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1.0 BACKGROUND 

As required by the Administrative Order on Consent (Order) #R9-4171-94-08 between New 

York State Department of Environmental Conservation (NYSDEC) and Olin Corporation (Olin),  

Olin has implemented a Remedial Plan to address groundwater contamination at Plant 2, in 

Niagara Falls, New York. In accordance with the Remedial Plan, a Groundwater Treatment 

System (GWTS) was installed at the site in 1998 and has been operated since that time. The 

goals of the GWTS are to reduce the concentration of Olin-derived hazardous waste 

constituents in the site groundwater and restrict off-site migration of these constituents.   

The GWTS currently consists of eight recovery wells, 11 passive relief wells, and a groundwater 

treatment plant. The groundwater treatment plant consists of a pH adjustment system, a low-

profile air stripper, and two liquid phase carbon filters which treat the groundwater before 

discharge to the Publicly Owned Treatment Works (POTW). The current Niagara Falls Water 

Board POTW Permit is attached as Appendix A. Figure 1.1 shows the layout of the site 

including the locations of the recovery wells and the treatment system building (Building 73). 

Figure 1.2 provides a large view of the Alundum Road/Gill Creek (ARGC) area of the site. 

This GWTS Operations and Maintenance (O&M) Plan has been prepared as required by the 

Order to: 1) guide the effective operation of the GWTS; 2) establish the requirements for 

monitoring the GWTS and the remediation progress; and 3) document the routine reporting 

requirements necessary to comply with the Order. The O&M Plan should be used in conjunction 

with the manufacturer O&M manuals for the GWTS equipment. 
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2.0 GROUNDWATER TREATMENT SYSTEM DESCRIPTION 

This section describes the design and components of the GWTS. Additional information can be 

found in the 90 percent Design Report dated May 30, 1997 and the Construction Certification 

Report dated January 1998. The GWTS is located in the ARGC area of Plant 2 as shown on 

Figures 1.1 and 1.2. The treatment system equipment is located in Building 73 (Figure 2.1), and 

the treatment capacity of the plant is approximately 90 gallons per minute (gpm). The major 

components of the GWTS are as follows: 

• Groundwater Recovery and Passive Relief Wells 

• Acid Injection 

• Two Stage pH Adjustment 

• Low-Profile Air Stripper 

• Liquid Phase Activated Carbon Vessels 

• Effluent/Backwash Collection Tank 

• Publicly Owned Treatment Works Discharge 

• Secondary Containment 

Site groundwater in the Alundum Road-Gill Creek (ARGC) area of Plant 2 is recovered to 

provide hydraulic containment of impacted groundwater. The groundwater is recovered by eight 

recovery wells (RWs), RW1, RW2, RW3, RW4, RW5, PR4, PR12, and OBA9AR, and pumped 

to the GWTS located in Building 73. The GWTS is designed to adjust the pH of the incoming 

groundwater, if necessary, and remove volatile organic compounds (VOCs) and pesticides prior 

to discharge to the POTW. A process flow diagram (PFD) and piping and instrumentation 

diagrams (P&IDs) are provided in Appendix B. Electrical and control drawings are provided in 

Appendix C. 

The GWTS is operated predominately through the Plant’s Distributed Control System (DCS). 

DCS terminals for GWTS control are available in Building 73 and in Building 29 (caustic loading 

area.) The DCS monitors and controls the recovery wells, pH adjustment, and air stripper 
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operations. There are ten DCS screens dedicated to GWTS control: one screen for each of the 

eight RWs, one screen for the pH adjustment system, and one screen for the air stripper and 

collection sump. The DCS screens are presented in Appendix D. The air stripper and activated 

carbon system also have local control panels. 

2.1 GROUNDWATER RECOVERY AND PASSIVE RELIEF WELLS 

The eight RWs pump groundwater from the surficial water bearing zone (A-Zone) and the 

subsequent fractured bedrock water bearing zone (B-Zone). Passive relief wells (PRs) were 

also installed in the ARGC area to enhance the capture of the A-zone groundwater. The PRs 

are screened across both the A-zone and the B-zone such that the A-Zone water is drained into 

the B-Zone for capture by the RWs. Table 2.1 presents a well construction summary, indicating 

well size, well construction, coordinates, elevations, and screen depth for the RWs, PRs, and 

other site monitoring wells and piezometers. 

The GWTS originally consisted of five RWs (RW-1 – RW-5) and five PRs (PR-1 – PR-5). PR-1 

to PR-5 were designed to allow easy conversion to RWs if additional groundwater capture is 

required. The well design is the same as the RWs and groundwater collection piping from the 

PRs to the treatment system was installed. In 2002, a passive relief well (PR-4) was retrofitted 

with a pump and tied into the existing treatment system. In September 2002, seven more 

passive relief wells (PR-6 – PR-12) were added to the system. In May 2003, PR-12 and OBA-

9AR were retrofitted to be pumping wells and were put on-line with the existing system. An 

additional passive relief well (PR-13) was installed in June 2003.  

Both the RWs and PRs are installed to a depth of approximately 25 feet below grade or about 3 

to 5 feet below the bottom of the B-Zone. A lockable protective cover is installed on each well. 

Stainless steel submersible pumps are installed in each of the recovery wells. RW-1, RW-2, 

RW-4, RW-5, and PR-4 are equipped with pitless adapter units. The well discharge piping exits 

the side of the well casing through the pitless adapter assembly at a depth below the frost line. 

These adapters allow those wells fitted with submersible pumps to be removed for service using 

a removable steel pull pipe, which is threaded into the adapter unit.  
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RW-3, PR-12, and OBA-9AR are not equipped with pitless adapters. Groundwater at RW-3 and 

PR-12 is pumped above ground and then discharged to underground piping at the wellhead. 

OBA-9AR is piped to the discharge line at PR-12. The underground piping for PR-12 and OBA-

9AR was installed and tied into the system at the junction with PR-5. The eight RWs are 

equipped with heated fiberglass covers.   

Each RW is equipped with an electric submersible well pump and a water level transducer 

which measures the water elevation in the well. The water elevation is displayed on local 

displays at the wellheads and on the recovery well DCS screens (LIT730301A – H). The RW 

pumps can be operated in Auto or Manual modes from the DCS screens by XS730301A – H. 

The RW pumps should be operated in Auto mode. In Auto mode, the DCS starts and stops the 

well pump operation based on the water elevation in the well. Additionally, the DCS will stop the 

pumps for various interlock conditions (see P&ID drawings for interlock information). In Manual 

mode, the DCS will start the pumps and they will operate continuously and independent of the 

water elevation and other control interlocks until they are turned OFF by the operator. 

Recovered groundwater is pumped from the RWs to the GWTS via underground dual-

containment piping. Dual-containment piping was constructed to conform to the secondary 

containment requirements specified in 6NYCCR Part 373-2.10. A 4-inch outer diameter 

standard dimension ratio (SDR)-11 wall thickness high density polyethylene (HDPE) carrier pipe 

from each well contains a 1.5-inch HDPE SDR-11 groundwater discharge pipe. The 1.5-inch 

pipe was threaded through the 4-inch carrier pipe to each well to allow future replacement of the 

inner pipe, if needed, without the excavation of the 4-inch carrier pipe.   

A fabricated HDPE leak detection fitting was attached to each pitless adapter flange with a 4-

inch HDPE riser pipe extended to above ground surface, approximately 2 feet from the recovery 

well casing. Each leak detection riser contains a float switch, which provides continuous 

monitoring for the presence of liquid in the sump. The DCS will shut down the RW pump if liquid 

is detected in the leak detection sump. The leak detection status is displayed on each RW DCS 

screen.  

Each RW is equipped with a flow meter and manual control valve which are located in Building 

73 with the exception of OBA-9AR. The OBA-9AR flow meter and control valve are located at 



Groundwater Treatment System Operations and Maintenance Plan October 21, 2013 
Olin Niagara Falls Plant, Niagara Falls, New York  Revision 06 
AMEC Project Number 6107130002 

 2-4 

the OBA-9AR wellhead. The well flow rates can be adjusted with the manual control valves. The 

flow rate and flow total are displayed on the RW DCS screens.  

2.2 RECOVERY WELL ACID INJECTION 

The acid injection system is used to control carbonate scaling of select RW screens, pumps, 

and piping as necessary. Hydrochloric acid is used to prevent and remove carbonate scaling. 

Acid injection tubing is installed from Building 73 to RW-1 and PR-12. Manual metering pumps 

deliver the acid directly to the wellhead as necessary to prevent and remove carbonate scaling.  

The hydrochloric acid is stored in totes in Building 73 and is also used for the pH adjustment 

system as described in Section 2.3. PR-4 is also equipped with acid injection. The PR4 acid 

pump and acid supply are located at the PR4 wellhead.  

2.3 TWO STAGE PH ADJUSTMENT 

The two-stage pH adjustment system is designed to address high pH groundwater from the 

RWs. First-stage and second-stage pH adjustment tanks have a capacity of 3,000-gallons each, 

with a 50-minute retention time per tank (at 60 gpm) to allow adequate equalization and mixing. 

The tanks are constructed of premium fiberglass reinforced plastic (FRP) laminate resin for 

corrosion resistance. The tanks are continuously mixed by constant speed vertical-shaft mixers. 

The mixers can be controlled on the pH adjustment system DCS screen via XS730302A and 

XS730302B. In AUTO mode, the tank mixers will always be on when the RW pumps are 

operating.  

Groundwater is pumped from the RWs to the first-stage pH adjustment tank. The pH is 

continuously monitored and displayed on the pH adjustment system DCS screen (AIC730301B). 

The first-stage tank is used for equalization.   

The groundwater flows by gravity to the second-stage pH adjustment tank. The second stage 

pH is continuously monitored using two pH probes for redundancy and to indicate if a pH probe 

needs service or calibration. The two pH values are displayed on the pH adjustment DCS 

screen (AIC730301A and AIT730301B) as well as on a display panel at the pH adjustment 

tanks. The DCS will interlock the RW pumps off if a high or low pH alarm is active in either the 
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first- or second-stage pH adjustment tank. The DCS will interlock the RW pumps off if the 

difference between the two pH probes in the second-stage pH adjustment tank exceeds 2 

standard pH units. 

The groundwater pH is adjusted as necessary to meet the POTW discharge criteria (see 

Appendix A). Acid is pumped to the first-stage pH adjustment tank using an acid metering pump 

controlled by the DCS. The metering pump is activated when the pH reaches the high-level pH 

set point and the speed is controlled by the DCS. The metering pump is deactivated when the 

pH reaches the low-level pH set point. Caustic can also be pumped to the first-stage pH 

adjustment tank with a manual metering pump to raise the pH if too much acid has been added. 

The hydrochloric acid is stored and metered from polypropylene totes provided by the chemical 

supplier. Polypropylene spill pallets, each with a 400-gallon capacity, are provided for spill 

containment for these totes. Non-stainless steel exposed metal surfaces, piping, and ancillary 

equipment is protected from corrosion by an appropriate paint or coating as required by 6 

NYCCR Part 598.9(e). 

2.4 AIR STRIPPER 

pH adjusted groundwater flows by gravity from the second stage pH adjustment tank to the air 

stripper. The air stripper reduces the volatile organic compound (VOC) concentrations prior to 

activated carbon treatment and final discharge to the City of Niagara Falls POTW. The original 

Carbonair STAT 400 air stripper was installed in 1997 and operated effectively until 2011. In 

2011, the air stripper was replaced due to significant corrosion and increasing maintenance 

costs. The unit was replaced with a Carbonair STAT 180 based on the typical flow rates 

observed since 1997. The new unit is constructed of 316 stainless steel for improved corrosion 

resistance. The manufacturer O&M manual, panel schematic, and other equipment information 

are provided in Appendix E. 

The air stripper has seven 316 stainless steel trays, a 15 horsepower (HP) blower capable of 

900 cubic feet per minute (cfm), and a treated water collection sump. The seventh tray and 

larger, 15 HP New York Blower Model 2606 were added in 2013. The air stripper treated water 

collection sump has a capacity of approximately 225 gallons. The air stripper was originally 
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equipped with an inlet air heater. The inlet air heater has been decommissioned and its 

associated controls are no longer in service or shown on the P&IDs. 

The air stripper is controlled by a local control panel and also by the DCS. A HAND-OFF-AUTO 

(HOA) switch for the blower is present on the local control panel. The local control panel also 

displays the air stripper alarms: low blower pressure and high sump level. The air stripper 

blower can be operated from the sump/air stripper control DCS screen via XS730401. The DCS 

will interlock the RW pumps off if the blower is not operating. 

The blower intake pulls fresh air as well as from the headspace of the pH adjustment tanks to 

ventilate the tanks. A flow indicator is available to take manual vapor flow rate readings. Vapors 

exit the air stripper through the air stripper discharge stack. 

The air stripper vapor discharge outlet is connected to a discharge stack to allow compliance 

with Occupational Safety and Health (OSHA) permissible exposure levels (PELs). The outlet 

meets the requirements specified in the American Conference of Governmental Industrial  

Hygienists (ACGIH) threshold limit values (TLVs) for contaminants, and the NYSDEC annual 

Guideline Concentration and Short-Term Guideline Concentrations for constituents of concern. 

The 12-inch diameter FRP vapor discharge stack penetrates the roof of Building 73 and extends 

to a height of over 50 feet above ground level. Based on anticipated groundwater 

concentrations collection rates, and air modeling, Olin and NYSDEC have determined that the 

emission rate meets the applicable criteria. 

Treated groundwater is collected in the air stripper sump. The air stripper effluent water can be 

pumped to the carbon adsorber unit before discharge, or it can be directly discharged to the 

sewer by gravity. The air stripper sump is equipped with a float switch which activates a high 

level alarm on the air stripper control panel. A high level in the air stripper sump typically 

indicates a low pump discharge flow rate, a discharge pump failure, fouling in the carbon 

vessels or in the discharge line. If the level in the sump reaches the high-level alarm set point, 

the recovery well pumps will stop pumping groundwater and the high-level alarm will activate.  

The air stripper discharge sump is also equipped with a gravity drain line that will allow the 

water to drain directly to the sewer and bypass the pumps, carbon vessels, and 
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effluent/backwash collection tank. This line is provided to allow bypass in situations when 

carbon treatment is not necessary or both carbon feed pumps are out of service. The gravity 

line is equipped with a butterfly valve that can be opened to allow gravity drain and bypass. For 

general operation, the bypass valve should be kept closed and locked, and all water should be 

pumped through the carbon vessels before discharge.  

 

2.5 LIQUID PHASE ACTIVATED CARBON VESSELS 

Treated Groundwater from the air stripper discharge sump is pumped to the liquid phase 

activated carbon vessels as a polishing step to remove benzene hexachlorides (BHCs). These 

vessels were added to the system in April 2008. There are two FRP, skid-mounted, 1,400 

pound activated carbon vessels. The vessels are connected with a piping manifold that allows 

series (lead/lag), parallel, single, or backwash operation. The vessels are capable of operating 

at flows up to 90 gpm, pressures up to 150 pounds per square inch gauge (psig), and 

temperatures up to 140 degrees Fahrenheit (oF). 

The carbon feed pumps consist of two in-line process pumps. One discharge pump is sufficient 

to handle system flows up to 90 gpm, and the other pump may be reserved as a backup. The 

pumps are controlled by HOA switches on a local control panel. The DCS does not monitor or 

control the carbon system. 

Each carbon feed pump is equipped with a globe valve on the discharge piping to manually 

regulate the flow rate. A flow meter is installed in the combined pump discharge line, which 

measures and displays the pump flow rate and totalized flow. The pumps are controlled by high 

and low float switches installed in the sight glass of the air stripper sump.   

  

The carbon vessels are equipped with a differential pressure transducer which measures the 

differential pressure (psid) between the inlet and outlet of the combined carbon unit. The 

differential pressure across the unit is transmitted to the local controller which displays the 

value. Additionally, each vessel is equipped with pressure gauges at the inlet and outlet to allow 
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manual differential pressure readings from the individual vessels. The carbon vessels are also 

equipped with a pressure switch and rupture discs to prevent over pressurization of the vessels.   

The manufacturer operating instructions and the control panel schematic for the activated 

carbon vessels are provided in Appendix F. 

2.6 EFFLUENT/BACKWASH COLLECTION TANK 

The effluent from the carbon vessels is piped to a backwash collection tank. The tank is a 

4,000 gallon domed HDPE tank. The treated water discharges into the tank and is allowed to 

overflow from piping near the top of the tank to the sewer discharge point. Therefore, the tank is 

constantly filled with treated water to provide an adequate supply of water for carbon vessel 

backwashing operations. 

2.7 TREATED GROUNDWATER DISCHARGE TO POTW 

Treated groundwater flows by gravity drainage from the backwash tank through a 6-inch PVC 

pipe to a 6-inch diameter HDPE single-wall discharge pipe that exits the south wall of Building 

73. The discharge pipe is below the frost depth. This line connects with the gravity flow storm 

sewer, which carries the flow to the designated POTW outfall (the 7-S Sump) at Plant 2. The 

GWTS is interlocked with the 7S Sump such that the DCS will shut down the RW pumps if a 

high level is detected in the 7S Sump. The 7S Sump level is indicated on the Sump/Air Stripper 

Control DCS screen. 

2.8 SECONDARY CONTAINMENT 

Secondary containment is provided in Building 73 using a concrete containment curb 2 feet high 

around the treatment area. The containment volume provided by the curb exceeds 110 percent 

of the volume of all the interconnected tanks in the groundwater treatment plant as required by 

NYCRR Part 373.2-10. The floor sump has no outlet and is fed by existing floor drains and 

subfloor piping. An industrial floor coating resistant to chemical spills (TUFCO) was applied to 

the concrete floor in Building 73. 

The floor sump in Building 73 within the containment area contains a submersible pump that 

discharges into the first-stage pH adjustment tank. The sump pump is operated manually by a 
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120-volt (V) receptacle. The sump is also equipped with a high level float switch. A DCS 

interlock will shut down the RW pumps if a high level is detected in the Building 73 sump. 
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3.0 STANDARD OPERATING PROCEDURES 

This Section provides the Standard Operating Procedures for the major operations of the 

GWTS. 

3.1 GWTS OPERATING OBJECTIVE AND STRATEGY 

The operational objective of the groundwater collection system is to capture groundwater in the 

A-Zone and B-Zone which otherwise would move across the ARGC area to the northeastern 

portion of Olin’s Plant 2. The operational control strategies are to pump groundwater from the 

RWs, enhance drainage of the A-Zone, and create a hydraulic gradient in the B-Zone towards 

the recovery wells. The groundwater capture in the A-Zone and B-Zone is evaluated quarterly 

by preparing potentiometric surface maps using site water level data as described in Section 5. 

The RW flow rates and water levels are adjusted accordingly based on the potentiometric 

surface maps. 

3.2 GWTS NORMAL OPERATION 

1. OPEN RW Discharge Valves. 

2. OPEN Acid Tote Discharge Valve. 

3. OPEN pH Adjustment Pump Inlet Valve. 

4. OPEN pH Adjustment Pump Discharge Valve. 

5. OPEN Air Stripper Blower Fresh Air Inlet Damper. 

6. Verify that carbon system valves V1 through V40 are CLOSED. 

7. OPEN valves V1, V2, V4, V5, V6, V8, V9, V11, V12, V13, V18, V31, V33, V35, and V37. 

8. OPEN valves V19, V24, V25, and V30 on the vessel piping manifold for series operation 
of carbon vessels from vessel No. 1 to vessel No. 2. See Table 3.1 and Figure 3.1 for a 
tabular and graphical representation of the valve positions. Table 3.1 and Figure 3.2 
show the valve positions for series operation from vessel No. 2 to vessel No. 1 (see 
discussion of lead/lag operation in Section 3.3). 

9. Place the Carbon Feed Pump 1 (or 2) switch at the local control panel (CP-1) in the 
AUTO position. The operating Carbon Feed Pump should be alternated periodically to 
maintain functionality of both pumps. 
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10. Place the Air Stripper Blower in AUTO operation at the local Air Stripper Panel. 

11. Place the Air Stripper Blower in AUTO operation at the DCS terminal. 

12. Place the 1st Stage and 2nd Stage pH Adjustment Mixer local hand switches in the AUTO 
position. 

13. Place the 1st Stage and 2nd Stage pH Adjustment Mixers in AUTO operation at the DCS 
terminal. 

14. Place the pH Adjustment pump local hand switch in the AUTO position.  

15. Place the RW pump local hand switches in the AUTO position. Note:  PR12 and 
OBA9AR are not equipped with local hand switches. 

16. Place the RW pumps in AUTO operation at the DCS terminal. 

17. Adjust the RW flow rate and water level as desired using the manual throttling valves in 
the RW discharge lines. 

18. Adjust blower air flow rate to 900 CFM per the manufacturer’s instructions after the air 
stripper has filled.   

19. Adjust carbon feed pump flow rate as necessary to be higher than the influent flow rate. 

3.3 RECOVERY WELL ACID INJECTION 

Generally, the acid feed rate is selected to maintain the pH of the extracted water in the range of 

6.5 to 7. The recovery well acid metering pumps are operated manually by local ON-OFF 

switches. The pump flow rate must be manually set by manual stroke adjustments at the pump. 

The PR4 acid pump is controlled manually by a 120V receptacle at the PR4 wellhead. The acid 

flow rate is adjusted using manual speed and stroke controls located on the pump. The acid 

injection pumps must be manually shut down if the treatment system is shut down by the DCS 

to prevent acid build-up in the wells when the RW pumps are not pumping.   

3.4 TWO STAGE PH ADJUSTMENT 

The two-stage pH adjustment is automatically operated by placing the mixers and acid 

pump into AUTO mode as described in Section 3.1. If the pH becomes too low, it can be 

manually increased by adding caustic to the first-stage pH adjustment tank using the 

caustic metering pump. The caustic metering pump is controlled manually by a local ON-

OFF switch and a manual stroke adjustment knob. The metering pump stroke should be 
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adjusted to a low value (<10%) using the adjustment knob prior to starting the pump. 

The pump is then started by placing the ON-OFF switch in the ON position. Add caustic 

carefully at a slow rate to avoid overshooting the pH to a high value. Stop the caustic 

metering pump once the pH has increased enough to clear the low pH interlock. 

3.5 AIR STRIPPER 

As mentioned above, the air flow to the air stripper should be adjusted once the air stripper has 

been filled with groundwater. A manual control damper is used to adjust the air flow rate to 

approximately 900 CFM per the manufacturer’s instructions. The air flow through the air stripper 

is a critical operational parameter for adequate removal of VOCs from the groundwater. The air 

flow rate should be observed regularly and adjusted as necessary to maintain 900 CFM. Scaling 

in the air stripper will cause the air flow rate to decrease requiring adjustment of the control 

damper. If the air flow rate is consistently below 800 CFM and the control damper is completely 

open, the fresh air inlet screen should be cleaned. If the air flow rate remains low, the air 

stripper trays should be cleaned per manufacturer’s instructions. The GWTS should be 
manually shut down immediately if the air flow rate drops below 650 CFM. This situation 
requires operator intervention. 

The blower should be operated with the fresh air inlet damper fully open. The pH Adjustment 

Tank vent ducting damper should only be opened enough to induce air flow in the ducting to 

capture vapors from the headspace of the pH Adjustment Tanks. A gauge is present in the 

ducting to verify the negative pressure.  

3.6 CARBON VESSEL LEAD/LAG OPERATION 

The carbon vessels are designed to be operated in a lead/lag series configuration. The lead and 

lag configuration (e.g. vessel 1 to vessel 2) should be maintained until a carbon change out. The 

carbon in a vessel will be changed out when the vessel effluent mass flow of a constituent listed 

in the POTW permit exceeds 80% of its annual average limit. The specific monitoring 

procedures are detailed in Section 4. The lead and lag designations should be reversed after 

the carbon has been changed in one of the vessels. 
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3.7 CARBON VESSEL BACKWASH 

The carbon vessel manufacturer recommends periodic backwashing of the vessels as 

necessary to maintain the system flow rate and pressure. The backwash procedure is performed 

manually and requires an operator’s attention throughout the process. The following procedure 

should be used to backwash the carbon vessels. 

1. Shut down the Carbon Feed Pump 1 (or 2) by placing the switch at CP-1 in the OFF 
position. 

2. CLOSE the valves V1 and V8. 

3. OPEN valve V15 to allow bypass of the carbon system while backwashing. 

4. OPEN valve V41 (backwash supply). 

5. Due to the containment wall, the backwash supply piping has a high point that may 
trap air and cause the feed pumps to vapor lock.  Bleed valves have been installed in 
the backwash supply line between the backwash tank and feed pump.  These valves 
should be opened slowly to allow any trapped air to escape.  Reclose the bleed 
valves when water runs freely from the valves. 

6. Place the valves on the carbon skid manifold in the appropriate positions for 
backwash of Vessel 1.  See Table 3.1 and Figure 3.3. 

7. Start Carbon Feed Pump 1 by placing the switch at CP-1 in the HAND position.   

8. The initial backwash rate should be approximately 35 to 40 gpm.  The globe valve 
(V4) on the pump discharge should be placed in a position that will yield a flow in this 
range.   

9. Glove valve V4 should be gradually opened over one to two minutes to the full OPEN 
position.   

10. Start Carbon Feed Pump 2 by placing the switch at CP-1 in the HAND position.  The 
discharge globe valve (V11) should be partially open. 

11. Glove valve V11 should be gradually opened over one to two minutes to the full 
OPEN position. 

12. The backwash flow rate should be approximately 100 gpm per the manufacturer’s 
instructions. 

13. This backwash flow rate should be maintained for 10 to 15 minutes or until the 
backwash water clears. A sight glass is available on the backwash return line to 
visually observe the backwash water clarity.  

14. After the backwash cycle has been completed, both carbon feed pumps should be 
shut down by placing the switches at the local control panel in the OFF position. 
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15. There may not be enough water in the Backwash Collection Tank to backwash both 
vessels back to back. The system may need to be restarted in normal operation and 
operated until the Backwash Collection Tank has refilled.  

16. Once the Backwash Collection Tank has refilled, repeat steps 1 through 5. 

17. Place the valves on the carbon skid manifold in the appropriate positions for 
backwash of Vessel 2.  See Table 3.1 and Figure 3.4. 

18. Repeat steps 7 through 14. 

19. Return the valves on the carbon skid manifold to the appropriate positions for series 
operation.  See Table 3.1 and Figures 3.1 and 3.2. 

20. Close valve V41 (backwash supply). 

21. Close valve V15. 

22. Open valves V1 and V8. 

23. Start Carbon Feed Pump 1 (or 2) by placing the switch at CP-1 in the AUTO position. 

3.8 STANDARD OPERATING CONDITIONS 

The GWTS should be operated in accordance with the following Standard Operating 
Conditions: 
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STANDARD OPERATING CONDITIONS 
840 – GROUNDWATER TREATMENT SYSTEM 

 
  NEVER EXCEED REASON 

 
R – Reason for limit or effect of 
exceeding limit. 
C – Correction, &/or Control Action. 
T – Troubleshooting Guidelines. 

   INTERLOCKS  
    ALARMS   
     OPERATING  

RANGE 
   

LOOP # NAME (UNITS) MIN MIN LO LO NORM HI HI MAX MAX 
 

 3-0 

LT730301A RW1 Water Level  
(feet elevation) 
 

  551 552  557.5 558   R- Hi level will reduce groundwater 
capture 

 Lo level indicates that the flowrate is 
too high and that the automatic pump 
shut off did not activate properly. Lo 
level may cause dry running of the 
pump and indicate fouling of well 
screen. 

