 (EFF)  ppmv

 OWS Post Treatment Airflow (FI-400) iwc  

 Bag Filter 101 Pressure (PI-101A) psi Post Treatment Air Temp (TI-400)  deg F  

 OWS Influent Flow (FQI-100) gpm Water Treatment  

OWS pressure (PI-102) psi Pump P300 Pressure (PI-300) psi

Oil Water Seperator Level  in H2O Bag Filter 301 Pressure (PI-301A) psi

Pump P200 Pressure (PI-200)  psi Bag Filter 302 Pressure (PI-302A) psi

Bag Filter 201 Pressure (PI-201A) psi Post Bag Filter Pressure (PI-303) psi

Organo Clay (Outside) Water Treatment Flow (FQI-303) gpm

Organo Clay Pressure (PI-202)  psi LGAC Pressure (PI-304) psi

Organo Clay Pressure (PI-203) psi LGAC 2 Pressure (PI-305) psi

Air Stripper

Air Flow Meter (FI-300) iwc

Air Temp (TI-300)  deg F

Time    Comments   

Time    Comments   

(Y/N)

(Y/N)

Backwash LGAC tanks (as needed)

(Y/N)

30169714

Replace bag filters (as needed) 

Sample Location Analysis

 

 

Water Samples 

Time of 
reading 
collection:

East Palestine 
System Field Sheet 

Note: Leave no blank spaces (especially for bolded Items). Provide and explanation for all Non-measurements (NM)

Arrival

System Performance Data 

 

Air Samples 

Sample Location Analysis

Monitor and record operational pressures of bag filters System 1-4 and Pre Treatment 1-8

Daily Tasks

Monitor sump pressures and operational flow rates

Monitor and record operational pressures of LGAC tanks

Inspect granular activated carbon (LGAC) vessels and cam-lock 
fittings for leaks. Tighted loose fittings as necessary. Collect PID 

from vapor stream.

Transfer Pumps: Monitor and record operation pressure, inspect for leaks, and tighten/repair 
components as necessary

Inspect System Bag Filters 1-4 and Pre Treatment Bag filters 1-8 cover gasket, lubricate/ replace 
as necessary

Check fire extinguishers

 



Check oil reservoir for product and remove if present

Inspect and test the failsafe devices: (Y/N)

(Y/N) (Y/N)

(Y/N)

Storage Tank T-100 Level Switch High High (LSHH-100)

Flocculation Tank Level Switch High High (LSHH-100)

Clarifier Tank Level Switch High High (LSHH-200)

Monthly Tasks

Check and Clean Air Stripper trays and demister pads when fouling occurs

Quarterly Tasks

Weekly Tasks

Comments

Transfer pumps- Clean impreller casing and inspect Viton Seals (performed by vendor)

Departure

Groundwater System Operating (Y/N): If NO, explain why:

Replace spent VGAC based on labaratory results (as needed)
Replace spent HS600 based on labaratory results (as needed)

Air Stripper Blower Temperature Switch High High (TSHH-403)

Knockout Tank Level Switch High High (LSHH-400)

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

Discharge Tank Field High High (LSHH-307)

Building Sump High High (LSHH-307)

Replace spent LGAC based on labaratory results (as needed)

Oil Water Separator Level Switch High High (LSHH-200) LGAC Treatment Area Sump High High (LSHH-308)

Air Stripper Sump Level Switch High High (LSHH-300)

Inspect spill kit and replace items as required. Confirm spill kit is 
in usable condition

ESTOP



 
 
 
 
 
 
GENERAL PROCEDURE FOR ALL 
MAINTENANCE 

 

 

 

 

 

 



 

 

Moving Walls in Treatment Building 

 At least two people are required to remove any wall panels 
 Unlatch desired panel from adjacent panels 
 Slide the panel out of the frame with one person on each side  
 Once panel is removed, place it out of the work area 

 

 To replace the panel, slide it into the track on the building. Watch for potential pinch 
points 

 Once in place relatch all fasteners on both adjacent panels 
 Visually inspect to ensure both sides of the panel are secure in the track 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 
 
 
 
 
 
 
OIL WATER SEPERATOR 

 

 

 

 

 

 



SEPARATOR START-UP INSTRUCTIONS 

1. Before putting hydrocarbon contaminated water through the separator, it should first be primed with clean, 

cold water to prevent contamination of the outlet piping. 

2. Check the product draw off elbows for proper adjustment.  The product draw off elbows should be 

approximately 1/2" - 3/4" above the water level in the separator at its operating, flow.  To simplify the 

adjustment, the operator may choose to turn the elbows to their highest position to insure that water cannot 

be skimmed into the product storage compartment. The elbows can then be readjusted to skim the product 

layer.  It is a good idea to leave 1/2" - 3/4" layer of product in the separator to insure that only clean product 

is skimmed into the product storage compartment. 

3. The separator has one 1-1/2" vents on the separator which have to be piped to the outside of the building to 

prevent abnormal operation of the separator due to pressurizaton.  Consult local codes for standards 

covering placement and sizing of tank vent piping. 

4. There is a 1-1/4" product drain port that will have to be piped and fitted with a valve to allow the 

accumulated product to be pumped by a scavenger service. 

5. Separator should be installed on a level pad.  It should be level to within a 1/4" over the lenght of the 

separator and 1/8" over the width of the separator. 



 

SEPARATOR MAINTENANCE 

The MKE corrugated plate Oil/Water Separator contains no moving parts and the adjustable product draw off elbows 

are set at the time of start-up; therefore, there is very little maintenance required.  Once the Separator is put into 

operation, it should never be allowed to stand dry.  If the unit is to be taken out of service or cleaned, the following 

procedures should be used to minimize the amount of contamination of the outlet side of the unit. 

1. Turn the product draw off elbows down to skim off all product. 

2. Pump all oil out of the product holding compartment. 

3. Open the two drain valves to remove any sediment and the water in the Separator. 

(Note: The water in the Separator may contain dissolved contaminants and should be dealt in an 

appropriate manner.) 

4. A high pressure water hose may be used to clean sludge from the Separator.  The packing can be 

removed for further cleaning and inspection. 

5. Replace all packing, close all valves, and fill with clean, cold water. 



 
 
 
 
 
 
AIR STRIPPER
 

 

 

 

 

 

 



High water level alarm switch: The switch is typically installed in the middle of three half inch 
switch ports located on the front of the unit (refer to the Section 5 coupling layout drawings). If the 
float is moved to the highest port and the discharge line plugs or the discharge pump fails, the water 
level could rise above the air inlet port, allowing water to drain into the F.D. blower housing or onto 
the floor. The blower may become damaged if it is running while water is in the blower housing. Be 
sure to check that the 1/8”Ø (3mm) coupling in the bottom of the blower housing is open to allow 
for drainage of water that may get into the housing. 

Section 3: Cleaning Procedures

Minerals dissolved in high concentrations tend to precipitate out of groundwater during air stripping 
processes. These minerals form insoluble deposits commonly referred to as ‘fouling.’ Although the 
ShallowTray low profile air stripper system is designed to be fouling resistant, proper steps must be 
taken when treating water with high mineral concentrations. Deposits from iron-rich feed water can 
be reduced by pretreating the feed stream with sequestering agents. The recommended cleaning 
procedure for deposits is pressure washing with detailed instructions as follows:  

Equipment Required: 

Pressure Washer: 2 gpm minimum flow at 900 psig (minimum). Equipment rental companies can 
usually supply electric or gasoline driven units on a daily rental basis. 

Washer Wand: Washer wand with spray nozzle, (obtainable from HYDRO QUIP, INC. as an 
option) and an adapter to connect the wand to the pressure washer hose end. All washer connections 
are 1/4” (6mm) NPT.  

Clean Water Supply: Clean water supply with a capacity of at least 2 gpm at 20 psig. Connect to 
the pressure washer using an ordinary garden hose.  

System Shut Down: 
Shut feed water off.  
Shut off the water feed to the system. 
Wait 5 minutes to allow the water in the stripper trays to be completely  treated, then shut off the 
blower. Treated water in the trays will drain into the sump tank, so it is important to keep the outlet 
pump in “auto” to remove this extra water.  
Shut off the power at the main disconnect switch if the shutdown is more than temporary.  

Caution: If proper shut down procedures are not followed, contaminated water will drain into the 
sump tank. This will contaminate the water that has been collected in the tank. Therefore, always 
allow the blower to run an additional 5 minutes after the feed water is shut-off.  



Cleaning the Unit: 

Step 1: Turn off equipment. 
Turn off the feed water to the stripper. 

Step 2: Provide for Waste Disposal. 
Make provisions for disposing of the sludge and waste generated during cleaning. A wet/dry 
vacuum may be required, or possibly the outlet pump (if provided) can pump out to a storage tank. 
Be aware that large pieces of debris might possibly clog the outlet pump or check valve.  

Step 3: Remove cleanout port covers. 
Remove all cleanout port covers.  

Step 4: Turn on water and pressure washer. 
Turn on the water supply to the pressure washer. Then, turn on the pressure washer. Wear protective 
goggles or face shield while spraying. 

Step 5: Insert wand and start pressure washer water flow.  
Insert the wand all the way through the 8” (20cm) cleanout port on the sump tank. Have the spray 
nozzle pointed up toward the bottom of the bottom tray. Holding the wand tightly, pull the trigger to 
start the pressurized water flow. Expect the wand to kick back as flow starts. 

Step 6: Move wand side to side.  
Move the wand side to side at a rate of about 1 inch (3cm) per second. Be sure to cover the entire 
tray bottom area. Recommended cleaning times for one side of one tray are given  
below:  

2 min 
4 min 

min 

Model 1300 
Model 2300 
Model 2 00 
Model 00  min 

 min 
 min 
 min 

Model 00 
Model 00 
Model 00 
Model 00  min 

Step 7: Inspect cleaned area.  
Periodically stop the cleaning operation and inspect the cleaned area by shining a light into the unit. 
The area is clean when there are no deposits in or around the stripper tray holes.  

Step 8: Clean top side of tray.  
When the bottom surface appears clean, move the wand to the top side of the same tray by inserting 
it in the next highest cleanout port. Continue spraying with the nozzle pointed down onto the top 
surface of the tray. Remove all visible deposits from the tray baffles and the walls of the unit.  

Step 9: Repeat for all trays.  
Repeat the procedure for the bottom of the next higher tray, etc., working up to the top tray. 

Model 31200 
Model 41200 
Model 1200 
Model 1200 
Model 00 
Model 1200  

 min 
 min 
 min 
 min 
 min 
 min 



 
 

 
Step 10: Rinse.  
After the cleaning operation is finished, rinse the trays, baffles, and walls with the pressure sprayer. 
Work down from the top tray to the sump tank. Make sure the surfaces are clean and the holes are 
not blocked by loosened debris.  
 
Step 11: Clean cover. 
Remove the top cover. Flip it over, and wash the bottom side. Inspect spray nozzle and the wire 
mesh mist eliminator pad for fouling. Clean the spray nozzle and the mist eliminator pad.  
 
Step 12: Replace the mist eliminator pad.  
Mist eliminator pads that are excessively plugged should be replaced. The old pad is removed by 
loosening the retainer plates on the corners of the pad. Reinstall the new pad in the same orientation 
as the old one.  



 
 

Section 4: Trouble Shooting 
 
Note: A competent electrician should perform any work inside the electrical control panel. Do not 
perform troubleshooting if you are not familiar with the procedures or the equipment.  
 
 
 

Problem  Blower Won’t Start Or Run 
 
 
No power to blower Check that all switches are in “ON” or “AUTO” position.  

Position main disconnect switch to “ON” position. Turn control 
switches to” on” or “AUTO”.  

 
Blown Fuse  Check to see if fuses are ok.  

Check fuses in main disconnect switch and in control panel. If blown, 
replace with fuse of the same size and rating to avoid the risk of fire 
or electrical shock.  

 
Overload relay Trips Locate reset button on blower overload relay.  

Push reset button in. Reasons for tripping; incorrect line voltage, 
motor wired incorrectly, inadequate ventilation, worn bearings.  

 
Tubing to air pressure switch plugged 
  Remove tubing from air pressure switch and blow into it  
  towards tank. Clean or replace tubing if plugged or kinked.  
 
Blower dose not rotate freely.  

TURN OFF ALL POWER to the system. Try to spin wheel by hand. 
Wheel should rotate freely. If not, call HYDRO QUIP, INC..  

 
 
 

Problem  Outlet Pump Won’t Shut Off 
 
 
Suction or Discharge piping to pump is clogged.  

Check water flow from discharge pipe. Piping should be clean inside. 
Look for narrowing caused by scale or iron accumulation. Remove 
piping. Inspect, clean, or replace as necessary.  

 
Float switch in tank is stuck in down position.  

Remove 8”Ø or 12”Ø (30cm) inspection cap and check that all floats 
are floating on the water. Clean all deposits from float. Replace float 
if necessary.  



 
 

 
Normal Operation: Water level in sump is OK. Pump will stop when water level reaches pre-
determined height in tank. Allow water level to decrease until pump turns off. Let water level reach 
predetermined lower level, which will cause outlet pump to turn off. Water level may be just below 
the bottom of clear sight tube before pump shuts off – this is normal.  
 
 

Problem  Outlet Pump Won’t Run Or Pump Water 
 
No power to Pump Check that all switches are in “ON’ or “AUTO” position. 

Position panel disconnect switch to “ON position. Turn control 
switches to “ON” or “AUTO.”  

 
Blown fuse  Check to see if fuses are ok.  

Check fuses in main disconnect Switch and in control panel. If blown, 
replace with fuse of the sane size and rating to avoid the risk of fire or 
electrical shock.  

 
Overload relay trips Locate reset button on pump overload relay.  

Push reset button in. Reasons for tripping; incorrect line voltage, 
motor wired incorrectly, inadequate ventilation, worn bearings.  

 
Normal operation: Water level in sump is OK. Pump will start when water level reaches 
predetermined height in tank. Allow water level to increase until pump turns on. Be sure pump 
switch is in “AUTO” position. Let water level reach predetermined upper level, which will cause 
outlet pump to turn on.  
 
Level switch in tank is wired incorrectly in control panel 

Check wiring circuit against diagram. See that all connections are 
tight and no short circuits exist because of worn insulation, crossed 
wires, etc. Rewire any incorrect circuits. Tighten connections, replace 
defective wires.  

 
Pump does not rotate freely 

TURN OFF ALL POWER TO THE SYSTEM. Try to turn impeller 
by hand.If impeller won’t turn, remove housing and locate source of 
binding. It could be due to impeller, seal, or bearing damage, or 
excessive fouling.  

