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EXECUTIVE SUMMARY  

In 1978, the Rockland County Department of Health (RCDOH) identified tetrachloroethene (PCE), 
trichloroethene (TCE), dichloroethene (DCE), and 1,1,1-trichloroethane (1,1,1-TCA) in the well field 
operated by the Spring Valley Water Company. The Consolidated Stamp Company (COSCO) Site 
(the Site) and Continental Plastic Company (CPC) facility were identified as potential sources for 
the contamination at the former Spring Valley Well Field Site (ID No. 3-44-018). The results of a 
survey performed by Spring Valley Water Company in 1979 found that the CPC facility was 
discharging approximately 20 to 30 gallons per minute (gpm) of TCE and PCE contaminated non-
contact cooling water into Reach B Diversion. In addition, The COSCO facility was using TCE as 
part of a vapor degreasing process and discharging the rinse water into Reach B Diversion (Aztech, 
2020). 
 
From 1987 to 1990, a Remedial Investigation/Feasibility Study (RI/FS) was performed to evaluate 
potential source areas for Site-related constituents of concern (COCs), PCE and its associated 
degradation products TCE, DCE, and vinyl chloride (VC). A Record of Decision (ROD) was issued 
by the New York State Department of Environmental Conservation (NYSDEC) for the Site in March 
1990 and amended in 1999. Remedial actions to address the Site-related COCs were conducted 
between 1990 and 2010.  
 
In November 2003, a groundwater extraction and treatment (GWE&T) system was placed into 
operation, consisting of two overburden recovery wells (RW-1S and RW-8S) and one bedrock 
recovery well (RW-3D). The GWE&T system initially included treatment of extracted groundwater 
via ultraviolet light and peroxide oxidation. In December 2011, the GWE&T system was redesigned, 
resulting in replacement of the ultraviolet light and peroxide oxidation treatment with an air 
stripper. Currently, only bedrock recovery well RW-3D is actively recovering groundwater. 
Overburden recovery wells RW-1S and RW-8S have been offline since the fall of 2015. 
 
The current Institutional Controls governing the Site include: (1) implement, maintain and monitor 
Engineering Control systems; (2) prevent future exposure to remaining contamination; and, (3) 
limit the use and development of the site to commercial/industrial uses only. The Engineering 
Controls at the Site consist of the asphalt cap installed over the Tailings Dump Area, a security 
perimeter fence, the sub-slab depressurization system (SSDS) installed off-Site at 47 Commerce 
Street, the GWE&T system, and the overburden and bedrock monitoring well network. 
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1. INTRODUCTION 

1.1 General 
This Site Management Plan (SMP) is a required element of the remedial program for the 
Consolidated Stamp Company (COSCO) Site located in Spring Valley, New York (hereinafter 
referred to as the “Site”). A Site location Map is provided as Figure 1-1. The Site is managed 
under the New York State (NYS) Inactive Hazardous Waste Disposal Site Remedial Program, Site 
No. 3-44-035, which is administered by New York State Department of Environmental Conservation 
(NYSDEC or Department).  
 
A figure showing the Site location and boundaries is provided in Figure 1-2. The boundaries of the 
Site will be more fully described in the metes and bounds Site description that is part of the 
Environmental Easement to be granted.  
 
After completion of the remedial work, some contamination was left at this Site, which is hereafter 
referred to as “remaining contamination”. Institutional and Engineering Controls (ICs and ECs) 
have been incorporated into the Site remedy to control exposure to remaining contamination to 
ensure protection of public health and the environment. An Environmental Easement granted to 
the NYSDEC, and recorded with the Rockland County Clerk, requires compliance with this SMP and 
all ECs and ICs placed on the site.  
 
This SMP was prepared to manage remaining contamination at the Site and off-Site until the 
Environmental Easement is extinguished in accordance with ECL Article 71, Title 36. This plan has 
been approved by the NYSDEC, and compliance with this plan is required by the grantor of the 
Environmental Easement and the grantor’s successors and assigns. This SMP may only be revised 
with the approval of the NYSDEC.  
 
It is important to note that: 
 

• This SMP details the Site-specific implementation procedures that are required by the 
Environmental Easement. Failure to properly implement the SMP is a violation of the 
Environmental Easement, which is grounds for revocation of the Certificate of 
Completion; 

• Failure to comply with this SMP is also a violation of Environmental Conservation Law, 
6 NYCRR Part 375 and the Inactive Hazardous Waste Disposal Site Remedial Program 
(Site No. 3-44-035) for the Site, and thereby subject to applicable penalties. 

 
All reports associated with the Site can be viewed by contacting the NYSDEC or its successor agency 
managing environmental issues in New York State. A list of contacts for persons involved with the 
Site is provided in Appendix A of this SMP. 
 
This SMP was prepared Ramboll Americas Engineering Solutions, Inc. (Ramboll) on behalf of the 
NYSDEC, in accordance with the requirements of the NYSDEC’s DER-10 (“Technical Guidance for 
Site Investigation and Remediation”), dated May 2010, and the guidelines provided by the NYSDEC. 
This SMP addresses the means for implementing the ICs and/or ECs that are required by the 
Environmental Easement for the site. 
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1.2 Revisions 
Revisions to this plan will be proposed in writing to the NYSDEC’s project manager. The NYSDEC 
can also make changes to the SMP or request revisions from the remedial party. Revisions will be 
necessary upon, but not limited to, the following occurring: a change in media monitoring 
requirements, upgrades to or shutdown of a remedial system, post-remedial removal of 
contaminated sediment or soil, or other significant change to the site conditions. In accordance 
with the Environmental Easement for the site, the NYSDEC project manager will provide a notice 
of any approved changes to the SMP and append these notices to the SMP that is retained in its 
files. 

1.3 Notifications 
Notifications will be submitted by the property owner to the NYSDEC, as needed, in accordance 
with NYSDEC’s DER – 10 for the following reasons: 
 

1. 60-day advance notice of any proposed changes in site use that are required under the 
terms of the Order on Consent 6 NYCRR Part 375 and/or Environmental Conservation Law. 

2. 7-day advance notice of any field activity associated with the remedial program. 
3. 15-day advance notice of any proposed ground-intrusive activity pursuant to the 

Excavation Work Plan. If the ground-intrusive activity qualifies as a change of use as 
defined in 6 NYCRR Part 375, the above mentioned 60-day advance notice is also required. 

4. Notice within 48 hours of any damage or defect to the foundation, structures or EC that 
reduces or has the potential to reduce the effectiveness of an EC, and likewise, any action 
to be taken to mitigate the damage or defect. 

5. Notice within 48 hours of any non-routine maintenance activities. 
6. Verbal notice by noon of the following day of any emergency, such as a fire; flood; or 

earthquake that reduces or has the potential to reduce the effectiveness of ECs in place at 
the site, with written confirmation within 7 days that includes a summary of actions taken, 
or to be taken, and the potential impact to the environment and the public. 

7. Follow-up status reports on actions taken to respond to any emergency event requiring 
ongoing responsive action submitted to the NYSDEC within 45 days describing and 
documenting actions taken to restore the effectiveness of the ECs. 

 
 Any change in the ownership of the site or the responsibility for implementing this 
SMP will include the following notifications: 
 

8. At least 60 days prior to the change, the NYSDEC will be notified in writing of the proposed 
change. This will include a certification that the prospective purchaser/Remedial Party has 
been provided with a copy of the Order on Consent, and all approved work plans and 
reports, including this SMP. 

9. Within 15 days after the transfer of all or part of the site, the new owner’s name, contact 
representative, and contact information will be confirmed in writing to the NYSDEC. 

 
Table 1-1 below includes contact information for the above notifications. The information on this 
table will be updated as necessary to provide accurate contact information. A full listing of Site-
related contact information is provided in Appendix A. 
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Table 1-1: Notifications* 

Name Contact Information 
Required 
Notification** 

Robert Strang 
518-402-8642 
robert.strang@dec.ny.gov 

All Notifications 

Jeff Dyber 
518-402-9621 
jeffrey.dyber@dec.ny.gov  

All Notifications 

Kelly Lewandowski 
518-402-9553 

kelly.lewandowski@dec.ny.gov 

Notifications 1 and 8 

Stephen Lawrence 
518-402-0450 

beei@health.ny.gov 

Notifications 4, 6, and 7 

 
* Note: Notifications are subject to change and will be updated as necessary. 

** Note: Numbers in this column reference the numbered bullets in the notification list in this 
section. 
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2. SUMMARY OF PREVIOUS INVESTIGATIONS AND 
REMEDIAL ACTIONS 

2.1 Site Location and Description 
The Site is the location of the former COSCO facility located at 15 West Street, and the former 
Continental Plastic Company (CPC) facility, located at 2 North Cole Avenue, about 200 feet 
northwest of the former COSCO facility. The Site is in the Town of Spring Valley, Rockland County, 
New York and is identified as parcel 57.46-1-1 on the Rockland County Tax Map. The Site is an 
approximately 2.5-acre area and is bounded bound to the east by West Street, to the south by 
West Central Avenue and to the north by an inactive Conrail line and right-of-way. Industrial and 
commercial facilities are located on the north side of the right-of-way including the former CPC 
facility, a communications tower, and the Spring Valley Department of Public Works (DPW) 
maintenance facility.  
 