C- If Hi level alarm is reached, pump flow 
rate should be increased if possible to 
decrease level and increase 
groundwater capture. 

 If low level alarm is reached, 
automatic pump shut off operation 
should be checked. Pump flow rate 
may need to be decreased to raise 
level into operating range.  

LT730301B RW2 Water Level  
(feet elevation) 
 

  551 552  557.5 558   R- Hi level will reduce groundwater 
capture 

 Lo level indicates that the flowrate is 
too high and that the automatic pump 
shut off did not activate properly. Lo 
level may cause dry running of the 
pump and indicate fouling of well 
screen. 

C- If Hi level alarm is reached, pump flow 
rate should be increased if possible to 
decrease level and increase 
groundwater capture. 

 If low level alarm is reached, 
automatic pump shut off operation 
should be checked. Pump flow rate 
may need to be decreased to raise 
level into operating range.  
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STANDARD OPERATING CONDITIONS 
840 – GROUNDWATER TREATMENT SYSTEM 

 
  NEVER EXCEED REASON 

 
R – Reason for limit or effect of 
exceeding limit. 
C – Correction, &/or Control Action. 
T – Troubleshooting Guidelines. 

   INTERLOCKS  
    ALARMS   
     OPERATING  

RANGE 
   

LOOP # NAME (UNITS) MIN MIN LO LO NORM HI HI MAX MAX 
 

 3-1 

LT730301C RW3 Water Level  
(feet elevation) 
 

  551 552  557.5 558   R- Hi level will reduce groundwater 
capture 

 Lo level indicates that the flowrate is 
too high and that the automatic pump 
shut off did not activate properly. Lo 
level may cause dry running of the 
pump and indicate fouling of well 
screen. 

C- If Hi level alarm is reached, pump flow 
rate should be increased if possible to 
decrease level and increase 
groundwater capture. 

 If low level alarm is reached, 
automatic pump shut off operation 
should be checked. Pump flow rate 
may need to be decreased to raise 
level into operating range.  

LT730301D RW4 Water Level  
(feet elevation) 
 

  551 552  557.5 558   R- Hi level will reduce groundwater 
capture 

 Lo level indicates that the flowrate is 
too high and that the automatic pump 
shut off did not activate properly. Lo 
level may cause dry running of the 
pump and indicate fouling of well 
screen. 

C- If Hi level alarm is reached, pump flow 
rate should be increased if possible to 
decrease level and increase 
groundwater capture. 

 If low level alarm is reached, 
automatic pump shut off operation 
should be checked. Pump flow rate 
may need to be decreased to raise 
level into operating range.  
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STANDARD OPERATING CONDITIONS 
840 – GROUNDWATER TREATMENT SYSTEM 

 
  NEVER EXCEED REASON 

 
R – Reason for limit or effect of 
exceeding limit. 
C – Correction, &/or Control Action. 
T – Troubleshooting Guidelines. 

   INTERLOCKS  
    ALARMS   
     OPERATING  

RANGE 
   

LOOP # NAME (UNITS) MIN MIN LO LO NORM HI HI MAX MAX 
 

 3-2 

LT730301E RW5 Water Level  
(feet elevation) 
 

  551 552  557.5 558   R- Hi level will reduce groundwater 
capture 

 Lo level indicates that the flowrate is 
too high and that the automatic pump 
shut off did not activate properly. Lo 
level may cause dry running of the 
pump and indicate fouling of well 
screen. 

C- If Hi level alarm is reached, pump flow 
rate should be increased if possible to 
decrease level and increase 
groundwater capture. 

 If low level alarm is reached, 
automatic pump shut off operation 
should be checked. Pump flow rate 
may need to be decreased to raise 
level into operating range.  

LT730301F PR4 Water Level  
(feet elevation) 
 

  551 552  557.5 558   R- Hi level will reduce groundwater 
capture 

 Lo level indicates that the flowrate is 
too high and that the automatic pump 
shut off did not activate properly. Lo 
level may cause dry running of the 
pump and indicate fouling of well 
screen. 

C- If Hi level alarm is reached, pump flow 
rate should be increased if possible to 
decrease level and increase 
groundwater capture. 

 If low level alarm is reached, 
automatic pump shut off operation 
should be checked. Pump flow rate 
may need to be decreased to raise 
level into operating range.  
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STANDARD OPERATING CONDITIONS 
840 – GROUNDWATER TREATMENT SYSTEM 

 
  NEVER EXCEED REASON 

 
R – Reason for limit or effect of 
exceeding limit. 
C – Correction, &/or Control Action. 
T – Troubleshooting Guidelines. 

   INTERLOCKS  
    ALARMS   
     OPERATING  

RANGE 
   

LOOP # NAME (UNITS) MIN MIN LO LO NORM HI HI MAX MAX 
 

 3-3 

LT730301G PR12 Water Level  
(feet elevation) 
 

  551 552  557.5 558   R- Hi level will reduce groundwater 
capture 

 Lo level indicates that the flowrate is 
too high and that the automatic pump 
shut off did not activate properly. Lo 
level may cause dry running of the 
pump and indicate fouling of well 
screen. 

C- If Hi level alarm is reached, pump flow 
rate should be increased if possible to 
decrease level and increase 
groundwater capture. 

 If low level alarm is reached, 
automatic pump shut off operation 
should be checked. Pump flow rate 
may need to be decreased to raise 
level into operating range.  

LT730301H OBA9AR Water Level  
(feet elevation) 
 

  555.
2 

556.2  557.7 558   R- Hi level will reduce groundwater 
capture 

 Lo level indicates that the flowrate is 
too high and that the automatic pump 
shut off did not activate properly. Lo 
level may cause dry running of the 
pump and indicate fouling of well 
screen. 

C- If Hi level alarm is reached, pump flow 
rate should be increased if possible to 
decrease level and increase 
groundwater capture. 

 If low level alarm is reached, 
automatic pump shut off operation 
should be checked. Pump flow rate 
may need to be decreased to raise 
level into operating range.  
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STANDARD OPERATING CONDITIONS 
840 – GROUNDWATER TREATMENT SYSTEM 

 
  NEVER EXCEED REASON 

 
R – Reason for limit or effect of 
exceeding limit. 
C – Correction, &/or Control Action. 
T – Troubleshooting Guidelines. 

   INTERLOCKS  
    ALARMS   
     OPERATING  

RANGE 
   

LOOP # NAME (UNITS) MIN MIN LO LO NORM HI HI MAX MAX 
 

 3-4 

FT730301A RW1 Flow Rate 
(gallons per minute) 
 

   >0  5    C- Flow rate should be adjusted as 
necessary to control the RW1 water 
level. 

FT730301B RW2 Flow Rate 
(gallons per minute) 
 

   >0  10    C- Flow rate should be adjusted as 
necessary to control the RW2 water 
level. 

 
FT730301C RW3 Flow Rate 

(gallons per minute) 
 

   >0  10    C- Flow rate should be adjusted as 
necessary to control the RW3 water 
level. 

 
FT730301D RW4 Flow Rate 

(gallons per minute) 
 

   >0  10    C- Flow rate should be adjusted as 
necessary to control the RW4 water 
level. 

 
FT730301E RW5 Flow Rate 

(gallons per minute) 
 

   >0  10    C- Flow rate should be adjusted as 
necessary to control the RW5 water 
level. 

 
FT730301F PR4 Flow Rate 

(gallons per minute) 
 

   >0  10    C- Flow rate should be adjusted as 
necessary to control the PR4 water 
level. 

 
FT730301G PR12 Flow Rate 

(gallons per minute) 
 

   >0  10    C- Flow rate should be adjusted as 
necessary to control the PR12 water 
level. 

 
FT730301H OBA9AR Flow Rate 

(gallons per minute) 
 

   >0  5    C- Flow rate should be adjusted as 
necessary to control the OBA9AR 
water level. 
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STANDARD OPERATING CONDITIONS 
840 – GROUNDWATER TREATMENT SYSTEM 

 
  NEVER EXCEED REASON 

 
R – Reason for limit or effect of 
exceeding limit. 
C – Correction, &/or Control Action. 
T – Troubleshooting Guidelines. 

   INTERLOCKS  
    ALARMS   
     OPERATING  

RANGE 
   

LOOP # NAME (UNITS) MIN MIN LO LO NORM HI HI MAX MAX 
 

 3-5 

AI730302A RW1 pH 
(Standard pH Units) 

  5 6  7 8   R- Hi pH will cause rapid and significant 
fouling of well, pump, and discharge 
piping. 

 Lo pH can cause significant corrosion 
of the well, pump, and other 
downstream equipment. 

C- Hi pH - Increase Acid Flow to RW1. 
 Lo pH – Reduce Acid Flow to RW1. 
T- Calibrate pH probe 
 Check acid tote level 
 Check acid metering pump operation 
 

AI730302A PR4 pH 
(Standard pH Units 

  5 6  7 8   R- Hi pH will cause rapid and significant 
fouling of well, pump, and discharge 
piping. 

 Lo pH can cause significant corrosion 
of the well, pump, and other 
downstream equipment. 

C- Hi pH - Increase Acid Flow to PR4. 
 Lo pH – Reduce Acid Flow to PR4. 
T- Calibrate pH probe 
 Check acid tote level 
 Check acid metering pump operation 
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STANDARD OPERATING CONDITIONS 
840 – GROUNDWATER TREATMENT SYSTEM 

 
  NEVER EXCEED REASON 

 
R – Reason for limit or effect of 
exceeding limit. 
C – Correction, &/or Control Action. 
T – Troubleshooting Guidelines. 

   INTERLOCKS  
    ALARMS   
     OPERATING  

RANGE 
   

LOOP # NAME (UNITS) MIN MIN LO LO NORM HI HI MAX MAX 
 

 3-6 

AIC730301B 1st Stage pH Adjustment 
(Standard pH Units) 

5 5 6 6  8 8 9 9 R- Hi pH can increase air stripper fouling 
or cause a Wastewater Discharge 
Permit violation. 

 Lo pH can cause corrosion in 
downstream equipment or cause a 
Wastewater Discharge Permit 
violation. 

C- Hi pH - Increase Acid Flow to RW1 
and PR4 

 Lo pH – Reduce Acid Flow to RW1 
and PR4 

 Lo pH - Carefully add caustic using 
manual caustic pump to increase pH 

T- Calibrate pH probe 
 Verify mixer is operating 
 Check acid tote level 
 Check acid metering pump operation 
 

AIC730301A 2nd Stage pH Adjustment 
(Standard pH Units) 

5 5 6 6  8 8 9 9 R- Hi pH can increase air stripper fouling 
or cause a Wastewater Discharge 
Permit violation. 

 Lo pH can cause corrosion in 
downstream equipment or cause a 
Wastewater Discharge Permit 
violation. 

C- Hi pH – HCl acid pump is controlled 
by DCS to lower pH 

 Lo pH – Carefully add caustic using 
manual caustic pump to increase pH 

T- Calibrate pH probe 
 Verify mixer is operating 
 Check acid tote level 
 Check acid metering pump operation 
 Check acid controller operation and 

settings 
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STANDARD OPERATING CONDITIONS 
840 – GROUNDWATER TREATMENT SYSTEM 

 
  NEVER EXCEED REASON 

 
R – Reason for limit or effect of 
exceeding limit. 
C – Correction, &/or Control Action. 
T – Troubleshooting Guidelines. 

   INTERLOCKS  
    ALARMS   
     OPERATING  

RANGE 
   

LOOP # NAME (UNITS) MIN MIN LO LO NORM HI HI MAX MAX 
 

 3-7 

ADA730301
B 

2nd Stage pH Difference 
(Standard pH Units) 

 2 2 <2  <2 2 2  R- Difference >2 standard pH units 
indicates one or both pH probes are 
not reading correctly. 
 Hi pH can increase air stripper fouling 
or cause a Wastewater Discharge 
Permit violation. 

 Lo pH can cause corrosion in 
downstream equipment or cause a 
Wastewater Discharge Permit 
violation. 

C- Calibrate pH probes 
T- Verify mixer is operating 
 Check acid tote level 
 Check acid metering pump operation 
 Check acid controller operation and 

settings 
 

FI730401 Air Stripper Air Flow Rate 
(Cubic Feet per Minute) 
Field Gauge 

650   650 900 1000    R- Lo flow will reduce treatment 
efficiency and potentially cause a 
Wastewater Discharge Permit 
violation. 

 Hi flow can cause excessive water 
carryover into the air stripper exhaust. 

C- Adjust blower discharge control 
damper as necessary to maintain air 
flow rate at ~900 CFM. 

T- Check inlet screen for plugging. 
 Check inlet and outlet damper 

positions. 
 Check blower operation. 
 Check air stripper trays for fouling. 
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STANDARD OPERATING CONDITIONS 
840 – GROUNDWATER TREATMENT SYSTEM 

 
  NEVER EXCEED REASON 

 
R – Reason for limit or effect of 
exceeding limit. 
C – Correction, &/or Control Action. 
T – Troubleshooting Guidelines. 

   INTERLOCKS  
    ALARMS   
     OPERATING  

RANGE 
   

LOOP # NAME (UNITS) MIN MIN LO LO NORM HI HI MAX MAX 
 

 3-8 

PI730401 Air Stripper Pressure 
(inches H2O) 
Field Gauge 

   30  45   45 R- Hi pressure can damage the air 
stripper trays. 

 Lo pressure may indicate a low air 
flow condition. 

C- Hi pressure – clean air stripper trays 
per manufacturer instructions to 
remove fouling. 

 Lo pressure - adjust blower discharge 
control damper as necessary to 
maintain air flow rate at ~900 CFM. 

T- Check inlet and outlet damper 
positions. 

 Check blower operation. 
 Check air stripper trays for fouling. 
 

FIT730403 Carbon Vessel Feed Flow Rate 
(gallons per minute) 
Field Gauge 

   40  80    R- Lo flow will result in a high air stripper 
sump level. 

C- Adjust feed flow rate as necessary to 
be higher than combined RW influent 
flow rate. 

T- Check pump operation. 
 Check carbon vessel differential 

pressure. 
 

PI730501-1 
PI730501-2 

Carbon Vessel #1 Differential 
Pressure  
(inches H2O) 
Field Gauges 

   0.1  30    R- Hi differential pressure indicates 
fouling of the carbon vessel which can 
cause decreased flow rates and 
eventually high air stripper sump 
levels. 

C- Backwash carbon to remove fouling, 
lower differential pressure, and restore 
appropriate flow rates. 
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STANDARD OPERATING CONDITIONS 
840 – GROUNDWATER TREATMENT SYSTEM 

 
  NEVER EXCEED REASON 

 
R – Reason for limit or effect of 
exceeding limit. 
C – Correction, &/or Control Action. 
T – Troubleshooting Guidelines. 

   INTERLOCKS  
    ALARMS   
     OPERATING  

RANGE 
   

LOOP # NAME (UNITS) MIN MIN LO LO NORM HI HI MAX MAX 
 

 3-9 

PI730501-3 
PI730501-4 

Carbon Vessel #2 Differential 
Pressure  
(inches H2O) 
Field Gauges 

   0.1  30    R- Hi differential pressure indicates 
fouling of the carbon vessel which can 
cause decreased flow rates and 
eventually high air stripper sump 
levels. 

C- Backwash carbon to remove fouling, 
lower differential pressure, and restore 
appropriate flow rates. 
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4.0 SYSTEM MAINTENANCE 

The objective of the maintenance program is to keep the system operating within normal 

operating parameters and minimize system downtime.  

4.1 ROUTINE MAINTENANCE 

Table 4.1 lists the recommended preventative maintenance activities and frequencies. Table 4.2 

lists the instruments, gauges, and switches recommended for annual inspection and calibration. 

Table 4.3 lists the recommended components for the GWTS. Equivalent components may be 

substituted as necessary and documented in subsequent revisions of the O&M plan.  

In addition to the activities listed on Table 4.1, a relatively clean working area will be maintained 

in Building 73. Leaks, splashes, or spills of acid, lubricant, or other chemical will be treated with 

the proper chemical absorbent material and swept up for disposal. Waste material will be 

properly segregated and disposed per Olin plant protocols. For leaks, splashes, or spills of 

groundwater or other non-hazardous materials in the treatment plant area, the area will be 

thoroughly washed down and the washwater recirculated to the pH adjustment tank from the 

treatment area sump.  

4.2 SPECIAL MAINTENANCE 

Special maintenance activities for the RWs will be performed as needed to manage carbonate 

scaling and other types of well scaling. It is anticipated that acid washing of the screens and 

piping will be used in less severe cases. A combination of mechanical and acid cleaning is 

anticipated to be used in more severe cases. The specific cleaning procedures will be 

developed on a case by case basis as necessary. 
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5.0 DATA COLLECTION PROGRAM 

This section describes the data collection program for the Groundwater Treatment System at 

the site. The program includes: 

• Quarterly Water Level Measurements 

• Quarterly Recovery Well Water Quality Monitoring 

• Quarterly Air Stripper Performance Monitoring 

• Quarterly Carbon Breakthrough Monitoring 

• Annual Monitoring Well Water Quality Monitoring 

5.1 QUARTERLY WATER LEVEL MEASUREMENTS 

Quarterly water level data will be recorded for use in monitoring the groundwater collection 

system’s effectiveness in achieving hydraulic containment. The data will be used to generate 

quarterly potentiometric surface maps for each hydraulic zone monitored at the site (Zones A, B, 

C, and CD). Treatment system flow rates will be adjusted as necessary based on the 

potentiometric surface maps or groundwater chemistry trends. Water level measurements will 

be collected quarterly from the wells listed on Table 5.1.  

5.2 QUARTERLY GWTS MONITORING 

The GWTS will be monitored on a quarterly basis. Samples will be collected from the RWs and 

system locations listed on Table 5.2 and analyzed by the methods indicated. Table 5.3 presents 

the site specific monitoring constituents for the analytical methods used. OBA-9AR will be 

sampled at the well since it is combined with PR-12 at header sampling port in the building. 

OBA-9AR will be shut down when PR-12 is sampled from the header sampling port. Table 5.4 

shows the appropriate sample ports for carbon vessel sample collection based on the lead/lag 

configuration of the vessels. 

5.3 ANNUAL MONITORING WELL WATER QUALITY MONITORING 

The site monitoring wells listed on Table 5.5 will be sampled and analyzed annually for 

parameters listed on Table 5.3. These data will be collected for submittal to NYSDEC in the 
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annual report for the year in which groundwater sampling and analyses are completed.  The 

data will also be used to evaluate the effectiveness of the recovery system.
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6.0 REPORTING  

Groundwater remediation and verification reporting is mandated by Olin’s Consent Order with 

NYSDEC. 

6.1 ROUTINE REPORTING 

Olin is required to submit annual reports to NYSDEC indicating hydraulic capture, system flow 

rates, analytical results, and operational information. Annual reports are submitted by April 1 

each year.   

6.2 SPECIAL REPORTS 

Downtime Reports / Notification 

The groundwater remediation and verification reporting is mandated by Olin’s consent order 

with NYSDEC. Olin will notify NYSDEC if any component of the groundwater treatment system 

is down for over three consecutive days or any five days of a 30 day period. Periodically, single 

wells will be down for maintenance. This downtime is documented and listed in routine reporting 

and does not require a system-down notification.  

System Modification Notification 

Should Olin deem it necessary to implement system modification to enhance the performance of 

the system, a request will be made verbally and in writing to NYSDEC. The modification will be 

implemented on NYSDEC approval. 
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Table 2.1: Well Construction Summary

Well Installation Date Well Type Easting Northing

Top of Riser 
Elevation              
(ft. AMSL)

Ground 
Elevation      
(ft. AMSL)

Top of Bedrock 
Elevation          
(ft. AMSL)

Depth to Bedrock 
(ft. BGS)

Top of Screen 
(ft. BGS)

Bottom of 
Screen         

(ft. BGS) Zone Monitored

Total Depth 
of Well        

(ft. BGS)

BH-1 1978-Harza 1 1/4" st. steel well point 5323 20055 574.38 570.63 560.53 10.1 12.1 16.1 B
BH-3 1978-Harza 1 1/4" st. steel well point 5315 19553 573.15 569.13 560.63 8.5 14.0 18.0 B
BH-9 1978-Harza 1 1/4" st. steel well point 5162 19494 574.49 570.06 561.66 8.4 4.4 8.4 Overburden
OBA-1A 6/22/89-WCC screened-4"PVC 4201.15 19999.64 571.02 571.3 565.8 5.5 2.5 8.5 A-Bedrock
OBA-1B 6/23/89-WCC open-4"rockhole 4213.82 20000.06 570.9 571.3 566.3 5 10.0 25.0 B
OBA-1C 6/27/89-WCC open-4"rockhole 4225.16 20000.67 570.96 571.3 566.3 5 25.0 38.5 C
OBA-2A 8/22/89-WCC screened-4"PVC 5088.62 20086.17 572.93 570.4 564.6 5.8 3.8 8.8 A-Bedrock 8.8
OBA-2B 8/24/89-WCC open-4"rockhole 5096.54 20086.61 573.07 570.5 564.7 5.8 11.0 25.0 B 25
OBA-2C 8/30/89-WCC open-4"rockhole 5077.08 20085.85 573.12 570.3 564.6 5.7 25.0 50.0 C/CD (1) 50
OBA-3A 6/30/89-WCC screened-4"PVC 5750.81 20086.02 572.5 569.9 555.6 14.3 11.4 17.4 A-Bedrock
OBA-3B 7/7/89-WCC open-4"rockhole 5689.02 20066.19 572.17 569.9 555.9 14 19.0 33.5 B (1)
OBA-3C 7/11/89-WCC open-4"rockhole 5675.18 20066.79 573.14 569.8 555.8 14 33.0 58.0 C/CD (1)
OBA-4A 7/14/89-WCC screened-4"PVC 5433.18 19816.72 572.88 570.1 561.7 8.4 5.5 11.5 A-Bedrock 11.5
OBA-4B 7/20/89-WCC open-4"rockhole 5433.3 19828.33 573.49 570.3 561.3 9 13.9 21.5 B 21.5
OBA-4C 7/24/89-WCC open-4"rockhole 5435.37 19840.19 573.54 570.4 561.9 8.5 22.0 30.5 C 30.5
OBA-5A 8/7/89-WCC screened-4"PVC 5116.7 19479.39 572.21 569.6 561.2 8.4 4.5 11.3 A-Bedrock 11.3
OBA-5B 8/8/89-WCC open-4"rockhole 5106.73 19479.42 572.7 569.7 561.4 8.3 12.2 23.5 B 23.5
OBA-5C 8/10/89-WCC open-4"rockhole 5124.83 19478.7 572.46 569.7 561.4 8.3 23.0 53.0 CD 53
OBA-6A 8/15/89-WCC screened-4"PVC 4924.961 19648.867 570.75 570.95 564.4 6.55 3.6 9.6 A-Bedrock 9.55
OBA-6B 8/15/89-WCC open-4"rockhole 4919.389 19648.867 570.71 571 564.7 6.4 11.5 24.0 B 24
OBA-6C 8/18/89-WCC open-4"rockhole 4930.18 19650.24 570.71 570.99 565 6 24.0 49.5 C/CD (1) 49.5
OBA-7A 6/7/89-WCC screened-4"PVC 4417.99 19808.26 573.97 571.5 566 5.5 2.3 8.3 A-Bedrock
OBA-7B 6/13/89-WCC open-4"rockhole 4428.31 19809.3 574.47 571.5 563 8.5 10.4 24.8 B
OBA-7C 6/20/89-WCC open-4"rockhole 4399.6 19807.47 574.85 571.7 567.7 4 25.0 40.0 C
OBA-8A 7/26/89-WCC screened-4"PVC 3478.868 19572.574 573.522 571.47 563.2 8.27 5.3 11.3 A-Bedrock
OBA-8B 7/28/89-WCC open-4"rockhole 3488.1 19566.78 573.24 570.6 563.1 7.5 12.4 25.0 B
OBA-8C 8/4/89-WCC open-4"rockhole 3469.86 19578.04 573.81 570.6 563.1 7.5 24.9 52.0 CD
OBA-9A 11/2/92-WCC screened-4"PVC 5342.71 19481.13 569.75 568.33 561.3 7 3.8 10.0 A-Bedrock 10
OBA-10A 11/4/92-WCC screened-4"PVC 5417.11 19454.63 568.92 569.24 555.5 (3) 13.7 (3) 10.4 16.4 A-Bedrock/B-Bedrock 16.4
OBA-11A 11/30/93-WCC screened-4"PVC 3249.8 20019.5 573.22 571 562.2 8.8 6.2 12.0 A-Bedrock
OBA-11B 12/2/93-WCC open-4"rockhole 3225.6 20015.4 573.29 571 562.5 8.5 13.5 24.5 B
OBA-11C 12/6/93-WCC open-4"rockhole 3239.1 20017.9 573.37 571 562.7 8.3 22.5 47.8 CD
OBA-12A Abandoned - 12/5/2012
OBA-12B Abandoned - 12/5/2012
OBA-12C Abandoned - 12/5/2012
OBA-13AOB Abandoned - 12/5/2012
OBA-13A Abandoned - 12/5/2012
OBA-13B Abandoned - 12/5/2012
OBA-13C Abandoned - 12/5/2012
OBA-14A 4/25/94-WCC screened-4"PVC 5784.3 19867.8 571.1 568.9 555.5 13.4 9.0 14.5 A-Bedrock
OBA-14B 4/25/94-WCC open-4"rockhole 5783.6 19886.2 571.26 568.9 555.3 13.6 17.3 24.2 B
OBA-14C 4/27/94-WCC open-4"rockhole 5784.1 19876.9 570.61 568.9 555.2 13.7 25.1 41.7 C
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OBA-15A 4/13/94-WCC screened-4"PVC 5476.4 20060.7 573.08 570.9 554 16.9 14.0 20.2 A 20.2
OBA-15B 4/20/94-WCC open-4"rockhole 5473.2 19978.2 573.58 570.9 553.4 17.5 22.5 32.1 C 32.1
OBA-16A 4/5/94-WCC screened-4"PVC 5214.8 19955.6 573.55 571.1 563.9 7.2 3.2 9.2 A-Bedrock 9.2
OBA-16B 4/20/94-WCC open-4"rockhole 5215.3 19950.1 573.47 571.1 563.9 7.2 11.6 21.8 B 21.8
OBA-18A -CRA 3344.93 20033.60 573.85 571.35 562.95 8.4 5.3 11.3 A-Bedrock
OBA-19A -CRA 3221.30 19788.90 574.34 571.74 561.64 10.1 7.0 12.8 A-Bedrock

OBA-21AB -CRA screened-4" PVC 5160.88 19469.01 572.46 570 562 8 4.0 24.0
A-Bedrock/ B-

Bedrock 24
OBA-23A 8/4/97-LAW screened-4" st. steel 4982.9 19974.72 570.72 570.92 564.42 6.5 6.1 9.5 A 9.5
OBA-23B 8/1/97-CRA screened-4" st. steel 4982.86 19968.04 570.54 570.84 564.34 6.5 12.0 20.0 B 20
OBA-24A 6/6/99-CRA screened-2" PVC 5441.695 19512.105 569.45 569.71 561.23 8.47 8.3 11.3 A
OBA-24B 6/6/99-CRA open-4"rockhole 5440.7 19517.9 569.28 569.73 561.63 8.1 13.7 22.9
OBA-25A 6/11/99-CRA screened-2" PVC 5600.4 19521.6 569.47 569.94 561.44 8.46 6.5 11.5
OBA-25B 6/12/99-CRA open-4"rockhole 5601.4 19532.8 569.45 570.05 561.75 8.35 13.5 22.0
OBA-26A 6/10/99-CRA screened-2" PVC 5541 19667.8 570.04 570.45 560.75 9.7 9.3 14.3
OBA-26B 6/10/99-CRA open-4"rockhole 5532.9 19668.7 570.04 570.45 560.95 9.5 15.0 22.0