 
Impeller or check valve is fouled.  

TURN OFF POWER. Remove pump outer housing and inspect 
impeller for blocked openings. Be sure to have a new housing gasket 
kit available before removing housing. Remove check valve from line 
and inspect for stuck or fouled valve. Clean or replace impeller or 
check valve as necessary.  

 



 
 

 
 

Problem Low Air Pressure/Vacuum in Stripper Tank.  
 
Blower damper closed.  
  Visually check position of damper on inlet of blower. Open damper 

to get proper reading on pressure gauge. Firmly tighten damper set 
screw.  

 
Motor rotation backwards 

Watch rotation of blower wheel at slow speed. It must match direction 
of the rotation arrow on the blower housing. Have electrician 
reconnect wiring for proper rotation as per motor diagram.  

 
Gravity discharge trap installed incorrectly 

Trap should be positioned vertically, as an  “upside down U.” Install 
discharge trap per outlet plumbing drawings located in Section 5.  

 
Inlet chamber (sealpot) in each tray not full of water.  

Remove 4”Ø (10cm) rubber caps, or slide tray aside and look at water 
level in chambers. Remove 4 inch (10cm) rubber caps on end of trays. 
Fill up inlet chambers with a hose, or follow the sealpot fill procedure 
as described in the initial Start Up section.  

 
Rubber clean out caps not in place.  

All cleanout ports must have a rubber cap installed. Tighten clamps 
on all rubber caps.  

 
Tubing to pressure gauge 

Remove tubing from pressure gauge and blow into it towards tank. 
Clean or replace tubing if plugged or kinked.  

 
Gravity feed not flowing 

Unit has gravity feed and inlet pipe on inside of ShallowTray 
cover is not submerged in inlet chamber water. Remove cover and 
measure length of piping hanging from inside of cover. Length is to 
be about 10 1/2 inches (27cm) from cover surface. Adjust length of 
inlet pipe on inside of cover until total length is about 10 1/2 inches 
(27cm). DO NOT INSTALL NOZZLE ON A GRAVITY FEED 
UNIT.  

 
Blocked blower intake 
  Look at blower intake screen. Remove debris from screen.  
 
Normal operation: When inlet pump starts, the blower will start and air pressure will increase to 
required operational level. No action necessary. 



 
 

 
 

Problem  High Pressure/Vacuum in Stripper 
 
Air exhaust is restricted 

Check vent piping for bird nest or other obstructions. Check that vent 
pipe diameter does not decrease. Intake or exhaust air pipe diameter 
must be at least as big as the cover vent or blower intake diameters.  

 
Air holes in trays plugged 

Remove inspection and cleanout caps and visually inspect holes. For 
iron fouling, clean out the unit with a pressure washer. For scaling, 
scrape or bang the scale from all surfaces, then use a pressure washer 
to open the 3/16 inch (5mm) diameter holes. Consider using a 
sequestering agent to prevent scaling.  

 
Mist eliminator is plugged 

Remove cover from ShallowTray and inspect the bottom of the mist 
eliminator pad in the cover. Remove mist eliminator pad from cover 
and clean. If fouled, replace with a new mist eliminator. 

 
 

Problem  Water won’t flow into unit 
 
Inlet/well pump function 

Allow water level to rise in well pump, which will turn on the inlet 
pump and start water flow to system. No action necessary. 

 
Stripper air pressure in low alarm condition 

Read sump tank air pressure from pressure gauge. System should be 
in alarm condition if pressure is below about 2” inches (5cm) w.c. 
Check that blower is operating properly, and has correct rotation. 
Check that all rubber caps are in place on end of trays.  

 
Inlet piping plugged 
  Remove cover and inspect nozzle and piping for debris and 
   buildup. Clean or replace clogged parts.  
 
 

Problem  Iron Fouling Is A Problem 
 
Iron build-up 

Iron precipitates out of water when treated with an air stripper, 
causing iron build up in unit. Remove cleanout caps and inspect 
inside of tray for buildup/fouling. Clean out unit with pressure washer 



 
 

on a routine basis. Pretreat incoming water to reduce fouling problems 
in stripper. Meter a sequestering agent into the water.  

 
 

Problem  VOC Removal Is Less Than Expected 
 
There are many possible reasons for poor stripper efficiency. Review the following list of questions 
to troubleshoot what the problem might be.  
 
1. Have the trays been taken apart? Are they put back together as supplied from the factory, i.e., dip 
tube over sealpot, downcomers from each tray underwater in the sealpot of the tray below?  
 
2. What is the sump tank air pressure reading? Is it steady, slowly changing over time, or rapidly 
fluctuating?  
 
3. What is the flow rate through the stripper? How is it measured? Where is the sensor mounted?  
 
4. What is the air intake and exhaust piping design (size of ducts, number of elbows, length of pipe 
run, GAC, heaters, other restrictions)? Are sample ports installed on each tray to verify pre-tray 
removal efficiency?  
 
5. Is sump tank contaminated? Where are effluent samples taken from?  
 
6. Are sample ports purged for 30 seconds-1 minute before taking sample?  
 
7. Are samples being taken, stored, and tested per approved methods?  
 
8. Are seal pots on each tray full of water?  
 
9. Dose the sump tank have at least 4 inches (10cm) of water at all times?  
 
10. Is the water suction elbow in the tank pointing down and always underwater?  
 
11. What is the inlet water temperature?  
 
12. What      else is in the water besides the contaminates in question?  
 
13. Are there occasional slugs of free product, or much higher than normal contaminant 
concentrations that could enter the stripper?  
 
14. Is inlet water supplied as a continuous stream (as from an electric pump.)? Or is the flow pulsed 
(as from a pneumatic pump)?  
 
15. Are their surfactants, detergents, greases, fats, etc. in the water that are causing foaming in the 
stripper?  
 



 
 

16. Is there equipment near the blower intake that could be contaminating the air?  
 
17.Has the air entering the blower been tested for VOCs?  
 
18. How far away from each other are the air intake and air exhaust points? Is the air intake 
downwind of upwind from the exhaust? Is it possible for contaminated air to be sucked back into 
the stripper air intake?  
 
19. Is the blower spinning in the correct direction (top of blower wheel spinning towards tank)? 
Watch wheel when it is almost stopped.  
 
20. Is there air coming out of the discharge pipe?  
 
21. Is outlet piping siphoning all water out of the sump tank, until it sucks air from tank?  
 
22. What is the outlet plumbing design (gravity discharge, pumped discharge, uphill, downhill, 
other equipment in-line, size of piping. etc.)?  
 
23. What do the bubbles look like in each tray? Install view ports to see.  
 
24. Are the undersides of the trays free of drips and drizzles?  
 
25. Are tray holes closed or plugged? Is there any scaling or fouling on the trays?  
 
26. Is the system level and plumb?  
 
27. When shutting system down, is inlet water shut off, blower allowed to operate for an additional 
5 minutes, then blower shut off?  
 



 
 
 
 
 
 
 
KNOCK OUT TANK 

 

 

 

 

 

 



 

Knock Out Tank 

1. Check that tank is clear of debris and blockage 
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LIQUID PHASE CARBON VESSELS 
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This document describes the methods and procedures for collecting air samples for laboratory analysis 

from wastewater treatment system process equipment using passivated stainless-steel canisters 

(SUMMA).   

 

Equipment List 

 SUMMA canisters (1 canister for each sampling location) 

 Flow controllers with in-line particulate filters and vacuum gauges  

 Open-end wrench (typically need 9/16 inch wrenches) 

 ¼ inch outside diameter (OD) tubing  

 1 L TedlarTM bags 

 Photoionization detector with minimum 10.6 electron volt (eV) lamp to detect vinyl chloride, which 

has an ionization potential of 9.99 eV 

 Permanent marker/pen 

 Chain of custody (COC) 

 Nitrile gloves 

 

Procedure 

 Identify sampling locations. See OM&M Plan for sampling locations. 

 Record SUMMA canister serial number and flow controller number. 

 Label sample containers prior to collecting samples. The following sample nomenclature should 

be followed: 

- WTS-SP###-YEARMMDD(TIME)-VOC# 

 Collect samples when pumps and air stripper blower are in operation. 

 Calibrate PID per the manufacturer's instructions including zeroing the equipment in a clean area 

without detectable contaminants. 

 Confirm that a fresh desiccant filter is installed properly on the tip of the PID probe to help prevent 

moisture and particulates from interfering with PID operation and measurement. 

 Proceed to first sampling location. 

 Perform initial field screening: 

- Use clean TedlarTM bag for each screening. 

- Connect sample tubing to clean TedlarTM bag and sample port.  

- Open the valve of the sample port, then the valve of the sample bag, and allow the TedlarTM 

bag to fill slowly.  

- Once the bag is filled, close the valve on the bag and then close the valve on the sample 

port, and then disconnect the bag and tubing from the sample port. 
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- Connect the calibrated PID to the bag via the sampling tubing and open the valve of the bag. 

Record measurement in ppm after readings have stabilized. 

 Collect sample for laboratory analysis: 

- Remove the brass dust cap from the SUMMA canister with the wrench. Attach the 

independent gauge to the canister. Check initial pressure (vacuum) of SUMMA canister and 

check for leaks. If the initial pressure registers less than –25 inches of mercury (inHg), then 

the canister is not appropriate for use and another canister should be used. Record initial 

pressure reading prior to sampling. 

- Attach the flow controller and integrated vacuum gauge to the canister with the wrench. Note, 

flow controlled should be preset by laboratory to zero or shortest sample collection time 

possible. 

- Connect a SUMMA canister directly to the given sample port using a new clean length of 

tubing. Canisters shall be connected to the sampling port using the shortest length of tubing 

feasible and the air in the tubing shall be purged out before connecting to the canister to 

avoid sample dilution.  

- After connecting the canister to the tubing, open the valve on the sample port, and then open 

the valve of the SUMMA canister. A fully opened 1 liter SUMMA canister with an initial 

pressure of –25 inHG or more will typically completely fill under less than a minute or at a 

flow rate of approximately 1 liter/minute.  When the vacuum in the canister has dropped to 

approximately –5 inHG, close the SUMMA canister valve. Record initial and final times and 

pressures.   

- Close the sample port valve and disconnect the sample canister. Remove the flow controller 

from the canister, reinstall the brass plug on the canister fitting, and tighten with the wrench. 

 Proceed to subsequent sampling locations and repeat the process until all samples are collected. 

 Collect the following quality control (QC) samples as required in accordance with the CID Quality 

Assurance Project Plan (QAPP): 

- Field duplicate sample for volatile organic compound (VOC) analysis 1 for every 10 field 

samples. 

 Fill out the laboratory chain of custody as samples are collected. 

 When finished sampling, package the canisters and flow controllers for shipment in accordance 

with Department of Transportation regulations (the canister does not require preservation with ice 

or refrigeration), complete laboratory chain of custody, and prepare samples for shipment to 

laboratory in accordance with site procedures. 
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This document describes the methods and procedures for collection and onsite analysis of wastewater 

samples from the wastewater pretreatment system clarifier during system startup and subsequent 

continuous operation to evaluate sediment pretreatment equipment performance. 

 

Equipment List 

 Turbidity HACH kit 

 pH HACH kit 

 Permanent marker/pen 

 Nitrile gloves 

 

Procedure 

 Samples will be collected from the clarifier influent (SP-100) and clarifier effluent (SP-800) sample 

ports. Identify sampling locations in field prior to sampling. 

 With the system in operation, follow the manufacturer’s instructions for collecting turbidity and pH 

samples. 

 Perform turbidity field reading 

o Calibrate the turbidity meter using the calibration standards supplied (20 nephelometric 

units [NTU], 100 NTU, 800 NTU) and follow the instructions supplied.  

o Approach the sample port with a clean and empty sample vial.  

 Vials should be cleaned between each sampling. 

o Open the vial and place under the valve of the sample port. Allow the vial to fill slowly to 

the line specified in the manufacturer’s instructions. 

o Once the vial is filled, place the vial into the turbidity meter, perform the turbidity test, 

following the manufacturer's instructions, and record the turbidity reading.  

o Pour out the sample wastewater into a 5-gallon bucket. Clean the vial with clean water 

and pour that water into the 5-gallon bucket. 

o Approach the other sampling location and perform the sampling steps.  

 NOTE: Calibration should be performed once per day on days where samples 

are collected and analyzed. 

 Perform pH field reading 

o Approach the sample port with the two clean and empty vials. 

 Vials should be cleaned between each sampling. 

o Open the vials and place under the valve of the sample port. Allow the vial to fill slowly to 

the first line (5 milliliters). 

o Put one vial on the left opening of the color comparator box.  
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o Add 6 drops of wide range pH indicator solution to the second vial. 

o Swirl to mix. 

o Put the second vial into the color comparator box. 

o Hold the color comparator box in front of a light source. Turn the color disc to find the 

color match. 

o Read the results in pH units in the scale window. Record. 

o Dispose of the wastewater sample in a 5-gallon bucket. Clean out the vials with clean 

water and dispose of that water in the 5-gallon bucket. 

o Approach the other sampling location and perform the sampling steps 

 Pour all sample-related wastewater in the 5-gallon bucket back into the clarifier where it will be 

treated. 
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This document describes the methods and procedures for collecting wastewater samples for laboratory 
analysis from wastewater treatment system process equipment and for collecting waste samples for the 
CID and startup sampling. 

 

Equipment List 

 Cooler 
 Sealing plastic bags 
 Ice 
 Laboratory-provided sample collection bottles with labels  
 Permanent marker/pen 
 Chain of custody (COC) 
 Nitrile gloves 
 5-gallon bucket or similar container 
 Bailer with string 

 

WASTEWATER TREATMENT SYSTEM PROCESS EQUIPMENT 

Procedure 

 Sample from the expected cleanest sample location (treated effluent) to the most impacted 
sample location (system influent) to limit the potential for cross-contamination. See OM&M Plan 
for sampling locations.  

 Collect samples when pumps and air stripper blower are in operation. 
 Label sample containers prior to collecting samples. The following sample nomenclature should 

be followed: 
- WTS-SP###-YEARMMDD(TIME)-TSS# 
- WTS-SP###-YEARMMDD(TIME)-VOCBA## 
- WTS-SP###-YEARMMDD(TIME)-VC## 
- WTS-SP###-YEARMMDD(TIME)-TPHDRO# 
- WTS-SP###-YEARMMDD(TIME)-TPHGRO# 

 Proceed to first sampling location. 
- Open valve on sample port and let wastewater drain into bucket for 5 to 10 seconds to purge 

any debris that might be present in the port. Adjust stream to manageable flow for filling 
sample containers.  