A drainage way, known as the Reach B Diversion, runs between the facilities. The drainage way 
originates to the southwest and continues to the northeast and discharges into the West Branch of 
Pascack Brook, east of the Site. The Tailings Dump Area is an approximate 18,750 square-foot (0.3 
acre), triangular-shaped, and fenced area at the western end of the property. At present, the 
Tailings Dump Area is the only portion of the original Site that remains within the Site boundaries 
as defined by NYSDEC. The owner(s) of the site parcel(s) at the time of issuance of this SMP is/are: 
 

• Metropolitan Transit Authority  
 
The operator(s) of the site parcel(s) at the time of issuance of this SMP is/are: 
 

• Labella Associates (Formerly Aztech Environmental) 
• Ramboll 

 
Site monitoring and reporting activities are performed by Ramboll Americas Engineering 
Solutions, Inc, (Ramboll), and Operation and Maintenance activities are performed by LaBella 
Associates. 

2.2 Physical Setting 

2.2.1 Land Use 
The Site consists of the following: various buildings associated with the former COSCO facility and 
CPC facility, a wooded area surrounding the inactive railroad and right-of-way and various paved 
areas adjacent to the buildings. The Site is zoned commercial/industrial and is currently vacant at 
the capped area. The former COSCO Building is currently occupied by a textile retailer.  
 
The properties adjoining the Site and, in the neighborhood surrounding the Site, primarily include 
industrial, commercial, and residential properties. The properties immediately south of the Site 
include commercial and residential properties; the properties immediately north of the Site include 
commercial/industrial properties; the properties immediately east of the Site include residential 
properties and other vacant treed lots. 
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2.2.2 Geology 
The area surrounding the Site is underlain by glacial sediments (including glacial till, glacial 
outwash and glaciolacustrine deposits) that overlie red shale, mudstone, sandstone and 
conglomerates of the Brunswick Formation. Various phases of investigation at the site have 
identified unconsolidated overburden that consists of sand and gravel fill that is underlain by native 
silty clay, sand and gravel, and glacial till to a depth of approximately 40 feet below grade. Bedrock 
underlying the site includes sandstone and conglomerate. A geologic cross-section of the Site is 
shown on Figure 2-1. 

2.2.3 Hydrogeology 
The unconsolidated overburden is generally saturated between 10 feet and 15 feet below grade 
with groundwater movement generally toward the southeast. Within the bedrock, groundwater 
movement is generally toward the northeast. A downward vertical hydraulic gradient has been 
documented between the unconsolidated overburden and the bedrock. 
 
A groundwater contour map for the overburden and bedrock zones are shown in Figure 2-2 and 
Figure 2-3. Groundwater monitoring well details and elevation data is provided in Table 2-1 and 
Table 2-2. 

2.3 Investigation and Remedial History 
The following narrative provides a remedial history timeline and a brief summary of the available 
project records to document key investigative and remedial milestones for the Site.  
 
In 1978, the Rockland County Department of Health (RCDOH) identified tetrachloroethene (PCE), 
trichloroethene (TCE), Dichloroethene (DCE), and 1,1,1-trichloroethane (1,1,1-TCA) in the well 
field operated by the Spring Valley Water Company (Aztech, 2020). The COSCO Site and CPC 
facility were identified as potential sources for the contamination at the former Spring Valley Well 
Field Site (ID No. 3-44-018). The results of a survey performed by Spring Valley Water Company 
in 1979 found that the CPC facility was pumping approximately 20 to 30 gallons per minute (gpm) 
of TCE and PCE contaminated non-contact cooling water into Reach B Diversion. In addition, The 
COSCO facility was using TCE as part of a vapor degreasing process and discharging the rinse 
water into Reach B Diversion. In 1980, Reach B Diversion was diverted away from the former 
Spring Valley Well Field Site into the West Branch of the Pascack Brook. After re-configuring the 
discharge for Reach B Diversion, the former waterway was sampled at multiple locations for volatile 
organic compounds (VOCs) in soil, sediment, and surface water. In addition, semi-volatile organic 
compounds (SVOCs), pesticides, and polychlorinated biphenyls (PCBs) were identified in the 
Tailings Dump Area (Aztech, 2016). 
 
From 1987 to 1990, a Remedial Investigation (RI)/Feasibility Study (FS) was performed for the 
Site by GHR Engineering Associates, Inc. The objective of the RI/FS was to evaluate potential 
source areas for Site-related constituents of concern (COCs), PCE and its associated degradation 
products TCE, DCE, and vinyl chloride (VC).  
 
As documented in the RI Report, the former soil source area was located north of the COSCO 
facility and extends east-west from the east side of bedrock monitoring well GP-4D to east of 
overburden recovery well RW-1S (Aztech, 2020). The northern extent of source area soil was 
located south of the Conrail track line that extends east-west north of the COSCO facility. The 
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approximate impacted area of soil was 140-feet long by 40-feet wide. The maximum historical 
concentrations of PCE, TCE, and DCE in source area soils were 1.9 parts per million (ppm), 13 ppm, 
and 2.6 ppm, respectively. Cyanide, cadmium, lead, and zinc were detected in source area soils 
with maximum concentrations of 28 ppm, 4.2 ppm, 1,140 ppm and 4,120 ppm, respectively. 
Concentrations of other inorganic constituents detected in source area soils were within background 
values. 
 
Site-related COCs were not detected in soils within the Tailings Dump Area during the RI. However, 
several SVOCs including polycyclic aromatic hydrocarbons (PAHs) were detected. The maximum 
concentrations of PAHs detected were approximately 90 ppm. In addition, pesticides 4,4-DDT and 
gamma chlordane, and PCBs were detected in one soil sample from the Tailings Dump Area. 
Inorganic constituents cyanide and cadmium were also detected in the Tailings Dump Area (similar 
to source area soils). 
 
Sediment samples collected from the former waterway drainage channel (Reach B Diversion) had 
detected concentrations of PCE, TCE, and DCE with a maximum total VOC concentration of 38.7 
ppm in a sediment sample collected from the DPW property (north of the soil source area). 
 
Site-related COCs were detected in overburden groundwater at a maximum total concentration of 
24,861 parts per billion (ppb) and in bedrock groundwater at a maximum total concentration of 
15,437 ppb.  
 
Following the RI, an FS was performed to identify, screen, and evaluate potential remedial 
alternatives and a Record of Decision (ROD) was issued for the Site in March 1990. The ROD 
detailed selected remedies to address contamination at the COSCO Site and CPC facility, which 
included: 
 

• Source area groundwater extraction and treatment by ultraviolet (UV) chemical oxidation 
and polishing; 

• Source area soil and sediment soil vapor extraction (SVE); and, 
• Capping of the Tailings Dump Area to prevent erosion and disturbance. 

 
Pursuant to the results of the RI and a petition from the Spring Valley Water Company to delist the 
Site, the Site boundaries were redefined, the COSCO Site and CPC facility were listed under the 
New York State Inactive Hazardous Waste Disposal Site Remedial Program, and the former Spring 
Valley Well Field Site was delisted in December 1990. 
 
Two post-ROD groundwater studies were conducted to evaluate groundwater flow in the bedrock 
aquifer. The first study was performed in the summer of 1990 by COSCO and Sara Lee 
Corporation1. The second study, a supplemental RI, was performed in 1992 by COSCO, Sara Lee, 
and the Spring Valley Water Company. In March of 1996, COSCO and Sara Lee settled with NYSDEC 
to contribute past and future costs to the Site for remediation. 
 
A pre-design investigation (PDI) was performed in 1997 and 1998 by Camp Dresser and McKee on 
behalf of NYSDEC to fill identified data gaps and evaluate the appropriateness of the remedial 
action recommended in the 1990 ROD. Field investigations performed during the PDI included: 
 
1 Sara Lee Corporation previously owned certain assets of the COSCO Site (NYSDEC, 1999). 
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• Soil and groundwater sampling; 
• Aquifer pump testing; and, 
• Vapor extraction pilot testing. 

 
Six soil borings were completed in the source area. The soil borings were advanced from eight to 
twenty feet below grade, depending on location at the Site. Soil samples were collected at four-
foot intervals. Fifteen soil samples were collected during the soil boring program. Total VOC 
concentrations detected in soil ranged from non-detect to 0.726 ppm (approximately one-quarter 
of the maximum concentration of total VOCs in soil reported during the RI). The soil boring program 
also identified the presence of low permeability soils in the source area, interbedded with more 
permeable soils. 
 