OCW-6BR (4) -WCC 4689.71 19906.43 571.26 571.69 566.1 5.6 6.1 9.5 A-Bedrock
OCW-1 (4) -WCC 4670.11 20021.43 570.79 571.12 565.7 5.4 1.2 5.2 Overburden
OCW-2 (4) -WCC 4610.31 19881.13 572.27 572.7 568.5 4.2 0.9 3.9 Overburden
OCW-3 (4) -WCC 4611.01 19806.53 572.42 572.81 569 3.9 1.0 3.8 Overburden
OCW-4 (4) -WCC 4649.41 19755.33 571.63 572.2 564.2 7.9 2.0 7.9 Overburden
OCW-5 (4) -WCC 4689.11 19614.63 571.92 572.29 566.9 5.4 1.0 5.4 Overburden
OCW-6 (4) -WCC 4690.01 19880.13 571.17 571.5 565.6 5.9 1.2 5.9 Overburden

RW-1 8/5/97-LAW screened-6" st. steel 5002.98 19908.13 573.69 570.69 564.19 6.5 7.3 20.8 A/B 23.8
RW-1-PZ 8/5/97-LAW screened-1 1/4" st. steel 572.73 13.6 23.4 23.4

PR-1 8/7/97-LAW screened-6" st. steel 4992.24 19816.04 572.82 570.82 564.82 6 8.1 21.5 A/B 24.6
PR-1-PZ 8/7/97-LAW screened-1 1/4" st. steel 571.58 15.0 24.5 24.8

PN-1 4941.1 19864.32 571.3 563.8 7.5
PN-1A 8/13/97-LAW screened-1 1/4" st. steel 571.01 5.3 10.1 A 10.1
PN-1B 8/13/97-LAW screened-1 1/4" st. steel 570.87 16.8 21.6 B 21.6

RW-2 8/7/97-LAW screened-6" st. steel 5176.11 20000.04 572.49 571.49 559.99 9 8.7 22.1 A/B 25.2
RW-2-PZ 8/7/97-LAW screened-1 1/4" st. steel 572.22 14.9 24.8 24.8

PR-2 8/6/97-LAW screened-6" st. steel 5075.32 19971.4 572.72 571.72 564.72 7 8.1 21.5 A/B 24.6
PR-2-PZ 8/6/97-LAW screened-1 1/4" st. steel 572.7 14.8 25.6 24.6

PN-2 5136.33 19977.88 571.5 565 6.5
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PN-2A 8/13/97-LAW screened-1 1/4" st. steel 571.2 4.6 9.4 A
PN-2B 8/13/97-LAW screened-1 1/4" st. steel 571.01 17.2 22.0 B

RW-3 8/5/97-LAW screened-6" st. steel 5331.82 19957.65 570.09 569.09 560.09 9 6.5 19.9 A/B 23
RW-3-PZ 8/5/97-LAW screened-1 1/4" st. steel 570.03 13.2 23.0 23

PR-3 8/11/97-LAW screened-6" st. steel 5271.84 19983.45 572.79 571.67 561.17 10.5 9.0 22.4 A/B 25.5
PR-3-PZ 8/11/97-LAW screened-1 1/4" st. steel 572.16 15.2 25.0 25

PN-3 5278.6 19961.62 571.65 562.65 9
PN-3A 8/12/97-LAW screened-1 1/4" st. steel 571.43 6.3 11.1 A 11.1
PN-3B 8/12/97-LAW screened-1 1/4" st. steel 571.36 20.5 25.3 B 25.3

RW-4 8/8/97-LAW screened-6" st. steel 5321.62 19758.67 569.77 568.77 560.27 8.5 10.4 23.8 A/B 26.8
RW-4-PZ 8/8/97-LAW screened-1 1/4" st. steel 569.81 17.0 26.8 26.8

PR-4 8/6/97-LAW screened-6" st. steel 5329.77 19859.85 570.21 569.21 559.71 9.5 7.3 20.7 A/B 23.8
PR-4-PZ 8/6/97-LAW screened-1 1/4" st. steel 570.14 13.9 23.7 23.7

PN-4 5336.66 19902.25 569.08 562.08 7
PN-4A 8/14/97-LAW screened-1 1/4" st. steel 568.78 4.7 9.5 A 9.5
PN-4B 8/14/97-LAW screened-1 1/4" st. steel 568.89 15.9 20.7 B 20.7

RW-5 8/8/97-LAW screened-6" st. steel 5305.61 19561.54 569.79 568.79 560.29 8.5 7.6 21.0 A/B 24.1
RW-5-PZ 8/8/97-LAW screened-1 1/4" st. steel 569.74 14.8 24.6 24.6

PR-5 8/13/97-LAW screened-6" st. steel 5315.12 19646.18 570.68 569.08 562.08 7 8.8 22.2 A/B 25.3
PR-5-PZ 8/13/97-LAW screened-1 1/4" st. steel 569.69 15.3 25.1 25.1

OBA-9AR 1/8/2007-MACTEC screened-6" st. steel 5328.480 19488.774 570.68 568.67 560.87 7.8 4.55 13.55 A 13.55
OBA-9AR-PZ 1/8/2007-MACTEC screened-1" st. steel 5328.384 19489.102 570.51 568.67 560.87 7.8 4.55 13.55 A 13.55

PR-6 9/4/02-LAW screened-4" Sch-40 PVC 5329.3 19788.3 568.70 569.17 562.67 6.5 2.5 16.5 A/B 19
PR-7 9/4/02-LAW screened-4" Sch-40 PVC 5317.7 19726.5 569.06 569.36 561.86 7.5 3.7 17.7 A/B 20
PR-8 9/6/02-LAW screened-4" Sch-40 PVC 5317.6 19671.3 568.42 568.82 562.22 6.6 2.6 16.6 A/B 19
PR-9 9/6/02-LAW screened-4" Sch-40 PVC 5312.8 19621.5 568.72 569.14 559.64 9.5 4.9 18.9 A/B 21.25
PR-10 9/6/02-LAW screened-4" Sch-40 PVC 5311.4 19584 568.44 568.9 561.9 7 3.0 17.0 A/B 19.5
PR-11 9/6/02-LAW screened-4" Sch-40 PVC 5305 19536.2 568.01 568.7 562.1 6.6 2.6 16.6 A/B 19
PR-12 9/9/2002-LAW screened-4" Sch-40 PVC 5405 19500.9 569.79 568.87 561.87 7 4.7 18.7 A/B 21
PR-13 6/18/2003-CRA/MACTEC screened-4" Sch-40 PVC 5331.4 19821.8 569.07 569.4 562.4 7 4.2 18.0 A/B 20

PN-5 5333.68 19817.17 569.1 562.1 7
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PN-5A 8/15/97-LAW screened-1 1/4" st. steel 569.1 5.2 10.0 A 10
PN-5B 8/15/97-LAW screened-1 1/4" st. steel 569.1 19.2 24.0 B 24

PN-6 5312.54 19693.77 569.15 562.15 7
PN-6A 8/18/97-LAW screened-1 1/4" st. steel 568.93 5.2 10.0 A 10
PN-6B 8/18/97-LAW screened-1 1/4" st. steel 569.07 19.2 24.0 B 24

PN-7 5308.86 19604.91 568.93 561.93 7
PN-7A 8/19/97-LAW screened-1 1/4" st. steel 568.7 5.4 10.2 A 10.2
PN-7B 8/19/97-LAW screened-1 1/4" st. steel 568.95 16.8 21.6 B 21.6

PN-8 5310.35 19515.78 568.83 560.83 8
PN-8A 8/20/97-LAW screened-1 1/4" st. steel 568.83 5.4 10.2 A 10.2
PN-8B 8/20/97-LAW screened-1 1/4" st. steel 568.38 16.7 21.5 B 21.5

PN-9A 10/10/05-MACTEC 2" 316SS Screen/PVC Riser 5272.198 20029.959 571.26 571.47 562.47 9 5.5 to 10.5 A 11
PN-9B 5/14/99-CRA 5271.67 20023.21 571.9 572.32 563.22 9.1 16.0 26.0 B

PN-10A 9/9/2002-LAW screened-2" Sch-40 PVC 4994 20004.8 570.56 571.02 564.82 6.2 3.9 8.9 A 9.5
PN-10B 5/17/99-CRA 5055.19 20005.85 571.63 572.01 564.53 7.1 12.5 24.1 B

PN-11A 9/9/2002-LAW screened-2" Sch-40 PVC 5320.5 19505 568.54 568.87 561.87 7 4.5 9.5 A 10
PN-11B 10/6/05-MACTEC NX (2.98") Open Rockhole/4" steel riser5328.353 19506.559 568.21 568.55 562.05 6.5 11 21 B 21

PN-12A 10/10/05-MACTEC 2" 316SS Screen/PVC Riser 5185.064 19572.296 570.54 570.83 562.33 8.5 4 9 A 9.5
PN-12B 9/28/05-MACTEC NX (2.98") Open Rockhole/4" steel riser5185.203 19565.850 570.43 570.81 561.81 9 13 23 B 23

PN-13A 10/11/05-MACTEC 2" 316SS Screen/PVC Riser 5144.864 19646.162 573.70 573.96 563.46 10.5 8.5 13.5 A 14
PN-13B 10/5/05-MACTEC NX (2.98") Open Rockhole/4" steel riser5154.219 19644.685 573.73 573.95 563.45 10.5 17 24 B 24

PN-14A 10/11/05-MACTEC 2" 316SS Screen/PVC Riser 5117.620 19694.909 573.79 574.05 564.05 10 6.5 11.5 A 12
PN-14B 10/5/05-MACTEC NX (2.98") Open Rockhole/4" steel riser5125.406 19694.716 573.76 574.06 563.06 11 15 24 B 24

PN-15A 10/10/05-MACTEC 2" 316SS Screen/PVC Riser 5214.288 19769.802 571.15 571.43 562.93 8.5 6.1 11.1 A 11.6
PN-15B 10/5/05-MACTEC NX (2.98") Open Rockhole/4" steel riser5208.935 19771.714 571.14 571.46 562.96 8.5 13 22 B 22

PN-16A 10/7/05-MACTEC 2" 316SS Screen/PVC Riser 5195.492 19889.334 570.92 571.17 563.67 7.5 3.5 8.5 A 9
PN-16B 10/4/05-MACTEC NX (2.98") Open Rockhole/4" steel riser5195.911 19895.828 570.85 571.15 563.15 8 11 21 B 21

PN-17A 10/6/05-MACTEC 2" 316SS Screen/PVC Riser 5082.319 19854.973 571.04 571.31 563.81 7.5 3.95 9 A 9.45
PN-17B 10/5/05-MACTEC NX (2.98") Open Rockhole/4" steel riser5075.259 19855.222 571.07 571.44 563.94 7.5 11 21 B 21
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PN-18A 10/7/05-MACTEC 2" 316SS Screen/PVC Riser 5138.522 19911.747 570.77 571.03 565.03 6 3.5 8.5 A 9
PN-18B 10/4/05-MACTEC NX (2.98") Open Rockhole/4" steel riser5130.691 19910.976 570.83 571.10 565.10 6 11 21 B 21

PN-19A 10/7/05-MACTEC 2" 316SS Screen/PVC Riser 5048.907 19915.199 571.20 571.43 565.43 6 2.5 7.5 A 8
PN-19B 10/4/05-MACTEC NX (2.98") Open Rockhole/4" steel riser5048.760 19921.888 571.11 571.45 565.45 6 10 20 B 20

PN-20A 10/10/05-MACTEC 2" 316SS Screen/PVC Riser 5318.334 20052.922 570.49 570.82 561.82 9 6 11 A 11.5
PN-20B 10/4/05-MACTEC NX (2.98") Open Rockhole/4" steel riser5326.090 20051.612 570.21 570.49 560.49 10 14 24 B 24

PN-21A 10/6/05-MACTEC 2" 316SS Screen/PVC Riser 5247.840 19526.565 569.88 570.19 562.19 8 4.65 9.7 A 10.15
PN-21B 10/6/05-MACTEC NX (2.98") Open Rockhole/4" steel riser5255.670 19525.841 569.85 570.17 562.17 8 12 22 B 22

PN-22B 5/14/07-MACTEC HQ (3.75") Open Rockhole/4" steel riser19521.952 5224.533 569.59 570.10 561.60 8.5 12 20 B 20

PN-23B 5/14/07-MACTEC HQ (3.75") Open Rockhole/4" steel riser19497.818 5218.985 569.20 569.79 561.29 8.5 12 20 B 20

ORC-1 5/10/07-MACTEC HQ (3.75") Open Rockhole/4" steel riser19475.399 5276.381 568.89 569.31 560.61 8.7 12 19.7 B 19.7
ORC-2 5/14/07-MACTEC HQ (3.75") Open Rockhole/4" steel riser19489.096 5251.428 569.16 569.68 561.58 8.1 12 20 B 20
ORC-3 5/11/07-MACTEC HQ (3.75") Open Rockhole/4" steel riser19476.277 5205.231 569.68 570.01 561.71 8.3 12 20 B 20
ORC-4 5/11/07-MACTEC HQ (3.75") Open Rockhole/4" steel riser19476.348 5176.839 569.42 570.03 561.53 8.5 12 20 B 20
ORC-5 5/11/07-MACTEC HQ (3.75") Open Rockhole/4" steel riser19476.473 5145.46 569.39 569.91 561.41 8.5 12 20 B 20
ORC-6 5/14/07-MACTEC HQ (3.75") Open Rockhole/4" steel riser19506.873 5180.015 569.33 569.97 561.77 8.2 12 20 B 20

SRW-1 6/12/01-LAW A-zone screened-8" st. steel 5075.2 19717.6 572.57 573.06 563.06 10 7.1 25.0 A/B
B-zone open-8"rockhole

SRW-2 6/8/01-LAW A-zone screened-8" st. steel 5054 19627.3 573.04 573.04 561.24 11.8 9.9 28.0 A/B
B-zone open-8"rockhole

PZ-1A 3/26/02-LAW screened-1 1/4"  Sch-40 PVC 5265.3 19857.5 573.13 573.25 563.15 10.1 4.8 9.8 A/Overburden
PZ-2A 3/26/02-LAW screened-1 1/4"  Sch-40 PVC 5337 19787.1 568.98 569.11 562.21 6.9 1.7 6.7 A/Overburden
PZ-3A 3/26/02-LAW screened-1 1/4"  Sch-40 PVC 5249.5 19752.5 571.34 571.45 562.45 9 3.5 8.5 A/Overburden
PZ-4A 3/27/02-LAW screened-1 1/4"  Sch-40 PVC 5330.1 19721.6 569.18 569.31 562.21 7.1 1.8 6.8 A/Overburden
PZ-5A 3/26/02-LAW screened-1 1/4"  Sch-40 PVC 5267.8 19668.7 569.51 569.62 562.04 7.58 2.2 7.2 A/Overburden
PZ-6A 3/26/02-LAW screened-1 1/4"  Sch-40 PVC 5308.1 19672.7 568.77 568.9 562.57 6.33 0.9 5.9 A/Overburden
PZ-7A 3/27/02-LAW screened-1 1/4"  Sch-40 PVC 5330.8 19673.2 568.41 568.57 562.57 6 0.6 5.6 A/Overburden
PZ-8A 3/26/02-LAW screened-1 1/4"  Sch-40 PVC 5307.2 19625.1 568.99 569.05 562.15 6.9 1.5 6.5 A/Overburden
PZ-9A 3/27/02-LAW screened-1 1/4"  Sch-40 PVC 5330.7 19624.5 568.36 568.54 562.44 6.1 0.9 5.9 A/Overburden
PZ-10A 3/26/02-LAW screened-1 1/4"  Sch-40 PVC 5270.1 19574.8 569.54 569.66 562.16 7.5 2.3 7.3 A/Overburden
PZ-11A 3/27/02-LAW screened-1 1/4"  Sch-40 PVC 5331.3 19565.8 567.71 567.85 561.85 6 0.8 5.8 A/Overburden
PZ-12A 3/26/02-LAW screened-1 1/4"  Sch-40 PVC 5277.7 19533.2 569.54 569.66 561.41 8.25 2.7 7.7 A/Overburden
PZ-13A 3/26/02-LAW screened-1 1/4"  Sch-40 PVC 5310.2 19540 568.43 568.47 561.55 6.92 1.5 6.5 A/Overburden
PZ-14A 3/27/02-LAW screened-1 1/4"  Sch-40 PVC 5330 19509.1 567.85 567.99 561.16 6.83 1.7 6.7 A/Overburden

5 of 6
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Table 2.1: Well Construction Summary

Well Installation Date Well Type Easting Northing

Top of Riser 
Elevation              
(ft. AMSL)

Ground 
Elevation      
(ft. AMSL)

Top of Bedrock 
Elevation          
(ft. AMSL)

Depth to Bedrock 
(ft. BGS)

Top of Screen 
(ft. BGS)

Bottom of 
Screen         

(ft. BGS) Zone Monitored

Total Depth 
of Well        

(ft. BGS)

Notes:
OBA - Water Quality Monitoring Well
RW - Groundwater Recovery Well (Coordinates apply to both Recovery well and adjacent piezometer)
PN - Piezometer Nest
PZ - Piezometer
PR - Passive Relief Well (Coordinates apply to both Passive Relief well and adjacent piezometer)
SRW- Supplemental Remediation Well
(1) No major waterbearing fractures encountered during drilling of the monitored interval.
(2) OBA-9AR was installed as a possible NAPL recovery well.
(3) OBA-10A was most likely installed in a sewer line trench excavated into rock, thus the top of rock

elevation does not accurately reflect bedrock elevation in the surrounding area.
(4) OCW wells were installed as part of the investigation of the caustic spill of February 21, 1993.
(5) Competent bedrock; the depth to bedrock is questionable in this location due to the presence of an old foundation 

which may have been constructed on or into the bedrock surface.
** Total depth of well OBA-23A was re-measured on 11/??/98 at 9.5 feet bgs.  (The original measurement was 9.0 feet bgs.)
AMSL Above Mean Sea Level.
BGS Below Ground Surface.

Prepared By: AWE 5/29/2012
Checked By: AWM 5/29/2012
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Table 3.1:  Carbon Adsorber Valve Schedule

Valve Label
Process Configuration V19 V20 V21 V22 V23 V24 V25 V26 V27 V28 V29 V30

Series Operation 1=>2 OPEN CLOSE CLOSE CLOSE CLOSE OPEN OPEN CLOSE CLOSE CLOSE CLOSE OPEN

Series Operation 2=>1 CLOSE OPEN CLOSE CLOSE OPEN CLOSE CLOSE OPEN CLOSE CLOSE OPEN CLOSE

Vessel #1 Backwash CLOSE CLOSE OPEN CLOSE CLOSE CLOSE CLOSE CLOSE OPEN CLOSE CLOSE CLOSE

Vessel #2 Backwash CLOSE CLOSE CLOSE OPEN CLOSE CLOSE CLOSE CLOSE CLOSE OPEN CLOSE CLOSE

Notes:

2) Refer to Figures 3.1 through 3.4 for graphical representations of the valve arrangements.
4) Valve positions should only be changed with the carbon feeds pumps OFF.
5) Vessel #1 is on the left hand side of the unit when facing the vessels from the piping manifold side.

Prepared By: AWE 5/29/2012
Checked By: AWM 5/29/2012

1) This table reflects the actual field construction and labeling of the piping and valve arrangement.
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Frequency System Component Task
WEEKLY

Neutralization System Calibrate pH Probes
RW-1 & 2 Calibrate pH Probes

MONTHLY
Acid Metering Pumps Check Hydraulic Oil Levels

QUARTERLY
Carbon Feed Pumps Change Oil

Grease Bearings
ANNUAL

Air stripper blower Check fan wheel for wear, corrosion, build-up, & excessive vibration. Check all 
setscrews and bolts for tightness. Check damper setting.

Mixers Check lubrication. 
Air conditioner Change air filter. Check condenser coils for signs of clogging. Clean grille.
Pulsar Acid Metering Pump Change Hydraulic Oil

Inspect Diaphragm/Replace if Necessary
Instruments, switches, and 
gauges

Annual Inspection and Calibration - see Table 4.2 for list of instruments, switches, 
and gauges

BI-ANNUAL
Pulsar Acid Metering Pump Change Gear Oil

Prepared By: AWE 5/29/2012
Checked By: AWM 5/29/2012

Table 4.1:  Recommended Preventive Maintenance
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Table 4.2: Instrument, Gauge, and Switch List

Instruments Gauges Switches
RW-1 Level Transducer RW-1 Pressure Gauge - Bldg 73 Manifold Air Stripper Sump Low Level Switch
RW-2 Level Transducer RW-2 Pressure Gauge - Bldg 73 Manifold Air Stripper Sump High Level Switch
RW-3 Level Transducer RW-3 Pressure Gauge - Bldg 73 Manifold Air Stripper High High Level Switch
RW-4 Level Transducer RW-4 Pressure Gauge - Bldg 73 Manifold Air Stripper Low Pressure Switch
PR-4 Level Transducer PR-4 Pressure Gauge - Bldg 73 Manifold Carbon Vessel High Pressure Switch
RW-5 Level Transducer RW-5 Pressure Gauge - Bldg 73 Manifold Sump Pump Low Level Switch
PR-12 Level Transducer PR-12/OBA-9AR Pressure Gauge - Bldg 73 Manifold Sump Pump High Level Switch
OBA-9AR Level Transducer OBA-9AR Pressure Gauge - at wellhead Sump Pump High High Level Switch
RW-1 Flowmeter Air Stripper Blower Pressure Gauge 7S High High Level Switch
RW-2 Flowmeter Air Stripper Blower Flow Gauge RW-1 Leak Detection Switch
RW-3 Flowmeter Carbon Feed Pump 1 Pressure Gauge RW-2 Leak Detection Switch
RW-4 Flowmeter Carbon Feed Pump 2 Pressure Gauge RW-3 Leak Dectection Switch
PR-4 Flowmeter GAC-SP1 Pressure Gauge RW-4 Leak Detection Switch
RW-5 Flowmeter GAC-SP2 Pressure Gauge RW-5 Leak Dectection Switch
PR-12/OBA-9AR Flowmeter GAC-SP3 Pressure Gauge PR-4 Leak Detection Switch
OBA-9AR Flowmeter - at wellhead GAC-SP4 Pressure Gauge PR-12 Leak Detection Switch
RW-1 pH Meter Sump Pump Pressure Gauge OBA-9AR Leak Detection Switch
RW-2 pH Meter
Stage 1 pH Meter
Stage 2A pH Meter
Stage 2B pH Meter
Carbon Vessel Differential Pressure 
Transducer

Prepared By: AWE 5/29/2012
Checked By: AWM 5/29/2012



Groundwater Treatment System Operations and Maintenance Plan

Olin Niagara Falls Plant, Niagara Falls, New York

AMEC Project Number 6107130002

October 21, 2013

Revision 06

Table 4.3: Recommended Component List

Component Description Manufacturer/Model
Groundwater Recovery
Well Pump (4) - RW2, RW3, RW4, RW5, PR4 10 GPM - 1 HP - 480VAC - 3PH - SS Submersible with PTFE seals Grundfos 10E14
Well Pump (2) - RW1, OBA9AR 5 GPM - 1/2HP - 480VAC - 3PH - SS Submersible with PTFE seals Grundfos 5E8
Well Pump (1) - PR12 5 GPM - 1/2HP - 230VAC - 1PH - SS Submersible with PTFE seals Grundos 5SQE05B-230
Pressure Transducer (8) 0-30 ft H2O - 4-20 mA output - Viton seal - 30 ft cable Endress Hauser Waterpilot FMX167-A2AFE1E1
Magnetic Flow Meter Tube (8) 1" Wafer - ETFE Liner - SS Electrodes Rosemount 8711TSA010UN0G1
Magnetic Flow Meter Transmitter (8) Integral Mount, Rate and Total Indicator - 4-20mA output Rosemount 8732E
Leak Detection Level Switch (7) Displacer Type Level Measurement Switch Various
Acid Injection
Acid Metering Pump (1) - RW1 0.8 gph @ 100 psi, 1/3HP - 115VAC - 1PH, Kynar Head, Manual Control Neptune 510-E-N8
Acid Metering Pump (1) - PR4 2 gph @ 50 psi, 120VAC, Kynar Head LMI AA161-362HI
pH Transmitter (2) - RW1, PR4 4-20 mA output ABB TB82 pH101011
pH Probe (2) - RW1, PR4 Insertion Type ABB
pH Adjustment
Process Mixer (2) Vertical Shaft Process Mixer Lightnin V6Q75
pH Transmitter (3) 4-20 mA output ABB TB82 pH101011
pH Probe (3) Immersion Type ABB
Acid Metering Pump (1) 0.5 gph @ 140 psi, 1/3HP - 115V - 1PH, Automatic Control Pulsafeeder Pulsar 25HJ
Air Stripper
Air Stripper 7 tray, 316 SS, 225 gallon sump Carbonair STAT 180 w/ 7th Tray (custom)
Blower 900 CFM @ 53.5" H2O New York Blower 2606
Low Pressure Switch SPDT, 1.4-5.5' H2O Dwyer 1950-5-2F
Air Flow Measuring Probe Averaging Pitot Ultratech Ultraprobe FIAMP
Air Flow Gauge 0-2000 CFM Carbonair/Dwyer Magnehelic Custom Scale
Carbon System
Vessels (2) Fiberglass, 1400 lb capacity, 90 gpm, 150 psi Siemens PG-1400 
Carbon 1400 lbs Liquid Phase Activated Carbon Calgon DSR-C Granular Activated Carbon
Feed Pump (2) In Line Centrifugal Process Pump - 75 gpm @ 155' TDH - 10 HP, 480VAC, 3PH Goulds 3996ST 1.5x2-8, 6.125" Impeller
Differential Pressure Transmitter Wet/Wet, 0-50 psid Dwyer 629-04-CH-P2-E5-S1
High Pressure Switch Bourdon Tube Pressue Switch, 5-75 psig Mercoid DSW-7243-804-23E
Flow Sensor 1.5", PVC, Insertion Turbine, 2.8-190 gpm SeaMetrics TX81
Flow Transmitter Rate and Total Indicator, 4-20mA output SeaMetrics FT520
Floor Sump
Sump Pump Submersible Sump Pump, 1/3HP - 115VAC - 1PH Goulds WE0311M

Notes: Prepared By: AWE 10/16/2013
1. Equivalent components may be substituted as necessary. Checked By: AWM 10/16/2013
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Table 5.1:  Quarterly Site Wide Water Level Monitoring Locations

QUARTERLY WATER LEVEL LOCATIONS
A ZONE B ZONE A&B ZONE C ZONE CD ZONE

OBA-1A OBA-1B PR-1 OBA-1C OBA-2C
OBA-2A OBA-2B PR-2 OBA-4C OBA-3C
OBA-5A OBA-5B PR-3 OBA-7C OBA-5C
OBA-6A OBA-6B PR-4 OBA-14C OBA-6C
OBA-7A OBA-7B PR-5 OBA-15B OBA-8C
OBA-8A OBA-8B PR-6 Production Well OBA-11C
OBA-9A OBA-11B PR-7

OBA-9AR OBA-16B PR-8
OBA-11A OBA-23B PR-9
OBA-16A PN-1B PR-10
OBA-18A PN-2B PR-11
OBA-19A PN-3B PR-12
OBA-23A PN-4B PR-13

PN-1A PN-5B RW-1
PN-2A PN-6B RW-2
PN-3A PN-7B RW-3
PN-4A PN-8B RW-4
PN-5A PN-9B RW-5
PN-6A PN-10B SRW-1
PN-7A PN-11B SRW-2
PN-8A PN-12B
PN-9A PN-13B

PN-10A PN-14B
PN-11A PN-15B
PN-12A PN-16B
PN-13A PN-17B
PN-14A PN-18B
PN-15A PN-19B
PN-16A PN-20B
PN-17A PN-21B
PN-18A PR-1-PZ
PN-19A PR-2-PZ
PN-20A PR-3-PZ
PN-21A PR-4-PZ

Gill Creek Stilling Well PR-5-PZ
RW-1-PZ
RW-2-PZ
RW-3-PZ
RW-4-PZ
RW-5-PZ

Prepared By: AWM 9/18/2012
Checked By: AWE 9/18/2012
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Well/Location
VOC                          

8260B
Pesticide 

8081A
Mercury    
7470A

RW-1 X X X
RW-2 X X X
RW-3 X X X
RW-4 X X X
RW-5 X X X
PR-4 X X X
PR-12 X X X
OBA-9AR X X X
Air Stripper Influent X
Air Stripper Effluent/Before Carbon X X
Between Carbon X X
After Carbon/GWTS System Effluent X X X

Notes:
1) See Table 5.4 for carbon vessel sample port details.