- Fill sample containers for required analyses as specified in OM&M Plan. 
 Fill containers for volatiles analysis first, and then remaining analyses. 
 Volatile organic compound (VOC) containers should be filled to zero headspace. 
 Take care not to overfill preserved containers as this could result in loss of 

preservative. 
 Cap each container when done filling and place in sample cooler filled with ice so 

that samples are chilled and stored at a temperature of 4 degrees Celsius.  
 Close sample port valve between containers and keep stream directed into bucket 

otherwise. 
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 Proceed to subsequent sampling locations and repeat the process above until all samples are 
collected. 

 Collect quality control (QC) samples (e.g., VOC trip blanks) as necessary. QC samples should be 
collected at the following frequencies as specified in the CID Quality Assurance Project Plan 
(QAPP). Note, equipment blanks are not required since no sampling equipment will be reused 
between locations to collect samples. 
 

Analytical Group 
No. of Field 
Duplicates No. of MS/MSDs 

No. of 
Trip Blanks 

VOCs One/10 field 
samples 

One/20 field 
samples 

One set of  
3 vials/cooler 

Total Petroleum 
Hydrocarbons (TPH) – 
Gasoline Range 
Organics (GRO) 

One/10 field 
samples 

One/20 field 
samples 

N/A 

TPH – Diesel Range 
Organics (DRO) 

One/10 field 
samples 

One/20 field 
samples 

N/A 

Total Suspended Solids One/10 field 
samples 

N/A N/A 

 Fill out laboratory chain of custody as samples are collected. 
 When finished sampling, complete laboratory chain of custody, finish packing sample cooler, and 

prepare for shipping to laboratory in accordance with site procedures. 
 Discharge any wastewater accumulated in bucket back into sediment pretreatment process 

equipment. 

 

CID WASTEWATER SAMPLING  

Procedure 

 For the CID grab samples, collect samples directly from treated effluent sample port SP-306.  
See OM&M Plan process and instrumentation diagram for sampling locations.  

 Collect samples when pumps and air stripper blower are in operation. 
 Label sample containers prior to collecting samples. The following sample nomenclature should 

be followed: 
- WC-SP###-T#-YEARMMDD(TIME)-VC# 

 Proceed to SP-900 sampling location. 
- Open valve on sample port and let wastewater drain into bucket for 5 to 10 seconds to purge 

any debris that might be present in the port. Adjust stream to manageable flow for filling 
sample containers.  

- Collect the sample directly from the SP-900 port (effluent grab samples). 
- Fill sample containers for total vinyl chloride analysis.  

 Containers should be filled to zero headspace. 
 Take care not to overfill preserved containers as this could result in loss of 

preservative. 
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 Cap each container when done filling and place in sample cooler filled with ice so 
that samples are chilled and stored at a temperature of 4 degrees Celsius.  

 Close sample port valve between containers and keep stream directed into bucket 
otherwise. 
 

 For the CID composite sample, collect sample at the end of batch generation (when treated 
wastewater will be shut off to that tank and will begin to be collected in a new tank). 

 Label sample containers prior to collecting samples. The following sample nomenclature should 
be followed: 
- WC-SP###-T#-YEARMMDD(TIME)-VC# 

 After reviewing the job hazard analysis (JHA) for tank sampling, proceed to top of the CID tank. 
Make sure to use 3 points of contact and close the safety bar on the stairway when you reach the 
top. 
- Using a bailer, collect a sample of the wastewater directly from the tank (batch composite 

sample).  
- Fill sample containers for total vinyl chloride analysis.  

 Containers should be filled to zero headspace. 
 Take care not to overfill preserved containers as this could result in loss of 

preservative. 
 Cap each container when done filling and place in sample cooler filled with ice so 

that samples are chilled and stored at a temperature of 4 degrees Celsius.  
 Close sample port valve between containers and keep stream directed into bucket 

otherwise. 
 Collect QC samples (e.g., VOC trip blanks) as necessary. QC samples should be collected at the 

following frequencies as specified in the CID QAPP. Note, equipment blanks are not required 
since no sampling equipment will be reused between locations to collect samples. 
 

Analytical Group 
No. of Field 
Duplicates No. of MS/MSDs 

No. of 
Trip Blanks 

VOCs One/10 field samples One/20 field samples One set of  
3 vials/cooler 

 Fill out laboratory chain of custody as samples are collected. 
 When finished sampling, complete laboratory chain of custody, finish packing sample cooler, and 

prepare for shipping to laboratory in accordance with site procedures. 
 Discharge any wastewater accumulated in bucket back into the CID tank from which the 

composite sample was collected. 
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SAFETY DATA SHEET 
 

Revision date  2019-27-9 
Revision number  2 

Page 1 of 6

SECTION 2) HAZARDS IDENTIFICATION

Classification

Eye Irritation - Category 2

Skin Irritation - Category 3

Pictograms

Signal Word

Warning

Hazardous Statements - Health

Causes serious eye irritation

Causes mild skin irritation

Precautionary Statements - General

If medical advice is needed, have product container or label at hand.

Keep out of reach of children.

Read label before use.

Precautionary Statements - Prevention

Wash thoroughly after handling. Wear protective gloves/protective clothing/eye protection/face protection.

Precautionary Statements - Response

IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do. Continue rinsing.

If eye irritation persists: Get medical advice/attention.

If skin irritation occurs: Get medical advice/attention.

Precautionary Statements - Storage

No precautionary statement available.

SECTION 1) CHEMICAL PRODUCT AND SUPPLIER'S IDENTIFICATION

FOC ND-9911

Waste/Water Treatment. For industrial use only 

Sep 27,2019

April 28, 2019

Azure Water Services

280 Callegari Drive West Haven, CT, US, 06516 

Chemtrec  800-424-9300, in US and Canada only

Product ID:

Product Name:

Revision Date:

Supersedes Date:

Manufacturer's Name: 

Address:

Emergency Phone: 

Precautionary Statements - Disposal

No precautionary statement available.

Hazards Not Otherwise Classified (HNOC)

None.



SECTION 4) FIRST-AID MEASURES

Inhalation

Remove source of exposure or move person to fresh air and keep comfortable for breathing. Immediately call a POISON 
CENTER/doctor/. If breathing has stopped, trained personnel should begin rescue breathing or, if the heart has stopped, immediately start 
cardiopulmonary resuscitation (CPR) or automated external defibrillation (AED).

Eye Contact

Remove source of exposure or move person to fresh air. Rinse eyes cautiously with lukewarm, gently flowing water for several minutes, 
while holding the eyelids open. Remove contact lenses, if present and easy to do. Continue rinsing for a flushing duration of 30 minutes. 
Take care not to rinse contaminated water into the unaffected eye or onto the face. Immediately call a POISON CENTER/doctor.

Skin Contact

Take off immediately all contaminated clothing, shoes and leather goods (e.g. watchbands, belts). Rinse skin with lukewarm, gently 
flowing water/shower for a duration of 30 minutes or until medical aid is available. Immediately call a POISON CENTER/doctor. Wash 
contaminated clothing before re-use or discard.

Ingestion

Rinse mouth with water. Do NOT induce vomiting. Give 1 to 2 cups of milk or water to drink. Never give anything by mouth to an 
unconscious person. If vomiting occurs naturally, lie on your side, in the recovery position. Immediately call a POISON CENTER/doctor.

Most Important Symptoms and Effects, Both acute and Delayed

No data available.

Indication of Any Immediate Medical Attention and Special Treatment Needed

No data available.

SECTION 5) FIRE-FIGHTING MEASURES

Suitable Extinguishing Media

Dry chemical, foam, carbon dioxide. Sand or earth may be used for small fires only.

Use extinguishing agent suitable for type of surrounding fire.

Unsuitable Extinguishing Media

Do not use direct water stream since this may cause fire to spread.

Specific Hazards in Case of Fire

In case of fire, hazardous decomposition products may include sulphur oxides.

Fire-Fighting Procedures

Isolate immediate hazard area and keep unauthorized personnel out. Stop spill/release if it can be done safely. Move undamaged 
containers from immediate hazard area if it can be done safely. Water spray may be useful in minimizing or dispersing vapors and to 
protect personnel. Water may be ineffective but can be used to cool containers exposed to heat or flame. Caution should be exercised 
when using water or foam as frothing may occur, especially if sprayed into containers of hot, burning liquid. Dispose of fire debris and 
contaminated extinguishing water in accordance with official regulations.

Special Protective Actions

Wear protective pressure self-contained breathing apparatus (SCBA) and full turnout gear.

SECTION 3) COMPOSITION / INFORMATION ON INGREDIENTS
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This product is not classified as Hazardous under the OSHA Hazard Communication Standard (29 CFR 1910.1200). 
All of the product's ingredients are either listed or exempt from the TSCA Inventory.

Some specific chemical identity is being withheld as a trade secrets
None of the chemicals in this product are hazardous according to the GHS.

Substances/Mixtures
Chemical nature:    Anionic Polyacrylamide



SECTION 6) ACCIDENTAL RELEASE MEASURES

Emergency Procedure

Isolate hazard area and keep unnecessary people away. Remove all possible sources of ignition in the surrounding area. Notify 
authorities if any exposure to the general public or the environment occurs or is likely to occur.

Absorb spill with absorbent material or vacuum spill into polyethylene lined steel or plastic drums.

Do not touch or walk through spilled material.

If spilled material is cleaned up using a regulated solvent, the resulting waste mixture may be regulated.

Recommended Equipment

Positive pressure, full-facepiece self-contained breathing apparatus (SCBA), or positive pressure supplied air respirator with escape 
SCBA (NIOSH approved).

Personal Precautions

Avoid breathing vapor or mist. Avoid contact with skin, eye or clothing. Ensure adequate ventilation. Do not touch damaged containers or 
spilled materials unless wearing appropriate protective clothing.

Environmental Precautions

Stop spill/release if it can be done safely. Prevent spilled material from entering sewers, storm drains, other unauthorized drainage 
systems and natural waterways by using sand, earth, or other appropriate barriers.

Methods and Materials for Containment and Cleaning Up

Contain and collect spillage with non-combustible, absorbent material e.g. sand, earth, vermiculite or diatomaceous earth and place in 
container for disposal according to local regulations. Contaminated absorbent material may pose the same hazard as the spilled product.

SECTION 7) HANDLING AND STORAGE

General

Wash hands after use.
Do not get in eyes, on skin or on clothing.
Do not breathe vapors or mists.
Use good personal hygiene practices.
Eating, drinking and smoking in work areas is prohibited.
Remove contaminated clothing and protective equipment before entering eating areas.
Eyewash stations and showers should be available in areas where this material is used and stored.

Ventilation Requirements

Use only with adequate ventilation to control air contaminants to their exposure limits. The use of local ventilation is recommended to 
control emissions near the source.

Storage Room Requirements

Keep container(s) tightly closed and properly labeled. Store in cool, dry, well-ventilated areas away from heat, direct sunlight and strong 
oxidizers. Store in approved containers and protect against physical damage. Keep containers securely sealed when not in use. Indoor 
storage should meet OSHA standards and appropriate fire codes. Containers that have been opened must be carefully resealed to 
prevent leakage. Empty containers retain residue and may be dangerous.
Use ventilation systems where this product is used and stored.

SECTION 8) EXPOSURE CONTROLS, PERSONAL PROTECTION

Eye Protection

Wear eye protection with side shields or goggles. Wear indirect-vent, impact and splash resistant goggles when working with liquids. If 
additional protection is needed for entire face, use in combination with a face shield.

Skin Protection

Use of gloves approved to relevant standards made from the following materials may provide suitable chemical protection: PVC, 
neoprene or nitrile rubber gloves. Suitability and durability of a glove is dependent on usage, e.g. frequency and duration of contact, 
chemical resistance of glove material, glove thickness, dexterity. Always seek advice from glove suppliers. Contaminated gloves should
be replaced. Use of an apron and over-boots of chemically impervious materials such as neoprene or nitrile rubber is recommended to 
avoid skin sensitization. The type of protective equipment must be selected according to the concentration and amount of the 
dangerous substance at the specific workplace. Launder soiled clothes or properly disposed of contaminated material, which cannot be 
decontaminated. 
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Respiratory Protection

If engineering controls do not maintain airborne concentrations to a level which is adequate to protect worker, a respiratory protection 
program that meets or is equivalent to OSHA 29 CFR 1910.134 and ANSI Z88.2 should be followed. Check with respiratory protective 
equipment suppliers.

Appropriate Engineering Controls

Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective threshold 
limit value.

SECTION 9) PHYSICAL AND CHEMICAL PROPERTIES

Physical and Chemical Properties

Off white granular solid 

6.0 - 8.0 

N/A 

characteristic odor 

< 2% 

N/A 

Similar to water 

N/A 

<32 °F
>212 °F

Appearance

pH

Odor Threshold

Odor Description

Water Solubility

Viscosity

Vapor Pressure

Vapor Density

Freezing Point

Boiling Point

Evaporation Rate

Flammability

N/A 

Flash point at or above 200°F/93°C 

Density 5.85 lb/gal

Specific Gravity 0.65 - 0.85 

SECTION 10) STABILITY AND REACTIVITY

Stability

Stable under normal storage and handling conditions.

Conditions To Avoid

Avoid heat, sparks, flame, high temperature and contact with incompatible materials.

Hazardous Reactions/Polymerization

Hazardous polymerization will not occur.

Incompatible Materials

Strong bases, acids, oxidizing and reducing agents.

Hazardous Decomposition Products

May produce carbon monoxide, carbon dioxide.
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SECTION 11) TOXICOLOGICAL INFORMATION

SECTION 12) ECOLOGICAL INFORMATION
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Likely Routes of Exposure

Inhalation, ingestion, skin absorption.

Acute Toxicity

Acute Oral Toxicity:  Results displayed may not be the result of actual testing of this material  but based on a similar tested material
              LD50, Rat, 4 hr > 2,500 mg/kg  (estimated)
Acute Inhalation Toxicity: LC50, Rat, 4 hr, > 20mg/l          (estimated)

Acute Dermal Toxicity:      LD50, Rabbit, > 10,000 mg/kg  (estimated) 

Carcinogenicity

Based on available data, the classification criteria are not meet. 

Respiratory/Skin Sensitization
No Data Available

Serious Eye Damage/Irritation

Causes serious eye irritation

Skin Corrosion/Irritation

Causes mild skin irritation

Specific Target Organ Toxicity - Repeated Exposure

No Data Available

Specific Target Organ Toxicity - Single Exposure

No Data Available

Ecotoxicity effects
Aquatic Toxicity:  Ecotoxicological information provided is based on a structurally or compositionally similar product.