The former drainage channel area (Reach B Diversion) could not be sampled during the PDI as the 
channel had been filled in and a communications tower had been constructed in the area following 
completion of the 1990 RI. As a result, five soil borings were advanced adjacent to the 
communications tower. Soil samples were collected at three of the five boring locations and a 
groundwater sample was collected at one boring location. The detected concentrations of VOCs in 
soil samples ranged from 0.0012 to 0.0099 ppm. The total VOC concentration detected in the 
groundwater sample was 1,270 ppb. These results suggested that the total VOC concentrations in 
overburden groundwater were still elevated near the former drainage channel, and that the total 
VOC concentration in soil was low. 
 
As part of the PDI, two overburden monitoring wells (GW-1S and GW-4S) and four bedrock 
monitoring wells (GW-2D, GW-3D, GP-4D, and GW-5D) were installed at the Site and groundwater 
samples were collected for VOC analysis to compare to previous results. Groundwater sample 
results collected from the six monitoring wells indicated that VOC concentrations in both the 
overburden and bedrock had decreased since the RI. 
 
In addition, during the PDI it was noted that an asphalt cap was installed over most of the Tailings 
Dump Area. This asphalt cap satisfied the capping requirement presented in the 1990 ROD. 
 
Remedial actions were initiated at the Site beginning in the late 1990’s when the Tailings Dump 
Area was capped with asphalt. In November 2003, the groundwater extraction and treatment 
(GWE&T) system was placed into operation (Aztech, 2020) and consists of two overburden recovery 
wells (RW-1S and RW-8S) and one bedrock recovery well (RW-3D). Recovery wells RW-1S and 
RW-3D are repurposed monitoring wells, formerly GW-1S and GW-3D. The wells were installed as 
part of the PDI in December 1997 by American Auger and Ditching, of Constantia, New York. 
 
The 1990 ROD was amended in August 1999 (1999 ROD amendment) and is provided in Appendix 
B. The changes to the 1990 ROD were based on the results of the 1997-1998 PDI which concluded 
relatively low-level VOC concentrations remained in the soil and sediments at the Site and therefore 
the effectiveness of the recommended SVE would be limited. In addition, the soil samples collected 
adjacent to the communications tower constructed near the former drainage channel had VOC 
detections below NYSDEC Soil Clean-up Objectives. As a result, NYSDEC selected the following for 
the 1999 ROD amendment: 
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• No further action for source area soils and sediments; 
• Extraction of contaminated overburden and bedrock groundwater in the source area and 

treatment by chemical oxidation and polishing technologies; 
• Completion/repair of the existing asphalt cap over the Tailings Dump Area; and, 
• Long-term groundwater monitoring to evaluate the effectiveness of both the groundwater 

extraction and the Tailings Dump Area. 
 
The GWE&T system initially included treatment of extracted groundwater via UV light and peroxide 
oxidation. Operational issues resulted in a system shutdown within the first two years of operation. 
The GWE&T system design was re-evaluated to maximize treatment efficiency, minimize cost, and 
to continue to meet the goals of the 1999 ROD amendment. The GWE&T system redesign was 
completed in December 2011, replacing the UV light and peroxide oxidation treatment with an air 
stripper. 
 
Since 2011, extracted groundwater is conveyed via underground piping from the recovery wells to 
the treatment system shed and is contained in a 1,500-gallon polyethylene batch tank prior to 
treatment. The extracted groundwater passes through two bag filter units, connected in parallel, 
prior to treatment in a ShallowTray® model 2341-P air stripper. The air stripper comprises four 
stripper trays and a sump tank. The air stripper is also equipped with sight tub and alarm switches 
and gauges connected to a programmable logic controller (PLC) to monitor the operation of the 
treatment system. Treated groundwater is discharged to Reach B Diversion via underground piping. 
Reach B Diversion ultimately discharges into Pascack Brook.  
 
Currently only bedrock recovery well RW-3D is actively recovering groundwater. Overburden 
recovery wells RW-1S and RW-8S have been offline since the fall of 2015. 

2.3.1 Soil Vapor Intrusion Evaluations 
Two soil vapor intrusion (SVI) evaluations were conducted for the Site – one on-Site and the other 
off-site. The on-Site SVI evaluation was conducted by Environmental Resources Management, Inc. 
in January 2006. Six overburden groundwater samples and six soil vapor samples were collected 
and analyzed for VOCs in the area north of the COSCO facility building and along the Conrail railroad 
line and right-of-way. Two of the six groundwater samples had detections of Site-related COCs at 
concentrations less than 100 ppb. Site-related COCs were also detected in soil vapor samples.  
 
Based on the results of the 2006 on-Site SVI evaluation, an off-Site supplemental SVI evaluation 
was performed to evaluate the residential and commercial area east of the Site. The off-Site SVI 
evaluation was performed by AECOM from December 2008 through March 2009. The off-Site 
supplemental SVI evaluation included collection of sub-slab soil gas samples with co-located indoor 
air samples at residential and commercial properties east of the Site on Commerce Street. The 
results of the off-Site supplemental SVI evaluation identified concentrations of PCE and TCE in the 
sub-slab sample collected at 47 Commerce Street in excess of the New York State Department of 
Health (NYSDOH) soil vapor/indoor air guideline values listed in Matrix A and Matrix B (NYSDOH, 
2017). The analytical results for the other properties included in the off-Site supplemental SVI 
evaluation (35 Commerce Street, 37 Commerce Street, 39 Commerce Street, 41 Commerce Street, 
43 Commerce Street, and 45 Commerce Street) had elevated VOC reporting limits, resulting in 
non-detection of VOCs.  
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In February 2010, an additional round of SVI sampling was performed to compare to the initial off-
Site supplemental SVI results. The results of the additional round of off-Site supplemental SVI 
sampling indicated that concentrations of PCE and TCE were still present in the sub-slab soil vapor 
at 47 Commerce Street and Site-related COCs were not detected at the six other properties. Based 
on the detected concentrations of PCE and TCE in sub-slab soil vapor at 47 Commerce Street, a 
sub-slab depressurization system (SSDS) was installed to mitigate the sub-slab vapor intrusion to 
the property. The SSDS at 47 Commerce Street continues to operate with maintenance and 
inspection activities being performed by HDR Engineering, Inc. of Mahwah, New Jersey. 
 
As recommended by NYSDEC and NYSDOH, a final round of off-Site SVI sampling was performed 
at 41 Commerce Street, 43 Commerce Street, and 45 Commerce Street in March 2012. The results 
of the final round of off-Site SVI sampling indicated that no further action or mitigation was 
warranted. SVI sampling was also proposed for 39 Commerce Street, however, the property owner 
did not grant access. 

2.4 Remedial Action Objectives 
The Remedial Action Goals for the Site as listed in the ROD dated August 2, 1999 are as follows: 

• Reduce, control or eliminate to the extent practicable the contamination present within the 
soils/waste on Site. 

• Eliminate the potential for direct human contact with the contaminated soils in the tailings 
dump. 

• Prevent, to the extent possible, migration of contaminants in the soils/waste to the 
groundwater. 

• Provide attainment of standards, criteria and guidelines (SCGs) for groundwater quality for 
the overburden and bedrock aquifers.  

2.5 Remaining Contamination 
 
COCs above SCGs remain in groundwater at the Site. Detected constituents in groundwater from 
the recent July 2020 and March 2021 semi-annual sampling events that were detected above the 
New York State Class GA Standards are shown on Figure 2-4 and Figure 2-5.  
 
As shown on Figure 2-4, Site-related COCs in overburden monitoring wells MW-18 and GW-4S 
and overburden recovery well RW-8S. Total 1,2-DCE was detected at an estimated concentration 
of 7.1 ppb2 in MW-18. VC was also detected at an estimated concentration of 3.3 ppb, above the 
Class GA Standard of 2 ppb. TCE was detected at overburden monitoring well GW-4S at a 
concentration of 5.1 ppb, slightly above the Class GA Standard of 5 ppb. Total 1,2-DCE and TCE 
were detected at concentrations of 10 ppb and 9.5 ppb, respectively, at overburden recovery well 
RW-8S, which are above the Class GA Standard of 5 ppb for both constituents. The remaining 
Site-related COCs detected in overburden monitoring and recovery wells were below their Class 
GA Standards. As shown on Figure 2-5, in RW-3D, PCE was detected at a concentration of 130 
ppb, TCE was detected at a concentration of 120 ppb, and total 1,2-DCE was detected at a 
concentration of 63 ppb, each above the Class GA Standards for these constituents of 5 ppb. 
 
As shown on Figure 2-4, Site-related COCs in overburden monitoring wells MW-18 and GW-4S 
and overburden recovery wells RW-1S and RW-8S were detected above the Class GA Standards. 
 