Prepared By: AWE 5/29/2012
Checked By: AWM 5/29/2012

Analysis/Method

Table 5.2:  Quarterly Groundwater Treatment System Monitoring Locations

1 of 1
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Table 5.3:  Site Specific Constituent List

Monitoring Parameters and Analysis Methods

Volatile Organic Compounds - SW846 8260B
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethene
1,2,4,-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloromethane
cis-1,2-Dichloroethene
Methylene Chloride
Tetrachloroethene
trans-1,2-Dichloroethene
Trichloroethene
Vinyl Chloride

Pesticides - SW846 8081A
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)

Mercury - SW846 7470A
Total Mercury

Prepared By: AWE 5/29/2012
Checked By: AWM 5/29/2012
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Table 5.4:  Carbon Adsorber Sample Port Schedule

Sample Port
Process Configuration GAC SP-1 GAC SP-2 GAC SP-3 GAC SP-4

Vessel #1 Processing Before After NA NA

Vessel #2 Processing NA NA Before After

Series Operation 1=>2 Before Between Between After

Series Operation 2=>1 Between After Before Between

Notes:

3) Between-water sample between carbon vessels
4) After-water sample after carbon treatment (system effluent).

Prepared By: AWE 5/29/2012
Checked By: AWM 5/29/2012

2) Before-water sample prior to carbon treatment.
1) Sample ports are labeled in field as denoted on this table.
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Table 5.5:  Annual Site Wide Constituent Monitoring Locations

ANNUAL SAMPLING LOCATIONS
A ZONE B ZONE

OBA-1A OBA-1B
OBA-1B OBA-2B
OBA-5A OBA-5B
OBA-6A OBA-6B
OBA-8A OBA-8B

OBA-16A OBA-11B
OBA-23A OBA-16B

PN-1A OBA-23B
PN-3A PN-4B
PN-4A PN-5B
PN-5A PN-6B
PN-6A PN-7B
PN-7A PN-11B
PN-11A PN-12B
PN-12A PN-14B
PN-14A PN-15B
PN-15A PN-17B
PN-17A PN-20B
PN-18A
PN-20A

Notes:  
1) The wells on Table 5.5 will be analyzed for the parameters shown on Table 5.3.
2) Annual sampling is anticipated to be performed in May or June of each year.

Prepared By: AWE 5/29/2012
Checked By: KM 5/29/2012
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            PERMIT NO.  23      
  
 

 NIAGARA FALLS WATER BOARD 
 

SIGNIFICANT INDUSTRIAL USER  
WASTEWATER DISCHARGE PERMIT 

   
                  
PERMIT NO. 23    Olin Corporation 

         
 In accordance with all terms and conditions of the Niagara Falls Water Board 

Regulations Part 1960 and also with all applicable provisions of Federal and State Law 
or regulation: 
 

Permission is Hereby Granted To:  Olin Corporation 

 

Located at: 2400 Buffalo Avenue 
  Niagara Falls, NY 14303 
 
Classified by SIC No(s): 2812, 2819  
 
For the contribution of wastewater into the Niagara Falls Water Board Publicity-Owned  
Treatment Works (POTW). 
 
Effective this 5th day of October, 2010  
To Expire this 5th day of October, 2015 
This permit modified 1/11/12, 2/29/12, 3/30/12, 9/27/12 

 for 
                                                                                           
Paul J. Drof 
Executive Director of the Niagara Falls Water Board 
 
Signed this 27th day of September, 2012             
 



 

 
This page modified 1/11/12, 2/29/12           
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DISCHARGE IDENTIFICATION 
OUTFALL  DESCRIPTION                                             LOCATION  
           RECEIVING   
 
MS #1   Monitoring Station No. 1  Plant #1          Storm water, ground water  
   (1 S)     Buffalo Avenue Infiltration, former SPDES 
           #002  
 
MS # 2  Monitoring Station No. 2  Plant #2          Sodium Hypochlorite  

(7S)     Buffalo Avenue        process, storm run off, 
        parking lot, groundwater 

recovery and 
pretreatment system 

 
MS # 3  Monitoring Site No. 3  (Out of Service) 

(2 S) 
 
MS # 4  Monitoring Site No. 4  Plant #1                   Storm water 

(3 S)                                         Buffalo Avenue                          
 
MS # 5  Monitoring Site No. 5  Plant #2                   Sanitary, storm water  

(6 S)     Buffalo Avenue  
                                                                                                            
 
MS # 6  Monitoring Site No. 6  Plant #2            Storm water 

(8 S)                                         Buffalo Avenue                         
 
MS # 7  Monitoring Site No. 7  (Out of Service) 

(9 S) 
 
MS # 8   DuPont’s Main   Plant #3                    * 
   Monitoring Station            East of Gill Creek      
                                MS # 1 (023)                         

                                   
 
* This monitoring site receives discharges from Olin’s Chlor Alkali process area formerly known as 
Niachlor. This includes brine processing and chlorine, caustic and hydrochloric acid production.  These 
discharges commingle with DuPont’s wastewater and discharge to the POTW via MS #1, 023. 
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WASTEWATER DISCHARGE PERMIT    ACTION  REQUIRED DATE 
REQUIREMENTS FOR:      REQUIRED  OF SUBMISSION 
 
A. Discharges to the Niagara Falls Water Board (NFWB) Sewer 
 
1. Identification of all discharges to the   NONE   SUBMISSION 
           NFWB Sewer System on a current plant       RECEIVED 
   sewer map certified by a New York State     September 10, 2010 
  licensed professional engineer. 
 
2. Identification of each contributing     NONE   SUBMISSION 

waste stream to each discharge to the      RECEIVED 
NFWB Sewer System clearly marked on,      September 10, 2010 
or referenced to, a current plant 

       sewer map certified by a New York               
State licensed professional engineer.                       

 
3. Elimination of all uncontaminated    NONE 

discharges to the NFWB Sewer System. 
All uncontaminated flows should be 
clearly identified on a current sewer map 
certified by a New York State                                 
licensed professional engineer.                                

4. Establishment of a control manhole   NONE    
that is continuously and immediately             
accessible for each discharge to the   
NFWB Sewer System.                

 
B. Wastewater Discharge Management Practices 
 
1. Identification of responsible person(s)   NONE 

(day to day and in emergencies).   
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C. Slug Control Plan** 
 
 

Pursuant to Section 40 CFR 403.12 (v) of the Federal Pretreatment Standards the Niagara Falls 
Water Board will evaluate the permittee, a minimum of once every two years for the need for a 
"Slug Control Plan."  If a plan is required by the Niagara Falls Water Board, then the plan will 
contain, at a minimum, the following elements: 

 a) Description of discharge practices, including non-routine batch discharges; 
 b) Description of stored chemicals; 
 c) Procedures for immediately notifying the POTW of slug discharges, including any 

discharge that would violate a prohibition under 40 CFR 403.5 (b), with procedures 
for follow-up written notification within five days; 

 d) If necessary, procedures to prevent adverse impact from accidental spills, including 
inspection and maintenance of storage areas, handling and transfer of materials, 
loading and unloading operations, control of plant site runoff, worker training, building 
of containment structures or equipment, measures for containing toxic organic 
pollutants (including solvents), and/or measures and equipment necessary for 
emergency response.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
**This section applies to all pollutants limited by the Niagara Falls Water Board SPDES Permit and all 

prohibited wastewater discharges (See Section 1960.5 of the Niagara Falls Water Board Wastewater 
Regulations). 
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D. General Wastewater Discharge Permit Conditions 
 

1. Flow monitoring should be performed concurrently with any Wastewater Discharge 
Permit sampling and should be reported at the same time as analytical results.  If it 
is not feasible to perform flow monitoring, an estimate of flow (method of estimated 
flow pre-approved by the Niagara Falls Water Board) should be submitted with the 
analytical results. 

 
2. All sampling for billing and pretreatment compliance purposes will be coordinated 

through the Niagara Falls Water Board Industrial Monitoring Coordinator. 
 

 3. All analysis must be performed by a State certified laboratory using analytical            
     methods  promulgated and consistent with 40 CFR 136 and amendments                  
     thereto.  The permittee will request their contract laboratory to report both               
      Practical Quantitation Limit (PQL) and Method Detection Limit (MDL).  The                
      PQL and MDL are defined in the NYSDEC Technical Guidance Series 1.3.7. 

 
The permittee should report results that are less than the MDL or PQL on the          
NFWB Self Monitoring Report, as non-detect (ND), by placing a less than sign           
(<) followed by the analytical result.  Every effort should be made to attain  

           results down to the MDL.  If this is not possible; then results less than PQL               
           but greater than MDL must also be additionally flagged with the qualifier “J”             
           on the Self Monitoring Report.  For example, a result less than 5 PQL would              
           be reported <5 (J).  In either case the calculated load in lbs per day would be          
           zero. 
 
         Monitoring results which are lower than the PQL must be reported but will not           
          be used to determine compliance with the permit limit.  

 
4. An estimate of relative production levels for wastewater contributing  
 processes at the time of any pretreatment compliance sampling will be submitted 

upon request of the Director of Niagara Falls Water Board - Wastewater Facilities. 
 

5. All samples will be handled in accordance with EPA approved methods.  Chain of 
Custody records will be submitted with all sampling results. 

 
6. All conditions, standards and numeric limitations of the Niagara Falls Water Board 

Wastewater Regulations are hereby incorporated into this permit by  
 reference.  These conditions, standards and numeric limitations must be complied 

with.  Failure to comply with any part of said regulations constitutes 
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reference.  These conditions, standards and numeric limitations must be complied 
with.  Failure to comply with any part of said regulations constitutes a violation and 
is subject to enforcement actions(s) described in Section 1960.9 of said regulations, 
and in the Niagara Falls Water Board  Pretreatment Administrative Procedure 
Number Five (5) - "Enforcement Response Guide."  In the event of a violation, 
including slug discharges or spills, the Niagara Falls Water Board  must be notified 
immediately by phone and confirmed by letter within five (5) working days. 

 
Any person adjudicated of violating any provision in the Niagara Falls Water Board 
Wastewater Regulations shall be assessed a fine in the amount of up to $10,000.  
This amount is available for each violation, and each day of a violation is a separate 
incident for which penalties may be sought. 

  
 The person violating any of the provisions of the Niagara Falls Water Board 

Wastewater Regulations will be liable for any expense, loss, or damage occasioned 
by reason of such violation.  The expense, loss or damage will be taken to be the 
extent determined by the Director. 

 
In addition, any person who knowingly makes any false statements, representation 
or certification in any application, record, report, plan or other document filed or 
required to be maintained pursuant to the Niagara Falls Water Board Wastewater 
Regulations, or Wastewater Discharge Permit, or who falsifies, tampers with, or 
knowingly renders inaccurate any monitoring device or method required under the 
Niagara Falls Water Board Wastewater Regulations will, upon conviction be punished 
by a fine up to $10,000.  Furthermore, the Niagara Falls Water Board may recover 
reasonable attorney’s fees, court costs, court reporting fees, and other expenses of 
litigation by appropriate suit at law against the person violating any of the provisions 
of the Niagara Falls Water Board Wastewater Regulations will be liable to the person 
found to have violated applicable laws, orders, rules and permits required by the 
Niagara Falls Water Board Wastewater Regulations. 

 
 

7. In accordance with Federal Regulation CFR 40, Part 403.12(g), any exceedance of a 
numeric limitation noted by the SIU must be re-sampled, analyzed and resubmitted 
to the Niagara Falls Water Board - Wastewater Facilities  within 30 days. 
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Specifically, if any limit that is listed in Section F of this permit is exceeded, then the 
permittee will undertake a short term monitoring program for  that pollutant. 
Samples will be collected identical to those required for routine monitoring purposes 
and will be collected on each of at least two (2) operating days and analyzed. Results 
will be reported in both concentration and mass, and will be submitted within 30 
days of becoming aware of the exceedence. 

 
8. Sampling frequency for any permitted compounds may be increased beyond the 

requirements set forth in Section F and G of this permit.  If the permittee monitors 
(sample and analysis) more frequent than required under this permit, all results of 
this monitoring must be reported. 

 
9. As noted in Section 1960.5g of the Niagara Falls Water Board Wastewater 

Regulations, "Personnel as designated by the Director will be permitted at any time 
for reasonable cause to enter upon all properties served by the Niagara Falls Water 
Board - Wastewater Facilities for the purpose of, and to carry out, inspection of the 
premises, observation, measurement, sampling and testing, in accordance with 
provisions of the Regulations." 

 
10. As noted in Section 1960.5c of the Niagara Falls Water Board Wastewater 

Regulations, significant changes in discharge characteristics or volume must be 
reported immediately to the Niagara Falls Water Board - Wastewater Facilities. 

 
11. As noted in Section 1960.6b of the Niagara Falls Water Board Wastewater 

Regulations, samples required to be collected via a 24-hour composite sampler must 
be retained refrigerated for an additional 24 hour plus un-refrigerated an additional 
48 hours (total 72 hours). 

 
12.     As noted in Section 250.5.4 of the Sewer Use Ordinance, all "SIU's will keep on file 

for a minimum of three years, all records, flow charts, laboratory calculations or any 
other pertinent data on their discharge to the Niagara Falls Water Board - 
Wastewater Facilities." 

 
12. As noted in Section 1960.6g of the Niagara Falls Water Board Wastewater 

Regulations, "Permits are issued to a specific user for a specific monitoring station.  
A permit will not be reassigned or transferred without the approval of the Director 
which approval will not be unreasonably withheld.  Any  
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succeeding owner or user to which a permit has been transferred and approved will  
also comply with all the terms and conditions of the existing  

  permit."  
 

14. The Annual Average Limitation is equivalent to the specific SIU allocation, and will be 
defined as the permissible long-term average discharge of a particular pollutant.  
These limitations are listed in Section F of this permit.  The computation of the 
Annual Average will be as follows; for each compound listed in Section G of this 
permit, the Annual Average will be the average of the present monitoring quarter 
and three previous quarters’ data. 

 
15. The Daily Maximum Limitation will be defined as the maximum allowable discharge 

on anyone day.  The Daily Maximum Limitation  will allow for periodic short-term 
discharge fluctuations.  These specific limitations are listed in Section F of this 
permit. 

 
16. Enforcement of the Annual Average Limitation will be based on the reported average 

of the last four quarters data vs. the Annual Average Limited listed in Section F of 
this permit.  Enforcement of the Daily Maximum Limitation will be based on individual 
analysis results vs. the Daily Maximum Limit listed in Section F of this permit.  These 
results may be obtained from self monitoring (Section G), City Verification, incident 
investigation or billing samples. 

 
17. The Niagara Falls Water Board Administrative Procedure Number 6 "Procedure for 

Determination and Use of Local Limits" lists all pollutants noted in the Niagara Falls 
Water Board - Wastewater Facilities SPDES Permit.  The limits defined in the 
procedure are values which are based on the quantity of substances discharged 
which can be easily related to the Treatment Plant's removal capacity. 

 
The pollutants listed in this procedure which are not specifically listed in Section F 
and G of this permit may be present in the permittee's wastewater discharge, but at 
levels which do not require specific permit limitations.  Consequently, if any of the 
limits listed in this  

    
procedure, for pollutants not identified in Section F and G of this permit,  are 
exceeded then the permittee will undertake a short-term, high intensity-monitoring 
program for that pollutant.  Samples identical to those required for routine 
monitoring purposes will be collected on each of at least three  

           
 
 



 

 
          PAGE 9 OF  17 

        PERMIT NO. 23     
   D. General Wastewater Discharge Permit Conditions, con’t 

 
operating days and analyzed.  Results will be expressed in terms of both 
concentration and mass, and will be submitted no later than the end of the third 
month following the month when the limit was first exceeded.  If levels higher than 
the limit are confirmed, the permit may be reopened by the Niagara Falls Water 
Board for consideration of revised permit limits. 

  
    

    E. Specific Wastewater Discharge Permit Conditions 
 

1.   Billing Agreement: 
 

a) The determination of quantities of flow, TSS and SOC shall be made at the 
NFWB’s expense and shall be based on five (5) representative 24 hour flow 
proportion composite samples from each monitoring station. 

 
b) Substances of Concern charges shall be based on the permittee’s Quarterly 

Self Monitoring Report data. 
 

c) Because sanitary discharge points MS # 5 and MS # 6 bypass Monitoring 
Station MS # 2, a per capita sanitary formula will be applied for billing 
purposes.  As such, the permittee shall indicate in the Quarterly Self 
Monitoring Report the average number of persons employed at the facility 
during the monitoring quarter. 

 
d) The sewer use charge for the discharge of storm water from MS#4 will be 

obtained by; multiplying the square footage of the area, as determined by 
the topographical study conducted in 2010, times the inches of rainfall 
deposited on the area each month.  The result should be converted to MGD. 
This data will be submitted in the Monthly Flow Report. 

 
2. Hypochlorite Process 

 
The permittee is hereby granted permission to release loads of off-specification 
hypochlorite to the POTW subject to the following conditions: 

 
a) Prior to release of such wastewater the load shall be analytically tested for 

total residual chlorine and sodium chloride. 
 

b) Prior to release of such wastewater the results of the testing noted in 2a 
shall be phoned into a member of the Wastewater Facilities Enforcement 
Division to receive verbal approval to discharge. 
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c) The NFWB reserves the right to revoke this approval in the event this    
discharge results in an upset of any portion of the POTW operation or 
violates any applicable Niagara Falls Water Board Regulations or federal 
pretreatment standard. 

 
d) This approval includes the discharge of the soft water unit backwash, dike 

area weak bleach mixed with rain water, filter and equipment wash water, 
condensate, sample and sample line purge. 

 
e) Weak Bleach Solution – The intermittent discharge of neutralized, low salt, 

weak bleach solution from this process area is permitted as part of this 
permit.  Because this wastewater will contain sulfates and sulfites which 
could contribute to odors at the POTW; the NFWB reserves the right to 
suspend or terminate this approval at any time. 

       
 

3. Former Niachlor Process Facility (Plant #3): 
 

The NFWB agrees to accept wastewaters discharged from the former Niachlor 
Process Facility (Plant #3) for the production of chlorine, caustic soda and 
hydrochloric acid subject to the following provisions: 

 
a) The permittee shall operate and maintain this facility in such a manner as to 

minimize discharge of chlorides to the Niagara Falls Water Board sewers. 
 

b) The Niagara Falls Water Board acknowledges that because of former 
Niachlor’s (Plant #3) physical location on and within the DuPont de Nemours 
Plant site, and its associated discharges commingle with DuPont’s 
wastewater, this discharge will enter the Niagara Falls Water Board POTW 
via DuPont’s Monitoring Station No. 1 (023). 

 
c) The Niagara Falls Water Board acknowledges that this waste stream includes 

wastewater from: electrolysis area preparation wash and process flows, 
samples and sample line purges from all areas, steam condensate, process 
condensate, soft water, seal flushes, equipment cleaning wash downs and 
caustic area strainer basket backwash water. 

 
d)     The permittee is responsible for any required monitoring, reporting and  

necessary control of pollutants discharged from this facility. The Niagara Falls 
Water Board reserves the right to open this permit and impose pollutant 
monitoring and periodic reporting requirements that it deems necessary in the 



 

future. 
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e)  Olin shall maintain the pH and pollutant loading contained in the wastewaters   
  discharged from this facility in such a manner that will not cause, or                 
  contribute to, violations of the conditions and limitations contained in               
  DuPont’s Wastewater Discharge Permit No. 7 at Monitoring Station MS # 1       
 (023). 

 
4. Groundwater Recovery/Pretreatment System: 

    
The permittee operates a groundwater recovery/pretreatment system on site. The 
pretreatment systems employs a multi-tray air stripper and carbon polish to reduce 
the quantities of volatile organic pollutants discharged. The Niagara Falls Water 
Board hereby grants permission for this discharge subject to the following conditions. 

 
a)     The pretreatment system shall be operated and maintained in such a manner 

    that the permittee will consistently meet the discharge limitations noted in this 
    permit. 

b)      Pollutants will be monitored and reported as directed in this permit. 
 

 5. Monitoring Station No. 1 has been reactivated as of August 2005 to co-mingle storm 
and ground water from 9S, former SPDES Outfall 002 and from Plant No. 1 paved 
areas to the Niagara Falls Water Board combined sewer on Buffalo Avenue.  

      
6.  Slug Control Plan:  

 
Pursuant to the regulations contained in the Federal Industrial Pretreatment 
Program, 40CFR 403.8(f)(2), the NFWB is obligated to periodically review users 
for the need for a Slug Control Plan. This permittee has been reviewed and is 
required to develop and implement such a plan. 
 
The permittee has developed an Emergency Response Procedure, SPCC Plan and a 
Spill Prevention Report to minimize the likelihood of a spill and to respond to spills 
that have already occurred.  These plans must be implemented and all sections 
pertaining to sewer discharges to the NFWB are enforceable under this permit. All 
future revisions to these plans are also enforceable.  Revised plans must be 
submitted to the Niagara Falls Water Board. 
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F. Discharge Limitations & Monitoring Requirements 

During the Period beginning the effective date of this Permit and lasting until the expiration date, 
discharge from the permitted facility outfall(s) shall be limited and monitored by the permittee as 
specified below. 

 
OUTFALL NUMBER 

EFFLUENT PARAMENTER 

DISCHARGE LIMITATIONS  
 

UNITS 

MINIMUM 
MONITORING 

REQUIREMENTS 
ANNUAL 
AVERAGE 

DAILY 
MAXIMUM 

MEASUREMENT 
FREQUENCY 

SAMPLE 
TYPE 

MS #1 
Flow 

Monitor Monitor MGD Continuous  

MS #1 
Total Suspended Solids 

Monitor Monitor Lbs/day 5/Qtr 7 

MS #1 
Soluable Organic Carbon 

Monitor Monitor Lbs/day 5/Qtr 7 

MS #1 
Mercury 

Monitor Monitor Lbs/day 1/Qtr 3 

MS #1 
Chromium 

Monitor Monitor Lbs/day 1/Qtr 3 

MS #1 
Copper 

Monitor Monitor Lbs/day 1/Qtr 3 

MS #1 
Lead 

Monitor Monitor Lbs/day 1/Qtr 3 

MS #1 
Nickel 

Monitor Monitor Lbs/day 1/Qtr 3 

MS #1 
Zinc 

Monitor Monitor Lbs/day 1/Qtr 3 

MS #2   
Flow 

0.35 0.88 MGD Continuous N/A 

MS #2 
Total Suspended Solids 

250 625 Lbs/day 5/Quarter 7 

MS #2   
Soluble Organic Carbon 

100 250 Lbs/day 5/Quarter 7 

MS #2   
Chromium 

0.092 0.23 Lbs/day 1/Quarter 3 

MS #2  
 Mercury 

0.01 0.05 Lbs/day 1/Quarter 3 

MS #2*  
Total Residual Chlorine 

450 2000 Lbs/day 1/Batch Grab 

MS #2*  
 Sodium Chloride 

Monitor Monitor Lbs/day 1/Batch Grab 

MS #2     
1,1,2,2 Tetrachloroethane 

2.0 7.0 Lbs/day 1/Quarter 2 
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OUTFALL NUMBER 
EFFLUENT PARAMENTER 

 
Discharge Limitations 

 
UNITS 

MINIMUM 
MONITORING 

REQUIREMENTS 
ANNUAL 
AVERAGE 

DAILY 
MAXIMUM 

 MEASUREMENT 
FREQUENCY 

SAMPLE 
TYPE 

MS #2 Trichloroethylene 0.20 0.25 Lbs/day 1/Quarter 2 

MS #2     
Butyl benzyl phthalate 

0.02 0.04 Lbs/day 1/Quarter 3 

MS #2    
Hexachlorocyclohexane 

0.035 0.07 Lbs/day 2/Quarter 3 

MS #2     
Hexachlorobutadiene 

0.025 0.05 Lbs/day 1/Quarter 3 

MS #2    
Chloroform 

0.08 0.13 Lbs/day 1/Quarter 2 

MS #4 
Flow 

** ** MGD Monthly N/A 

NOTE:   * See Section E-2 of this permit 
          ** The calculation of flow will be obtained as noted in Section E-1d of this permit. 
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SAMPLE TYPE FOOTNOTES 

 
(1) Each sample will consist of four (4) grabs collected spaced throughout the 

batch discharge, such that they are representative of the effluent being 
discharged pursuant to 40CFR 403.12.b5iii.  The four (4) grabs will be 
composited in the laboratory and analyzed as one sample. 

 
(2) Each sample will consist of four (4) grabs collected spaced over the 24-hour 

period, such that they are representative of the effluent being discharged 
pursuant to 40CFR 403.12.b5iii.  The four (4) grabs will be composited in 
the laboratory and analyzed as one sample. 

 
(3) Each sample will consist of a 24-hour, flow proportioned composite sample 

collected from the monitoring point. 
 

(4) Flow will be monitored continuously with the use of a water meter or another 
acceptable flow metering device. 

 
(5) Each sample will consist of a 24-hour, time proportioned composite 

sample collected from the monitoring point. 
 

(6) Reserved 
 

(7) Same as (3), however, five (5) samples will be collected per quarter from the 
monitoring point and analyzed by and at the Niagara Falls Water Board’s 
expense. 

 
(8) Four (4) grab samples will be collected spaced over the 24-hour period, such 

that they are representative of the effluent being discharged pursuant to 
40CFR 403.12.b5iii.  Each grab will be analyzed and reported separately. 

 
(9) A grab sample is defined as an aliquot collected over a period of not more 

than 15 minutes. 
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G. Discharge Monitoring Reporting Requirements 
 

During the period beginning the effective date of this permit and lasting until its expiration date, 
discharge monitoring results will be summarized and reported by the permittee;  Monthly - 14 
days after monitoring period, Quarterly - by the last day of the monitoring period = February 28, 
May 31, August 31, November 30.  Semiannual reports will be submitted on the last day of the 
monitoring period = February 28, August 31.  The annual average for each parameter listed in 
Section F, will be computed and reported quarterly.  The individual sample analysis for present 
quarter will also be reported quarterly unless directed otherwise in this permit. 