        LC50, Bluegill sunfish (Lepomis macrochirus), 96 hr,  > 100 mg/kg    OECD Test Guideline 203 
        LC50, Rainbow Trout (Oncorhynchus mykiss), 96 hr,  > 100 mg/l

        EC50, Water Flea (Daphina Magna), 48 hr, > 100 mg/l
        EC50, Amphipoda (Corophium Volutator), 10 d, 1415 mg/l
        EC50, Copepod (Acartia Tonsa), 48 hr,  342 mg/l 

       OECD Test Guideline 203

 OECD Test Guideline 202
OECD Test Guideline 202

  OECD Test Guideline 202

        IC50, Green Algae (Selenastrum capricornutum), 72 hr, > 100mg/l    OECD Test Guideline 201
        IC50, Diatom (Skeletonema Costatum), 72 hr, 2,276 mg/l     OECD Test Guideline 201

Mobility in Soil
 

Water Solubility: Limited by viscosity.
Surface Tension: Not applicable

Bioaccumulation is unlikely. Because of the high molecular weight of the polymer diffusion through biological membranes is very small. 

Bioaccumulative potential 

Partion coefficient 
N-octanol/water: Not applicable

Persistence and degradability 
Ecotoxicological information provided is based on a structurally or compositionally similar product.

Not Readily Biodegradable.
Ready Biodegradability:   d:< 10% 
Biodegradability in Seawater:  d: 1.7%

OECD Test Guideline 301 D/28
    OECD Test Guideline 306/28

Other adverse effects 
This material is not classified as dangerous  for the environment .



SECTION 13) DISPOSAL CONSIDERATIONS

Waste Disposal

Under RCRA it is the responsibility of the user of the product to determine at the time of disposal whether the product meets RCRA criteria 
for hazardous waste. Waste management should be in full compliance with federal, state and local laws.
Empty Containers retain product residue which may exhibit hazards of material, therefore do not pressurize, cut, glaze, weld or use for 
any other purposes. Return drums to reclamation centers for proper cleaning and reuse.

SECTION 14) TRANSPORT INFORMATION
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CAS Chemical Name % By Weight Regulation List

No applicable 
CAS

No applicable 
chemical

- -

SECTION 16) OTHER INFORMATION

Glossary

ACGIH- American Conference of Governmental Industrial Hygienists; ANSI- American National Standards Institute; Canadian 
TDGCanadian Transportation of Dangerous Goods; CAS- Chemical Abstract Service; Chemtrec- Chemical Transportation Emergency 
Center(US); CHIP- Chemical Hazard Information and Packaging; DSL- Domestic Substances List; EC- Equivalent Concentration; EH40
(UK)- HSE Guidance Note EH40 Occupational Exposure Limits; EPCRA- Emergency Planning and Community Right-To-Know Act; ESL 
Effects screening levels; HMIS- Hazardous Material Information Service; LC- Lethal Concentration; LD- Lethal Dose; NFPA- National Fire 
Protection Association; OEL- Occupational Exposure Limits; OSHA- Occupational Safety and Health Administration, US Department of 
Labor; PEL- Permissible Exposure Limit; SARA (Title III)- Superfund Amendments and Reauthorization Act; SARA 313- Superfund 
Amendments and Reauthorization Act, Section 313; SCBA- Self Contained Breathing Apparatus; STEL-Short Term Exposure Limit; TCEQ 
Texas Commission on Environmental Quality; TLV- Threshold Limit Value; TSCA- Toxic Substances Control Act Public Law 94-469; TWA 
Time Weighted Value; US DOT- US Department of Transportation; WHMIS- Workplace Hazardous Materials Information System.

Any concentration shown as a range is to protect confidentiality or is due to batch variation.

SECTION 15) REGULATORY INFORMATION

DISCLAIMER
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. Final determination of suitability of any material is the sole 
responsibility of the user. All materials may present unknown hazards and should be used with caution. Although certain hazards are described herein, we 
cannot guarantee that these are the only hazards that exist. The above information pertains to this product as currently formulated, and is based on the 
information available at this time.  Addition of reducers or other additives to this product may substantially alter the composition and hazards of the product. 
Since conditions of use are outside our control, we make no warranties, express or implied, and assume no liability in connection with any use of this 
information.

U.S. DOT Information

For all transportation accidents, call CHEMTREC at 800/424-9300. All spills and leaks of this material must be handled in accordance with 

local, state, and federal regulations.

DOT Shipping Designation:

Non-hazardous under 29-CFR 1910.1200. Water treatment compound



Hydrosil International LTD.
125 Prairie Lake Road - East Dundee, IL 60118

Phone: 847-844-0680
Emergency Phone: 847-844-0680

Fax: 847-844-0799

HS-200 Safety Data Sheet
Revision date : 2015

SECTION 1: Identification of the substance/mixture and of the company/undertaking

1.1 - Product Identifier

Product Name: HS-200

1.2 - Relevant identified uses of the substance or mixture and uses advised against

Use of the substance/mixture : Filtration

1.3 - Details of the supplier of the safety data sheet

Hydrosil International Ltd.
125 Prairie Lake Rd
East Dundee, IL 60118

T 847-844-0680 - F 847-844-0799 
www.hydrosilintl.com

1.4 - Emergency telephone number

Emergency number : 1-847-844-0680

Section 2: Hazards Identification

2.1 - Classification of the substance or mixture

GHS-US classification 
Eye Dam. 1 H318
STOT SE 3 H335

2.2 - Label Elements

GHS-US labeling 
Hazard pictograms (GHS-US) : 

Signal word (GHS-US) : Danger
Hazard statements (GHS-US) :

H318 - Causes serious eye damage 
H335 - May cause respiratory irritation

Precautionary statements (GHS-US) : 

P261 - Avoid breathing dust/fume/gas/mist/vapors/spray 
P271 - Use only outdoors or in a well-ventilated area 
P280 - Wear protective gloves/protective clothing/eye protection/face protection 
P304+P340 - IF INHALED: Remove person to fresh air and keep comfortable for breathing 
P305+P351+P338 - If in eyes: Rinse cautiously with water for several minutes. Remove contact lenses, if
present and easy to do. Continue rinsing 
P310 - Immediately call a POISON CENTER/doctor/… 
P312 - Call a POISON CENTER/doctor/…/if you feel unwell 
P403+P233 - Store in a well-ventilated place. Keep container tightly closed 
P405 - Store locked up 
P501 - Dispose of contents/container to ...

2.3 - Other Hazards

No additional information available

2.4 - Unknown acute toxicity (GHS US)

No data available

SECTION 3: Composition/information on ingredients

3.1 - Substances

Not applicable

3.2 - Mixture



Name Product Identifier % GHS-US Classification
Zeolite (CAS No.) 1318-02-1 85.2 - 86.2 STOT SE 3, H335
Water (CAS No.) 7732-18-5 8.4 - 11.4 Not classified
N,N,N-Trimethyl-1-hexadecanaminium chloride (CAS No.) 112-02-7 3.4 - 5.4 Skin Irrit. 2, H315 

Eye Dam. 1, H318 
Aquatic Acute 1, H400

SECTION 4: First aid measures

4.1 - Description of first aid measures

First-aid measures after inhalation : Remove person to fresh air. If not breathing, administer CPR or artificial
respiration. Get immediate medical attention.
First-aid measures after skin contact : If skin reddening or irritation develops, seek medical attention. 
First-aid measures after eye contact : Immediately flush eyes with plenty of water for at least 15 minutes. If irritation
persists get medical attention. 
First-aid measures after ingestion : If the material is swallowed, get immediate medical attention or advice. DO
NOT induce vomiting unless directed to do so by medical personnel.

4.2 - Most important symptoms and effects, both acute and delayed

Symptoms/injuries after inhalation : May cause respiratory irritation. 
Symptoms/injuries after skin contact : Causes skin irritation. 
Symptoms/injuries after eye contact : Causes serious eye irritation. 
Symptoms/injuries after ingestion : May be harmful if swallowed.

4.3 - Indication of any immediate medical attention and special treatment needed

No additional information available

SECTION 5: Firefighting measures

5.1 - Extinguishing media

Suitable extinguishing media :  If involved with fire, flood with plenty of water.
Unsuitable extinguishing media : None.

5.2 - Special hazards arising from the substance or mixture

Fire hazard : None known. 
Explosion hazard : None known.

5.3 - Advice for firefighters

Protection during firefighting : Firefighters should wear full protective gear.

SECTION 6: Accidental release measures

6.1 - Personal precautions, protective equipment and emergency procedures

General measures : Avoid contact with the skin and the eyes.
For non-emergency personnel : No additional information available
For emergency responders : No additional information available

6.2 - Environmental precautions

None.

6.3 - Methods and material for containment and cleaning up

For containment : If possible, stop flow of product. 
Methods for cleaning up : Shovel or sweep up and put in a closed container for disposal.

6.4 - Reference to other sections

No additional information available

SECTION 7: Handling and storage

7.1 - Precautions for safe handling

Precautions for safe handling : Wet carbon/coal removes oxygen from air causing a severe hazard to workers
inside carbon vessels or confined spaces.

7.2 - Conditions for safe storage, including any incompatibilities

Storage conditions : Protect containers from physical damage. Store in dry, cool, well-ventilated area.

7.3 - Specific end use(s)

No additional information available

SECTION 8: Exposure controls/personal protection

8.1 - Control parameters

No additional information available

8.2 - Exposure controls



Appropriate engineering controls : Local exhaust and general ventilation must be adequate to meet exposure
standards. 
Hand protection : Use impervious gloves.
Eye protection : Safety glasses. 
Skin and body protection : Wear suitable working clothes. 
Respiratory protection : If airborne concentrations are above the applicable exposure limits, use NIOSH
approved respiratory protection.

SECTION 9: Physical and chemical properties

9.1 - Information on basic physical and chemical properties

Physical state : Solid 
Appearance : Irregular shaped. 
Color : White 
Odor : No data available 
Odor threshold : No data available 
pH : No data available 
Relative evaporation rate (butyl acetate=1) : No data available 
Melting point : No data available 
Freezing point : No data available 
Boiling point : No data available 
Flash point : No data available 
Self ignition temperature : No data available 
Decomposition temperature : No data available 
Flammability (solid, gas) : No data available 
Vapor pressure : No data available 
Relative vapor density at 20 °C : No data available 
Relative density : 57-59 lb/ft3 
Solubility : No data available 
Log Pow : No data available 
Log Kow : No data available 
Viscosity, kinematics : No data available 
Viscosity, dynamic : No data available 
Explosive properties : No data available 
Oxidizing properties : No data available 
Explosive limits : No data available

9.1 - Other information

No additional information available

SECTION 10: Stability and Reactivity

10.1 - Reactivity

No additional information available

10.2 - Chemical stability

Stable under normal conditions.

10.3 - Possibility of hazardous reactions

Will not occur

10.4 - Conditions to avoid

None

10.5 - Incompatible materials

Strong oxidizing and reducing agents.

10.6 - Hazardous decomposition products

Organic chlorides, amines, hydrogen chloride may be produced.

SECTION 11: Toxicological information

11.1 - Information on toxicological effects

Acute toxicity : Not classified
 

Zeolite (1318-02-1)
LD50 oral rat 5000 mg/kg
LD50 dermal rabbit > 2000 mg/kg
LC50 inhalation rat (mg/l) 2.4 mg/l (Exposure time: 1 h)
ATE (oral) 5000 mg/kg

Skin corrosion/irritation : Not classified 
Serious eye damage/irritation : Causes serious eye damage. 
Respiratory or skin sensitization : Not classified 
Germ cell mutagenicity : Not classified 
Carcinogenicity : Not classified

Zeolite (1318-02-1)
IARC group 3



Reproductive toxicity : Not classified 
Specific target organ toxicity (single exposure) : May cause respiratory irritation.
Specific target organ toxicity (repeated exposure) : Not classified 
Aspiration hazard : Not classified

SECTION 12: Ecological information

12.1 - Toxicity

Zeolite (1318-02-1)

LC50 fishes 1 1800 mg/l (Exposure time: 96 h - Species: Brachydanio
rerio [semi-static])

EC50 Daphnia 1 1000 - 1800 mg/l (Exposure time: 48 h - Species:
Daphnia magna)

EC50 other aquatic organisms 1 18 mg/l (Exposure time: 96 h - Species: Desmodesmus
subspicatus)

LC50 fish 2 3200 - 5600 mg/l (Exposure time: 96 h - Species:
Oryzias latipes [semi-static])

12.2 - Persistence and degradability

No additional information available

12.3 - Bioaccumulative potential

No additional information available

12.4 - Mobility in soil

No additional information available

12.5 - Other adverse effects

No additional information available

SECTION 13: Disposal considerations

13.1 - Waste treatment methods

Waste disposal recommendations : Dispose of contents/container in accordance with
local/regional/national/international regulations.

SECTION 14: Transport information

In accordance with DOT / ADR / RID / ADNR / IMDG / ICAO / IATA

14.1 - UN number

Not applicable

14.2 - UN proper shipping name

Not applicable

SECTION 15: Regulatory information

15.1 - US Federal regulations

15.2 - US State regulations

No additional information available

SECTION 16: Other information

 Full text of H-phrases:

Aquatic Acute 1 Hazardous to the aquatic environment - Acute Hazard
Category 1

Eye Dam. 1 Serious eye damage/eye irritation Category 1
Skin Irrit. 2 skin corrosion/irritation Category 2

STOT SE 3 Specific target organ toxicity (single exposure)
Category 3

H315 Causes skin irritation
H318 Causes serious eye damage
H335 May cause respiratory irritation
H400 Very toxic to aquatic life

NFPA health hazard : 2 - Intense or continued exposure could cause temporary incapacitation or possible residual
injury unless prompt 
medical attention is given. 
NFPA fire hazard : 0 - Materials that will not burn. 
NFPA reactivity : 0 - Normally stable, even under fire exposure conditions, and are not reactive with water

 

This information is based on our current knowledge and is intended to describe the product for the purposes of health, safety
and environmental requirements only. It should not therefore be construed as guaranteeing any specific property of the
product. 
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SECTION 2) HAZARDS IDENTIFICATION

Classification

Corrosive to metals - Category 1

Eye Irritation - Category 2

Skin Irritation - Category 2

Pictograms

Signal Word

Warning

Hazardous Statements - Health

Causes serious eye irritation

Causes skin irritation

Hazardous Statements - Physical

May be corrosive to metals

Precautionary Statements - General

If medical advice is needed, have product container or label at hand.

Keep out of reach of children.