2 For the purposes of this report, the individual Class GA Standard of 5 ppb is used for cis-1,2-dichloroethene and trans-1,2-dichloroethene. 
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Total 1,2-DCE was detected at an estimated concentration of 8.4 ppb in MW-18. VC was detected 
at a concentration of 8.6 ppb. Both concentrations are above the Class GA Standards of 5 ppb 
and 2 ppb, respectively. TCE was detected at a concentration of 5.8 ppb in GW-4S, slightly above 
the Class GA Standard of 5 ppb. TCE was also detected at concentrations of 12 ppb and 5.3 ppb 
in RW-1S and RW-8S, above the Class GA Standard of 5 ppb. Consistent with the July 2020 
semi-annual sampling event, Site-related COCs were detected above their Class GA Standards in 
bedrock recovery well RW-3D. As shown on Figure 2-5, PCE was detected at a concentration of 
260 ppb, TCE was detected at a concentration of 240 ppb, and total 1,2-DCE was detected at a 
concentration of 180 ppb. 
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3. INSTITUTIONAL AND ENGINEERING CONTROL PLAN 

3.1 General 
Since remaining contamination exists at the site, Institutional Controls (ICs) and Engineering 
Controls (ECs) are required to protect human health and the environment. This IC/EC Plan 
describes the procedures for the implementation and management of all IC/ECs at the site. The 
IC/EC Plan is one component of the SMP and is subject to revision by the NYSDEC project manager.  
 
This plan provides: 
 

• A description of all IC/ECs on the Site; 
• The basic implementation and intended role of each IC/EC; 
• A description of the key components of the ICs set forth in the Environmental Easement; 
• A description of the controls to be evaluated during each required inspection and periodic 

review; 
• A description of plans and procedures to be followed for implementation of IC/ECs, such as 

the implementation of the Excavation Work Plan (EWP) for the proper handling of remaining 
contamination that may be disturbed during maintenance or redevelopment work on the 
site; and 

• Any other provisions necessary to identify or establish methods for implementing the 
IC/ECs required by the site remedy, as determined by the NYSDEC project manager. 

3.2 Institutional Controls 
A series of ICs is required by the August 1999 ROD amendment to: (1) implement, maintain and 
monitor Engineering Control systems; (2) prevent future exposure to remaining contamination; 
and, (3) limit the use and development of the site to commercial/industrial uses only. Adherence 
to these ICs on the Site will be required by the Environmental Easement and will be implemented 
under this SMP. ICs identified in the Environmental Easement may not be discontinued without an 
amendment to or extinguishment of the Environmental Easement. A figure showing the IC 
boundaries will be included in the Environmental Easement. These ICs are: 
 

• Compliance with the SMP by the owner and remedial party (the remedial party for the 
purpose of the SMP is the NYSDEC); 

• All Engineering Controls (ECs), discussed in greater detail below, must be operated or 
maintained as specified in the SMP; 

• All ECs at the Site must be inspected at a frequency and manner defined in the SMP; 
• Environmental monitoring for public health must be performed as defined in the SMP; and, 
• Data and information pertinent to management of the Site must be reported at the 

frequency and in a manner defined in the SMP. 
 

ICs, and Site restrictions, may not be discontinued without amendment to the SMP and approval 
from the NYSDEC. The following Site restrictions apply: 
 

• The Site may only be used for commercial/industrial use provided that long-term ECs and 
ICs included in the SMP are employed; 
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• The Site may not be used for a higher level of use, such as unrestricted or restricted-
residential use, without additional remediation and amendment of the SMP, as approved 
by the NYSDEC; 

• Future activities conducted at the Site that disturb in-situ source soil and/or fill material 
that could contain potential Site-related COCs must be conducted in accordance with the 
SMP; 

• The use of groundwater underlying the property is prohibited; 
• Vegetable gardens and farming on the property are prohibited; and, 
• A written statement certifying: 1). The ECs and/or ICs employed at the Site are unchanged 

from the previous certification or that any changes to the ECs and/or ICs were approved 
by the NYSDEC; and, 2). ECs and/or ICs have not been impaired to protect public health 
and the environment or that constitute a violation or failure to comply with the SMP. 
NYSDEC retains the right to access the Site at any time in order to evaluate the continued 
maintenance of any and all ECs and/or ICs. The certification shall be submitted annually 
(or at an alternate time period acceptable to NYSDEC) and, will be made by an expert that 
the NYSDEC finds acceptable. 

 
The Site is managed under the New York State Inactive Hazardous Waste Disposal Site Remedial 
Program administered by NYSDEC and is listed by the NYSDEC as a Class 4 Inactive Hazardous 
Waste Disposal Site (ID No. 3-44-035). Class 4 sites are hazardous waste sites that have been 
properly closed but, require continued O&M of remedial systems and/or continued site monitoring.  

3.3 Engineering Controls 
The ECs at the Site consist of the asphalt cap installed over the Tailings Dump Area, a security 
perimeter fence, the SSDS installed off-Site at 47 Commerce Street, the GWE&T system, and the 
overburden and bedrock monitoring well network. Figure 1-2 shows the location of the ECs for 
the Site. 

3.3.1 Asphalt Cap 
The asphalt cap installed over the Tailings Dump Area during the PDI prevents exposure to 
remaining impacted soil/solid wastes in the Tailings Dump Area. Procedures for the inspection of 
this cover are provided in the Monitoring and Sampling Plan included in Section 4.0 of this SMP. 
 
Any future intrusive work that will penetrate the asphalt cap will be performed in accordance with 
an Excavation Work Plan (EWP) that will be prepared prior to commencing the intrusive work. The 
EWP will outline the procedures required to be implemented in the event the cover system is 
breached, penetrated or temporarily removed. Any work conducted pursuant to the EWP must also 
be conducted in accordance with the procedures defined in the Health and Safety Plan (HASP) and 
associated Community Air Monitoring Plan (CAMP) prepared for the Site. Any disturbance of the 
Site’s cover system must be overseen by a qualified environmental professional as defined in 6 
NYCRR Part 375, a Professional Engineer (PE) who is licensed and registered in New York State, or 
a qualified person who directly reports to a PE who is licensed and registered in New York State. 

3.3.2 Security Perimeter Fence 
A security perimeter fence was installed around the Tailings Dump Area and the monitoring well 
network at the Site to limit access. 
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3.3.3 Sub-Slab Depressurization System 
An SSDS was installed by NYSDEC at a nearby off-Site residence (47 Commerce Street) to minimize 
exposure to elevated concentrations of VOCs in sub-slab/indoor air at the property and to mitigate 
future VOC exposure to the public. The SSDS consists of one centrally located system suction point 
(SSP) that induces air flow through a RadonAway™ model RP-145 fan. The RP-145 fan is mounted 
on the southwestern exterior of the property. Continued operation of the SSDS is a component of 
the overall remedial program for the Site.  
 
The SSDS is managed under a separate state-wide maintenance contract through the NYSDEC and 
therefore specific inspection/maintenance procedures and operational information is not included 
as part of this SMP. 

3.3.4 Groundwater Extraction and Treatment System 
The GWE&T system at the Site consists of two overburden recovery wells, one bedrock recovery 
well, and four-tray air stripper. Groundwater extracted from the subsurface is conveyed via 
underground piping to a remedial structure that houses the GWE&T system and controls. The 
remedial structure consists of an oversized corrugated steel shipping container that is placed upon 
a concrete slab. On either end of the structure a rollup door allows for the larger system 
components to be brought in and out easily. A standard size door with functioning lock is located 
on the side. The structure is insulated and has painted sheet metal floors and walls covered with 
polyester resin composite panels. 
 
The remedial structure is serviced by a public electric supply provided by Orange and Rockland 
Utilities as well as cellular telecommunication services provided by Verizon Wireless. The 
electrical distribution includes high and low‐voltage electrical panels. The interior of the 
remedial structure is heated via individual electric heaters and includes a settling tank, shallow 
tray air stripper unit (with blower, transfer and discharge pumps), as well as system sensors, 
meters and controls. Security lighting illuminates the exterior of the remedial structure during 
nighttime hours. The remedial design for the groundwater extraction and treatment system was 
completed in 2000, followed by implementation of the selected remedy (groundwater extraction 
with treatment using ultra‐violet (UV)/peroxide oxidation) in November of 2003.  
 
Operational issues (including a need for a full-time remedial system operator, safety concerns 
associated with special materials handling, operational costs, etc.) resulted in the system being 
shut down within two (2) years. NYSDEC subsequently evaluated the groundwater treatment 
system to develop manageable operational procedures and still remain within the intent of the 
ROD. The groundwater treatment system was changed to an air stripper in January 2012. Currently 
only bedrock recovery well RW-3D is actively recovering groundwater. Treated groundwater is 
discharged to Reach B Diversion via underground piping. Reach B Diversion ultimately discharges 
into Pascack Brook.  
 
Procedures for operating and maintaining the GWE&T system are documented in the Operation and 
Maintenance Plan (Section 4.0 of this SMP). As-built drawings, signed and sealed by a PE who is 
licensed and registered in New York State, are included in Appendix C – Labella Site Operations 
and Maintenance Manual.  
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3.3.5 Overburden and Bedrock Monitoring Well Network 
The Site includes eight groundwater monitoring and/or recovery wells. Five wells (GW-4S, MW-3, 
MW-18, RW-1S, and RW-8S) are completed within the overburden and three wells (DW-1, GP-4D, 
and RW-3D) are completed within the bedrock.  