 
OUTFALL NO. PARAMETER REPORTING FREQUENCY 

MS # 1 Flow Monthly 

MS #1 Mercury Quarterly 

MS #1 Chromium Quarterly 

MS #1 Copper Quarterly 

MS #1 Lead Quarterly 

MS #1 Nickel Quarterly 

MS #1 Zinc Quarterly 

MS #2 Flow Monthly 

MS # 2 Chromium Quarterly 

MS # 2 Mercury Quarterly 

MS # 2 Total Chlorine Residual See Section E-2 
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OUTFALL NO. PARAMETER REPORTING FREQUENCY 

MS # 2 Sodium Chloride See Section E-2 

MS # 2 1,1,2,2 Tetrachloroethane Quarterly 

MS # 2 Butyl benzyl phthalate Quarterly 

MS #2 Trichloroethylene Quarterly 

MS # 2 Hexachlorohexane Quarterly 

MS # 2 Hexachlorobutadiene Quarterly 

MS # 2 Chloroform Quarterly 

MS #4 Flow Monthly 
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H. Comments/Revisions 
 

1) Effective 1-11-12 Olin is granted permission to discharge strainer backwash (Niagara River) water to the 
POTW via DuPont’s 023 Monitoring Station #1. 

2) Effective 2-29-12 changes to nomenclature have been made to correctly identify current names of 
processes and report documents.  

3) Effective 3-30-12, Olin is permitted to periodically discharge neutralized, low salt, weak bleach solution 
from the sodium hypochlorite process area.     

4) Effective 9-27-12 this permit was modified in response to the results of an EPA Audit requiring the 
imposition of limits for trichloroethylene.    
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PROCESS FLOW DIAGRAM AND PIPING AND INSTRUMENTATION DIAGRAMS 
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• Capacities to 5200 CFM
• Two wheel choices

• Static pressures to 58”WG
• Temperatures to 600°F.

BULLETIN 451
MARCH, 2005

THE NEW YORK BLOWER COMPANY®

7660 QUINCY STREET—WILLOWBROOK, ILLINOIS 60527-5530
PHONE: [630] 794-5700 • FAX: [630] 794-5776 • E-MAIL: nyb@nyb.com

Visit us on the Web: http://www.nyb.com

PRESSURE BLOWERS

ARRANGEMENT 10

ARRANGEMENT 4-V

For greater 
pressures and 

capacities: 
see Type HP 

Pressure Blowers

ARRANGEMENT 4
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DESIGN FEATURES

• Pressures to 58”WG.

• Capacities to 5200 CFM.

• Stable performance . . . the pressure curve
remains stable from wide-open to closed-off . . .
fan instability, or pulsation, is eliminated even
when “turn-down” approaches zero flow.

• Choice of wheel designs . . . standard aluminum
wheel for optimum efficiency or optional steel
wheel for more rugged applications.

• Efficiency . . . advanced wheel and aerodynamic
housing design combine for air-handling efficiency
superior to conventional radial-wheel designs.

• Variable wheel diameters and a choice of six
outlet sizes enable efficient fan selection across
a wide range of volumes and pressures.

• Choice of arrangements . . . direct-drive and belt-
drive.

• Wide application range . . . designed for continuous
operation in combustion, cooling, conveying, drying,
and various process systems.

CONSTRUCTION FEATURES

• All-welded steel housings . . . heavy-gauge hous-
ings are designed to prevent “flexing” at high
pressures.

• Flanges . . . continuously welded flanges match
ANSI Class 125/150 hole pattern.

• Balance . . . all wheels are precision-balanced
prior to assembly . . . fans with motors and drives
mounted by nyb are given a final trim balance
check at the specified running speed.

• Shafting . . . straightened to close tolerance to
minimize “run-out” and ensure smooth operation.

• Inlet configuration . . . a choice of three inlet
types allows units to be tailored to specific
application requirements.

• Lifting eyes . . . standard on all units for ease of
handling and installation.

• Finish . . . medium-green industrial coating.

... for process systems

© Copyright 2005 by The New York Blower Company.
® Registered trademark of The New York Blower Company.

Arrangement 1 
Pressure Blower 
with plain pipe 
inlet.

Arrangement 4 
Pressure Blower 
with motor.

Arrangement 8 
Pressure Blower 
with motor, coupling guard,
and shaft and bearing guard.

PRESSURE BLOWERS

The New York Blower Company certifies
that the Pressure Blowers shown herein
are licensed to bear the AMCA Seal.
The ratings shown are based on tests
and procedures performed in accor-
dance with AMCA Publication 211 and
comply with the requirements of the
AMCA Certified Ratings Program.
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• COMPANION FLANGES
Designed to fit flush with fan inlet and outlet flanges,
provided with a matching hole pattern.

• DRAINS
Tank flange is welded to the lowest point of the hous-
ing scroll . . . female pipe thread.

• INLET FILTER
Filters are available with a choice of three element
types: wire mesh, hi-flow polyester, and ultra-synthetic.
High-efficiency filter is flange-mounted. Furnished
standard with outboard support bracket and available
with or without protective hood.

• SILENCERS
Available to match standard inlet or outlet flange sizes.
Heavy-welded construction filled with high-density,
acoustical absorption material.

• OUTLET DAMPERS
Available as either an
integral outlet design for
fixed damper control or
a separate wafer design
for variable-flow applica-
tions [shown]. Wafer
damper is available with
optional actuator and
positioner.

• SHAFT SEALS
Ceramic-felt shaft seals consist of compressed ceramic
felt elements. Lubricated lip seals [Buna, Teflon®, and
Viton®] and gas-purgeable, segmental bushing seals are
also available. See your nyb representative for availability.
[Teflon and Viton are registered trademarks of DuPont and DuPont Dow Elastomers, respectively.]

• ACCESS DOOR
Gasketed, flush-bolted door opens to provide access to
wheel.

• HEAT-FAN CONSTRUCTION
Available on Arrangements 1, 8, and 10 steel wheel
Pressure Blowers up to 600°F. Modifications include
shaft cooler and shaft-cooler guard.

• LL-1 LOW LEAKAGE CONSTRUCTION
Special construction to minimize leakage includes lip-
type shaft seal, non-rotatable housing with solid drive
side, double studs, and neoprene gasketing. Maximum
temperature 200°F. due to gasketing limitations. Not
available with heat-fan construction. See your nyb rep-
resentative for other options.

• SPECIAL ALLOY CONSTRUCTION
Airstream components can be constructed of a wide
range of alternate alloys for corrosive applications.

• UNITARY BASE
Arrangement 1 fan, motor, and guards can be mounted
and shipped on a rugged, structural-steel base. Factory-
assembled and run-tested prior to shipment.

ACCESSORIES/MODIFICATIONS

BW—Wafer style

BL—Lug style

ARRANGEMENT

ARRANGEMENT

ARRANGEMENT

with Venturi 
inlet, shaft and 
bearing guard, 
coupling 
guard, and 
motor.

with flanged 
inlet and 
optional weather 
cover/belt guard.

with Venturi inlet
and motor.

kmiller
Rectangle



CHART II
STEEL WHEEL

HORSEPOWER CORRECTIONS

18” Pressure Blower with 04 outlet
to handle 400 CFM at 231⁄2”SP at
.075 lbs./ft.3 density. Aluminum
wheels require 2.6 BHP as shown
on page 7. Steel or stainless-steel
wheels require [1.15 x 2.6] 3.0 BHP.

03 14 to 22 0.96
23 to 26 1.02

04 14 to 26 1.15

06 14 to 18 1.06
19 to 26 1.15

08 15 to 22 1.06
23 to 26 1.15

10 19 to 26 1.06
12 23 to 26 1.06

14 4000 4000 4000
15 4000 4000 4000
16 4000 4000 4000

17 4000 4000 4000
18 4000 4000 4000
19 3900 3900 2992

20 3900 3900 2918
21 3900 3900 2851
22 3900 3900 2787

23 3800 3800 3178
24 3800 3800 3121
25 3800 3800 3068
26 3800 3800 3017

Wheel
diameter

All Arr. Arr. 1, 4,
4-V, 8 Arr. 10

Aluminum
wheel

Steel
wheel

CHART I
MAXIMUM

SAFE
SPEEDS [RPM]†

† derate for temperature not required.
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WHEELS

STANDARD ALUMINUM
The unique Aluminum Pressure Blower
wheel is designed to provide efficient per-
formance and reduced sound levels . . .
the dual-taper design concept on all but
the narrowest wheel sizes yields typical
efficiencies up to 10 percentage points
greater than conventional straight radial
wheels. Riveted high-strength aluminum
alloy blades and side plates minimize
overhung wheel weight and starting iner-
tia. Ductile-iron, taper-lock hubs make
wheels easily removable. 

OPTIONAL STEEL
Either welded steel or stainless-steel wheel
construction is available in straight radial
design. AMCA Certified Ratings Seal applies
to Pressure Blowers with aluminum-wheel
design only. Air volume and pressure capa-
bilities are the same as the dual-taper alu-
minum wheel, but brake horsepower
requirements are typically higher. Refer to
The New York Blower Company’s fan-selec-
tion program for details.
Note: Some fan-and-motor combinations with
steel wheels may be restricted due to starting
torque requirements. Consult nyb.

Outlet
size

Wheel
size

BHP
correction

factors

SAFETY EQUIPMENT

Safety accessories are available
from nyb, but selection of the
appropriate devices is the
responsibility of the system-
designer who is familiar with
the particular installation, or
application, and can provide for
guards for all exposed moving
parts as well as protection 
from access to high-velocity
airstreams. Neither nyb nor its
sales representatives is in a
position to make such a deter-
mination. Users and/or installers
should read “Recommended
Safety Practices for Air Moving
Devices” as published by the 
Air Movement and Control
Association International,
Arlington Heights, Illinois.

SPARK-RESISTANT CONSTRUCTION [SRC]
Intended to minimize the potential for any two or more fan components to
generate sparks within the airstream by rubbing or striking during operation.

The following types are available:

AMCA A [AIRSTREAM] SRC
To include all airstream parts constructed of a spark-resistant alloy . . . max-
imum temperature: 200°F.

AMCA B [WHEEL] SRC
To include the fan wheel constructed of a spark-resistant alloy and a buffer plate
around the housing shaft-hole opening . . . maximum temperature: 200°F.

kmiller
Rectangle

kmiller
Rectangle
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CORRECTION FACTORS
Performance is based on actual cubic feet per minute
[ACFM] at the blower inlet at standard density [.075 lbs./ft.3]
and static pressure at the blower outlet. Static pressure
capabilities are shown in inches water gauge [”WG].

Air density corrections are necessary for proper selection
when air density varies from the standard .075 lbs./ft.3 at
70˚F. at sea level. This also occurs when negative static
pressure exists [rarefication] on the inlet side of the fan.
Multiply the required static pressure at conditions by the
appropriate factors in Charts III, IV, and V to obtain corrected
pressure for blower selection. Pressure and BHP will be
reduced at conditions by the inverse of these factors.
Multiply one factor by the other if temperature, altitude, and
rarefication are non-standard. For example: If the installation
is located at an altitude of 4000 feet, the gas temperature
is 300°F., and the inlet pressure is –40”WG, the correction
factor is 1.84 [1.16 x 1.43 x 1.11].

CHART III
ALTITUDE [ft.] 
CORRECTIONS
Alt. Factor

0 1.00
500 1.02

1000 1.04
1500 1.06
2000 1.08
2500 1.10
3000 1.12
3500 1.14
4000 1.16
4500 1.18
5000 1.20
6000 1.25
7000 1.30
8000 1.35
9000 1.40

10000 1.45

CHART IV
TEMPERATURE 
CORRECTIONS

Temp.˚F. Factor
0 .87

20 .91
40 .94
60 .98
70 1.00
80 1.02

100 1.06
120 1.09
140 1.13
160 1.17
180 1.21
200 1.25
300 1.43
400 1.62
500 1.81
600 2.00

CHART V
RAREFICATION 
CORRECTIONS

Neg. inlet
pressure Factor

“WG
15 1.04
20 1.05
25 1.07
30 1.08
35 1.09
40 1.11
45 1.12
50 1.14
55 1.16
60 1.17
65 1.19
70 1.21
75 1.23
85 1.26

PERFORMANCE

To obtain your copy of New York Blower’s Electronic Catalog contact your local New York
Blower representative or go to www.nyb.com and click on Selection/Engineering Tools.

ELECTRONIC CATALOG
A complete New York Blower Catalog on one CD. No more manual calculations and
bulky product catalogs. A critical tool for all system-designers and engineers who select
and specify air-moving equipment.

SELECTION BENEFITS

•Fast, accurate fan selection.
•Automatic altitude, temperature,

and density corrections.
•Sound levels by octave band.
•Fan-performance curves.
•Multiple model and size choices.
•Metric or English units.

CATALOG CONTENTS

•Fan-selection program.
•Complete product catalog in PDF including

drawings, dimensions, and design specifications.
•Sample guide specifications.
•New York Blower Engineering Letters.
•Installation and Maintenance Manuals.
•Listing of New York Blower representatives.

PROCEDURE EXAMPLE

Determine the appropriate outlet size. The 06 outlet is selected for 800 CFM at 32”SP.

Plot the CFM and SP [standard] and select a perfor-
mance curve for the fan size that meets or slightly
exceeds the required performance.

A Size 2106A will provide 800 CFM at 33.6”SP.

Determine the BHP required for the point of operation . . .
see page 4 for steel or stainless-steel wheel factors.

2106A requires 6.3 BHP.
2106S requires 7.2 BHP [6.3 x 1.15].

Read to the right to select motor horsepower. A 71⁄2 HP motor will cover both wheel types.

STEPS

SIZING NOMENCLATURE

7-digit model 
number designates
the wheel diameter,
outlet size, wheel
type, and nominal
motor horsepower.
Note: the last two
digits showing
motor horsepower
are not required for
Arrangement 1
Pressure Blowers.

USING PERFORMANCE CURVES
Performance is shown according to outlet sizes for quick refer-
ence to duct diameter. Brake horsepower increments are 
identified on each curve. Recommended standard blower size
and motor combinations, which are based on the most effi-
cient area of operation, are listed on page 12 for Arrangements
4 and 8, and on page 15 for Arrangement 4-V. Nonstandard
combinations are generally available, but are usually less 
efficient than the standard combinations.

EXAMPLE

21

Wheel
diameter

06

Outlet
size

[inches]

A

Wheel type
A = aluminum
S = steel/

stainless steel

71⁄2

Nominal
horse-
power

Note: The horsepower coverage of a given motor will increase 15% when a 1.15 service factor motor is utilized.
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PAGE 6

Performance shown is installation Type B: Free inlet, Ducted outlet. Power rating (BHP) does not include drive losses.
Performance ratings do not include the effects of appurtenances in airstream.

PERFORMANCE AT 3500 RPM Aluminum Wheel
Pressure Blower

1403A-
1803A

1903A-
2203A

2303A-
2603A
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Performance shown is installation Type B: Free inlet, Ducted outlet. Power rating (BHP) does not include drive losses.
Performance ratings do not include the effects of appurtenances in airstream.

PERFORMANCE AT 3500 RPM Aluminum Wheel
Pressure Blower
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2304A-
2604A
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Performance shown is installation Type B: Free inlet, Ducted outlet. Power rating (BHP) does not include drive losses.
Performance ratings do not include the effects of appurtenances in airstream.

PERFORMANCE AT 3500 RPM Aluminum Wheel
Pressure Blower
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2606A
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Rectangle
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Performance shown is installation Type B: Free inlet, Ducted outlet. Power rating (BHP) does not include drive losses.
Performance ratings do not include the effects of appurtenances in airstream.

PERFORMANCE AT 3500 RPM Aluminum Wheel
Pressure Blower
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2308A-
2608A
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Performance shown is installation Type B: Free inlet, Ducted outlet. Power rating (BHP) does not include drive losses.
Performance ratings do not include the effects of appurtenances in airstream.

PERFORMANCE AT 3500/3550 RPM Aluminum Wheel
Pressure Blower
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‡ Arrangement 1 fans with heat fan construction and shaft seal:
Sizes 19-22 require 111⁄16” shaft and bearings in lieu of standard.
Sizes 23-26 require 115⁄16” shaft and inboard bearing in lieu of standard

with turndown for standard outboard bearing.
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SPECIFICATIONS
U.S. standard sheet gauge to 7 gauge. Dimensions in inches. Weights in pounds. WR2 in lb.-ft.2.

Aluminum

Wt. WR2 WR2Wt.
Size

Steel

Wheel
diameter Sides Scroll Inlet

plate
Drive
plate

1403 10.1 0.96 19.7 2.74
1404 8.5 1.43 18.0 3.04
1406 11.7 2.40 20.5 3.46

1503 10.8 1.23 21.8 3.59
1504 8.8 1.69 19.0 3.68

1506, 1508 11.8 2.40 21.5 4.16

1603 11.5 1.53 23.9 4.56
1604 9.0 1.98 20.0 4.41

1606, 1608 12.1 2.50 23.0 5.07

1703 12.3 1.93 26.3 5.79
1704 9.3 2.30 21.0 5.22

1706, 1708 12.2 2.60 24.5 6.09

1803 13.0 2.36 28.6 7.16
1804 9.5 2.65 22.0 6.13

1806, 1808 12.4 2.60 26.0 7.25

1903 14.2 2.92 31.1 8.42
1904, 1906 12.0 3.73 29.5 9.16
1908, 1910 15.1 5.10 34.5 10.72

2003 15.1 5.02 33.7 10.23
2004, 2006 12.3 4.22 31.0 10.67
2008, 2010 15.3 5.20 36.5 12.56

2103 16.0 4.24 36.5 12.31
2104, 2106 12.5 4.74 32.5 12.33
2108, 2110 15.5 5.30 38.0 14.42

2203 17.1 5.02 39.3 14.70
2204, 2206 12.8 5.31 34.0 14.16
2208, 2210 15.6 5.40 40.0 16.66

2303 18.3 6.07 49.4 20.83
2304 19.8 6.50 52.5 22.27

2306, 2308 18.5 8.42 45.0 20.93
2310, 2312 21.7 10.60 53.5 24.35

2403 19.4 7.16 53.1 24.50
2404 20.9 7.80 56.4 26.14

2406, 2408 18.8 9.29 48.0 23.79
2410, 2412 21.9 10.80 56.0 27.75

2503 20.5 8.33 56.9 28.64
2504 22.0 9.00 60.4 30.49

2506, 2508 19.0 10.22 50.0 26.89
2510, 2512 21.9 11.00 58.5 31.46

2603 21.8 9.63 60.9 33.27
2604 23.1 10.30 64.5 35.36

2606, 2608 19.3 11.20 52.0 30.24
2610, 2612 22.3 11.20 61.0 35.48

WHEEL SPECIFICATIONS MATERIAL SPECIFICATIONS
HOUSING

14-18 10 10 1⁄4 10
19-22 10 10 1⁄4 10
23-26 10 10 1⁄4 10

Wheel
diameter Inboard

Arrangement 1

Outboard
Arrangement

8
Arrangement

10

BEARINGS*

14-18 A A A A
19-22 B B A B
23-26 C B A B

Wheel
diameter Arrangement 8 Arrangement 10

DRIVE KEY

14-18 3⁄8 3⁄8
19-22 3⁄8 3⁄8
23-26 3⁄8 3⁄8

Size I.D. O.D. Bolt circle Holes†
No. – size

03 3 071⁄2 06 4 – 3⁄4”
04 4 09 071⁄2 8 – 3⁄4”
05 5 10 081⁄2 8 – 7⁄8”
06 6 11 091⁄2 8 – 7⁄8”
08 8 131⁄2 113⁄4 8 – 7⁄8”
10 10 16 141⁄4 12 – 1”
12 12 19 17 12 – 1”

Wheel
diameter 1‡

Arrangement

8 10

SHAFT DIAMETER

14-18 17⁄16 17⁄16 17⁄16

19-22 17⁄16 17⁄16 17⁄16

23-26 111⁄16 17⁄16 111⁄16

A–200 Series ball bearing.     B–22400 Series roller bearing. 
C–300 Series ball bearing.

*nyb reserves the right to substitute bearings of equal rating.

†Holes straddle centerline. ANSI Class 125/150 hole pattern. Flange thickness 3⁄8”

FLANGE

DIMENSIONS [INCHES]

O.D.B.C.I.D.

kmiller
Rectangle

kmiller
Rectangle



Tolerance:± 1⁄8”
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ARRANGEMENTS 1, 4, 8, 10
Dimensions not to be used for construction unless certified. Note: See page 14 for dimensional drawings. Bare fan weight does not include wheel or motor. Weights in pounds. Wheel weights on page 11.

Wheel
dia.

Outlet
size

Inlet
flange

A
Arr. 1† Arr. 10 Arr. 1 Arr. 10 Arr. 1 Arr. 10 Arr. 1 Arr. 10 Arr. 1 Arr. 10 Arr. 1 Arr. 10 Arr. 1 Arr. 10

H K N R S Bare fan weight

14-18
03 05

191⁄2 21

245⁄8
255⁄8

28

261⁄8

271⁄8

29

281⁄4

295⁄8

31

301⁄8
311⁄8

331⁄2

351⁄8

361⁄8

38

361⁄4

375⁄8

39

3

4 41⁄2 151⁄8 26

5 41⁄2 151⁄8 26

31⁄2 151⁄8 22

27⁄8 37⁄8
33⁄8 43⁄8

41⁄2 51⁄2

27⁄8 45⁄8

33⁄8 51⁄8

41⁄2 61⁄4

31⁄4 41⁄4

37⁄8 55⁄8

5 63⁄4

121⁄4

173⁄8

197⁄8

197⁄8

200
205
220
220
270
275
275
290
300
350
350
365
365
385
395

190
200
210
215
305
310
315
330
335
355
355
365
370
385
400

235⁄8 275⁄8

265⁄8 277⁄8

04 06
08
08
05
06
06
08
10
05
06
08
08
10
12

06
08
03
04
06
08
10
03
04
06
08
10
12

15-18

19-22

23-26

ARRANGEMENTS 1, 10 — DIMENSIONS [INCHES]

Wheel
dia.

Outlet
size

Inlet
flange

Motor frame
size Arr. 4 Arr. 8† Arr. 4 Arr. 8 Arr. 8 Arr. 4 Arr. 8 Arr. 4 Arr. 8 Arr. 4 Arr. 8

A H* K NN
R

S Bare fan weight

14-18

15-18

19-22

23-26

03 05

04 06

06 08

08 08

03 05

04 06

06 06

08 08

10 10

03 05

04 06

06 08

08 08

10 10

12 12

143T–145T
182T–184T
143T–145T
182T–184T
143T–145T
182T–184T
213T–215T
182T–184T
213T–215T
143T–145T
182T–184T
143T–145T
182T–184T
143T–145T
182T–184T
213T–215T
182T–184T
213T–215T
254T–256T
213T–215T
254T–256T

284TS–286TS
182T–184T
213T–215T
254T–256T
182T–184T
213T–215T
254T–256T
182T–184T
213T–215T
254T–256T
213T–215T
254T–256T

284TS–286TS
254T–256T

284TS–286TS
324TS–326TS
284TS–286TS
324TS–326TS

173⁄4
19

173⁄4
19

173⁄4
19

193⁄4
19

193⁄4
23
24
23
24
23
24

243⁄4
24

243⁄4
26

243⁄4
26

263⁄4
24

243⁄4
26
24

243⁄4
26
24

243⁄4
26

243⁄4
26

263⁄4
26

263⁄4
291⁄4
281⁄4
291⁄4

191⁄2

191⁄2

235⁄8

265⁄8

18
231⁄2
19

241⁄2
213⁄8

267⁄8

267⁄8

24

25

25

267⁄8

321⁄4
267⁄8

321⁄4

251⁄8

301⁄2

261⁄2

317⁄8

261⁄2

317⁄8
261⁄2

317⁄8

331⁄4

371⁄4

371⁄4

381⁄2
407⁄8
391⁄2

417⁄8

443⁄8
471⁄2
443⁄8
471⁄2
387⁄8
411⁄2
397⁄8
421⁄2
397⁄8
421⁄2
455⁄8
443⁄8
471⁄2
513⁄4
471⁄2
513⁄4
543⁄8
431⁄8
461⁄4
501⁄2
441⁄2
475⁄8
517⁄8
441⁄2
475⁄8
517⁄8
475⁄8
517⁄8
53

531⁄4
543⁄8
567⁄8
543⁄8
567⁄8

33⁄8

27⁄8
33⁄8
27⁄8

33⁄8

27⁄8
33⁄8

27⁄8

37⁄8

31⁄4

13
177⁄8
131⁄2
183⁄8
145⁄8

201⁄8

201⁄8

181⁄2

19

19

201⁄8

251⁄2
201⁄8

251⁄2

183⁄4

241⁄4

191⁄2

247⁄8

191⁄2

247⁄8
191⁄2

247⁄8

26

30

30

313⁄8
327⁄8
317⁄8
333⁄8
33

341⁄2
363⁄4
341⁄2
363⁄4
313⁄8
327⁄8
317⁄8
333⁄8
317⁄8
333⁄8
365⁄8
341⁄2
363⁄4
421⁄8
363⁄4
421⁄8
427⁄8
333⁄4
36

413⁄8
343⁄8
365⁄8
42

343⁄8
365⁄8
42

365⁄8
42

423⁄4
431⁄8
437⁄8
463⁄8
437⁄8
463⁄8

27⁄8 85⁄8
141⁄8
85⁄8
141⁄8
85⁄8

141⁄8

141⁄8

141⁄8

141⁄8

141⁄8

141⁄8

191⁄2
141⁄8

191⁄2

141⁄8

191⁄2

141⁄8

191⁄2

141⁄8

191⁄2
141⁄8

191⁄2

191⁄2

231⁄2

231⁄2

33⁄8

41⁄2

41⁄2

27⁄8

33⁄8

41⁄2

31⁄4

37⁄8

5

15
161⁄2
15

161⁄2
15

161⁄2
183⁄4
161⁄2
183⁄4
15

161⁄2
15

161⁄2
15

161⁄2
183⁄4
161⁄2
183⁄4
241⁄8
183⁄4
241⁄8
247⁄8
17

191⁄4
245⁄8
17

191⁄4
245⁄8
17

191⁄4
245⁄8
191⁄4
245⁄8
253⁄8
245⁄8
253⁄8
277⁄8
253⁄8
277⁄8

145
170
150
175
165

190

190

235

245

245

260

290
270

300

270

300

275

300

285

315
290

320

335

360
345
370

285

290

305

310
305
310

380

385

385
390
395
405
410
425
415
435
430
400
445
450
445
450
470
460
465
485
470
485
490

505

510
515
520

ARRANGEMENTS 4, 8 — DIMENSIONS [INCHES]

* Dimensions may vary slightly depending on motor manufacturer. Given “H” dimensions were based on the larger of those motors most frequently
used by nyb. † On fan Sizes 23-26 with Size 12 outlet and Bottom Horizontal discharge, the flange extends 1⁄2” below the floorline.

† On fan Sizes 23-26 with Size 12 outlet and Bottom Horizontal discharge, the flange extends 1⁄2” below the floorline. Tolerance:± 1⁄8”

kmiller
Rectangle
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The New York Blower Company has a policy of continuous product development
and reserves the right to change designs and specifications without notice.

Housings are reversible and rotatable in 221⁄2° increments except Down Blast and Bottom Angular Down which require special construction.
Arrangement 10 fans Sizes 19–22 are not rotatable in the field.

Clockwise—angular discharges at 45º Counterclockwise—angular discharges at 45º

ARRANGEMENTS 1, 4, 8, 10
Dimensions not to be used for construction unless certified. Note: See page 14 for dimensional drawings.

DIMENSIONS [INCHES]

Wheel
dia.