Read label before use.

Precautionary Statements - Prevention

Keep only in original packaging.

Wash thoroughly after handling.

Wear protective gloves/protective clothing/eye protection/face protection.

SECTION 1) CHEMICAL PRODUCT AND SUPPLIER'S IDENTIFICATION

Product Name:

Product Use:

Revision Date:

Supersedes Date:

Manufacturer's Name: 

Address:

Emergency Phone: 

Redux E50

Water and Wastewater Treatment Coagulant/Flocculant

Apr 15, 2019

Mar 5, 2015

Azure Water Services

280 Callegari Dr. West Haven CT, 06516

Chemtrec, (1) 800-424-9300, in US and Canada only
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IF ON SKIN: Wash with plenty of water.

Specific treatment (see first-aid on this SDS).

If skin irritation occurs: Get medical advice/attention.

Take off contaminated clothing. And wash it before reuse.

Precautionary Statements - Storage

Store in a corrosive resistant container with a resistant inner liner.

Precautionary Statements - Disposal

No precautionary statement available.

Hazards Not Otherwise Classified (HNOC)

None.

SECTION 4) FIRST-AID MEASURES

Inhalation

Remove source of exposure or move person to fresh air and keep comfortable for breathing. Immediately call a POISON 
CENTER/doctor/. If breathing has stopped, trained personnel should begin rescue breathing or, if the heart has stopped, immediately start 
cardiopulmonary resuscitation (CPR) or automated external defibrillation (AED).

Eye Contact

Remove source of exposure or move person to fresh air. Rinse eyes cautiously with lukewarm, gently flowing water for several minutes, 
while holding the eyelids open. Remove contact lenses, if present and easy to do. Continue rinsing for a flushing duration of 30 minutes. 
Take care not to rinse contaminated water into the unaffected eye or onto the face. Immediately call a POISON CENTER/doctor.

Skin Contact

Take off immediately all contaminated clothing, shoes and leather goods (e.g. watchbands, belts). Rinse skin with lukewarm, gently 
flowing water/shower for a duration of 30 minutes or until medical aid is available. Immediately call a POISON CENTER/doctor. Wash 
contaminated clothing before re-use or discard.

Ingestion

Rinse mouth with water. Do NOT induce vomiting. Give 1 to 2 cups of milk or water to drink. Never give anything by mouth to an 
unconscious person. If vomiting occurs naturally, lie on your side, in the recovery position. Immediately call a POISON CENTER/doctor.

Most Important Symptoms and Effects, Both acute and Delayed

No data available.

Indication of Any Immediate Medical Attention and Special Treatment Needed

No data available.

SECTION 5) FIRE-FIGHTING MEASURES

Suitable Extinguishing Media

Dry chemical, foam, carbon dioxide. Sand or earth may be used for small fires only.

Use extinguishing agent suitable for type of surrounding fire.

CAS % By Weight

PROPRIETARY

Chemical Name

Trade Secret Ingredient 45 - 55%

Specific chemical identity and/or exact percentage (concentration) of the composition has been withheld to protect confidentiality.

SECTION 3) COMPOSITION / INFORMATION ON INGREDIENTS

Absorb spillage to prevent material damage.

IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do. Continue rinsing. 

If eye irritation persists: Get medical advice/attention.

Precautionary Statements - Response
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Fire-Fighting Procedures

Isolate immediate hazard area and keep unauthorized personnel out. Stop spill/release if it can be done safely. Move undamaged 
containers from immediate hazard area if it can be done safely. Water spray may be useful in minimizing or dispersing vapors and to 
protect personnel. Water may be ineffective but can be used to cool containers exposed to heat or flame. Caution should be exercised 
when using water or foam as frothing may occur, especially if sprayed into containers of hot, burning liquid. Dispose of fire debris and 
contaminated extinguishing water in accordance with official regulations.

Special Protective Actions

Wear protective pressure self-contained breathing apparatus (SCBA) and full turnout gear.

SECTION 6) ACCIDENTAL RELEASE MEASURES

Emergency Procedure

Isolate hazard area and keep unnecessary people away. Remove all possible sources of ignition in the surrounding area. Notify 
authorities if any exposure to the general public or the environment occurs or is likely to occur.

Absorb spill with absorbent material or vacuum spill into polyethylene lined steel or plastic drums.

Do not touch or walk through spilled material.

If spilled material is cleaned up using a regulated solvent, the resulting waste mixture may be regulated.

Recommended Equipment

Positive pressure, full-facepiece self-contained breathing apparatus (SCBA), or positive pressure supplied air respirator with escape 
SCBA (NIOSH approved).

Personal Precautions

Avoid breathing vapor or mist. Avoid contact with skin, eye or clothing. Ensure adequate ventilation. Do not touch damaged containers or 
spilled materials unless wearing appropriate protective clothing.

Environmental Precautions

Stop spill/release if it can be done safely. Prevent spilled material from entering sewers, storm drains, other unauthorized drainage 
systems and natural waterways by using sand, earth, or other appropriate barriers.

Methods and Materials for Containment and Cleaning Up

Contain and collect spillage with non-combustible, absorbent material e.g. sand, earth, vermiculite or diatomaceous earth and place in 
container for disposal according to local regulations. Contaminated absorbent material may pose the same hazard as the spilled product.

SECTION 7) HANDLING AND STORAGE

General

Wash hands after use.
Do not get in eyes, on skin or on clothing.
Do not breathe vapors or mists.
Use good personal hygiene practices.
Eating, drinking and smoking in work areas is prohibited.
Remove contaminated clothing and protective equipment before entering eating areas.
Eyewash stations and showers should be available in areas where this material is used and stored.

Ventilation Requirements

Use only with adequate ventilation to control air contaminants to their exposure limits. The use of local ventilation is recommended to 
control emissions near the source.

Storage Room Requirements

Keep container(s) tightly closed and properly labeled. Store in cool, dry, well-ventilated areas away from heat, direct sunlight and strong 
oxidizers. Store in approved containers and protect against physical damage. Keep containers securely sealed when not in use. Indoor 
storage should meet OSHA standards and appropriate fire codes. Containers that have been opened must be carefully resealed to 
prevent leakage. Empty containers retain residue and may be dangerous.

Use non-sparking ventilation systems, approved explosion-proof equipment and intrinsically safe electrical systems in areas where this 
product is used and stored.

Specific Hazards in Case of Fire

In case of fire, hazardous decomposition products may include sulphur oxides.

Unsuitable Extinguishing Media

Do not use direct water stream since this may cause fire to spread.
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SECTION 8) EXPOSURE CONTROLS, PERSONAL PROTECTION

Eye Protection

Wear eye protection with side shields or goggles. Wear indirect-vent, impact and splash resistant goggles when working with liquids. If 
additional protection is needed for entire face, use in combination with a face shield.

Skin Protection

Use of gloves approved to relevant standards made from the following materials may provide suitable chemical protection: PVC, 
neoprene or nitrile rubber gloves. Suitability and durability of a glove is dependent on usage, e.g. frequency and duration of contact, 
chemical resistance of glove material, glove thickness, dexterity. Always seek advice from glove suppliers. Contaminated gloves should 
be replaced. Use of an apron and over-boots of chemically impervious materials such as neoprene or nitrile rubber is recommended to 
avoid skin sensitization. The type of protective equipment must be selected according to the concentration and amount of the dangerous 
substance at the specific workplace. Launder soiled clothes or properly disposed of contaminated material, which cannot be 
decontaminated.

Respiratory Protection

If engineering controls do not maintain airborne concentrations to a level which is adequate to protect worker, a respiratory protection 
program that meets or is equivalent to OSHA 29 CFR 1910.134 and ANSI Z88.2 should be followed. Check with respiratory protective 
equipment suppliers.

Appropriate Engineering Controls

Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective threshold 
limit value.

Physical and Chemical Properties

Density 11.10 lb/gal

Specific Gravity 1.33 - 1.35 

SECTION 9) PHYSICAL AND CHEMICAL PROPERTIES

Colorless to yellow liquid 

3 - 4 

N/A 

N/A 

complete 

< 100cps @20C 

Similar to water 

N/A 

<19 °F
>212 °F
N/A 

Appearance

pH

Odor Threshold

Odor Description

Water Solubility

Viscosity

Vapor Pressure

Vapor Density

Freezing Point

Boiling Point

Evaporation Rate

Flammability Will not burn 

SECTION 10) STABILITY AND REACTIVITY

Stability

Stable under normal storage and handling conditions.

Conditions To Avoid

Avoid heat, sparks, flame, high temperature and contact with incompatible materials.

Hazardous Reactions/Polymerization

Hazardous polymerization will not occur.

Incompatible Materials

Strong bases, acids, oxidizing and reducing agents.

Hazardous Decomposition Products
May produce carbon monoxide, carbon dioxide.
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SECTION 11) TOXICOLOGICAL INFORMATION

Likely Routes of Exposure

Inhalation LC50 : Not Available
Oral LD50 : Not Available
Dermal LD50 : Not Available

Aspiration Hazard

No Data Available

Respiratory/Skin Sensitization

No Data Available

Serious Eye Damage/Irritation

Causes serious eye irritation

Skin Corrosion/Irritation

Causes skin irritation

Specific Target Organ Toxicity - Repeated Exposure

Acute Toxicity

Component weight-% Oral LD50 Dermal LD50 Inhalation LC50 
Trade Secret  Ingredient 45 - 55% = 9187 mg/kg  ( Rat ) > 2000 mg/k  ( Rat ) -- 

No Data Available

Specific Target Organ Toxicity - Single Exposure

No Data Available

SECTION 12) ECOLOGICAL INFORMATION

Ecotoxicity  

Acute aquatic toxicity  - Product Information 

Fish 

Crustacea 

Algae/aquatic plants 

LC 50 (96 hour, static) 776.4 mg/L Pimephales promelas (Fathead Minnow) 1 
EC 50 (96 hour, static) 265.5 mg/L Pimephales promelas (Fathead Minnow) 1  

LC 50 (48 hour, static) 803.8 mg/L Ceriodaphnia dubia (Water Flea) 1 
EC 50 (48 hour, static) 33.2 mg/L Ceriodaphnia dubia (Water Flea) 1   

No information available 

Acute aquatic toxicity  - Component Information 

Component weight-% Algae/aquatic plants Fish Toxicity to daphnia and other 
aquatic invertebrates 

Trade Secret  Ingredient 45 - 55% -- LC50 (96 h static)  100 - 500 mg/L 
(Brachydanio rerio)  

-- 

Mobility in Soil

No data available.

Bio-accumulative Potential

No data available.

Persistence and Degradability

No data available.

Other Adverse Effect

No data available.
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SECTION 13) DISPOSAL CONSIDERATIONS

Waste Disposal

Under RCRA it is the responsibility of the user of the product to determine at the time of disposal whether the product meets RCRA criteria 
for hazardous waste. Waste management should be in full compliance with federal, state and local laws.
Empty Containers retain product residue which may exhibit hazards of material, therefore do not pressurize, cut, glaze, weld or use for 
any other purposes. Return drums to reclamation centers for proper cleaning and reuse.

SECTION 14) TRANSPORT INFORMATION

SECTION 15) REGULATORY INFORMATION

CAS Chemical Name % By Weight Regulation List

No applicable 
CAS

No applicable 
chemical

- -

U.S. DOT Information

NOT REGULATED FOR TRANSPORTATION 

This product is excepted from DOT regulations under 49 CFR 173.154(d) when shipped by road or railway. The product exception is 

referenced in 49 CFR 172.101 Table.  Packaging material must not be aluminum, steel or be degraded by this product   

Glossary

ACGIH- American Conference of Governmental Industrial Hygienists; ANSI- American National Standards Institute; Canadian 
TDGCanadian Transportation of Dangerous Goods; CAS- Chemical Abstract Service; Chemtrec- Chemical Transportation Emergency 
Center(US); CHIP- Chemical Hazard Information and Packaging; DSL- Domestic Substances List; EC- Equivalent Concentration; EH40
(UK)- HSE Guidance Note EH40 Occupational Exposure Limits; EPCRA- Emergency Planning and Community Right-To-Know Act; ESL 
Effects screening levels; HMIS- Hazardous Material Information Service; LC- Lethal Concentration; LD- Lethal Dose; NFPA- National Fire 
Protection Association; OEL- Occupational Exposure Limits; OSHA- Occupational Safety and Health Administration, US Department of 
Labor; PEL- Permissible Exposure Limit; SARA (Title III)- Superfund Amendments and Reauthorization Act; SARA 313- Superfund 
Amendments and Reauthorization Act, Section 313; SCBA- Self Contained Breathing Apparatus; STEL-Short Term Exposure Limit; TCEQ 
Texas Commission on Environmental Quality; TLV- Threshold Limit Value; TSCA- Toxic Substances Control Act Public Law 94-469; TWA 
Time Weighted Value; US DOT- US Department of Transportation; WHMIS- Workplace Hazardous Materials Information System.

Additional Information

Any concentration shown as a range is to protect confidentiality or is due to batch variation.

SECTION 16) OTHER INFORMATION

Version 1.0:
Revision Date: Apr 15,2019 
First Edition.

DISCLAIMER
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. Final determination of suitability of any material is the sole 
responsibility of the user. All materials may present unknown hazards and should be used with caution. Although certain hazards are described herein, we 
cannot guarantee that these are the only hazards that exist. The above information pertains to this product as currently formulated, and is based on the 
information available at this time.  Addition of reducers or other additives to this product may substantially alter the composition and hazards of the product. 
Since conditions of use are outside our control, we make no warranties, express or implied, and assume no liability in connection with any use of this 
information.
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RICCA CHEMICAL COMPANY(R*)

SAFETY DATA SHEET

CLASSIFIED ACCORDING TO OSHA HAZARD COMMUNICATION STANDARD (HCS)

SECTION 1: IDENTIFICATION 

1.1. PRODUCT IDENTIFIER:

TRADE NAME OR DESIGNATION: SODIUM THIOSULFATE, 0.100 NORMAL (N/10)

PRODUCT NUMBER: 7950

OTHER IDENTIFYING PRODUCT NUMBERS:
7950-1, 7950-16, 7950-1CS, 7950-1CT, 7950-2.5, 7950-32, 7950-32CS, 7950-4,
7950-5, 7950-55

1.2. RECOMMENDED USE AND RESTRICTIONS ON USE:
GENERAL LABORATORY REAGENT

1.3. DETAILS OF THE SUPPLIER OF THE SAFETY DATA SHEET:



COMPANY: RICCA CHEMICAL COMPANY

ADDRESS:
448 WEST FORK DRIVE
ARLINGTON, TX 76012
USA

TELEPHONE: 888-467-4222

1.4. EMERGENCY TELEPHONE NUMBER (24 HOURS)
CHEMTREC (USA): 800-424-9300
CHEMTREC (INTERNATIONAL): 1+ 703-527-3887

SECTION 2: HAZARD(S) IDENTIFICATION 

2.1. CLASSIFICATION OF THE SUBSTANCE OR MIXTURE:
FOR THE FULL TEXT OF THE HAZARD AND PRECAUTIONARY STATEMENTS LISTED BELOW,
SEE SECTION 16.