3.3.6 Criteria for Completion of Remediations/Termination of Remedial Systems 
Generally, remedial processes are considered completed when monitoring indicates that the 
remedy has achieved the remedial action objectives identified by the decision document. The 
framework for determining when remedial processes are complete is provided in Section 6.4 of 
NYSDEC DER-10. Unless waived by the NYSDEC, confirmation samples of applicable environmental 
media are required before terminating any remedial actions at the site. Confirmation samples 
require Category B deliverables and a Data Usability Summary Report (DUSR). 
 
As discussed below, the NYSDEC may approve termination of a groundwater monitoring program. 
When a remedial party receives this approval, the remedial party will decommission all site-related 
monitoring, injection and recovery wells as per the NYSDEC CP-43 policy.  
 
The remedial party will also conduct any needed site restoration activities, such as asphalt patching 
and decommissioning treatment system equipment. In addition, the remedial party will conduct 
any necessary restoration of vegetation coverage, trees and wetlands, and will comply with 
NYSDEC and United States Army Corps of Engineers regulations and guidance. Also, the remedial 
party will ensure that no ongoing erosion is occurring on the site. 

3.3.6.1 Cover (or Cap) 
The composite cover system is a permanent control, and the quality and integrity of this system 
will be inspected at defined, regular intervals in accordance with this SMP in perpetuity. 

3.3.6.2 Sub-Slab Depressurization (SSD) System 
The active SSD system will not be discontinued unless prior written approval is granted by the 
NYSDEC and the NYSDOH project managers. If monitoring data indicates that the SSD system may 
no longer be required, a proposal to discontinue the SSD system will be submitted by the remedial 
party to the NYSDEC and NYSDOH project managers. 

3.3.6.3 Groundwater Extraction and Treatment (GWE&T) System  
The GWE&T system will not be discontinued unless prior written approval is granted by the NYSDEC 
project manager. In the event that monitoring data indicates that the GWE&T system may no 
longer be required, a proposal to discontinue the system, including the results of an impact study, 
will be submitted by the remedial party. Conditions that may warrant discontinuing the GWE&T 
system include contaminant concentrations in groundwater that: (1) reach levels that are 
consistently below ambient water quality standards or the site SCGs as appropriate, (2) have 
become asymptotic to a low level over an extended period of time as accepted by the NYSDEC; or 
(3) the NYSDEC has determined that the GWE&T system has reached the limit of its effectiveness. 
This assessment will be based in part on post-remediation contaminant levels in groundwater 
collected from monitoring wells located throughout the site. Systems will remain in place and 
operational until permission to discontinue their use is granted in writing by the NYSDEC project 
manager.  
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3.3.6.4 Monitoring Wells Associated with Monitored Natural Attenuation 
Groundwater monitoring activities to assess natural attenuation will continue, as determined by 
the NYSDEC project manager in consultation with NYSDOH project manager, until residual 
groundwater concentrations are found to be consistently below ambient water quality standards, 
the site SCGs, or have become asymptotic at an acceptable level over an extended period. In the 
event that monitoring data indicates that monitoring for natural attenuation may no longer be 
required, a proposal to discontinue the monitoring will be submitted by the remedial party. 
Monitoring will continue until permission to discontinue is granted in writing by the NYSDEC project 
manager. If groundwater contaminant levels become asymptotic at a level that is not acceptable 
to the NYSDEC, additional source removal, treatment and/or control measures will be evaluated.  
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4. MONITORING AND SAMPLING PLAN 

4.1 General 
This Monitoring and Sampling Plan describes the measures for evaluating the overall performance 
and effectiveness of the remedy. This Monitoring and Sampling Plan may only be revised with the 
approval of the NYSDEC project manager. Details regarding the sampling procedures, data quality 
usability objectives, analytical methods, etc. for all samples collected as part of site management 
for the site are included in the Quality Assurance Project Plan for the Site. 
 
This Monitoring and Sampling Plan describes the methods to be used for: 
 

• Sampling and analysis of all appropriate media (e.g., groundwater, indoor air, soil vapor, 
soils); 

• Assessing compliance with applicable NYSDEC standards, criteria and guidance (SCGs), 
particularly groundwater standards and Part 375 SCOs for soil; and 

• Evaluating site information periodically to confirm that the remedy continues to be effective 
in protecting public health and the environment.  

 
To adequately address these issues, this Monitoring and Sampling Plan provides information on: 
 

• Sampling locations, protocol and frequency; 
• Information on all designed monitoring systems; 
• Analytical sampling program requirements; 
• Inspection and maintenance requirements for monitoring wells; 
• Monitoring well decommissioning procedures; and 
• Annual inspection and periodic certification. 

 
Reporting requirements are provided in Section 7.0 of this SMP. 
 
The monitoring and sampling programs and schedule for the COSCO Site are summarized below in 
Table 4-1.  
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Table 4-1: Monitoring and Sampling Schedule 
Monitoring 

Element 
Frequency 

Sampling 
Requirement 

Analysis 

Site-Wide Inspection 
– Including Soil 

Cover System and 
Fencing – Tailings 

Dump Area 

Annually Site-Wide Visual Inspection 

GWE&T System Monthly 
Combined Influent, 

Post Bag Filters, 
System Effluent 

VOCs by Method 624 

Groundwater Semi-Annually 
RW-1S, RW-8S, RW-
3D, GW-4S, GW-4D, 
MW-18, DW-1, MW-3 

VOCs by Method 624 

SSDS 
Inspection and maintenance of the SSDS is managed by the 

NYSDEC. 
 

4.2 Site-Wide Inspection 
Site-wide inspections will be performed annually. These periodic inspections must be conducted 
when the ground surface is visible (i.e., no snow cover). The annual Site-Wide inspection includes 
evaluation of the current condition of the asphalt cap, site security fencing at the Tailings Dump 
Area including assessing the presence of vegetative growth and inspection of the perimeter fence 
for breaks in the linkage or loose poles. The annual inspection also includes evaluation of the 
current monitoring and recovery well network. 
 
Site-wide inspections will be performed by a qualified environmental professional as defined in 6 
NYCRR Part 375, a PE who is licensed and registered in New York State, or a qualified person who 
directly reports to a PE who is licensed and registered in New York State. Modification to the 
frequency or duration of the inspections will require approval from the NYSDEC project manager. 
Site-wide inspections will also be performed after all severe weather conditions that may affect ECs 
or monitoring devices. During these inspections, an inspection form will be completed as provided 
in Appendix D – Site Management Forms. The form will compile sufficient information to assess 
the following: 
 

• Compliance with all ICs, including site usage; 
• An evaluation of the condition and continued effectiveness of ECs; 
• General site conditions at the time of the inspection; 
• Whether stormwater management systems, such as basins and outfalls, are working as 

designed; 
• The site management activities being conducted including, where appropriate, confirmation 

sampling and a health and safety inspection; and 
• Confirm that site records are up to date. 

 
Inspections of all remedial components installed at the Site will be conducted. A comprehensive 
site-wide inspection will be conducted and documented according to the SMP schedule, regardless 
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of the frequency of the Periodic Review Report. The inspections will determine and document the 
following: 
 

• Whether ECs continue to perform as designed; 
• If these controls continue to be protective of human health and the environment; 
• Compliance with requirements of this SMP and the Environmental Easement; 
• Achievement of remedial performance criteria; and 
• If site records are complete and up to date. 

 
Inspections will also be performed in the event of an emergency. If an emergency, such as a natural 
disaster or an unforeseen failure of any of the ECs occurs that reduces or has the potential to 
reduce the effectiveness of ECs in place at the site, verbal notice to the NYSDEC project manager 
must be given by noon of the following day. In addition, an inspection of the site will be conducted 
within 5 days of the event to verify the effectiveness of the IC/ECs implemented at the site by a 
qualified environmental professional, as defined in 6 NYCCR Part 375. Written confirmation must 
be provided to the NYSDEC project manager within 7 days of the event that includes a summary 
of actions taken, or to be taken, and the potential impact to the environment and the public. 

4.3 Treatment System Monitoring 

4.3.1 GWE&T System 
Monitoring of the GWE&T system combined influent, post bag filters, system effluent streams for 
the full list of VOCs by Method 624 will be performed on a monthly basis, as identified in Table 4-
1. Samples obtained from the GWE&T System will be collected directly into pre-preserved sampling 
containers via the sampling ports located inside of the GWE&T system building. Samples will 
immediately be placed on ice in a cooler and transported under chain of custody to the analytical 
laboratory for analysis.  
 
The monitoring of remedial systems must be conducted by a qualified environmental professional 
as defined in 6 NYCRR Part 375, a PE who is licensed and registered in New York State, or a 
qualified person who directly reports to a PE who is licensed and registered in New York State. 
Modification to the frequency or sampling requirements will require approval from the NYSDEC 
project manager. A visual inspection of the complete system will be conducted during each 
monitoring event. Unscheduled inspections and/or sampling may take place when a suspected 
failure of the GWE&T system has been reported or an emergency occurs that is deemed likely to 
affect the operation of the system. 
 