Outlet
size B C D F G Inlet

size
JJ [Inlet types]

14-18

03 05
06 55⁄8 51⁄4 47⁄8 65⁄8

08 63⁄4 63⁄8 63⁄8 85⁄8

05 55⁄8 51⁄4 51⁄4 55⁄8

06 61⁄8 53⁄4 53⁄8 65⁄8

08
63⁄4 63⁄8 63⁄8 85⁄8

10
05 63⁄8 6 55⁄8 55⁄8
06

7 65⁄8 65⁄8
65⁄8

85⁄808

10
71⁄4 67⁄8 67⁄8 103⁄4

12

51⁄8 43⁄4 45⁄8 55⁄8

181⁄4 135⁄8 113⁄4 143⁄8 123⁄4

173⁄4
161⁄2 147⁄8 171⁄2 151⁄2

213⁄4

19
191⁄2 175⁄8 205⁄8 181⁄4

23

04
06
08
03
04
06
08
10
03
04
06
08
10
12

19-22

23-26

Flanged Plain pipe Venturi
L

FAN DISCHARGES – VIEWED FROM DRIVE SIDE

Wheel
dia.

Outlet
size M

T U V W

14-18

03 27⁄8

91⁄8 87⁄8 91⁄8 93⁄8 10 93⁄4 10 81⁄4 101⁄4

107⁄8 107⁄8 107⁄8 121⁄4 113⁄4 113⁄4 113⁄4 11 13

107⁄8 107⁄8 107⁄8 121⁄4 113⁄4 113⁄4 113⁄4 11 13

04 37⁄8
06

61⁄4
08
03 27⁄8
04

37⁄8
06
08

61⁄4
10
03 35⁄8
04

506
08
10

71⁄4
12

19-22

23-26

Arr. 1 Arr. 4 Arr. 8 Arr. 10 Arr. 1 Arr. 4 Arr. 8 Arr. 10 Arr. 10

Tolerance:± 1⁄8”

kmiller
Rectangle
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ARRANGEMENT

1
PRESSURE
BLOWERS

ARRANGEMENT

4
PRESSURE
BLOWERS

ARRANGEMENT

8
PRESSURE
BLOWERS

ARRANGEMENT

10
PRESSURE
BLOWERS

ARRANGEMENTS 1, 4, 8, 10
Dimensions not to be used for construction unless certified.

PLAIN PIPE
INLET

VENTURI
INLET

HOUSING
CL

K

C

G

L

A

B

9/16" DIA. HOLES  
D

T U

F

JJJJ
M

JJ

H
R

S

T U

11/4" 

JJ

HOUSING
CL

JJ

PLAIN PIPE
INLET

VENTURI
INLET

9/16" DIA. HOLES

SR

T U

T U

H
M

JJ C

G

D F

B

A

N

L

PLAIN PIPE
INLET

VENTURI
INLET

HOUSING
CL

121/4"

K

C

G

NN

L

A

B

9/16" DIA. HOLES

D

T U

F

JJJJ
M

JJ

H
R

S

T U

11/4"

PLAIN PIPE
INLET

VENTURI
INLET

HOUSING
CL

JJ
K

G

C

L

SIZES 14-18: 9/16" DIA. HOLES
SIZES 19-26: 3/4" DIA. HOLES

S

A

R

FD

V T W

B

V T W

JJJJ
M

H
N

kmiller
Rectangle



Tolerance:± 1⁄8”

Tolerance:± 1⁄8”
PAGE 15

ARRANGEMENT

4-V
PRESSURE
BLOWERS

ARRANGEMENT 4-V
Dimensions not to be used for construction unless certified. Bare fan weight does not include wheel or motor. Weights in pounds. Wheel weights on page 11.

M
JJ

C

DG

B

H

F

Wheel
dia.

Outlet
size Motor frame‡ H* Bare fan

weight

03
04

182TC–184TC
182TC–184TC
182TC–184TC
213TC–215TC
182TC–184TC
213TC–215TC
182TC–184TC
182TC–184TC
182TC–184TC
213TC–215TC
182TC–184TC
213TC–215TC
254TC–256TC
213TC–215TC
254TC–256TC

284TSC–286TSC

207⁄8
217⁄8

130
135

150

155

180
185

190

205

215

241⁄4
251⁄2
241⁄4
251⁄2
213⁄8
223⁄8
223⁄8
235⁄8
241⁄4
251⁄2
265⁄8
251⁄2
265⁄8
333⁄8

14
thru
18

19
thru
22

06

08

03
04

06

08

10

Wheel
dia.

Outlet
size Motor frame‡ H* Bare fan

weight

03
04

182TC–184TC
182TC–184TC
182TC–184TC
213TC–215TC
254TC–256TC
213TC–215TC
254TC–256TC

284TSC–286TSC
254TC–256TC

284TSC–286TSC
324TSC–326TSC
284TSC–286TSC
324TSC–326TSC

221⁄2
237⁄8

235
245

245

250

265

280

237⁄8
251⁄8
261⁄4
251⁄8
261⁄4
33

275⁄8
343⁄8
363⁄8
343⁄8
363⁄8

23
thru
26

06

08

10

12

Wheel
dia.

Outlet
size

Inlet
size B C D F G JJ M

03
04
06
08
03
04
06
08
10
03
04
06
08
10
12

05
06

08

05

06

08
10
05
06

08

10
12

181⁄4 135⁄8 113⁄4

161⁄2 147⁄8

191⁄2 175⁄8 205⁄8 181⁄4

171⁄2 151⁄2

143⁄8 123⁄4

173⁄4

213⁄4

19

23

51⁄8
55⁄8

63⁄4 61⁄4

55⁄8 27⁄8

61⁄8 37⁄8

63⁄4 61⁄4

63⁄8 35⁄8

7 5

71⁄4 71⁄4

27⁄8
37⁄8

14-18

19-22

23-26

* For reference only, will vary across motor manufacturers.
‡ Minimum motor frame size is 182TC.

DIMENSIONS [INCHES]

DIMENSIONS [INCHES]



COMPLETE SELECTION OF
AIR-MOVING EQUIPMENT
The New York Blower Company offers 
thousands of different types, models, and
sizes of air-moving equipment. Contact 
your nyb representative for assistance in
identifying the best fan for your application.

The best fans still keep coming from New York Blower!

DUST/MATERIAL
HANDLING

Wide range of duty available 
with unique fan lines capable 
of handling light dust to heavy
material. Typical applications
include dust-collection and 
high-pressure process along 
with material-conveying.

ROOF VENTILATORS
Including both hooded and upblast ventilators, 
propeller fans, and centrifugal roof exhausters. 
These units are ideal for industrial, commercial,
and institutional applications.

PROCESS/FAN
COMPONENTS
Plug fans, plenum fans, wheels, inlet cones, 
and housings for a wide variety of OEM 
applications. Process/fan components are 
used in air-handling units, ovens, dryers, 
freezer tunnels, and filtration systems.

HEATING
PRODUCTS
Industrial-duty steam 
unit heaters with steam 
heating coils are available
for facility heating and
process-heat transfer.

AIR-HANDLING
[CENTRIFUGAL]

Designed for clean to moderately
dirty gas streams. Commercial 
and industrial HVAC, process 
cooling, light material-conveying,
heat removal, and dryer exhaust
are just a few of the numerous
sample applications

AIR-HANDLING
[AXIAL]

For the ideal handling of clean
to moderately dirty airstreams.
Commercial and industrial HVAC,
drying and cooling systems, fume
extraction, and process-heat
removal are typical applications.

FIBERGLASS
REINFORCED

PLASTIC [FRP]
Choice of performance and duty for
corrosive gas streams. Applications
include chemical process, wastewater
treatment, laboratory hood exhaust,
and tank aeration.

CUSTOM PRODUCTS
Designed for unique applications. Variety of configurations, 
temperatures, flows, and pressures. Wide range of 
modifications and 
accessories are 
available to 
meet the most 
demanding 
specifications.
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Carbonair Environmental Systems, Inc.  
7500 Boone Avenue North, Suite 101 
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February 11, 2011 
 
Mike Walker 
Sevenson Environmental Services 
2749 Lockport Road 
Niagara Falls, NY 
 
Phone: 716-284-0431 
Email: mwalker@sevenson.com 
 
Re: Project Number:     23400-01  
 Project Name:        Olin Air Stripper Replacement  
 Project Location:    Niagara Falls, NY  
 
Dear Mike: 
 
The following is our submittal for the above project.  The equipment listed in this submittal 
is based on our sales proposal #23400-A.  Additional items or changes from this list, 
could result in added project costs.  If there are any questions about the equipment listed, 
in relation to the sales proposal and/or project specifications, please call. 
 
Please review these submittals carefully and feel free to contact me if you should have 
any questions. Please sign the approval page, and all appropriate initial boxes, then 
return one complete copy (with your comments) for our records. 
 
Please be advised that we will not proceed with processing this order until we 
receive approval of the submittals. Any delays or changes in approving this 
submittal could result in delays in delivery. 
 
We look forward to working with you on this project.  Please do not hesitate to call me if 
you have any questions. 
 
Sincerely, 

 
Chris Riddle 
Project Manager 

C 
 



Submittal Approval 
 

Please return a signed copy of the approval submittal package for the proposed 
equipment.  Production can not begin until an original submittal has been 

returned to Carbonair. 
 

Project Name:  Olin Air Stripper Replacement. 
Carbonair Project Number:  23400-01 
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    D   Date_____________ 
SUBMITTAL REVIEW 

 
 APPROVED 
 APPROVED AS CORRECTED 

If checked above, fabrication MAY be 
undertaken based on approved design.  Future 
changes will be subject to a Change Order. 
If checked below, fabrication MAY NOT be 
undertaken.  Corrected copies will be 
resubmitted for final approval.  Correction shall 
be limited to items marked. 

 REVISE AND RESUBMIT 
 NOT APROVED 

 
SIGNATURE REQUIRED 

 
By   Date  



Equipment Description        
 
(1) Carbonair Model STAT 180 low profile air stripper 
 - 316 SST pump out sump with high level alarm switch (P/N 118533) 
 - 6 trays with demister and fasteners 
 - New York Blower model 2306 pressure blower 
  - 10 hp, 230/460V, 3 phase, TEFC motor  
  - 900 cfm @ 43” wc 
 - Dwyer 1950-5 differential pressure switch 
  - 1.4-5.5” wc range 
 - Blower pressure gauge (0-60” wc) 
 - New York Blower inlet silencer 
  - 6” flange connections 
 - Air flow meter kit 
  - Ultra probe flow sensor 
  - 0-1,000 cfm gauge 
 - Mounted on a common skid 
 
(1) Optional pump down level switches (P/N 130026) 



                         STAT MODEL CALCULATIONS                11/19/10 
                               VERSION 4.1                      15:59:44 
 
                       CARBONAIR ENVIRONMENTAL SYSTEMS 
                2731 NEVADA AVENUE NORTH, NEW HOPE, MN 55427 
                    PHONE: 763-544-2154  FAX: 763-544-2151 
 
   UNIT MODEL:               STAT 180    WATER TEMPERATURE (F):     55.0 
   WATER FLOW RATE (GPM):        60.0    AIR TEMPERATURE (F):       55.0 
   AIR FLOW RATE (ACFM):        900.0    AIR-TO-WATER RATIO:       112:1 
   OPERATING PRESS (ATM):         1.0    SAFETY FACTOR (%):         30.0 
 
 
   Influent Conc. for CIS-1,2-DICHLOROETHENE  1200.0 ppb 
 
   NO OF      REMOVAL EFF     EFF CONC     OFF-GAS CONC     AIR EMISSION 
   TRAY            %             ppb           ug/l            lb/d 
    1          72.19829       333.6205         7.7355          0.6241 
    2          91.93770        96.7476         9.8505          0.7947 
    3          97.63412        28.3905        10.4608          0.8439 
    4          99.30334         8.3599        10.6396          0.8584 
    5          99.79465         2.4642        10.6923          0.8626 
    6          99.93945         0.7266        10.7078          0.8639 
 
 
   Influent Conc. for METHYLENE CHLORIDE 180.0 ppb 
 
   NO OF      REMOVAL EFF     EFF CONC     OFF-GAS CONC     AIR EMISSION 
   TRAY            %             ppb           ug/l            lb/d 
    1          62.51645        67.4704         1.0047          0.0811 
    2          85.06923        26.8754         1.3672          0.1103 
    3          93.91506        10.9529         1.5093          0.1218 
    4          97.49742         4.5046         1.5669          0.1264 
    5          98.96692         1.8595         1.5905          0.1283 
    6          99.57289         0.7688         1.6003          0.1291 
 
 
   Influent Conc. for 1,1,2,2-TETRACHLOROETHANE 1500.0 ppb 
 
   NO OF      REMOVAL EFF     EFF CONC     OFF-GAS CONC     AIR EMISSION 
   TRAY            %             ppb           ug/l            lb/d 
    1          21.80589      1172.9117         2.9204          0.2356 
    2          36.46325       953.0512         4.8835          0.3940 
    3          46.97793       795.3311         6.2917          0.5076 
    4          54.87777       676.8334         7.3497          0.5929 
    5          61.02165       584.6753         8.1725          0.6593 
    6          65.92946       511.0581         8.8298          0.7124 
 
 
   Influent Conc. for TETRACHLOROETHENE 5000.0 ppb 
 
   NO OF      REMOVAL EFF     EFF CONC     OFF-GAS CONC     AIR EMISSION 
   TRAY            %             ppb           ug/l            lb/d 
    1          80.51121       974.4396        35.9425          2.8997 
    2          96.14930       192.5352        42.9238          3.4629 
    3          99.23711        38.1447        44.3023          3.5741 



    4          99.84878         7.5612        44.5753          3.5961 
    5          99.97002         1.4990        44.6295          3.6005 
    6          99.99406         0.2972        44.6402          3.6014 
 
 
   Influent Conc. for 1,2,4-TRICHLOROBENZENE  520.0 ppb 
 
   NO OF      REMOVAL EFF     EFF CONC     OFF-GAS CONC     AIR EMISSION 
   TRAY            %             ppb           ug/l            lb/d 
    1          38.68019       318.8630         1.7959          0.1449 
    2          60.52724       205.2584         2.8102          0.2267 
    3          73.85561       135.9508         3.4290          0.2766 
    4          82.37245        91.6633         3.8244          0.3085 
    5          87.97681        62.5206         4.0846          0.3295 
    6          91.73622        42.9716         4.2592          0.3436 
 
 
   Influent Conc. for TRICHLOROETHENE 12000.0 ppb 
 
   NO OF      REMOVAL EFF     EFF CONC     OFF-GAS CONC     AIR EMISSION 
   TRAY            %             ppb           ug/l            lb/d 
    1          79.33789      2479.4534        85.0049          6.8578 
    2          95.63902       523.3177       102.4704          8.2669 
    3          99.07548       110.9422       106.1523          8.5639 
    4          99.80382        23.5415       106.9327          8.6268 
    5          99.95836         4.9964       107.0982          8.6402 
    6          99.99116         1.0605       107.1334          8.6430 
 
 
   Influent Conc. for VINYL CHLORIDE 190.0 ppb 
 
   NO OF      REMOVAL EFF     EFF CONC     OFF-GAS CONC     AIR EMISSION 
   TRAY            %             ppb           ug/l            lb/d 
    1          89.62270        19.7169         1.5204          0.1227 
    2          98.91988         2.0522         1.6781          0.1354 
    3          99.88754         0.2137         1.6945          0.1367 
    4          99.98829         0.0222         1.6962          0.1368 
    5          99.99878         0.0023         1.6964          0.1369 
    6          99.99987         0.0002         1.6964          0.1369 
 
 
   Influent Conc. for BHC (ALPHA)    31.0 ppb 
 
   NO OF      REMOVAL EFF     EFF CONC     OFF-GAS CONC     AIR EMISSION 
   TRAY            %             ppb           ug/l            lb/d 
    1           0.50630        30.8430         0.0014          0.0001 
    2           0.91534        30.7162         0.0025          0.0002 
    3           1.24637        30.6136         0.0034          0.0003 
    4           1.51465        30.5305         0.0042          0.0003 
    5           1.73232        30.4630         0.0048          0.0004 
    6           1.90909        30.4082         0.0053          0.0004 
 
 
   Influent Conc. for BHC (BETA)    3.4 ppb 
 
   NO OF      REMOVAL EFF     EFF CONC     OFF-GAS CONC     AIR EMISSION 



   TRAY            %             ppb           ug/l            lb/d 
    1           0.03593         3.3988         0.0000          0.0000 
    2           0.06504         3.3978         0.0000          0.0000 
    3           0.08862         3.3970         0.0000          0.0000 
    4           0.10772         3.3963         0.0000          0.0000 
    5           0.12319         3.3958         0.0000          0.0000 
    6           0.13573         3.3954         0.0000          0.0000 
 
 
   Influent Conc. for BHC (DELTA)    3.7 ppb 
 
   NO OF      REMOVAL EFF     EFF CONC     OFF-GAS CONC     AIR EMISSION 
   TRAY            %             ppb           ug/l            lb/d 
    1           0.01947         3.6993         0.0000          0.0000 
    2           0.03524         3.6987         0.0000          0.0000 
    3           0.04801         3.6982         0.0000          0.0000 
    4           0.05836         3.6978         0.0000          0.0000 
    5           0.06675         3.6975         0.0000          0.0000 
    6           0.07354         3.6973         0.0000          0.0000 
 
 
   Influent Conc. for BHC (GAMMA)(LINDANE) 23.0 ppb 
 
   NO OF      REMOVAL EFF     EFF CONC     OFF-GAS CONC     AIR EMISSION 
   TRAY            %             ppb           ug/l            lb/d 
    1           0.09519        22.9781         0.0002          0.0000 
    2           0.17237        22.9604         0.0004          0.0000 
    3           0.23498        22.9460         0.0005          0.0000 
    4           0.28577        22.9343         0.0006          0.0000 
    5           0.32698        22.9248         0.0007          0.0001 
    6           0.36043        22.9171         0.0007          0.0001 
 
 
   Influent Conc. for TOTAL VOCs  20651.1 ppb 
 
   NO OF      REMOVAL EFF     EFF CONC     OFF-GAS CONC     AIR EMISSION 
   TRAY            %             ppb           ug/l            lb/d 
    1          73.71862      5427.3947       135.9259         10.9659 
    2          90.02179      2060.6107       165.9865         13.3910 
    3          94.28321      1180.5807       173.8439         14.0249 
    4          95.77240       873.0451       176.5898         14.2465 
    5          96.52077       718.4984       177.9697         14.3578 
    6          97.01081       617.3009       178.8732         14.4307 
 





PRESSURE BLOWERS

BULLETIN 451
JANUARY, 2000

• Static pressures to 58”WG
• Capacities to 5200 CFM
• Temperatures to 600̊ F.

ARRANGEMENT 4

ARRANGEMENT 10

ARRANGEMENT 8

For greater pressures and capacities: 
see Type HP Pressure Blowers

7660 QUINCY STREET–WILLOWBROOK,ILLINOIS 60521-5596
TEL: [630] 794-5700•FAX: [630] 794-5776•WEB: http://www.nyb.com •E-MAIL: nyb@nyb.com
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DESIGN FEATURES

• Pressures to 58”WG.

• Capacities to 5200 CFM.

• Stable performance . . . the pressure curve
remains stable from wide-open to closed-off . . .
fan instability, or pulsation, is eliminated even
when “turn-down” approaches zero flow.

• Efficiency . . . advanced wheel and aerodynamic
housing design combine for air-handling efficiency
superior to conventional radial-wheel designs.

• Wide performance range . . . choice of 13 wheel
diameters and five outlet sizes enable efficient
fan selection across a broad range of volumes and
pressures.

• Choice of arrangements . . . direct-drive and belt-
drive.

• Wide application range . . . designed for continuous
operation in combustion, cooling, conveying, drying,
and various process systems.

CONSTRUCTION FEATURES

• All-welded steel housings . . . heavy-gauge hous-
ings are rigidly braced to prevent “flexing” at high
pressures.

• Flanges . . . continuously welded flanges match
ANSI Class 125/150 hole pattern.

• Balance . . . all wheels are precision-balanced
prior to assembly . . . fans with motors and drives
mounted by nyb are final-balanced at the speci-
fied running speed.

• Shafting . . . straightened to close tolerance to min-
imize “run-out” and ensure smooth operation.

• Inlet configuration . . . a choice of three inlet types
allows units to be tailored to specific application
requirements.

• Lifting eyes . . . standard on all units for ease of
handling and installation.

• Finish . . . medium-green industrial coating.

... for process systems

© Copyright 1984, 1990, 2000 by The New York Blower Company.
® Registered trademark of The New York Blower Company.

BLOWERS

PRESSURE

Arrangement 1 
Pressure Blower 
with plain pipe 
inlet.

Arrangement 4 
Pressure Blower 
with Venturi inlet.

Arrangement 8 
Pressure Blower 

with motor, coupling guard,
and shaft and bearing guard.

The New York Blower Company certifies that
the Pressure Blowers shown herein are
licensed to bear the AMCA Seal. The ratings
shown are based on tests and procedures per-
formed in accordance with AMCA Publication
211 and comply with the requirements of the
AMCA Certified Ratings Program.



PRESSURE BLOWERS

WHEEL
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ALUMINUM

STANDARD

The unique Pressure Blower wheel is designed
to provide efficient performance and reduced
sound levels . . . the dual-taper design concept
yields typical efficiencies up to 10 percentage
points greater than conventional straight radial
wheels. Riveted high-strength aluminum alloy
blades and side plates minimize overhung
wheel weight and starting inertia. Ductile-iron,
taper-lock hubs make wheels easily removable.
Welded steel and stainless steel wheels are also
available . . . see page 4.

Recommended for belt-
driven applications only.
Wheel is mounted on
shaft mounted in heavy-
duty bearings.

Max. airstream temperature:
200˚F.–aluminum wheel.
300˚F.–steel wheel.
600˚F.–heat fan.

ARRANGEMENT 1

A compact direct-drive
unit with a minimum
number of moving parts
for ease of maintenance.
Wheel is mounted directly
on motor shaft.

Max. airstream temperature:
180˚F.

ARRANGEMENT 4

Direct-drive arrangement
similar to Arrangement 1,
but with integral motor
pedestal . . . fan shaft is
connected to the motor
shaft with a flexible cou-
pling.

Max. airstream temperature:
200˚F.–aluminum wheel.
300˚F.–steel wheel.
600˚F.–heat fan.

ARRANGEMENT 8

Enclosed belt-drive ar-
rangement. Ideal for out-
door applications. Wheel
mounted on shaft
mounted in heavy-duty
bearings.

Max. airstream temperature:
200˚F.–aluminum wheel.
300˚F.–steel wheel.
600˚F.–heat fan.

ARRANGEMENT 10

ARRANGEMENTS
Standard aluminum wheel.

ssmith
A compact direct-driveunit with a minimumnumber of moving partsfor ease of maintenance.Wheel is mounted directlyon motor shaft.Max. airstream temperature:180°F.ARRANGEMENT 4
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MODIFICATIONS

• COMPANION FLANGES
Designed to fit flush with fan inlet and outlet flanges,
provided with a matching hole pattern.

• DRAINS
Tank flange is welded to the lowest point of the hous-
ing scroll . . . female pipe thread . . . includes plug.

• INLET FILTER
Filters use oil-wetted or dry element. High-efficiency
filter is flange-mounted. Furnished standard with out-
board support bracket and available with or without
protective hood.

• SILENCERS
Available to match standard inlet or outlet flange sizes.
Heavy-welded construction filled with high-density,
acoustical absorption material.

• OUTLET DAMPERS
Available as either an
integral outlet design for
fixed damper control or
a separate wafer design
for variable-flow applica-
tions [shown]. Wafer
damper is available with
optional actuator and
positioner.

• SHAFT SEALS
Ceramic-felt shaft seals consist of compressed ceramic
felt elements. Lubricated lip seals [Buna, Teflon®, and
Viton®] and gas-purgeable mechanical seals are also
available. See your nyb representative for availabilty.
[Teflon and Viton are registered trademarks of DuPont and DuPont Dow Elastomers, respectively.]

• ACCESS DOOR
Gasketed, flush bolted door opens to provide access to
wheel.

• HEAT-FAN CONSTRUCTION
Available on Arrangements 1, 8, and 10 steel wheel
Pressure Blowers up to 600̊ F. Modifications include
shaft cooler and shaft-cooler guard, and high-temper-
ature paint above 500˚F.

• NOMINALLY AIR-TIGHT CONSTRUCTION
Special construction to minimize leakage includes lip-
type shaft seal, non-rotatable housing with solid drive
side, double studs, and neoprene gasketing. Max. tem-
perature 200˚F. with aluminum wheel, 300˚F. with
steel wheel. Not available with heat-fan construction.

• SPECIAL ALLOY CONSTRUCTION
Airstream components can be constructed of a wide
range of alternate alloys for corrosive applications.

• UNITARY BASE
Arrangement 1 fan, motor, and guards can be mounted
and shipped on a rugged, structural-steel base. Factory-
assembled and run-tested prior to shipment.

ACCESSORIES

ARRANGEMENT

44

ARRANGEMENT1100
with flanged 

inlet and 
optional weather 
cover/belt guard.

ARRANGEMENT88 with Venturi inlet, shaft and 
bearing guard, coupling 
guard, and motor.

AW/BW

AL/BL

ssmith
• DRAINSTank flange is welded to the lowest point of the housingscroll . . . female pipe thread . . . includes plug.

ssmith
• OUTLET DAMPERSAvailable as either anintegral outlet design forfixed damper control ora separate wafer designfor variable-flow applications[shown]. Waferdamper is available withoptional actuator andpositioner.•AW/BWAL/BL
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NOTE: Safe operation of air-moving equipment is dependent
on proper installation and maintenance including selection
and use of appropriate safety accessories for the specific
installation. The system designer must consider providing
guards for all exposed moving parts as well as protection from
access to high-velocity airstreams. Improper application,
installation, maintenance or safety-guard selection can create

danger to life and limb of personnel. Users and/or installers
should read “Recommended Safety Practices For Air Moving
Devices” as published by the Air Movement and Control
Association International, 30 West University Drive, Arlington
Heights, Illinois 60004, which is included with the packing
slips for all shipments from nyb and available on request. 

SAFETY EQUIPMENT Belt guards, inlet and outlet guards, shaft and bearing guards, and coupling guards are available
from The New York Blower Company. Contact your nyb representative for further information.

Performance is based on actual cubic feet per minute
[ACFM] at the blower inlet at standard density [.075 lbs./ft.3]
and static pressure at the blower outlet. Static pressure
capabilities are shown in inches water gauge [”WG].

Air density corrections are necessary for proper selection
when air density varies from the standard .075 lbs./ft.3 at
70˚F. at sea level. This also occurs when negative static
pressure exists [rarefication] on the inlet side of the fan.
Multiply the required static pressure at conditions by the
appropriate factors in Charts III, IV, and V to obtain corrected
pressure for blower selection. Pressure and BHP will be
reduced at conditions by the inverse of these factors.
Multiply one factor by the other if temperature, altitude, and
rarefication are non-standard. For example: If the installation
is located at an altitude of 4000 feet, the gas temperature
is 300˚F., and the inlet pressure is –40”WG, the correction
factor is 1.84 [1.16 x 1.43 x 1.11].

Welded steel or stainless-steel wheel
construction is available in straight radial
design. AMCA Certified Ratings Seal
applies to Pressure Blowers with alu-
minum wheel design only. Air volume
and pressure capabilities are the same as
the dual-taper aluminum wheel . . . brake
horsepower requirements must be
increased by the factors in Chart I.