HAZARD CLASS     CATEGORY    HAZARD STATEMENTS  PRECAUTIONARY STATEMENTS

SKIN SENSITIZER  CATEGORY 1  H317               P261, P272, P280,
                                                P302+P352, P332+P313,
                                                P321, P363, P501

2.2. GHS LABEL ELEMENTS:

PICTOGRAMS: EXCLAMATION MARK

SIGNAL WORD: WARNING

HAZARD STATEMENTS:

HAZARD NUMBER   HAZARD STATEMENT

H317            MAY CAUSE AN ALLERGIC SKIN REACTION.

PRECAUTIONARY STATEMENTS:

PRECAUTIONARY NUMBER  PRECAUTIONARY STATEMENT

P261                  AVOID BREATHING FUMES, MIST, VAPORS, OR SPRAY.

P272                  CONTAMINATED WORK CLOTHING MUST NOT BE ALLOWED OUT OF
                      THE WORKPLACE.

P280                  WEAR PROTECTIVE GLOVES AND EYE PROTECTION.

P302+P352             IF ON SKIN: WASH WITH PLENTY OF SOAP AND WATER.

P321                  SPECIFIC TREATMENT (WASH AREAS OF CONTACT WITH
                      WATER).

P332+P313             IF SKIN IRRITATION OCCURS: GET MEDICAL ATTENTION.

P363                  WASH CONTAMINATED CLOTHING BEFORE REUSE.

P501                  DISPOSE OF CONTENTS IN ACCORDANCE WITH LOCAL, STATE,
                      FEDERAL AND INTERNATIONAL REGULATIONS.

2.4. HAZARDS NOT OTHERWISE CLASSIFIED OR COVERED BY GHS:
DATA NOT AVAILABLE.



SECTION 3: COMPOSITION / INFORMATION ON INGREDIENTS 

3.1. COMPONENTS OF SUBSTANCE OR MIXTURE:

CHEMICAL NAME       FORMULA       MOLECULAR WEIGHT     CAS NUMBER   WEIGHT%

WATER               H2O           18.01 G/MOL           7732-18-5   97.26

SODIUM THIOSULFATE  NA2S2O3x5H2O  248.18 G/MOL         10102-17-7    2.48
PENTAHYDRATE

PROPRIETARY         PROPRIETARY   DATA NOT AVAILABLE.  PROPRIETARY   0.24

SODIUM CARBONATE    Na2CO3        105.98 G/MOL         497-19-8      0.02

SECTION 4: FIRST-AID MEASURES 

4.1. GENERAL FIRST AID INFORMATION:

EYE CONTACT: MAY CAUSE SLIGHT IRRITATION.

INHALATION: NOT EXPECTED TO REQUIRE FIRST AID. IF NECESSARY, REMOVE TO
FRESH AIR.

SKIN CONTACT:

IF ON SKIN:
WASH WITH PLENTY OF SOAP AND WATER. MAY CAUSE SLIGHT IRRITATION.

INGESTION: DILUTE WITH WATER OR MILK. CALL A PHYSICIAN IF NECESSARY.

4.2. MOST IMPORTANT SYMPTOMS AND EFFECTS, ACUTE AND DELAYED:
MAY CAUSE AN ALLERGIC SKIN REACTION. MAY BE IRRITATING TO THE EYES AND
SKIN. WASH AREAS OF CONTACT WITH WATER. DOES NOT PRESENT ANY SIGNIFICANT
HEALTH HAZARDS. IF INGESTED, DILUTE WITH WATER AND CALL A PHYSICIAN IF
NECESSARY.

EYE CONTACT: MAY CAUSE SLIGHT IRRITATION.

SKIN CONTACT: MAY CAUSE SLIGHT IRRITATION.

4.3. MEDICAL ATTENTION OR SPECIAL TREATMENT NEEDED:
SPECIFIC TREATMENT (WASH AREAS OF CONTACT WITH WATER). IRRIGATE IMMEDIATELY
WITH LARGE QUANTITY OF WATER FOR AT LEAST 15 MINUTES. CALL A PHYSICIAN IF
IRRITATION DEVELOPS. REMOVE TO FRESH AIR. GIVE ARTIFICIAL RESPIRATION IF
NECESSARY. IF BREATHING IS DIFFICULT, GIVE OXYGEN. FLUSH WITH PLENTY OF
WATER FOR AT LEAST 15 MINUTES. CALL A PHYSICIAN IF IRRITATION DEVELOPS.
DILUTE WITH WATER OR MILK. CALL A PHYSICIAN IF NECESSARY.

SECTION 5: FIRE-FIGHTING MEASURES 

5.1. EXTINGUISHING MEDIA:
USE ANY MEANS SUITABLE FOR EXTINGUISHING SURROUNDING FIRE.

5.2. SPECIFIC HAZARDS ARISING FROM THE SUBSTANCE OR MIXTURE:
NOT CONSIDERED TO BE A FIRE OR EXPLOSION HAZARD.

5.3. SPECIAL PROTECTIVE EQUIPMENT FOR FIREFIGHTERS:
USE PROTECTIVE CLOTHING AND BREATHING EQUIPMENT APPROPRIATE FOR THE
SURROUNDING FIRE.



SECTION 6: ACCIDENTAL RELEASE MEASURES 

6.1. PERSONAL PRECAUTIONS, PROTECTIVE EQUIPMENT AND EMERGENCY PROCEDURES:
WEAR PROTECTIVE GLOVES AND EYE PROTECTION.

6.2. CLEANUP AND CONTAINMENT METHODS AND MATERIALS:
COLLECT LIQUID AND DILUTE WITH WATER. RELEASE TO DRAIN IF LOCAL REGULATIONS
ALLOW. FOR LARGER SPILLS, ABSORB WITH SUITABLE MATERIAL (VERMICULITE, CLAY,
ETC.). COLLECT THE SOLID RESIDUE AND SAVE FOR DISPOSAL.

SECTION 7: HANDLING AND STORAGE 

7.1. PRECAUTIONS FOR SAFE HANDLING AND STORAGE CONDITIONS:
AS WITH ALL CHEMICALS, WASH HANDS THOROUGHLY AFTER HANDLING. AVOID CONTACT
WITH EYES AND SKIN. PROTECT FROM FREEZING AND PHYSICAL DAMAGE.

SECTION 8: EXPOSURE CONTROLS / PERSONAL PROTECTION 

8.1 CONTROL PARAMETERS:

CHEMICAL NAME  LIMIT TYPE  COUNTRY  EXPOSURE LIMIT  INFORMATION SOURCE

DATA NOT AVAILABLE.

8.2. EXPOSURE CONTROLS:

ENGINEERING CONTROLS:
NO SPECIFIC CONTROLS ARE NEEDED. NORMAL ROOM VENTILATION IS ADEQUATE.

RESPIRATORY PROTECTION: NORMAL ROOM VENTILATION IS ADEQUATE.

SKIN PROTECTION:
WEAR PROTECTIVE GLOVES AND EYE PROTECTION. CHEMICAL RESISTANT GLOVES.

EYE PROTECTION:
WEAR PROTECTIVE GLOVES AND EYE PROTECTION. SAFETY GLASSES OR GOGGLES.

8.3. PERSONAL PROTECTIVE EQUIPMENT:
WEAR PROTECTIVE GLOVES AND EYE PROTECTION. NORMAL ROOM VENTILATION IS
ADEQUATE. CHEMICAL RESISTANT GLOVES. SAFETY GLASSES OR GOGGLES.

SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES 

9.1. BASIC PHYSICAL AND CHEMICAL PROPERTIES:

APPEARANCE: COLORLESS LIQUID

PHYSICAL STATE: LIQUID

ODOR: DATA NOT AVAILABLE.

ODOR THRESHOLD: DATA NOT AVAILABLE.

PH: DATA NOT AVAILABLE.

MELTING/FREEZING POINT: APPROXIMATELY 0 DEG. C

INITIAL BOILING POINT/RANGE:



APPROXIMATELY 100 DEG. C - APPROXIMATELY 100 DEG. C

FLASH POINT: DATA NOT AVAILABLE.

EVAPORATION RATE: DATA NOT AVAILABLE.

FLAMMABILITY: DATA NOT AVAILABLE.

FLAMMABILITY/EXPLOSIVE LIMITS: DATA NOT AVAILABLE.

VAPOR PRESSURE: DATA NOT AVAILABLE.

VAPOR DENSITY: DATA NOT AVAILABLE.

RELATIVE DENSITY: 1.01

SOLUBILITY: MISCIBLE

PARTITION COEFFICIENT: DATA NOT AVAILABLE.

AUTO-IGNITION TEMPERATURE: DATA NOT AVAILABLE.

DECOMPOSITION TEMPERATURE: DATA NOT AVAILABLE.

VISCOSITY: DATA NOT AVAILABLE.

EXPLOSIVE PROPERTIES: DATA NOT AVAILABLE.

OXIDIZING PROPERTIES: DATA NOT AVAILABLE.

SECTION 10: STABILITY AND REACTIVITY 

10.1. REACTIVITY AND CHEMICAL STABILITY:
STABLE UNDER NORMAL CONDITIONS OF USE AND STORAGE. ALL THIOSULFATE
SOLUTIONS ARE SUBJECT TO SOME BACTERIAL CONTAMINATION AND SLOW CHEMICAL
DETERIORATION.

10.2. POSSIBILITY OF HAZARDOUS REACTIONS: DATA NOT AVAILABLE.

10.3. CONDITIONS TO AVOID AND INCOMPATIBLE MATERIALS:
METAL NITRATES, SODIUM NITRITE, IODINE, ACIDS, LEAD, MERCURY, AND SILVER
SALTS.

10.4. HAZARDOUS DECOMPOSITION PRODUCTS: WILL NOT OCCUR.

SECTION 11: TOXICOLOGICAL INFORMATION 

11.1. INFORMATION ON TOXICOLOGICAL EFFECTS:

ACUTE TOXICITY - ORAL EXPOSURE: NOT APPLICABLE.

ACUTE TOXICITY - DERMAL EXPOSURE: NOT APPLICABLE.

ACUTE TOXICITY - INHALATION EXPOSURE: NOT APPLICABLE.

ACUTE TOXICITY - OTHER INFORMATION: NO LD50 INFORMATION FOUND.

SKIN CORROSION AND IRRITATION: NOT APPLICABLE.

SERIOUS EYE DAMAGE AND IRRITATION: NOT APPLICABLE.

RESPIRATORY SENSITIZATION: NOT APPLICABLE.



SKIN SENSITIZATION:
MAY CAUSE AN ALLERGIC SKIN REACTION. AVOID BREATHING FUMES, MIST, VAPORS,
OR SPRAY. CONTAMINATED WORK CLOTHING MUST NOT BE ALLOWED OUT OF THE
WORKPLACE. WEAR PROTECTIVE GLOVES AND EYE PROTECTION.

IF ON SKIN: WASH WITH PLENTY OF SOAP AND WATER.

IF SKIN IRRITATION OCCURS:
GET MEDICAL ATTENTION. SPECIFIC TREATMENT (WASH AREAS OF CONTACT WITH
WATER). WASH CONTAMINATED CLOTHING BEFORE REUSE. DISPOSE OF CONTENTS IN
ACCORDANCE WITH LOCAL, STATE, FEDERAL AND INTERNATIONAL REGULATIONS.

GERM CELL MUTAGENICITY: NOT APPLICABLE.

CARCINOGENICITY: NOT APPLICABLE.

REPRODUCTIVE TOXICITY: NOT APPLICABLE.

SPECIFIC TARGET ORGAN TOXICITY FROM SINGLE EXPOSURE: NOT APPLICABLE.

SPECIFIC TARGET ORGAN TOXICITY FROM REPEATED EXPOSURE: NOT APPLICABLE.

ASPIRATION HAZARD: NOT APPLICABLE.

ADDITIONAL TOXICOLOGY INFORMATION: DATA NOT AVAILABLE.

SECTION 12: ECOLOGICAL INFORMATION 

12.1. ECOTOXICITY: NOT APPLICABLE.

12.2. PERSISTENCE AND DEGRADABILITY: DATA NOT AVAILABLE.

12.3. BIOACCUMULATIVE POTENTIAL: DATA NOT AVAILABLE.

12.4. MOBILITY IN SOIL: DATA NOT AVAILABLE.

12.5. OTHER ADVERSE ECOLOGICAL EFFECTS: DATA NOT AVAILABLE.

SECTION 13: DISPOSAL CONSIDERATIONS 

13.1. WASTE TREATMENT METHODS: DATA NOT AVAILABLE.

SECTION 14: TRANSPORTATION INFORMATION 

14.1. TRANSPORTATION BY LAND-DEPARTMENT OF TRANSPORTATION (DOT, UNITED
STATES OF AMERICA): NOT REGULATED ACCORDING TO DOT REGULATIONS.

14.2. TRANSPORTATION BY AIR - INTERNATIONAL AIR TRANSPORT ASSOCIATION
(IATA): NOT REGULATED ACCORDING TO IATA DANGEROUS GOODS REGULATIONS.

14.3 TRANSPORTATION OF DANGEROUS GOODS (TDG, CANADA):
NOT REGULATED ACCORDING TO TDG REGULATIONS.

SECTION 15: REGULATORY INFORMATION 

15.1. OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA) HAZARDS:
NOT LISTED.



15.2. SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) 302 EXTREMELY
HAZARDOUS SUBSTANCES: NOT LISTED.

15.3. SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) 311/312 HAZARDOUS
CHEMICALS: NOT LISTED.

15.4. SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) 313 TOXIC RELEASE
INVENTORY (TRI): NOT LISTED.

15.5. MASSACHUSETTS RIGHT-TO-KNOW SUBSTANCE LIST: NOT LISTED.

15.6. PENNSYLVANIA RIGHT-TO-KNOW HAZARDOUS SUBSTANCES:
WATER (CAS # 7732-18-5): PRESENT

15.7. NEW JERSEY WORKER AND COMMUNITY RIGHT-TO-KNOW COMPONENTS: NOT LISTED.

15.8. CALIFORNIA PROPOSITION 65: NOT LISTED.

15.9. CANADA DOMESTIC SUBSTANCES LIST / NON-DOMESTIC SUBSTANCES LIST
(DSL/NDSL):
SODIUM THIOSULFATE PENTAHYDRATE (CAS # 10102-17-7): PRESENT (DSL)
SODIUM CARBONATE (CAS # 497-19-8): PRESENT (DSL)
WATER (CAS # 7732-18-5): PRESENT (DSL)

15.10. UNITED STATES OF AMERICA TOXIC SUBSTANCES CONTROL ACT (TSCA) LIST:
ALL COMPONENTS OF THIS SOLUTION ARE LISTED AS ACTIVE ON THE TSCA INVENTORY
OR ARE MIXTURES (HYDRATES) OF ACTIVE ITEMS LISTED ON THE TSCA INVENTORY.