The remedial party will properly dispose of all wastes generated by the remedial system at off-site 
disposal facilities according to local, state and federal laws and regulations. Wastes will be tested 
before disposal to comply with the permit conditions of the disposal facility. Waste generated at 
this site includes spent bag filters from the GWE&T System. 

4.3.2 SSDS 
The SSDS is managed under a separate state-wide maintenance contract through the NYSDEC and 
therefore specific inspection/maintenance procedures and operational information is not included 
as part of this SMP. 
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4.4 Post-Remediation Media Monitoring and Sampling 

4.4.1 Groundwater Sampling 
Groundwater monitoring will be performed at eight locations, RW-1S, RW-8S, RW-3D, GW-4S, GW-
4D, MW-18, DW-1, and MW-3, on a semi-annual basis to assess the performance of the remedy. 
Groundwater samples will be analyzed for the full list of VOCs by USEPA Method 6241 by Pace 
Analytical of Longmeadow, Massachusetts. Well construction details are provided on Table 2-1 
and in Appendix E.  
 
Groundwater monitoring events will include the collection of depth to groundwater measurements 
using an electronic water level meter. Groundwater sampling will be conducted after three well 
volumes of groundwater have been purged using dedicated disposable bailers to ensure to 
collection of representative groundwater samples. Groundwater samples will be collected in pre-
preserved laboratory supplied sampling containers. Groundwater samples obtained from the active 
groundwater extraction wells will be collected directly into the sampling containers via the sampling 
ports located inside of the GWE&T system building. Field quality assurance/quality control (QA/QC) 
samples consist of one blind field duplicate, one matrix spike (MS), one matrix spike duplicate 
(MSD), and trip blanks for each day of sample collection. In addition, an equipment blank sample 
will be collected per event from the submersible pump. Samples will immediately be placed on ice 
in a cooler and transported under chain of custody to the analytical laboratory for analysis.  
 
If biofouling or silt accumulation occurs in the monitoring wells, the wells will be physically 
agitated/surged and redeveloped. Additionally, monitoring wells will be properly decommissioned 
and replaced if an event renders the wells unusable.  
 
Repairs and/or replacement of wells in the monitoring well network will be performed based on 
assessments of structural integrity and overall performance. The NYSDEC project manager will be 
notified prior to any repair or decommissioning of any monitoring well for the purpose of 
replacement, and the repair or decommissioning and replacement process will be documented in 
the subsequent Periodic Review Report. Well decommissioning without replacement will be done 
only with the prior approval of the NYSDEC project manager. Well abandonment will be performed 
in accordance with NYSDEC’s guidance entitled “CP-43: Groundwater Monitoring Well 
Decommissioning Procedures.” Monitoring wells that are decommissioned because they have been 
rendered unusable will be replaced in kind in the nearest available location, unless otherwise 
approved by the NYSDEC project manager. 
 
The sampling frequency may only be modified with the approval of the NYSDEC project manager. 
This SMP will be modified to reflect changes in sampling plans approved by the NYSDEC project 
manager.  
  
All sampling activities will be recorded in a field book and associated sampling log as provided in 
Appendix D - Site Management Forms. Other observations (e.g., groundwater monitoring well 
integrity) will be noted on the sampling log. The sampling log will serve as the inspection form for 
the monitoring network. 
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5. OPERATION AND MAINTENANCE PLAN 

5.1 General 
This Operation and Maintenance Plan provides a brief description of the measures necessary to 
operate, monitor and maintain the mechanical components of the remedy selected for the site. 
This Operation and Maintenance Plan: 
 

• Includes the procedures necessary to allow individuals unfamiliar with the Site to operate 
and maintain the GWE&T system; 

• Will be updated periodically to reflect changes in Site conditions or the manner in which 
the GWE&T system is operated and maintained. 

 
Further detail regarding the Operation and Maintenance of the GWE&T is provided in Appendix C 
– Labella Site Operation and Maintenance Manual. A copy of this Operation and Maintenance 
Manual, along with the complete SMP, is to be maintained at the site. This Operation and 
Maintenance Plan is not to be used as a stand-alone document, but as a component document of 
this SMP.  
 

5.2 GWE&T System Performance Criteria 
Samples from the with the GWE&T system are analyzed for the full list of VOCs via analytical 
method 624. Concentrations of the Site‐related VOCs (TCE, PCE, DCE and VC) in the system 
effluent samples will be compared to the Effluent Limitations established by NYSDEC – Division 
of Water for the site. The effluent limitations are listed below in Table 5-1 and in the State 
Pollutant Discharge Elimination System Permit (SPDES) provided in Appendix F. 
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Table 5-1 GWE&T System Effluent Limitations 

Parameter Effluent 
Limitation 

Flow (GPM) 18-45 
pH (range) 6.5-8.5 

Vinyl Chloride (ppb) 10 
1,1 Dichloroethene (ppb) 10 

1,2 Dichloroethene (Total) (ppb) 10 
Trichloroethene (ppb) 10 

Tetrachloroethene (ppb) 6 
Aluminum (ppb) 4,000 

Arsenic (Total) (ppb) 1,800 
Arsenic (Dissolved) 900 

Barium (ppb) 4,000 
Iron (ppb) 1,800 

Copper (Total) (ppb) 75 
Copper (Dissolved) 50 
Lead (Total) (ppb) 100 
Lead (Dissolved) 24 

Manganese (ppb) 2,000 
Vanadium (ppb) 84 
Zinc (Total) (ppb) 600 

Zinc (Dissolved) (ppb) 400 
Notes: 
GPM = Gallons per Minute 
Total metals concentration via analysis of an acidified, unfiltered sample 
Dissolved metals concentration via filtration using a 0.45-micron particulate filter prior to acidification. 
Effluent Limitations established by NYSDEC – Division of Water 

5.3 Operation and Maintenance of the GWE&T System 

5.3.1 System Startup and Testing 
Startup and testing of the GWE&T system after a system failure should be conducted as 
recommended in Appendix C – Labella Site Operation and Maintenance Manual Prior to conducting 
with a manual system restart, careful attention should be paid to determine the cause of the system 
shutdown. If the system shutdown is unknown and cannot be determined, each component of the 
GWE&T System should be carefully inspected prior to system startup. Manufacturer’s 
recommendations can be found for each system component in their respective manuals (see 
Appendix C – Labella Site Operation and Maintenance Manual). 

5.3.2 Routine System Operation and Maintenance 
Routine system operation includes daily systems reports generated by the Programmable Logic 
Controller that are transmitted via e‐mail to the office of the standby remedial contractor. 
Additionally, bi‐weekly inspection and maintenance Site visits are conducted, and system 
influent/effluent sampling is conducted monthly. Items found in need of attention via either the 
daily e‐mails or visual inspection during the biweekly Site visits shall be addressed as soon as 
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reasonably possible. Typical routine maintenance items that are performed during Site visits are 
replacing bag filters, inspection and cleaning of the air stripper and replacement of system 
components such as gauges and valves. A complete list of components to be checked is provided 
in the Inspection Checklist which is provided in Appendix D.  
 
System components found to be working below their typical performance capabilities should be 
reported to the Site’s NYSDEC Project Manager for further evaluation and troubleshooting. 
Procedures for routine system operation and maintenance site visits are discussed in detail in 
Appendix C – Labella Site Operation and Maintenance Manual of this SMP. These procedures 
should be referenced during any system failure or malfunction. 

5.3.3 Non-Routine Operation and Maintenance 
Non‐routine maintenance activities include various tasks that should be conducted on an annual 
basis at a minimum. This includes annual inspection, maintenance, and replacement as needed of 
various system components such as well pumps, transfer pumps, the air stripper components 
(trays, sump, blower etc.), system controls, remedial building, etc. Equipment is replaced as 
needed. Procedures for non‐routine equipment maintenance are discussed in detail in Appendix C 
– Labella Site Operation and Maintenance Manual of this SMP. 

5.3.4 System Monitoring Devices and Alarms 
The GWE&T system is equipped with a PLC that provides a daily report (via e‐mail) that 
summarizes various system inputs/outputs such as flow rates, pressures, amperage loads etc. 
These system e‐mails are reviewed to verify that the system is operating properly. When 
appropriate, non‐routine Site maintenance visits will be scheduled in order to address issues 
that need attention. System maintenance and/or repairs will be conducted as specified in 
Appendix C – Labella Site Operation and Maintenance Manual of this SMP. Operational problems 
will be noted in the subsequent quarterly letter report for system operation and will be noted in 
the Periodic Review Report to be prepared for that reporting period. 