SAFE SPEED

CORRECTION FACTORS CHART III
ALTITUDE [ft.] 
CORRECTIONS
Alt. Factor

0 1.00
500 1.02

1000 1.04
1500 1.06
2000 1.08
2500 1.10
3000 1.12
3500 1.14
4000 1.16
4500 1.18
5000 1.20
6000 1.25
7000 1.30
8000 1.35
9000 1.40

10000 1.45

CHART IV
TEMPERATURE 
CORRECTIONS

Temp.˚F. Factor
0 .87

20 .91
40 .94
60 .98
70 1.00
80 1.02

100 1.06
120 1.09
140 1.13
160 1.17
180 1.21
200 1.25
300 1.43
400 1.62
500 1.81
600 2.00

CHART V
RAREFICATION 
CORRECTIONS

Neg. inlet
pressure Factor

“WG
15 1.04
20 1.05
25 1.07
30 1.08
35 1.09
40 1.11
45 1.12
50 1.14
55 1.16
60 1.17
65 1.19
70 1.21
75 1.23
85 1.26

MAXIMUM

WHEELS

STEEL

CHART I
STEEL WHEEL
HORSEPOWER
CORRECTIONS

04 14 to 22 1.15

06 14 to 18 1.06
19 to 26 1.15

08 15 to 22 1.06
23 to 26 1.15

10 19 to 26 1.06

12 23 to 26 1.06

Outlet Wheel BHP correction
size size factors*

14 4000 4000 4000
15 4000 4000 4000
16 4000 4000 4000
17 4000 4000 4000
18 4000 4000 4000
19 3900 3900 2992
20 3900 3900 2918
21 3900 3900 2851
22 3900 3900 2787
23 3800 3800 3178
24 3800 3800 3121
25 3800 3800 3068
26 3800 3800 3017

Wheel
diameter

Aluminum Steel wheelwheel

All Arr. Arr. 1, 4, 8 Arr. 10

CHART II
MAXIMUM SAFE SPEEDS [RPM]†

*Some fan and motor combinations with
steel wheels may be restricted due to start-
ing torque requirements. Consult nyb. 
18” Pressure Blower with 04 outlet to han-
dle 400 CFM at 231⁄2”SP at .075 lbs./ft.3

density. Aluminum wheels require 2.6 BHP
as shown on page 6. Steel or stainless-steel
wheels require [1.15 x 2.6] 3.0 BHP. † derate for temperature not required.

Typical steel wheel.

ssmith
22 390023 380024 3800
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USING PERFORMANCE CURVES

PROCEDURE EXAMPLE
Determine the appropriate outlet size. The 06 outlet is selected for 800 CFM at 32”SP.

Plot the CFM and SP [standard] and follow a projected
system line up to the pressure curve that meets or
slightly exceeds the required performance.

A Size 2106A will provide 820 CFM at 33.6”SP.

Determine the BHP required for the point of operation . . .
see page 4 for steel or stainless-steel wheel factors.

2106A requires 6.3 BHP.
2106S requires 7.2 BHP [6.3 x 1.15].

Read to the right to select motor horsepower. A 71⁄2 HP motor will cover both wheel types.

STEPS

11

22

33

44

SIZING NOMENCLATURE

7-digit model number
designates the wheel
diameter, outlet size,
wheel type, and nominal
motor housepower.
Note: the last two digits
showing motor horse-
power are not required
for Arrangement 1
Pressure Blowers

Performance is shown according to outlet sizes for quick refer-
ence to duct diameter and velocity. Brake horsepower incre-
ments are identified on each curve. Recommended standard
blower size and motor combinations are based on the most
efficient area of operation and are indicated by the arrows.
Nonstandard combinations are generally available, but are
usually less efficient than the standard combinations.

EXAMPLE
21

Wheel
diameter

06

Outlet
size

[inches]

A

Wheel type
A = aluminum
S = steel/

stainless steel

71⁄2

Nominal
horse-
power

Note: The horsepower coverage of a given motor will increase 15% when a 1.15 service factor motor is utilized.

Performance shown is installation Type B: Free inlet, Ducted outlet. Power rating (BHP) does not include drive losses.
Performance ratings do not include the effects of appurtenances in airstream.
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Performance shown is installation Type B: Free inlet, Ducted outlet. Power rating (BHP) does not include drive losses.
Performance ratings do not include the effects of appurtenances in airstream.

ssmith



MATERIAL SPECIFICATIONS
U. S. STANDARD SHEET GAUGE TO 7 GAUGE

FLANGE
DIMENSIONS

[INCHES]
† Holes straddle centerline.

ANSI Class 125/150 hole pattern.
Flange thickness 3/8”

WHEEL WEIGHTS
AND INERTIA [WR2=LBS.–FT.2]

PAGE 10

DIMENSIONS [INCHES] Dimensions not to be used for construction unless certified. 

Wheel
dia.

Wheel
dia.

Wheel
dia.

Scroll
and
sides

Outlet
size

Inlet
flange

A
Arr.
4

B JJ L M
NN
Arr.
8

Motor
frame

Arr. 4, 8

A

H

C D F G
Arr. 8

Arrangement

Arr. 8

8

Arr. 8Arr. 4

4

Arr. 4Arr. 10

10

R
Arr.

4, 8 10

Housing Shaft dia. Bearings Drive key
Side platesSide plates Arrangement Arr. 1 Arrangement Arrangement

Drive Inlet Drive
end

In-
board1, 10 888 1010

Fan weight*
Arrangement

84 10

S
Arr.

84

Arr. 10 Arr. 10 Arr. 10 Arr. 10 Arr. 10 Arr. 10
K N S T U V W

14-18
19-22
23-26

14-18

12

10

8

8

6

8

6

143-145
182-184

182-184

182-184

182-184

182-184

182-184

213-215

213-215

213-215

213-215

213-215

213-215

213-215

254-256

254-256

254-256

254-256

254-256

284-286

284-286

284-286

284-286
324-326

324-326 291⁄4
281⁄4
291⁄4
263⁄4
26

26

26

26

26

263⁄4

263⁄4
243⁄4

243⁄4

243⁄4

243⁄4

243⁄4

24

24

24

24

23

23

193⁄4
19

19 181⁄4

181⁄4

181⁄4

173⁄4

173⁄4

173⁄4

213⁄4

23

23 39

39

38

375⁄8

38

331⁄2

375⁄8

361⁄8

331⁄2

361⁄8

311⁄8 55⁄8

61⁄8

61⁄8

7

7

71⁄4 71⁄4

71⁄4 71⁄4103⁄4

103⁄4

85⁄8

85⁄8

85⁄8

85⁄8

85⁄8

85⁄8

65⁄8

65⁄8 37⁄8

41⁄2

5

5

41⁄2

41⁄2

41⁄2

37⁄8

37⁄8

33⁄8

33⁄8
43⁄8

51⁄2

51⁄2

61⁄4

61⁄4

63⁄4

63⁄4 231⁄2

231⁄2

191⁄2

191⁄2

191⁄2

191⁄2

191⁄2

141⁄8

141⁄8

141⁄8

141⁄8

141⁄8

141⁄8

141⁄8

141⁄8

141⁄8

85⁄8

85⁄8 15 145
165

230

165
185
190
235

240

290

315

190

260

290

320

300

350

375

390 550

540

535

450

430

515

495
440
425
420
320
315
510

490

400

395

320

315

395

295 205

305

210

310

390

215

315

400

325

405

410

15

15

15

17
191⁄4

191⁄4

245⁄8

245⁄8

245⁄8

253⁄8

253⁄8

253⁄8

161⁄2

161⁄2

161⁄2

161⁄2

161⁄2

161⁄2

183⁄4

183⁄4

183⁄4

183⁄4

183⁄4
241⁄4
247⁄8

241⁄8

51⁄8

51⁄8

55⁄8

55⁄8

61⁄4

61⁄4

61⁄4

61⁄4

37⁄8

5

5

63⁄4

63⁄4

63⁄4

63⁄4

371⁄4

371⁄4

331⁄4

321⁄4

321⁄4

267⁄8

267⁄8

267⁄8

267⁄8

213⁄8

317⁄8

317⁄8

261⁄2

261⁄2

25

25

241⁄2
19 391⁄2

417⁄8

417⁄8
443⁄8

443⁄8

443⁄8

471⁄2

471⁄2

471⁄2

471⁄2
513⁄4
543⁄8

543⁄8

543⁄8
567⁄8

567⁄8 463⁄8 277⁄8

277⁄8463⁄8
437⁄8

437⁄8
431⁄8
427⁄8
421⁄8

421⁄8

363⁄4

363⁄4

363⁄4

363⁄4

341⁄2

341⁄2
33

341⁄2

423⁄4
42

42

365⁄8

365⁄8
343⁄8
355⁄8
333⁄8

333⁄8

333⁄8

317⁄8

317⁄8

317⁄8

531⁄4

513⁄4

397⁄8

397⁄8

421⁄2

421⁄2
455⁄8
441⁄2
475⁄8

475⁄8

517⁄8

517⁄8
53

19

19

173⁄4

173⁄4

19
193⁄4

143-145
182-184
143-145

143-145

04

06

08

10

12

19-22

14-18

19-22

23-26

15-18

19-22

23-26

19-22

23-26

14-18 10 10 10 17⁄16 17⁄16 A A A A 3⁄8 3⁄8
19-22 10 10 10 17⁄16 17⁄16 B B A B 3⁄8 3⁄8
23-26 10 10 7 111⁄16 17⁄16 B C A B 3⁄8 3⁄8

23-26

191⁄2
235⁄8
265⁄8

21
275⁄8
275⁄8

135⁄8
161⁄2
191⁄2

113⁄4
147⁄8
175⁄8

143⁄8
171⁄2
205⁄8

123⁄4
151⁄2
181⁄4

31⁄2
41⁄2
41⁄2

22
26
26

173⁄8
197⁄8
197⁄8

87⁄8
107⁄8
107⁄8

91⁄8
107⁄8
107⁄8

93⁄8
121⁄4
121⁄4

93⁄4
113⁄4
113⁄4

10
113⁄4
113⁄4

81⁄4
11
11

101⁄4
13
13

K
Arr.
8

31⁄4

31⁄4

27⁄8

27⁄8

27⁄8

27⁄8

33⁄8

33⁄8

33⁄8

31⁄4

31⁄4

37⁄8
27⁄8

33⁄8

33⁄8

* Bare fan weight, pounds, is approximate for units with aluminum wheels, less motors. For units with steel wheels,
add the difference in wheel weights from the table at left.

Tolerance: ± 1⁄8”

Tolerance: ± 1⁄8”

1404
1406

Size Aluminum
Wt.[lbs.] WR2

Steel
Wt.[lbs.] WR2

19.25 11.2
22.3 11.2

52.0 30.24
61.0 35.48

50.0 26.89
58.5 31.46

48.0 23.79
56.0 27.75

46.0 20.93
53.5 24.35

34.0 14.16
40.0 16.66

32.5 12.33
38.0 14.42

31.0 10.67
36.5 12.56

29.5 9.16
34.5 10.72

22.0 6.13
26.0 7.25

21.0 5.22
24.5 6.09

20.0 4.41
23.0 5.07

19.0 3.68
21.5 4.16

18.0 3.04
20.5 3.46

19.0 10.22
21.9 11.0

18.75 9.29
21.9 10.8

18.5 8.42
21.7 10.6

12.75 5.31
15.6 5.4

12.5 4.74
15.5 5.3

12.25 4.22
15.3 5.2

12.0 3.73
15.1 5.1

9.5 2.65
12.4 2.6

9.25 2.3
12.2 2.6

9.0 1.98
12.1 2.5

8.75 1.69
11.8 2.4

8.5 1.43
11.7 2.4

1504
1506, 1508

1604
1606, 1608

1704
1706, 1708

1804
1806, 1808
1904, 1906
1908, 1910
2004, 2006
2008, 2010
2104, 2106
2108, 2110
2204, 2206
2208, 2210
2306, 2308
2310, 2312
2406, 2408
2410, 2412
2506, 2508
2510, 2512
2606, 2608
2610, 2612

Flange I. D. O. D. Bolt Holes†
size circle No. - Size

04 4 9 71⁄2 8 - 3⁄4”
06 6 11 91⁄2 8 - 7⁄8”
08 8 131⁄2 113⁄4 8 - 7⁄8”
10 10 16 141⁄4 12 - 1”
12 12 19 17 12 - 1”

A–200 Series Ball    B–22400 Series Roller    C–300 Series Ball
nyb reserves the right to substitute bearings of equal rating.

ssmith
23-26
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DRAWINGS Dimensions not to be used for construction unless certified.

L

A

B

FD

G

CJJ
M

H

UT

UT

R S

9/16" DIA. HOLES

INLET
VENTURI

INLET
PLAIN PIPE

JJ-3/8"

LC
HOUSING

JJ-3/8"

Arrangement

4
PRESSURE
BLOWERS

1 1/4"

UT

S
R

H

JJ

MJJ-5/16" JJ-3/8"

F

UT

D

9/16" DIA. HOLES

B

A

L

NN

G

C

K

12 1/4"

LC
HOUSING

INLET
VENTURI

INLET
PLAIN PIPE

Arrangement

8
PRESSURE
BLOWERS

N
H

MJJ-3/8" JJ-3/8"

WTV

B

WTV

D F

R

A

S

SIZES 19–26: 3/4" DIA. HOLES
SIZES 14–18: 9/16" DIA. HOLES

L

C

G

K
JJ

LC
HOUSING

INLET
VENTURI

INLET
PLAIN PIPE

Arrangement

10
PRESSURE
BLOWERS

The New York Blower Company has a policy of continuous product development
and reserves the right to change designs and specifications without notice.

Housings are reversible and rotatable in 221⁄2˚ increments except Down Blast and Bottom Angular Down which require special construction.
Arrangement 10 fans Sizes 19–22 are not rotatable in the field.

ssmith
LABF DGC JJMHU TU TR S9/16" DIA. HOLESINLETVENTURIINLETPLAIN PIPEJJ-3/8"L CHOUSINGJJ-3/8"Arrangement4PRESSUREBLOWERS
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The New York Blower Company offers a wide variety of
silencer solutions for its fans and blowers.

The silencers shown in this supplement have been designed
specifically for nyb’s Pressure Blower and Type HP Pressure
Blower products. They have been rated for acoustical atten-
uation with air flowing through them. The term “Dynamic
Insertion Loss” is used to express attenuation when silencers
are rated by this method, which has come to be recognized
as the most accurate method for rating equipment that must
handle air as well as attenuate sound.

The “Effective Flow Resistance” of a Pressure Blower
Silencer is the result of the aerodynamic design of the
silencer. The “Effective Flow Resistance” shown in Chart I
provides a means of correcting for this resistance. However,
note that in terms of fan static pressure, this correction
becomes insignificant for most applications.

FEATURES
Versatile Design - While nyb Pressure
Blower/Type HP Pressure Blower
Silencers were designed specifically for
mounting on the inlet or outlet of the
fan, they may also be used elsewhere
in the duct.
Ease of Installation - Silencers can be
equipped with flanged or slip type con-
nections to fit a variety of mounting
arrangements. A venturi inlet with guard
is also available for use on the inlet side
of the silencer when no duct will be
used.

Quality Construction - Heavy welded steel construction
... casing filled with high density acoustical absorption
material.

Temperature Capability - Silencers operate efficiently at
temperatures up to 600°F.

Accurately Rated - The ratings in this supplement pro-
vide accurate values of sound power attentuation which
can be used to calculate the sound power levels of the
fan and silencer combination. All data is based on tests
conducted in New York Blower’s AMCA Certified labora-
tory using AMCA prescribed test methods.

PRESSURE BLOWER AND
TYPE HP PRESSURE BLOWER SILENCERS

Pressure Blower

12345

Type HP
Pressure Blower

CS-853
604



EFFECTIVE FLOW RESISTANCE

NOTE: The values shown in Chart I are flow losses
through the silencer.

Page 2

R
es

is
ta

nc
e 

in
 

In
ch

es
 W

at
er

 G
au

ge

Silencer Inlet Velocity in FPM

SELECTING A SILENCER

1. If the silencer is to be mounted on the fan (inlet or
outlet), the recommended size is that which corre-
sponds to the flange diameter of the inlet or outlet,
depending upon where the silencer will be used. For
example, a Size 1704A11/2 Pressure Blower will take
a Size 6 Pressure Blower Silencer on the inlet or a
Size 4 Pressure Blower Silencer on the outlet.
Consult the Pressure Blower Bulletin and the Type
HP Pressure Blower Bulletin for inlet and outlet
dimensions.

2. If the silencer is to be mounted remotely in the duct,
use the Silencer size which corresponds to fan type
and duct diameter. Example: 6” I.D. duct requires a
Size 6 Silencer.

3. In applications where high duct velocities are pres-
ent, it is recommended that Self-Noise . . . the sound
produced in the silencer itself by the air flowing
through it . . . be considered. This may indicate that
a larger silencer is required. An appropriate transition
must be provided by the customer in this event.
Refer to Chart III.

PROPER INSTALLATION OF SILENCERS
1. If maximum attenuation is desired, the silencer

should be structurally isolated from the fan and
installed with flexible connections. This would neces-
sitate the use of silencers with slip connections and
independent supports by the customer.

2. Silencers mounted directly to the fan flange must be
supported at the end opposite the fan. For inlet
silencers, nyb offers a pre-designed support leg. For
outlet silencers, the customer must provide the
appropriate means of support.

3. Two silencers may be used in series to further
reduce noise in the system. However, it should be
remembered that each silencer contributes Self-
Noise. Eventually, a practical limit is reached where
the cumulative Self-Noise level equals or exceeds
the Total Sound Power Level.

4. Plain pipe or flanged connections may be ordered on
either or both ends of the Silencer.

NOTE: When a silencer is to be used on the inlet of the
fan with no additional inlet duct, the use of a ven-
turi inlet is recommended in order to minimize
entrance loss. (A venturi inlet is not available on
Size 3 or Size 4 Silencers.)

CHART I
.20

.15

.10

.05

0
1000      2000    3000      4000     5000



CALCULATING NET SOUND POWER

To determine the Sound Power Level of a fan and
silencer combination, use the method shown below.

1. Determine the Fan Inlet or Outlet Sound Power Level
from the sound power ratings obtained from nyb’s
Fan-To-Size selection program.

2. Subtract the DIL (Dynamic Insertion Loss) shown in
Chart II/III from the values of Step 1. For most appli-
cations, this is the new Sound Power Level of the fan
and silencer combination.

3. In most industrial applications, Self-Noise is a much
lesser concern than in others. The Self-Noise values,
however, are shown here for those few installations
where extremely low levels result.
Add the Self-Noise to the results of Step 2 logarith-
mically. To do this, find the difference (in db)
between the value obtained in Step 2 and the Self-
Noise and select the “Logarithmic Addition Value”
from Chart V. Add the Logarithmic Addition Value to
the Outlet (or Inlet) Sound Power Level, less DIL, or
to the Self-Noise, whichever is greater. The sum is
the Sound Power Level of the fan and silencer com-
bination.

PRESSURE BLOWER SILENCER
CHART II Silencer OCTAVE BAND

Size 1 2 3 4 5 6 7 8
3
4 4 18 26 34 37 30 23 21
5
6 2 14 23 32 34 29 25 23
8 1 11 21 30 31 29 26 25

10 2 14 23 32 31 28 25 24
12 1 11 24 33 32 28 25 24

Calculate the Sound Power Level at the open downstream end of the outlet duct of a combina-
tion Pressure Blower Silencer and a Size 1910A15 Arrangement 4 Pressure Blower delivering
2100 CFM, 3838 FPM O.V., at 27.5” SP.

EXAMPLE
This Pressure Blower has a 10” outlet. Therefore, a Size 10 Pressure Blower silencer will be used.

Net Sound Power Level calculations are as follows:

Line OCTAVE BAND 1 2 3 4 5 6 7 8
1. Outlet Sound Power Level (from the Fan-To-Size selection 

program). 90 94 95 96 93 91 89 87

2. Deduct the DIL (from Chart II/III). -2 -14 -23 -32 -31 -28 -25 -24

3. Outlet Sound Power Level less DIL (Line 1 plus Line 2). 88 80 72 64 62 63 64 63

When low outlet sound power levels are encountered, it is advisable to complete Steps 4 through 6 to determine the
effect of Pressure Blower/Type HP Pressure Blower Self-Noise on the Net Outlet Sound Power Level.

4. Self-Noise (from Chart IV). 54 48 44 43 42 40 38 30

5. Logarithmic Addition Value (from Chart V) based on the difference
between Line 3 and Line 4. 0 0 0 0 0 0 0 0

6. Net Pressure Blower/Type HP Pressure Blower Combination 
Sound Power Level: Greater of Line 3 or 4 plus Line 5. 88 80 72 64 62 63 64 63

Page 3

TYPE HP PRESSURE BLOWER SILENCER
CHART III Silencer OCTAVE BAND
DYNAMIC Size 1 2 3 4 5 6 7 8

INSERTION
LOSS
(DIL)

IN
DECIBELS

Silencer
Inlet

Velocity 1 2 3 4 5 6 7 8
CHART IV (fpm)

1000 35 29 25 20 * * * *
SELF- 2000 40 34 29 26 25 22 * *
NOISE 3000 50 44 39 37 36 34 29 20

IN 5000 57 51 47 46 45 45 42 35
DECIBELS 6000 60 55 52 51 50 49 48 42

7000 61 56 54 53 52 52 51 46
8000 64 59 58 57 57 57 56 51

*Values less that 20 db considered negligible.

Difference
CHART V Between

Sound
Levels (db)

LOGARITHMIC Add to
ADDITION Higher
VALUES Sound 3 21/2 2 11/2 1 1/2 0

Power
Level

10 5 7 6 3 3 5 4 3

12 6 7 8 7 6 5 4 4

14 5 6 7 7 6 5 4 5

OCTAVE BAND

0 1 2 4 6 9
10
or

overDYNAMIC
INSERTION

LOSS
(DIL)

IN
DECIBELS



VENTURI PLAIN PIPE FLANGED (N) NUMBER & SIZE
OF HOLES

DIMENSIONS [Inches]

Pressure Blower
N Inlet or

Silencer Number Outlet
Size & Size Area

of Holes† [sq. ft.]

3 36 35/8 71/2 14 6 4 - 3/4 14 65 .05
4 36 41/2 9 14 71/2 8 - 3/4 14 70 .09
5 36 55/8 10 14 81/2 8 - 7/8 14 70 .14

6 36 65/8 11 14 91/2 8 - 7/8 14 75 .20
8 36 85/8 131/2 14 113/4 8 - 7/8 14 80 .35

10 36 103/4 16 20 141/4 12 - 1 14 125 .55
12 36 123/4 19 20 17 12 - 1 14 130 .79

Type HP Pressure Blower
N Inlet or

Silencer Number Outlet
Size & Size Area

of Holes† [sq. ft.]
10 36 101/4 16 20 141/4 12 - 1 14 125 .55
12 42 121/4 19 24 17 12 - 1 14 185 .79
14 42 14 21 24 183/4 12 - 11/8 14 180 1.07

† ANSI Class 125/150 hole pattern . . . flange thickness 3/8” Tolerance ± 1/8”
Dimension should not be used for construction unless certified.             Weights shown are for silencers with flanged connections.

THE NEW YORK BLOWER COMPANY POLICY
REGARDING “SOUND” SPECIFICATIONS

NOTE:This policy statement is presented both as a guide to purchasers of fan equipment and as a resolution of nyb’s responsibility in
cases where the purchaser has requested that nyb equipment meet certain noise level specifications.

P
K L M S Bolt

Circle

Outer Weight
Shell (Approx.

(Gauge) Pounds)

Outer Weight
Shell (Approx.

(Gauge) Pounds)

P
K L M S Bolt

Circle

nyb provides sound power level ratings in each of the eight
octave bands, as tested and rated in accordance with Air
Movement and Control Association (AMCA) Publication 300.
These ratings are statements of the total sound energy levels
emanating from the inlet and outlet of the fan itself.

These sound power ratings are considered the only truly accu-
rate basis for comparison, or for further estimating the resultant
noise levels within a given system or installation. Refer to nyb
Engineering Letter 12 for a detailed explanation.

In some cases nyb offers silencers for the fan inlet and/or out-
let that can be used to attenuate sound power emanating
through the fan inlet or outlet. Specific ratings are available to
determine the revised sound levels resulting from the use of
such silencers.

Though methods are available for estimating values of sound
pressure levels by octave band or the single number dBA at
points some distance from the fan, these result merely in esti-
mates based on ideal situations that do not take into effect

background noise, other sound producing equipment in an
installation, the effective building configuration and construction
and/or the effects of ductwork configuration and physical con-
struction.  

Specifications demanding guaranteed pressure levels in any
form, either adjacent to the fan or at other points in the installa-
tion or system, can only be met through qualified analysis of the
total system and physical environs by professional Acoustical
Consultants or trained Acoustical Engineers - a professional
service that is clearly beyond the responsibility of the fan man-
ufacturer.

Consequently, nyb offers these sound power level ratings, as
tested and rated in accordance with AMCA Publication 300 and
301, as the only qualified tool for meaningful evaluation by the
purchaser or his agent. This constitutes and exception to any
specification for sound data or guarantees in any form other
than sound power level ratings.

2” 2”

M P

K

L
(O.D)

S
(O.D)
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SPEC EP-0031-3

ULTRAPROBE FIAMP
Fan Inlet Airflow Measuring Probes

ApplicAtions
ULTRATECH ULTRAPROBE Fan Inlet Airflow Measuring Probes 
(FIAMP) provide accurate, repeatable measurement of air movement 
through fan inlets. Lightweight, rugged construction coupled with ease 

of installation and economical pricing make these devices 
particularly applicable to the HVAC trade. Durable, quality con-
struction ensures long-term, trouble-free operation. ULTRAC 
FIAMPs are compatible with manometers, differential pressure 
gauges, and differential pressure transmitters used for airflow 
indication and control.

Designed for complete installation from outside the fan, this 
device is recommended when proper duct locations are not 
available. The sensor is effective at measuring gas and air 
flow, particularly dirt-filled, sooty or solid-bearing flows, when 
installed with ULTRATECH’s purge-type flow or pressure 
transmitter systems.

Gas velocities often vary significantly across a fan inlet. Be-
cause single- point flow measuring devices read the velocity at 
one point only, errors in flow measurement are common. The 
ULTRAPROBE FIAMP has total and static pressure measuring 
points which are distributed for equal-area averaging of flows, 
resulting in improved accuracy and reliability. 

ULTRAPROBE Fan Inlet Airflow Measuring Probes are designed per 
standard duct traverse requirements. These probes are designed to 
match the balancer’s industry standard Pitot tube, including the method 
of static pressure measurement and distance between the total pres-
sure and static pressure sensing holes.

The ULTRAPROBE FIAMPs use multiple averaging Pitots to determine 
total velocity and static pressure measurements. The FIAMP’s unique 
construction eliminates nonessential hardware that can cause buildup 
of dirt and foreign matter on the measuring assembly.

FIAMPS are available for most type of fans where a minor obstruction 
will not interfere with the fan’s operation. All feature a sensor assembly 
that allows for duct expansion and contraction.

Description

ULTRAPROBE FIAMP



suggesteD specificAtions
Fan Inlet Airflow Measuring Probes shall be of the 
multiple averaging Pitot/static sensor type with sen-
sors distributed for equal-area averaging of flows. 
They shall be installed for a total Pitot traverse of the 
fan inlet. Internal Pitot/static sensors shall be con-
structed of aluminum with hard anodized       finish. 
Instrument connections shall be 1/4” NPT Female.