SODIUM THIOSULFATE PENTAHYDRATE (CAS # 10102-17-7): PRESENT

SODIUM CARBONATE (CAS # 497-19-8): PRESENT

WATER (CAS # 7732-18-5): PRESENT

15.11. EUROPEAN INVENTORY OF EXISTING COMMERCIAL CHEMICAL SUBSTANCES
(EINECS), EUROPEAN:

LIST OF NOTIFIED CHEMICAL SUBSTANCES (ELINCS), AND NO LONGER POLYMERS
(NLP):
SODIUM THIOSULFATE PENTAHYDRATE (CAS # 10102-17-7): 231-867-5
SODIUM CARBONATE (CAS # 497-19-8): 207-838-8
SODIUM CARBONATE (CAS # 497-19-8): 231-420-4
WATER (CAS # 7732-18-5): 231-791-2
WATER (CAS # 7732-18-5): 232-148-9

SECTION 16: OTHER INFORMATION 

16.1. FULL TEXT OF HAZARD STATEMENTS AND PRECAUTIONARY STATEMENTS:

MAY CAUSE AN ALLERGIC SKIN REACTION.

AVOID BREATHING FUMES, MIST, VAPORS, OR SPRAY. CONTAMINATED WORK CLOTHING
MUST NOT BE ALLOWED OUT OF THE WORKPLACE. WEAR PROTECTIVE GLOVES AND EYE
PROTECTION.

IF ON SKIN:
WASH WITH PLENTY OF SOAP AND WATER. SPECIFIC TREATMENT (WASH AREAS OF
CONTACT WITH WATER).

IF SKIN IRRITATION OCCURS:
GET MEDICAL ATTENTION. WASH CONTAMINATED CLOTHING BEFORE REUSE.

DISPOSE OF CONTENTS IN ACCORDANCE WITH LOCAL, STATE, FEDERAL AND
INTERNATIONAL REGULATIONS.



16.2. MISCELLANEOUS HAZARD CLASSES:
CANADIAN CARCINOGENICITY HAZARD CLASS: NOT APPLICABLE.
PHYSICAL HAZARDS NOT OTHERWISE CLASSIFIED (PHNOC): NOT APPLICABLE.
HEALTH HAZARDS NOT OTHERWISE CLASSIFIED (HHNOC): NOT APPLICABLE.
BIOHAZARDOUS INFECTIOUS MATERIALS HAZARD CLASS: NOT APPLICABLE.

16.3. NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) RATING:
HEALTH         1
FLAMMABILITY   0
REACTIVITY     0
SPECIAL HAZARD

16.4. DOCUMENT REVISION:

LAST REVISION DATE: 2021-10-06

DISCLAIMER:
WHEN HANDLED PROPERLY BY QUALIFIED PERSONNEL, THE PRODUCT DESCRIBED HEREIN
DOES NOT PRESENT A SIGNIFICANT HEALTH OR SAFETY HAZARD. ALTERATION OF ITS
CHARACTERISTICS BY CONCENTRATION, EVAPORATION, ADDITION OF OTHER
SUBSTANCES, OR OTHER MEANS MAY PRESENT HAZARDS NOT SPECIFICALLY ADDRESSED
HEREIN AND WHICH MUST BE EVALUATED BY THE USER. THE INFORMATION FURNISHED
HEREIN IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST DATA CURRENTLY
AVAILABLE TO US. NO WARRANTY, EXPRESSED OR IMPLIED, IS MADE AND RICCA
CHEMICAL COMPANY ASSUMES NO LEGAL RESPONSIBILITY OR LIABILITY WHATSOEVER
RESULTING FROM ITS USE.
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Emergency Telephone Number: 

SAFETY DATA SHEET 
 
 
 

 

Prepared in accordance with the United States Hazard Communication 
Standard: 29 CFR 1910.1200 (2012) 

                        Revision date: Jan 19, 2022 

 

According to the United States Hazard Communication Standard, a Safety Data Sheet (SDS) must be provided for hazardous 
substances or mixtures. This product does not meet the classification criteria of the standard. Therefore such document is 
outside the scope of the standard and the requirements for content in each section do not apply. 

 

 

Product name: 

 
 
 
 

Synonyms: 

Recommended use: 

Restrictions on use: 

Supplier: 

Stags CJ7, Stags Ultra Low, Stags 800, Stags 800L, Stags 800R, Stags 800GA, Stags 
800G, Stags 400, Stags 830, Stags 400G, Stags 400 GA, Stags 400 CA, Stags Ultra 
Low 400, Stags 500, Stags CV 1100, CV46, Stags WWPAC, Stags FHG, Stags 
Watercarb 1000, Stag BV48, Stags CVR, Stags CVR-C, Stags BV 410, Stags 4ODR, 
Stags BV1050, Stags 4VOC, Stags WCPAC,  

 
 

Activated carbon 

 
Liquid and vapor applications (purification, decolorization, separation, catalyst and 
deodorization) 

No information available. 

Tetrasolv Services Inc 

1424 Abraham Dr 
Anderson, IN 46013 
765.643.3941 

 
 
 

US: CHEMTREC 1-800-424-9300 or 1-703-527-3887 
International CHEMTREC: +1 703-741-5970 or +1-703-527-3887 

 

Classification  

OSHA Regulatory Status: This chemical is not considered hazardous by the United States 2012 OSHA Hazard 
Communication Standard (29 CFR 1910.1200). 

 
 
 

Label Elements:  

Pictogram: None 
Signal Word: None 
Hazard statements: None 

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE COMPANY/UNDERTAKING 

2. HAZARDS IDENTIFICATION 
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Product code:  Activated Carbon Revision date: January 19, 2022 
 

 
 

Hazards not otherwise classified (HNOC)  

Odorless black granules or powder. Avoid contact with skin and eyes. Avoid breathing dust. Activated carbon (especially 
when wet) can deplete oxygen from air in enclosed spaces, and dangerously low levels of oxygen may result. Prior to 
entering a confined space that contains or previously contained activated carbon, the space should be evaluated for oxygen 
and carbon monoxide concentrations, and any other hazards, by a qualified person. 

 
Workers should also take appropriate precautions when dealing with spent (used) activated carbons which may exhibit 
hazardous properties associated with the adsorbed materials. 

 

Avoid dust formation. Powdered material may form an explosible dust-air mixture. If transferring product under pressure, 
avoid generation of dust if an ignition source is present. 

 

Activated carbons have high surface area which may cause self-heating during oxidation. See Section 5. 

Do not generate dust because airborne respirable crystalline silica may be generated. 

Potential health effects  

Principle Routes of Exposure: Inhalation, Eye contact, Skin Contact 

Eye Contact: May cause mechanical irritation. Avoid contact with eyes. 

Skin Contact: May cause mechanical irritation. Avoid contact with skin. 

Inhalation: Dust may be irritating to respiratory tract. Provide appropriate local exhaust ventilation 
at machinery and at places where dust can be generated. See also Section 8. 

Ingestion: Adverse health effects are not known or expected under normal use. 

 

 
Carcinogenicity: See Section 11. 

 

Target Organ Effects: Lungs, Eyes, Skin 
 

Medical Conditions Aggravated by 
Exposure: 

Asthma, Respiratory disorder, Skin disorders 

 

Potential Environmental Effects: No special environmental precautions required. See also Section 12. 

 

 

Synonyms: Activated carbon. 
 

Chemical name CAS No weight-% Trade secret 

Activated Carbon 7440-44-0 <100  

This product, which is manufactured from a naturally occurring raw material(s), contains <10% total crystalline silica (quartz, 
CASRN 14808-60-7). 

 

3. COMPOSITION/INFORMATION ON INGREDIENTS 

4. FIRST AID MEASURES 
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FIRST AID MEASURES 

Skin Contact Wash thoroughly with soap and water. Seek medical attention if symptoms develop. 

Eye contact Flush eyes immediately with large amounts of water for 15 minutes. Seek medical 
attention if symptoms develop. 

Inhalation If cough, shortness of breath or other breathing problems occur, move to fresh air. Seek 
medical attention if symptoms persist. If necessary, restore normal breathing through 
standard first aid measures. 

Ingestion Do not induce vomiting. If conscious, give several glasses of water. Never give anything 
by mouth to an unconscious person. 

Most important symptoms and effects, both acute and delayed 

Symptoms: The most important known symptoms and effects are described in Section 2 and/or in 
Section 11. 

Indication of any immediate medical attention and special treatment needed 

Note to physicians: Treat symptomatically. 

 
 

Suitable Extinguishing Media: Use foam, carbon dioxide (CO2), dry chemical or water spray. A fog is recommended if 
water is used. 

Unsuitable Extinguishing Media: DO NOT USE a solid water stream as it may scatter and spread fire. In the event of a fire, 
spreading large amounts of activated carbon is not recommended due to the risk of 
creating uncontrolled dust emissions. 

 

Specific hazards arising from the 
chemical: 

Burning produces irritant fumes. If transferring product under pressure, avoid generation 
of dust if an ignition source is present. 

 
Activated carbons have high surface area which may cause self-heating during oxidation. 
An adequate air gap between packages of activated carbon is recommended to reduce 
risk of propagation of the event. Activated carbon is difficult to ignite and tends to burn 
slowly (smolder) without producing smoke or flame. 

 

Hazardous combustion products: Used activated carbon may produce additional combustion products which are based on 
the substance(s) adsorbed. Materials allowed to smolder for long periods in enclosed 
spaces may produce amounts of carbon monoxide which reach the lower explosive limit 
(carbon monoxide LEL = 12.5% in air). Carbon monoxide (CO). Carbon dioxide (CO2). 

 

Protective equipment and 
precautions for firefighters: 

In the event of fire, wear self-contained breathing apparatus. Wear suitable protective 
equipment. 

 

 
 

Personal precautions, protective equipment and emergency procedures  
 

Personal precautions: Avoid dust formation. Ensure adequate ventilation. Use personal protective equipment. 
See also Section 8. 

5. FIRE-FIGHTING MEASURES 

6. ACCIDENTAL RELEASE MEASURES 
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Environmental Precautions:  

Environmental Precautions: No special environmental precautions required. Local authorities should be advised if 
significant spillages cannot be contained. 

Methods and material for containment and cleaning up  

Methods for containment: Prevent further leakage or spillage if safe to do so. 

Methods for cleaning up: Avoid dry sweeping and use water spraying or vacuum cleaning systems to prevent 
airborne dust generation. Use of a vacuum with high efficiency particulate air (HEPA) 
filtration is recommended. Do not create a dust cloud by using a brush or compressed air. 
Pick up and transfer to properly labelled containers. Spent granular activated carbon may 
be recyclable. Dispose of virgin (unused) carbon (surplus or spillage) in a facility permitted 
for non-hazardous wastes. Spent (used) carbon should be disposed of in accordance with 
applicable laws. Do not reuse empty bags: dispose of in a facility permitted for 
non-hazardous wastes. See Section 13. 

 

Precautions for safe handling 

Advice on safe handling: Avoid contact with skin and eyes. Avoid dust formation. Do not breathe dust. Provide 
appropriate local exhaust ventilation at machinery and at places where dust can be 
generated. Do not create a dust cloud by using a brush or compressed air. Dust may form 
explosible mixture in air. 

 

Activated carbons have high surface area which may cause self-heating during oxidation. 
Take precautionary measures against static discharges. All metal parts of the mixing and 
processing equipment must be earthed/grounded. Ensure all equipment is electrically 
earthed/grounded before beginning transfer operations. Fine dust is capable of 
penetrating electrical equipment and may cause electrical shorts. If hot work (welding, 
torch cutting, etc.) is required the immediate work area must be cleared of product and 
dust. 

Conditions for safe storage, including any incompatibilities 

Storage Conditions: Keep in a dry, cool and well-ventilated place. Keep away from heat and sources of 
ignition. Do not store together with strong oxidizing agents. Keep in properly labeled 
containers. Activated carbon is difficult to ignite and tends to burn slowly (smolder) 
without producing smoke or flame. Dust deposits should not be allowed to accumulate 
on surfaces, as these may form an explosible mixture if they are released in the 
atmosphere in sufficient concentrations. Prior to entering a confined space that contains 
or previously contained activated carbon, the space should be evaluated for oxygen and 
carbon monoxide concentrations, and any other hazards, by a qualified person. 

Incompatible materials: Strong oxidizing agents. Strong acids. 
 

 

Exposure guidelines: . 

Exposure limits for components or similar components are stated below. 