5.3.5 Fire Safety 
The remedial party will conduct an annual facility walk with the local fire chief and/or fire 
suppression team. The Site walk will allow for the addition of the facility to any local preplanning 
efforts. The NYSDEC project manager will be provided with the local fire chief’s/fire suppression 
team’s recommendations as soon as they become available. Following review, the NYSDEC project 
manager may direct the remedial party to implement the recommendations and/or revise the SMP. 
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6. PERIODIC ASSESMENTS/EVALUATIONS  

6.1 Climate Change Vulnerability Assessment 
Increases in both the severity and frequency of storms/weather events, an increase in sea level 
elevations along with accompanying flooding impacts, shifting precipitation patterns and wide 
temperature fluctuation, resulting from global climactic change and instability, have the potential 
to significantly impact the performance, effectiveness and protectiveness of a given site and 
associated remedial systems. Vulnerability assessments provide information so that the site and 
associated remedial systems are prepared for the impacts of the increasing frequency and intensity 
of severe storms/weather events and associated flooding. This section provides a summary of 
vulnerability assessments that will be conducted for the Site during periodic assessments, and 
briefly summarizes the vulnerability of the site and/or engineering controls to severe 
storms/weather events and associated flooding.  
 
According the Federal Emergency Management Agency (FEMA) flood plain mapping tool the Site is 
within a “Zone A” special flood hazard area. The Site may be susceptible to flooding during severe 
weather events. The GWE&T System requires municipal electricity to run and therefore would be 
susceptible to power outages during severe weather events.  

6.2 Green Remediation Evaluation 
NYSDEC’s DER-31 Green Remediation requires that green remediation concepts and techniques be 
considered during all stages of the remedial program including Site management, with the goal of 
improving the sustainability of the cleanup and summarizing the net environmental benefit of any 
implemented green technology. This section of the SMP provides a summary of any green 
remediation evaluations to be completed for the Site during Site management, and as reported in 
the Periodic Review Report (PRR).  

6.2.1 Timing of Green Remediation Evaluations 
For major remedial system components, green remediation evaluations and corresponding 
modifications will be undertaken as part of a formal Remedial System Optimization (RSO), or at 
any time that the NYSDEC project manager feels appropriate, e.g., during significant maintenance 
events or in conjunction with storm recovery activities. 
 
Modifications resulting from green remediation evaluations will be routinely implemented and 
scheduled to occur during planned/routine operation and maintenance activities. Reporting of these 
modifications will be presented in the PRR. 

6.2.2 Remedial Systems 
Remedial systems will be operated properly considering the current site conditions to conserve 
materials and resources to the greatest extent possible. Consideration will be given to operating 
rates and use of reagents and consumables. Spent materials will be sent for recycling, as 
appropriate. 

6.2.3 Building Operations 
Structures including buildings and sheds will be operated and maintained to provide for the most 
efficient operation of the remedy, while minimizing energy, waste generation and water 
consumption. 
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6.2.4 Frequency of System Checks, Sampling and Other Periodic Activities 
Transportation to and from the Site, use of consumables in relation to visiting the Site in order to 
conduct system checks and/or collect samples, and shipping samples to a laboratory for analyses 
have direct and/or inherent energy costs. The schedule and/or means of these periodic activities 
have been prepared so that these tasks can be accomplished in a manner that does not impact 
remedy protectiveness but reduces expenditure of energy or resources. 

6.2.5 Metrics and Reporting 
A green remediation metric tracking for is included in Appendix D – Site Management Forms, and 
will be used to aggregate information on energy usage, solid waste generation, transportation and 
shipping, water usage and land use and ecosystems will be recorded as applicable to facilitate and 
document consistent implementation of green remediation during Site management and to identify 
corresponding benefits. Metrics expected to be applicable to this Site include Section I. energy use 
and Section III. transportation distances.  

6.3 Remedial System Optimization 
A Remedial Site Optimization (RSO) study will be conducted any time that the NYSDEC project 
manager or the remedial party requests in writing that an in-depth evaluation of the remedy is 
needed. An RSO may be appropriate if any of the following occur:  

• The remedial actions have not met or are not expected to meet RAOs in the time frame 
estimated in the Decision Document; 

• The management and operation of the remedial system is exceeding the estimated costs; 
• The remedial system is not performing as expected or as designed; 
• Previously unidentified source material may be suspected; 
• Plume shift has potentially occurred; 
• Site conditions change due to development, change of use, change in groundwater use, 

etc.; 
• There is an anticipated transfer of the site management to another remedial party or 

agency; and 
• A new and applicable remedial technology becomes available. 

 
An RSO will provide a critique of a Site’s conceptual model, give a summary of past performance, 
document current cleanup practices, summarize progress made toward the Site’s cleanup goals, 
gather additional performance or media specific data and information and provide 
recommendations for improvements to enhance the ability of the present system to reach RAOs 
or to provide a basis for changing the remedial strategy.  
 
The RSO study will focus on overall site cleanup strategy, process optimization and management 
with the intent of identifying impediments to cleanup and improvements to site operations to 
increase efficiency, cost effectiveness and remedial time frames. Green remediation technology 
and principals are to be considered when performing the RSO. 
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7. REPORTING REQUIREMENTS 

7.1 Site Management Reports  
All Site management inspection, maintenance and monitoring events will be recorded on the 
appropriate Site management forms provided in Appendix D. These forms are subject to NYSDEC 
revision. All Site management inspection, maintenance, and monitoring events will be conducted 
by a qualified environmental professional as defined in 6 NYCRR Part 375, a PE who is licensed and 
registered in New York State, or a qualified person who directly reports to a PE who is licensed and 
registered in New York State. 
 
All applicable inspection forms and other records, including media sampling data and system 
maintenance reports, generated for the site during the reporting period will be provided in 
electronic format to the NYSDEC in accordance with the requirements of Table 7-1 and 
summarized in the Periodic Review Report. The frequency of events will be conducted as specified 
until otherwise approved by the NYSDEC project manager. 
 

Table 7-1: Schedule of Interim Monitoring/Inspection Reports 
 

 
All interim monitoring/inspections reports will include, at a minimum:  

• Date of event or reporting period; 
• Name, company, and position of person(s) conducting monitoring/inspection activities;  
• Description of the activities performed;  
• Where appropriate, color photographs or sketches showing the approximate location of any 

problems or incidents noted (included either on the checklist/form or on an attached 
sheet);  

• Type of samples collected (e.g., sub-slab vapor, indoor air, outdoor air);  
• Copies of all field forms completed (e.g., well sampling logs, chain-of-custody 

documentation);  
• Sampling results in comparison to appropriate standards/criteria; 
• A figure illustrating sample type and sampling locations; 
• Copies of all laboratory data sheets and the required laboratory data deliverables required 

for all points sampled (to be submitted electronically in the NYSDEC-identified format); 
• Any observations, conclusions, or recommendations; and 
• A determination as to whether contaminant conditions have changed since the last 

reporting event. 

 
3 The second semi-annual Groundwater Monitoring Report is incorporated into the Periodic Review Report. 

Task/Report Reporting Frequency 

Quarterly System Monitoring Report Quarterly 

Groundwater Monitoring Report Semi-Annually3 

Site Wide Inspection (Including Tailings 
Dump Area Cover) 

Annually 

Periodic Review Report Annually 
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Routine maintenance event reporting forms will include, at a minimum: 

• Date of event; 
• Name, company, and position of person(s) conducting maintenance activities;  
• Description of maintenance activities performed; 
• Any modifications to the system; 
• Where appropriate, color photographs or sketches showing the approximate location of any 

problems or incidents noted (included either on the checklist/form or on an attached 
sheet); and 

• Other documentation such as copies of invoices for maintenance work, receipts for 
replacement equipment, etc., (attached to the checklist/form).  

 
Non-routine maintenance event reporting forms will include, at a minimum:  

• Date of event; 
• Name, company, and position of person(s) conducting non-routine maintenance/repair 

activities;  
• Description of non-routine activities performed; 
• Where appropriate, color photographs or sketches showing the approximate location of any 

problems or incidents (included either on the form or on an attached sheet); and  
• Other documentation such as copies of invoices for repair work, receipts for replacement 

equipment, etc. (attached to the checklist/form).  
 
Data will be reported in digital format as determined by the NYSDEC. Currently, data is to be 
supplied electronically and submitted to the NYSDEC EQuISTM database in accordance with the 
requirements found at this link http://www.dec.ny.gov/chemical/62440.html. 

7.2 Periodic Review Report  
A Periodic Review Report (PRR) will be submitted to the to the NYSDEC project manager annually, 
or at another frequency as may be required by the NYSDEC project manager. In the event that the 
Site is subdivided into separate parcels with different ownership, a single Periodic Review Report 
will be prepared that addresses the Site . The report will be prepared in accordance with NYSDEC’s 
DER-10 and submitted within 30 days of the end of each certification period. Media sampling results 
will also be incorporated into the Periodic Review Report. The report will include:  
 

• Identification, assessment and certification of all ECs/ICs required by the remedy for the 
site.  

• Results of the required annual site inspections, fire inspections and severe condition 
inspections, if applicable. 

• All applicable site management forms and other records generated for the site during the 
reporting period in the NYSDEC-approved electronic format, if not previously submitted. 

• Identification of any wastes generated during the reporting period, along with waste 
characterization data, manifests, and disposal documentation. 

• A summary of any discharge monitoring data and/or information generated during the 
reporting period, with comments and conclusions. 