The fan inlet airflow measuring probe shall be UL-
TRAPROBE FIAMP, as manufactured by ULTRAT-
ECH INDUSTRIES, INC., Garner, NC, U.S.A.

orDering informAtion

SERIES

DIAMETER (Smallest Inlet Diameter)

CONSTRUCTION SPECIFIERS

8 - Round

C - Compression fittings for process connections
Z - Special (specify)

ULTRAC FIAMP  ____ -  ____ - ____

SPECIFICATIONS FOR STANDARD UNITS

ACCURACY:  +/- 2% (Note: field calibration may                 
   be required)
TEMPERATURE:  Maximum operating 4000F
MINIMUM DESIGN FLOW: 400 fpm
MAXIMUM DESIGN FLOW:  12,000 fpm
PITOT/STATIC SENSORS:  Aluminum with
  hard anodized finish
PROCESS CONNECTIONS:  1/4-in. NPT
  Female
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LP SERIES LOW PRESSURE 

 
SPECIFICATIONS FEATURES 

• Chrome plated case  
• Black steel case (u-clamp panel mnt) 
• Brass internals and connection 
• Dry non-fillable 
• +/- 1.5 % accuracy 

 

• 2 1/2"dial size with twist lock plastic lens 
• zero adjustment screw on back of case 
• 1/4"mnpt bottom or back connection 
• Capsule type diaphragm to measure low pressures 
 
 

2 ½” 4”  IN MM IN MM 
A 2.60" 66 3.98” 101 
B 1.70" 44 2.21” 56 
C .85" 22 1.56” 40 
D 3.45" 87.5 5.49” 139 
E 1/4”NPT 1/4" OR 1/2" NPT 
F 2.60” 66 3.98” 101 

LP1 

  G     
2 ½” 4”  IN MM IN MM 

A 2.62" 66.5 ---- ---- 
B 1.92" 49 ---- ---- 
C .84" 21.5 ---- ---- 
D 2.75" 71 ---- ---- 
E 1/4”NPT ---- ---- 
F 2.60" 66 ---- ---- 

LP2 

 G   ---- ---- 
2 ½” 4”  IN MM IN MM 

A 2.84" 72 ---- ---- 
B 1.88" 48 ---- ---- 
C .84" 21.5 ---- ---- 
D 2.74" 69.5 ---- ---- 
E 1/4”NPT ---- ---- 
F 2.60" 66.2 ---- ---- 

LP3 

G 2.84 72 ---- ---- 
2 ½” 4”  IN MM IN MM 

A 2.61 66 ---- ---- 
B 1.89 48 ---- ---- 
C .875 22.2 ---- ---- 
D 2.74 69.5 ---- ---- 
E 1/4”NPT ---- ---- 
F 2.67 68 ---- ---- 

LP4 

 G 3.44 87.4 ---- ---- 
AVAILABLE RANGES: 
200-0”wc Vacuum (2”Minor inc)  0-30”wc ( .5”wc minor inc.)  0-3 psi ( .05 psi minor inc.) 
160-0”wc Vacuum (2”Minor inc.)  20 oz./35”wc ( .5”wc minor inc.)  0-5 psi ( .1 psi minor inc.) 
100-0”wc Vacuum (1”Minor inc.)  35 oz./60”wc ( 1”wc minor inc.)  0-10 psi ( .2 psi minor inc.) 
60-0”wc vacuum (1”Minor Inc.)  0-60”wc ( 1”wc minor inc.) 
30-0”wc vacuum ( .5”wc minor)  0-100”wc (2”wc minor inc.) 
0-10”wc (.5”wc minor inc.)    0-160”wc (5”wc minor inc.) 
0-15”wc ( .2”wc minor inc.)    0-200”wc (5”wc minor inc.) 

 
NOTE: OTHER RANGES AVAILABLE UPON REQUEST, PLEASE CALL WITH ANY INQUIRIES 

 



VISIT OUR WEBSITES:     www.dwyer-inst.com      •     www.dwyer-inst.co.uk      •     www.dwyer-inst.com.au  4
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Mounting

A single case size is used for most models of Magnehelic®

gages. They can be flush or surface mounted with standard

hardware supplied. With the optional A-610 Pipe Mounting

Kit they may be conveniently installed on horizontal or

vertical 1-1/4˝ - 2˝ pipe. Although calibrated for vertical

position, many ranges above 1˝ may be used at any angle

by simply re-zeroing. However, for maximum accuracy, they

must be calibrated in the same position in which they are

used. These characteristics make Magnehelic® gages ideal

for both stationary and portable applications. A 4-9/16˝ hole

is required for flush panel mounting. Complete mounting

and connection fittings plus instructions are furnished with

each instrument. 

Vent Valves

In applications where pressure is continuous and the

Magnehelic® gage is connected by metal or plastic tubing

which cannot be easily removed, we suggest using Dwyer

A-310A vent valves to connect gage. Pressure can then

be removed to check or re-zero the gage.

High and Medium Pressure Models

Installation is similar to standard gages except that a 4-

13/16˝ hole is needed for flush mounting. The medium

pressure construction is rated for internal pressures up to

35 psig and the high pressure up to 80 psig. Available for all

models. Because of larger case, the medium pressure and

high pressure models will not fit in a portable case size.

Installation of the A-321 safety relief valve on standard

Magnehelic® gages often provides adequate protection

against infrequent overpressure. 

�See Note.

Select the Dwyer® Magnehelic® gage for high accuracy — guaranteed within 2% of full
scale — and for the wide choice of 81 models available to suit your needs precisely. Using
Dwyer's simple, frictionless Magnehelic® gage movement, it quickly indicates low air or non-
corrosive gas pressures — either positive, negative (vacuum) or differential. The design
resists shock, vibration and over-pressures. No manometer fluid to evaporate, freeze or
cause toxic or leveling problems. It's inexpensive, too.
The Magnehelic® gage is the industry standard to measure fan and blower pressures,
filter resistance, air velocity, furnace draft, pressure drop across orifice plates, liquid
levels with bubbler systems and pressures in fluid amplifier or fluidic systems. It also
checks gas-air ratio controls and automatic valves, and monitors blood and respiratory
pressures in medical care equipment.

Note: May be used with hydrogen. Order a Buna-N diaphragm. Pressures must be

less than 35 psi.

SPECIFICATIONS

Service: Air and non-combustible, compatible gases (natural gas option available).

Wetted Materials: Consult factory. 

Housing: Die cast aluminum case and bezel, with acrylic cover. Exterior finish is

coated gray to withstand 168 hour salt spray corrosion test. 

Accuracy: ±2% of full scale (±3% on - 0, -100 Pa, -125 Pa, 10MM and ±4% on - 00,

-60 Pa, -6MM ranges), throughout range at 70°F (21.1°C).

Pressure Limits: -20˝ Hg to 15 psig† (-0.677 to 1.034 bar); MP option: 35 psig

(2.41 bar); HP option: 80 psig (5.52 bar).

Overpressure: Relief plug opens at approximately 25 psig (1.72 bar), standard

gages only. See Overpressure Protection Note on next page.

Temperature Limits: 20 to 140°F* (-6.67 to 60°C).

Size: 4˝ (101.6 mm) diameter dial face.

Mounting Orientation: Diaphragm in vertical position. Consult factory for other

position orientations.

Process Connections: 1/8˝ female NPT duplicate high and low pressure taps - one

pair side and one pair back.

Weight: 1 lb 2 oz (510 g), MP & HP 2 lb 2 oz (963 g).

Standard Accessories: Two 1/8˝ NPT plugs for duplicate pressure taps, two 1/8˝

pipe thread to rubber tubing adapter and three flush mounting adapters with screws.

(Mounting and snap ring retainer substituted for 3 adapters in MP & HP gage

accessories.)

*Low temperature models available as special option.  

†For applications with high cycle rate within gage total pressure rating, next higher rating

is recommended. See Medium and High pressure options at lower left.

Series
2000 Magnehelic® Differential Pressure Gages

Indicate Positive, Negative or Differential, Accurate within 2%

OPTIONS AND ACCESSORIES

Flush, Surface or

Pipe Mounted

1/8 FEMALE NPT
HIGH PRESSURE
CONNECTION

1-3/4
(44.45)

1/2
(12.70)

1/8 FEMALE
NPT LOW
PRESSURE 
CONNECTION

11/16
(17.46)

17/32
(13.49)

ø4-3/4 (120.65) PANEL CUTOUT

ø5
(127)

ø4-47/64
(120.27)

3/16
(4.76)

2-17/32
(64.29)

15/32
(11.91)

ø4-1/2
(114.3)

1-1/4
(31.75)

ø5-1/2
(139.70) 

MOUNTING RING

RUBBER PRESSURE RELIEF 
PLUG WILL UNSEAT ITSELF
WHEN GAGE IS
OVERPRESSURIZED

(3) 6-32 X 3/16 (4.76) DEEP HOLES
EQUALLY SPACED ON A Ø4-1/8
(104.78) BOLT CIRCLE FOR
PANEL MOUNTING

1/8 FEMALE NPT
HIGH PRESSURE 
CONNECTION

1-3/4
(44.45)

1/2
(12.70)

1/8 FEMALE NPT
LOW PRESSURE
CONNECTION

11/16
(17.46)

15/32
(11.91)

1-11/16
(42.86)

Ø4-1/2
(114.3)

1-1/4
(31.75)

17/32
(13.49)

.025 (.64) SPACE CREATED BY 3
SPACER PADS WHEN SURFACE 
MOUNTED. DO NOT OBSTRUCT. 
PROVIDES PATH FOR RELIEF OF 

OVERPRESSURE. 

1/8 FEMALE
NPT HIGH 
PRESSURE
CONNECTION

1/8 FEMALE
NPT LOW 
PRESSURE
CONNECTION

7/16
(11.11)

Ø4-3/4
(120.65)

Transparent Overlays

Furnished in red and green to highlight and emphasize critical

pressures.

Adjustable Signal Flag

Integral with plastic gage cover. Available for most models

except those with medium or high pressure construction. Can

be ordered with gage or separate.

Add suffix -ASF to end of gage model number

LED Setpoint Indicator

Bright red LED on right of scale shows when setpoint is

reached. Field adjustable from gage face, unit operates on 12-

24 VDC. Requires MP or HP style cover and bezel.

�See Note.

Add suffix -SP to end of gage model number

004:Layout 2  7/19/10  1:31 PM  Page 1
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Quality design and construction features
O-ring seal for cover assures pressure integrity of case.

OVERPRESSURE PROTECTION
Blowout plug is comprised of a rubber plug on the rear which
functions as a relief valve by unseating and venting the gage
interior when over pressure reaches approximately 25 psig
(1.7 bar). To provide a free path for pressure relief, there are
four spacer pads which maintain 0.023 inch clearance when
gage is surface mounted. Do not obstruct the gap created by
these pads.
The blowout plug is not used on models above 180 inches of
water pressure, medium or high pressure models, or on gages
which require an elastomer other than silicone for the
diaphragm.
The blowout plug should not be used as a system overpressure
control. High supply pressures may still cause the gage to fail
due to over pressurization, resulting in property damage or
serious injury. Good engineering practices should be utilized to
prevent your system from exceeding the ratings or any
component. 

Die cast aluminum case is precision made and iridite-dipped
to withstand 168 hour salt spray corrosion test. Exterior
finished in baked dark gray hammerloid. One case size is used
for all standard pressure options, and for both surface and
flush mounting.

Silicone rubber diaphragm with integrally molded O-ring is
supported by front and rear plates. It is locked and sealed in
position with a sealing plate and retaining ring. Diaphragm
motion is restricted to prevent damage due to overpressures.

Samarium Cobalt magnet mounted at one end of range spring
rotates helix without mechanical linkages.

Bezel provides flange for flush mounting in panel.

Clear plastic face is highly resistant to breakage. Provides
undistorted viewing of pointer and scale.

Precision litho-printed scale is accurate and easy to read.

Red tipped pointer of heat treated aluminum tubing is easy
to see. It is rigidly mounted on the helix shaft.

Pointer stops of molded rubber prevent pointer over-travel
without damage.

“Wishbone” assembly provides mounting for helix, helix
bearings and pointer shaft.

Jeweled bearings are shock-resistant mounted; provide
virtually friction-free motion for helix. Motion damped with
high viscosity silicone fluid.

Zero adjustment screw is conveniently located in the plastic
cover, and is accessible without removing cover. O-ring seal
provides pressure tightness.

Helix is precision made from an alloy of high magnetic 
permeability. Mounted in jeweled bearings, it turns 
freely, following the magnetic field to move the 
pointer across the scale. 

Calibrated range spring is flat spring steel. Small amplitude of
motion assures consistency and long life. It reacts to pressure
on diaphragm. Live length adjustable for calibration.

Series 2000 Magnehelic® Gage — Models and Ranges
Page VI shows examples of special models built for OEM customers. For special scales furnished in ounces per square inch, inches of mercury, metric units, square root scales
for volumetric flow, etc., contact the factory.

3-0-3
5-0-5
10-0-10

Range, Pa
10-0-50
0-60
0-100
0-125 
0-250 
0-300
0-500 
0-750
0-100 x 10

Range MM
of Water
0-6       
0-10
0-15
0-25
0-30 
0-50
0-80 
0-100
0-125
0-150
0-200
0-250
0-300

Range in W.C./
Velocity F.P.M.
0-.25/300-2000

0-.50/500-2800

0-1.0/500-4000

0-2.0/1000-5600

0-5.0/2000-8800

0-10/2000-12500 

Range,
kPa
0-0.5 
0-1
0-1.5
0-2
0-2.5
0-3
0-4
0-5
0-8
0-10
0-15
0-20
0-25
0-30

.5-0-.5
1-0-1
1.25-0-1.25
1.5-0-1.5

Range,
Pa or kPa
0-62 Pa
0-125 Pa
0-250 Pa
0-500 Pa
0-750 Pa
0-1.0 kPa
0-1.25 kPa
0-1.5 kPa
0-2.0 kPa
0-2.5 kPa
0-3.7 kPa
0-5 kPa
0-6.2 kPa
0-12.4 kPa
0-15 kPa

Range, Pa
30-0-30
50-0-50
60-0-60
100-0-100
125-0-125
150-0-150
250-0-250
500-0-500

Range Inches 
of Water
.05-0-.2
0-.25
0-.50
0-1.0 
0-2.0 
0-3.0 
0-4.0 
0-5.0 
0-6.0 
0-8.0 
0-10
0-12
0-15 
0-20 
0-25 
0-30 
0-40
0-50
0-60
0-80
0-100
0-120
0-150
0-160
0-180
0-250

Range
PSI 

0-1
0-2
0-3
0-4
0-5
0-10
0-15
0-20
0-30 

0.125-0-0.125
.25-0-.25
.5-0-.5
1-0-1
2-0-2
5-0-5
10-0-10
15-0-15

Range,
CM of
Water
0-15
0-20
0-25 
0-50 
0-80 
0-100 
0-150 
0-200 
0-250
0-300

2-0-2
5-0-5
15-0-15

ACCESSORIES
A-299, Surface Mounting Bracket
A-300, Flat Flush Mounting Bracket
A-310A, 3-Way Vent Valve
A-321, Safety Relief Valve
A-432, Portable Kit
A-448, 3-piece magnet kit for mounting Magnehelic® gage directly to magnetic surface
A-605, Air Filter Kit
A-610, Pipe Mount Kit

OPTIONS — To order, add suffix: I.E. 2001-ASF
ASF, Adjustable Signal Flag
HP, High Pressure Option
LT, Low Temperatures to -20°F
MP, Med. Pressure Option
SP, Setpoint Indicator
Scale Overlays, Red, Green, Mirrored or
Combination, Specify Locations

†These ranges calibrated
for vertical scale position. 
• Accuracy +/-3%
• • Accuracy +/-4%
*MP option standard
**HP option standard

2300-00†••
2300-0†•
2301
2302
2304
2310
2320
2330

Model

2201
2202
2203
2204
2205
2210*
2215*
2220*
2230**

Dual Scale Air Velocity Units

For use with pitot tube

Zero Center Ranges

Zero Center Ranges

2300-6MM†••
2300-10MM†•
2300-20MM†•

Model 
2000-00AV†••

2000-0AV†•

2001AV

2002AV

2005AV

2010AV

Model
2000-15CM
2000-20CM
2000-25CM
2000-50CM
2000-80CM
2000-100CM
2000-150CM
2000-200CM 
2000-250CM
2000-300CM

Model 
2000-60NPA†••
2000-60PA†••
2000-100PA†•
2000-125PA†•
2000-250PA
2000-300PA
2000-500PA
2000-750PA
2000-1000PA

Model 
2000-6MM†••
2000-10MM†•
2000-15MM
2000-25MM
2000-30MM
2000-50MM
2000-80MM
2000-100MM
2000-125MM
2000-150MM
2000-200MM
2000-250MM
2000-300MM

Model
2000-0.5KPA
2000-1KPA
2000-1.5KPA
2000-2KPA
2000-2.5KPA
2000-3KPA
2000-4KPA
2000-5KPA
2000-8KPA
2000-10KPA
2000-15KPA
2000-20KPA
2000-25KPA
2000-30KPA

2300-4CM
2300-10CM
2300-30CM

2300-1KPA
2300-2KPA
2300-2.5KPA
2300-3KPA

Model
2300-60PA†••
2300-100PA†•
2300-120PA
2300-200PA
2300-250PA
2300-300PA
2300-500PA
2300-1000PA

Model 
2000-00N†••
2000-00†••
2000-0†•
2001
2002
2003
2004
2005
2006
2008
2010
2012
2015
2020
2025
2030
2040
2050
2060
2080
2100
2120
2150
2160
2180*

2250*

Dual Scale English/Metric Models

Model 
2000-OOD†••
2000-OD†•
2001D
2002D
2003D
2004D
2005D
2006D
2008D
2010D
2015D
2020D
2025D
2050D
2060D

Range,
In. W.C.
0-.25
0-0.5
0-1.0
0-2.0
0-3.0
0-4.0
0-5.0
0-6.0
0-8.0
0-10
0-15
0-20
0-25
0-50
0-60

Zero Center Ranges
Zero Center Ranges

Zero Center Ranges
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APPENDIX F 

CARBON SYSTEM MANUFACTURER INFORMATION 



PG Series Polyglass Adsorbers
PG180, PG500, PG750, PG1100, PG1400, PG2200, PG5000

Water Technologies

Applications
Siemens Water Technologies offers a full line of
polyglass liquid phase adsorbers engineered to
remove contaminants from high pressure liquid
streams while providing maximum corrosion
resistance.  These adsorbers are manufactured with
fiberglass reinforced resin and an inner polyethylene
liner.  The PG series adsorbers can be utilized by
industrial, municipal, or commercial users in a variety
of applications.

� Decolorization
� Product Purification
� Process Water Filtration
� Groundwater Remediation
� Wastewater Treatment
� Drinking Water Treatment

Installation, Startup and Operation
Siemens Water Technologies 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.

At the time of purchase or rental of the adsorbers,
arrangements should be made for the reactivation of
the spent carbon.  Siemens Water Technologies will
provide instructions and assistance on how to obtain
acceptance of the spent carbon at our reactivation
facilities.  Spent carbon cannot be accepted for
reactivation until the acceptance process is
completed.

Benefits & Design Features
� Durable, Fiberglass Reinforced Resin 

construction – provides strength for high 
pressure applications and protection from 
corrosive environments

� Polyethylene liner and Polypropylene Internal 
Fittings – provides excellent internal 
protection against corrosive liquids

� Optional Transport Frame provided for easy 
transport and installation

� Optional Carbon Fill and Discharge piping 
(Schedule 80 PVC) provided for slurry carbon 
transfer

� Available for Purchase or Rental
� Approved for the transport of hazardous 

spent carbon (when supplied with optional 
Transport Frame)

� Maximum Working Pressure of 150 psig 
(1034 kPa)

� Temperature Limit of 140°F (60 C)



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
2430 Rose Place
Roseville, MN 55113
800.525.0658 phone

© 2008 Siemens Water Technologies Corp.

WS-PGdr-DS-0708

Subject to change without prior notice.

Dimensions and Capacities 

Adsorber
A

inches
B

inches
C

inches
D

inches
E

inches
Max. Flow

(GPM)
Approximate

Carbon Fill (lbs.)
Empty Shipping 

Weight (lbs.)(See NOTE)

Est. Operating
Weight (lbs.)

PG180 24 60 12 3 3 10 180 54 414

PG500 30 89 10 3 3 35 500 225 1225

PG750 36 91 11 3 3 50 750 280 1780

PG1100 42 89 11 3 3 65 1100 600 2800

PG1400 48 93 11 3 3 90 1400 660 3460

PG2200 63 109 27 3 3 175 2200 1500 5900

PG5000 63 169 27 3 3 200 5000 2100 12100
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Standard Configuration
D (Inlet) 

E (Outlet)

Safety Note: 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.

Siemens makes no warranties as to completeness of 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. All information presented herein is believed
reliable and in accordance with accepted engineering practice.

Note: PG adsorbers without Transport Frame must ship empty of carbon.  If Transport Frame is included, units may ship filled with carbon.  Approximate weight
of units with Transport Frame are 350 lbs. higher than empty shipping weights shown above.
Note: Standard vessels are furnished with FNPT inlet and outlet fittings.  Other optional fittings can be provided as required.



 

 
All information presented herein is believed reliable and in accordance with accepted engineering practices.  Siemens makes no warranties as to completeness of 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. 
 
Siemens reserves the right to change the specifications referred to in this literature at any time, without prior notice.   
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PG SERIES 
PG180 / PG500 / PG750 / PG1100 / PG1400 / PG2200 

Installation and Start-Up Instructions 
 
 
 IMPORTANT:  Read all instructions prior to start-up 
 FOR WATER USE ONLY.  150 PSIG MAX. OPERATING PRESSURE  
 
The Siemens Water Technologies PG SERIES carbon adsorbers have been designed for easy and rapid 
installation.  Final installation requires the connection of the PG SERIES to the process outlet through the 
use of pipes or flexible hoses.  The following instructions must be followed prior to system start-up: 

1. Place the PG SERIES adsorber in an area close to the contaminated water source and accessible to 
maintenance personnel.  The PG SERIES adsorber either ships with or without a support frame.  
Units provided with the frame are self-supporting and therefore require no special stand or support 
pad.  Freestanding units with no frame will require suitable foundation to stage the vessel.  The area 
chosen for locating the PG SERIES adsorber should be level, flat and capable of supporting an 
operating weight as shown in the table below.  All on-site carbon transfers are conducted through top 
flange connection and require a minimum of five (5) feet overhead access. 

2. If the PG SERIES adsorber is provided without the frame, then the adsorber will ship empty and will 
need to be filled with carbon on-site.  The adsorber can be dry filled with carbon through the top 
flange connection.  Care must be taken in installing the carbon so that the collection system at the 
bottom of the tank is not damaged.  The best method to protect the internals is to add a water 
cushion to cover the internals prior to filling with carbon. 

3. For units provided with the support frame, remove protective shipping plugs from inlet and outlet and 
save them for future storage and shipping. 

4. Connect to the inlet and outlet connections.  Be sure that the outlet has a vertical section that 
extends to a height equal to, or greater than, the top of the PG SERIES adsorber. This will assure 
that the PG SERIES adsorber is full of water during operation.  Also, due to the FRP construction of 
the adsorber vessel, the PG SERIES adsorber is very sensitive to vacuum pressures, and a vacuum 
breaker MUST be provided to ensure that the vessel does not go under vacuum.  A vacuum breaker 
designed to relieve a vacuum of 1 psi is recommended, with the breaker located a minimum of 30 
inches above the liquid level in the adsorber.  The safest installation should include one vacuum 
breaker on the adsorber inlet line, and a second breaker in the anti-siphon loop piping on the 
adsorber effluent line.  Siemens Water Technologies can provide these vacuum breakers upon 
request; please contact your Technical Sales Representative for more details. 
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5. A. Carbon Soaking 

 
 Fill the PG SERIES adsorber (through the outlet is preferred) with uncontaminated water and allow 

the carbon to soak for at least 24 hours.  This is an important step in removing the air contained 
within the pores of the activated carbon matrix.  Removal of trapped air makes all the pore volume 
and surface area of the activated carbon available for adsorption of contaminants.  A poorly 
"conditioned" bed that contains trapped air can be a major factor leading to premature bed 
breakthroughs, high carbon usage rates, and over pressurization. 

 B. Initial Backflushing 

 Initial backflushing helps in removing any small air bubbles that have a tendency to cling to the 
surface of the carbon particles and are difficult to remove by soaking alone.  This is performed by 
flowing water through the PG SERIES adsorber in an upflow direction.  

 
 Due to its nature, granular activated carbon will always have fine particles that are associated with 

and loosely adhered to the external surface of the larger granular activated carbon particles.  
Backflushing will remove these carbon fines. 

  
 Backflush the PG SERIES adsorber with uncontaminated water at the rates shown in the table 

below.  Backflushing will require at least 3 carbon bed volumes of water and will take about 15-20 
minutes to complete depending on the water flow rate.   

 
 The water that is discharged will initially contain carbon fines but will soon become clear.  Care 

should be taken to remove these fines so they do not enter the PG SERIES adsorber upon start-up.  
Note:  If the fines have not cleared within this period, then continue backflushing until the fines clear. 

           
6. Siemens Water Technologies Corp. strongly suggests that the completed installation include a 

pressure relief valve and a particulate filter upstream of the PG SERIES adsorber.  For information 
regarding these devices, please call your Siemens Water Technologies Corp. Technical Sales 
Representative.  Siemens Water Technologies Corp., a full service company, offers this equipment 
as an option. 

7. The PG SERIES adsorber is designed for continuous use with little or no maintenance.  Occasional 
backflushing with clean uncontaminated water as described above under item 4B may be required to 
remove particulate buildup on the carbon. 

 We recommend backflushing only if experiencing an unacceptable pressure drop through the PG 
SERIES adsorber.  Under no circumstances should the inlet pressure exceed the design pressure of 
150 psig. 

8. Once operational, the PG SERIES adsorber will continue to remove contaminants with little or no 
maintenance, until the carbon is spent.  Contact your Technical Sales Representative for service, 
removal, and/or reactivation of spent carbon.  Units provided with a support frame can be returned 
for reactivation with the vessel and frame serving as the shipping container.  Units provided without 
the support frame will require exchange of the carbon on-site. 
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NOTE: Studies conducted have shown that low oxygen content exists in adsorbers containing 
wet carbon. Laboratory experiments conducted since that time also have revealed that 
commercial activated carbons in a wet or moist condition will lower the oxygen content 
of an isolated space. 

 

 CONNECTION SIZES 
On all PG series adsorbers, both the inlet and outlet connections are 3“ FNPT fittings.  Other optional fittings can 
be provided as required. 

 OPERATING CONDITIONS 

 PG180 PG500 PG750 PG1100 PG1400 PG2200 

Flow, gpm (max) 10 35 50 65 90 175 
Pressure, psig (max) 150 150 150 150 150 150 

Temperature (oF) 140 140 140 140 140 140 

Carbon Fill  (lbs.) 180 500 750 1100 1400 2200 
Backflush Rate (gpm) 
(8x30 carbon, 55°F) 20 30 50 95 100 150 

Empty Shipping Weight (lbs.) 
 – see NOTE 54 225 280 600 660 1500 

Operating Weight approx. (lbs.) 414 1225 1780 2800 3460 5900 

NOTE:  shipping weight is for empty adsorber without transport frame.  Units provided with a transport frame 
can ship with carbon – add 350 lbs. shipping weight for the frame, plus carbon weight. 

 
 

 
FOR ADDITIONAL INFORMATION, PLEASE CONTACT YOUR NEAREST 

CARBON SERVICE BRANCH AT: 
 

866-613-5620 
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