7. HANDLING AND STORAGE 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 
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Product code: Activated Carbon Revision date: January 19, 2022 
 
 

Dust, or Particulates Not Otherwise 
Specified: 

Austria MAK: 10 mg/m³, STEL 2x30 min, Inhalable dust 
5 mg/m³, TWA, Inhalable dust 

 

Belgium:  10 mg/m³, TWA, 
Inhalable 3 mg/m³ TWA, 

Respirable 
 

Canada (Saskatchewan):    10 mg/m³, TWA, Inhalable 
3 mg/m³ TWA, Respirable 

 

China: 8 mg/m³, TWA 
10 mg/m³, STEL 

 
France: 10 mg/m³, TWA Inhalable dust 

5 mg/m³, TWA Respirable dust 
 

Germany - TRGS 900: 10 mg/m³, TWA, Inhalable 
3 mg/m³, Respirable fraction 

 

Hong Kong: 10 mg/m³, TWA 
 

Ireland: 10 mg/m³, TWA, Total inhalable 
4 mg/m³, TWA, Respirable 

 

Italy: 10 mg/m³, TWA, Inhalable 
3 mg/m³, TWA, Respirable 

 
Japan: 3 mg/m³ TWA, Respirable 

 

Malaysia: 10 mg/m³, TWA, Inhalable 
3 mg/m³, TWA, Respirable 

The Netherlands: 3.5 mg/m³, Inhalable 

Spain: 10 mg/m³, VLA, Inhalable 

3 mg/m³, VLA, Respirable 
 

Sweden: 10 mg/m³, NGV, Total inhalable 
5 mg/m³, NGV, Respirable 

 
United Kingdom - WEL: 10 mg/m³, TWA, Total Inhalable dust 

4 mg/m³, TWA, Respirable dust 
 

US ACGIH - PNOS: 10 mg/m³, TWA, Inhalable 
3 mg/m³, TWA, Respirable 

 

US OSHA - PEL:  15 mg/m³, TWA, 
Total dust 5 mg/m³, TWA, 

Respirable 
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Silica, Crystalline (Quartz) CAS RN 
14808-60-7: 

Austria MAK: 0.15 mg/m³, TWA (Respirable) 
Belgium: 0.1 mg/m³, TWA (Alveolar fraction) 
Denmark: 0.1 mg/m³, TWA (Respirable) 
Finland: 0.05 mg/m³, TWA (Respirable) 
France: 0.1 mg/m³, VME (Alveolar fraction) 
Ireland: 0.1 mg/m³, TWA (Respirable) 
Italy: 0.025 mg/m³, TWA (Respirable) 
Japan: (3 mg/m³)/( 1.19%SiO2 + 1) (Respirable) 
Switzerland: 0.15 mg/m³, TWA (Respirable) 
UK WEL: 0.1 mg/m³, TWA (Respirable) 
US OSHA PEL: (10 mg/m³) /( %SiO2 + 2) (Respirable) 

(30 mg/m³)/( %SiO2 + 2) (Total) 
US ACGIH TLV: 0.025mg/m³ (Respirable) 

 
MAK: Maximale Arbeitsplatzkonzentration (Maximum Workplace Concentration) 
NGV: Nivå Gräns Värde (Level Limit Value) 
PEL: Permissible Exposure Limit 
STEL: Short Term Exposure Limit 
TLV: Threshold Limit Value 
TRGS: Technische Regeln für Gefahrstoffe (Technical Rule for Hazardous Materials) 
TWA: Time Weighted Average 
US ACGIH: United States American Conference of Governmental Industrial Hygienists 
US OSHA: United States Occupational Safety and Health Administration 
VLA: Valore Límite Ambientales (Environmental Limit Value) 
WEL: Workplace Exposure Limit 

 

Engineering Controls: Ensure adequate ventilation to maintain exposures below occupational limits. Provide 
appropriate local exhaust ventilation at machinery and at places where dust can be 
generated. 

 

Personal protective equipment [PPE] 

Respiratory Protection: Approved respirator may be necessary if local exhaust ventilation is not adequate. 

Hand Protection: Wear suitable gloves. 

Eye/face Protection: Wear eye/face protection. Wear safety glasses with side shields (or goggles). 

Skin and Body Protection: Wear suitable protective clothing. Wash clothing daily. Work clothing should not be 
allowed out of the workplace. 

Other: Handle in accordance with good industrial hygiene and safety practice. Emergency 
eyewash and safety shower should be located nearby. 

 

 

Information given is based on data obtained from this substance or from similar substances. 

 
Physical State: Solid Odor: Generally odorless. May 

produce slight sulfur smell 
when wet. 

Appearance: 
Color: 

Granular Odor threshold: Not Applicable 
Black 

9. PHYSICAL AND CHEMICAL PROPERTIES 
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Property  Values  Remarks • Method 
pH:  Not Applicable 
Melting point/freezing point:  Not Applicable 
Boiling point / boiling range:  Not Applicable 
Evaporation Rate:  Not Applicable 
Vapor pressure:  Not Applicable 
Vapor Density:  Not Applicable 
Density:  No information available 
Bulk Density: 28 - 34 lbs/ft3

  

 

Specific Gravity at 20°C: No information available 
Water solubility: Insoluble 
Solubility(ies): No information available 
Partition Coefficient 
(n-octanol/water): 

No information available 

Decomposition temperature: No information available 
Viscosity: No information available 
Kinematic viscosity: No information available 
Dynamic viscosity: No information available 
Oxidizing Properties: Not Applicable 
Softening point: No information available 
VOC content (%): Not Applicable 
% Volatile (by Volume): No information available 
% Volatile (by Weight): No information available 

 

Surface Tension: No information available 
Explosive properties: No information available 
Flash Point: Not Applicable 
Flammability (solid, gas): No information available 
Flammability Limit in Air: No information available 
Explosion Limits in Air - Upper (g/m3): No information available 
Explosion Limits in Air - Lower (g/m3): No information available 
Autoignition Temperature: No information available 
Minimum Ignition Temperature: No information available 

No information available 
Minimum Ignition Energy: No information available 
Ignition Energy: No information available 
Maximum Absolute Explosion Pressure: No information available 
Maximum Rate of Pressure Rise: No information available 
Burn Velocity: No information available 
Kst Value: No information available 
Dust Explosion Classification: No information available 

 

 

Reactivity: May react exothermically upon contact with strong oxidizers. 

Stability: Stable under recommended handling and storage conditions. 

Possibility of hazardous reactions: None under normal processing. 

Hazardous polymerization: Hazardous polymerization does not occur. 

10. STABILITY AND REACTIVITY 
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Product code: Activated Carbon                                                                                                              Revision Date January 19, 2022 
 

Conditions to avoid: Keep away from heat and sources of ignition. Avoid dust formation. Activated carbon 
(especially when wet) can deplete oxygen from air in enclosed spaces, and dangerously 
low levels of oxygen may result. 

 

Activated carbons have high surface area which may cause self-heating during oxidation. 

Incompatible materials: Strong oxidizing agents. Strong acids. 

Explosion data See also Section 9. 

Sensitivity to Mechanical Impact: None. 

Sensitivity to Static Discharge: Dust may form explosible mixture in air. Do not create a dust cloud by using a brush or 
compressed air. 

 
Hazardous decomposition products: Used activated carbon may produce additional combustion products which are based on 

the substance(s) adsorbed. Materials allowed to smolder for long periods in enclosed 
spaces may produce amounts of carbon monoxide which reach the lower explosive limit 
(carbon monoxide LEL = 12.5% in air). Carbon oxides. 

 

 

Information given is based on data obtained from this substance or from similar substances. 

Acute toxicity 

Not classified. 

Oral LD50: LD50/oral/rat = >2000 mg/kg. (OECD 423). 

Inhalation LC50: LC50/inhalation/1h/rat = >8.5 mg/L (OECD 403) 

Dermal LD50: Absorption highly unlikely, no health effects known. 

Skin corrosion/irritation: Not classified 
Skin irritation test, rabbit (OECD 404): Not irritating 

Serious eye damage/eye irritation: Not classified. Eye irritation test, rabbit (OECD 405): Not irritating. 

Sensitization: Not classified. Not sensitizing based on Local Lymph Node Assay (OECD 429). 

 

Mutagenicity: Not classified. 
- Gene mutation in bacteria (Bacterial Reverse Mutation Assay/Ames) (OECD 471): not 
mutagenic. 
- In vitro Mammalian Chromosome Aberration Test (OECD 473): not clastogenic. 
- In vitro Mammalian Cell Gene Mutation Test (OECD 476).: non-mutagenic. 

 

Carcinogenicity: Not classified. 
 

Contains a component (crystalline silica) that is listed by IARC as group 1, by ACGIH as 
group A2, and by NTP as a known human carcinogen. 

11. TOXICOLOGICAL INFORMATION 



Product code: Activated Carbon Revision date: January 19, 2022 

Page 9 / 12 

 

 

 

Reproductive Toxicity: Not classified. Repeated dose inhalation toxicity test showed no reproductive target 
organ effects, and a toxicokinetic study showed no product migration to reproductive 
organs. 

STOT - single exposure: Not classified. 

STOT - repeated exposure: Not classified. Repeated dose toxicity study, inhalation (rat) 90 days (OECD 413): NOAEC 
7.29 mg/m3 (respirable). This test was conducted on activated carbon containing 
negligible crystalline silica; therefore activated carbon itself is not classified for STOT-RE. 
Although respirable crystalline silica is classified as STOT-RE1, this product contains <1% 
respirable crystalline silica, therefore it is not classified for STOT-RE. 

Aspiration Hazard: Based on industrial experience and available data, no aspiration hazard is expected. 
 

 

 

Information given is based on data obtained from this substance or from similar substances. 

Aquatic Toxicity: Non toxic. The substance is highly insoluble in water and the substance is unlikely to 
cross biological membranes. No adverse ecological effects are known. 

Terrestrial Toxicity: Earthworm reproduction study (OECD 222), NOAEC for body weight reduction 1000 
mg/kg soil; NOAEC for reproduction 3200 mg/kg soil. Non toxic in soil. 

 
ENVIRONMENTAL FATE  
Persistence and degradability Not expected to degrade 

Bioaccumulation Not expected due to physicochemical properties of the substance. 

Mobility: Not expected to migrate. Insoluble. 
 

Distribution to Environmental 
Compartments: 

Insoluble. Expected to remain on soil surface. 

 

Other adverse effects: No information available. 
 

 

Disclaimer: Information in this section pertains to the product as shipped in its intended composition as described in Section 3 
of this MSDS. Contamination or processing may change waste characteristics and requirements. Regulations may also apply to 
empty containers, liners or rinsate. State/provincial and local regulations may be different from federal regulations. 

 

RCRA: Unused product is not a hazardous waste under U.S. RCRA, 40 CFR 261. Spent (used) 
product may be hazardous based on the substance adsorbed. 

12. ECOLOGICAL INFORMATION 

13. DISPOSAL CONSIDERATIONS 
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Disposal of wastes Activated carbon, in its original state, is not a hazardous material or hazardous waste. 
Follow applicable regulations for waste disposal. 

 

Spent (used) activated carbon may be classified as a hazardous waste depending upon its 
use, the substance(s) adsorbed, and how it is ultimately managed. Follow applicable 
regulations for disposal. 

 
Recycling (reactivation) may be a viable alternative to disposal. Dust formation from 
residues in packaging should be avoided and suitable worker protection assured. Store 
used packaging in enclosed receptacles. 

 
 

 

 

Not classified as dangerous in the meaning of transport regulations. 

 
DOT  

UN/ID no Not regulated 
Proper Shipping Name Not regulated 
Hazard Class Not regulated 
Packing group Not regulated 

 

 
ICAO (air)  

UN/ID no Not regulated 
Proper Shipping Name Not regulated 
Hazard Class Not regulated 
Packing group Not regulated 

IATA  

UN/ID no Not regulated 
Proper Shipping Name Not regulated 
Hazard Class Not regulated 
Packing group Not regulated 

IMDG  

UN/ID no Not regulated 
Proper Shipping Name Not regulated 
Hazard Class Not regulated 
Packing group Not regulated 

RID  

UN/ID no Not regulated 
Proper Shipping Name Not regulated 
Hazard Class Not regulated 
Packing group Not regulated 

14. TRANSPORT INFORMATION 
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ADR 

UN/ID no Not regulated 
Proper Shipping Name Not regulated 
Hazard Class Not regulated 
Packing group Not regulated 

 
 

Hazard Classification 

United States - OSHA (29 CFR 1910.1200): Not Hazardous 
Canada - WHMIS Classification (CPR, SOR/88-66): Not controlled 
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and the M/SDS 
contains all the information required by the Controlled Products Regulations. 

 

Chemical name WHMIS - Ingredient Disclosure 
Quartz (respirable) 

14808-60-7 
1 

International Inventories 

TSCA - United States Toxic Substances Control Act Section 8(b) Inventory Complies 
DSL/NDSL - Canadian Domestic Substances List/Non-Domestic Substances List Complies 
EINECS/ELINCS - European Inventory of Existing Chemical Substances/European List of 
Notified Chemical Substances 

Complies 

ENCS - Japan Existing and New Chemical Substances Complies 
IECSC - China Inventory of Existing Chemical Substances Complies 
KECL - Korean Existing and Evaluated Chemical Substances Complies 
PICCS - Philippines Inventory of Chemicals and Chemical Substances Complies 
AICS - Australian Inventory of Chemical Substances Complies 
NZIoC - New Zealand Inventory of Chemicals Complies 
TCSI - Taiwan Chemical Substance Inventory Complies 

US Federal Regulations 

 
SARA 311/312 Hazard Categories 

Acute Health Hazard NO 
Chronic Health Hazard NO 
Fire hazard NO 
Sudden release of pressure hazard NO 
Reactive Hazard NO 

Clean Air Act Amendments of 1990 
(CAA, Section 112, 40 CFR 82):  
This product does not contain any components listed as a Hazardous Air Pollutant, Flammable Substance, Toxic Substance, or 
Class 1 or 2 Ozone Depletor 

CWA (Clean Water Act) 
This product does not contain any substances regulated as pollutants pursuant to the Clean Water Act (40 CFR 122.21 and 40 
CFR 122.42). 

15. REGULATORY INFORMATION 
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CERCLA 
This material, as supplied, does not contain any substances regulated as hazardous substances under the Comprehensive 
Environmental Response Compensation and Liability Act (CERCLA) (40 CFR 302) or the Superfund Amendments and 
Reauthorization Act (SARA) (40 CFR 355). There may be specific reporting requirements at the local, regional, or state level 
pertaining to releases of this material. 

US State Regulations 

California Proposition 65 
This product contains the following Proposition 65 chemicals. 

 

Chemical name California Proposition 65 
Quartz (respirable) 
14808-60-7 (<10) 

Carcinogen 

U.S. State Right-to-Know Regulations 
 

Chemical name New Jersey Massachusetts Pennsylvania Louisiana: 
Quartz (respirable) 

14808-60-7 
X X X  

 

 

 
 

 
Disclaimer: 
The information set forth is based on information that Tetrasolv believes to be accurate. No warranty, expressed or implied, is 
intended. The information is provided solely for your information and consideration and Tetrasolv assumes no legal 
responsibility for use or reliance thereon. In the event of a discrepancy between the information on the non-English document 
and its English counterpart, the English version shall supersede. 

 

Prepared by: 
Revision date: 
Previous Revision Date: 

Reason for Revision: 

Tetrasolv Services Inc 
January 19, 2017 
14/May/2015 

Revision to Section(s) 1 

 

 

End of Safety Data Sheet 

16. OTHER INFORMATION 



 

Arcadis. Improving quality of life. 

Arcadis U.S., Inc. 
7575 Huntington Park Drive, Suite 130 
Columbus 
Ohio 43235 
Phone: 614 985 9100 
Fax: 614 985 9170 
www.arcadis.com 
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