• Data summary tables and graphical representations of contaminants of concern by media 
(groundwater, soil vapor, etc.), which include a listing of all compounds analyzed, along 
with the applicable standards, with all exceedances highlighted. These tables and figures 

http://www.dec.ny.gov/chemical/62440.html
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will include a presentation of past data as part of an evaluation of contaminant 
concentration trends, including but not limited to:  

o Trend monitoring graphs that present groundwater contaminant levels from before 
the start of the remedy implementation to the most current sampling data; 

o Trend monitoring graphs depicting system influent analytical data on a per event 
and cumulative basis; 

o O&M data summary tables; 
o A current plume map for sites with remaining groundwater contamination; and 
o A groundwater elevation contour map for each gauging event. 

• Results of all analyses, copies of all laboratory data sheets, and the required laboratory 
data deliverables for all samples collected during the reporting period will be submitted in 
digital format as determined by the NYSDEC. Currently, data is supplied electronically and 
submitted to the NYSDEC EQuISTM database in accordance with the requirements found at 
this link: http://www.dec.ny.gov/chemical/62440.html. 

• A site evaluation, which includes the following: 
o The compliance of the remedy with the requirements of the site-specific Remedial 

Action Work Plan (RAWP), ROD or Decision Document; 
o The operation and the effectiveness of all treatment units, etc., including 

identification of any needed repairs or modifications; 
o Any new conclusions or observations regarding site contamination based on 

inspections or data generated by the Monitoring and Sampling Plan for the media 
being monitored;  

o Recommendations regarding any necessary changes to the remedy and/or 
Monitoring and Sampling Plan;  

o An evaluation of trends in contaminant levels in the affected media to determine if 
the remedy continues to be effective in achieving remedial goals as specified by 
the RAWP, ROD or Decision Document; and 

o The overall performance and effectiveness of the remedy. 
 

• A performance summary for all treatment systems at the site during the calendar year, 
including information such as: 

o The number of days the system operated for the reporting period; 
o The average, high, and low flows per day; 
o The contaminant mass removed and the cost per pound of mass removed during 

the certification period and during the life of the treatment system; 
o A description of breakdowns and/or repairs along with an explanation for any 

significant downtime;  
o A description of the resolution of performance problems;  
o Alarm conditions; 
o Trends in equipment failure; 
o A summary of the performance, effluent and/or effectiveness monitoring; and 
o Comments, conclusions, and recommendations based on data evaluation. 

Recommendations must address how receptors would be impacted. 
Recommendations can include: 

− Proposals to address efficiency and costs such as: instituting remote 
operation, system changes to decrease maintenance costs and downtime, 
and system changes to decrease energy use; and 
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− Proposals to modify or shut down a treatment system due to remediation 
completion, system performance or changed conditions. System 
shutdowns are addressed in Section 6.4 of DER-10. 

7.2.1 Certification of Institutional and Engineering Controls 
Following the last inspection of the reporting period, a Professional Engineer licensed to practice 
and registered in New York State will prepare, and include in the Periodic Review Report, the 
following certification as per the requirements of NYSDEC DER-10: 
 
“For each institutional or engineering control identified for the Site, I certify that all of the following 
statements are true:  
 

• The inspection of the Site to confirm the effectiveness of the institutional and engineering 
controls required by the remedial program was performed under my direction; 

• The institutional control and/or engineering control employed at this Site is unchanged 
from the date the control was put in place, or last approved by the Department; 

• Nothing has occurred that would impair the ability of the control to protect the public health 
and environment; 

• Nothing has occurred that would constitute a violation or failure to comply with any Site 
management plan for this control; 

• Access to the Site will continue to be provided to the Department to evaluate the remedy, 
including access to evaluate the continued maintenance of this control;  

• If a financial assurance mechanism is required under the oversight document for the Site, 
the mechanism remains valid and sufficient for the intended purpose under the document; 

• Use of the Site is compliant with the environmental easement; 
• The engineering control systems are performing as designed and are effective; 
• To the best of my knowledge and belief, the work and conclusions described in this 

certification are in accordance with the requirements of the Site remedial program and 
generally accepted engineering practices; and 

• The information presented in this report is accurate and complete. 
 
I certify that all information and statements in this certification form are true. I understand that a 
false statement made herein is punishable as a Class “A” misdemeanor, pursuant to Section 210.45 
of the Penal Law. I, [name], of [business address], am certifying as [Owner/Remedial Party or 
Owner’s/Remedial Party’s Designated Site Representative] (and if the site consists of multiple 
properties): [I have been authorized and designated by all site owners/remedial parties to sign this 
certification] for the Site.” 
 
“I certify that the New York State Education Department has granted a Certificate of Authorization 
to provide Professional Engineering services to the firm that prepared this Periodic Review Report.” 

7.3 Corrective Measures Work Plan 
If any component of the remedy is found to have failed, or if the periodic certification cannot be 
provided due to the failure of an institutional or engineering control or failure to conduct site 
management activities, a Corrective Measures Work Plan will be submitted to the NYSDEC project 
manager for approval. This plan will explain the failure and provide the details and schedule for 
performing work necessary to correct the failure. Unless an emergency condition exists, no work 
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will be performed pursuant to the Corrective Measures Work Plan until it has been approved by 
the NYSDEC project manager. 
 

7.4 Remedial Site Optimization Report 
If an RSO is to be performed (see Section 6.3), upon completion of an RSO, an RSO report must 
be submitted to the NYSDEC project manager for approval. The RSO report will document the 
research/ investigation and data gathering that was conducted, evaluate the results and facts 
obtained, present a revised conceptual site model and present recommendations. RSO 
recommendations are to be implemented upon approval from the NYSDEC. Additional work plans, 
design documents, HASPs etc., may still be required to implement the recommendations, based 
upon the actions that need to be taken. A final engineering report and update to the SMP may 
also be required.  
 
The RSO report will be submitted, in electronic format, to the NYSDEC project manager and the 
NYSDOH project manager. 
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TABLES 
 



MW-3 Overburden 465.66 2.0 16.75 ?-16.8

MW-18 Overburden 464.15 2.0 23.00 11.0-23.0

GW-4S Overburden 468.41 2.0 25.00 10.0-25.0

RW-1S Overburden 467.80 4.0 28.00 10.0-25.0

RW-8S Overburden 464.69 4.0 25.00 10.0-25.0

DW-1 Bedrock 467.55 4.0 66.00 51.0-61.0a

GP-4D Bedrock 467.83 2.0 99.00 41.0-99.0

RW-3D Bedrock 467.88 4.0 102.50 41.0-102.5

BDW-1S Bedrock 464.98 4.0 76.12 50.5-75.5

BDW-2S Bedrock 465.81 4.0 69.14 42.0-67.0

INJ-1S Bedrock 465.42 4.0 70.54 44.0-69.0

INJ-2S Bedrock 465.54 4.0 66.50 40.0-65.0

Notes:

1. "NYSDEC" designates New York State Department of Environmental Conservation.
2. "NAVD 88" designates elevations are reported in North American Vertical Datum 1988, expressed in feet.
3. "ft bmp" designates feet below measuring point.
4. "ft bg" designates feet below grade.
5. "a" designates five-foot sump present from 61.0-66.0 feet below grade.

6. RW-1S and RW-8S are inactive overburden recovery wells.
    RW-3D is an active bedrock recovery well.

Table 2-1
Overburden and Bedrock Monitoring Well Summary

NYSDEC COSCO Site
Spring Valley, New York

Geologic Unit
Screen

Interval                     
(ft bg)

Well
Measuring Point 

Elevation 
(NAVD 88)

Well Diameter 
(inches)

Total Depth 
of Well                          

(ft bmp)

PAGE 1 of 1



Depth to Water         
(ft bmp)

Water Level Elevation                           
(NAVD 88)

Depth to Water           
(ft bmp)

Water Level Elevation                     
(NAVD 88)

MW-3 Overburden 465.66 11.82 453.84 10.99 454.67
MW-18 Overburden 464.15 12.68 451.47 11.49 452.66
GW-4S Overburden 468.41 14.90 453.51 13.27 455.14
RW-1S Overburden 467.80 14.90 452.90 13.22 454.58
RW-8S Overburden 464.69 11.59 453.10 9.98 454.71
DW-1 Bedrock 467.55 25.45 442.10 25.80 441.75
GP-4D Bedrock 467.83 14.61 453.22 11.52 456.31
RW-3D Bedrock 467.88 59.58 408.30 48.95 418.93

Notes:
1. "NYSDEC" designates New York State Department of Environmental Conservation.
2. "NAVD 88" designates elevations are reported in North American Vertical Datum 1988, expressed in feet.
3. "ft bmp" designates feet below measuring point.

Table 2-2
Summary of Water Level Measurements and Groundwater Elevations

NYSDEC COSCO Site
Spring Valley, New York

July 2020 March 2021

Well
Measuring Point 

Elevation 
(NAVD 88)

Geologic Unit

PAGE 1 of 1
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APPENDIX A
SITE CONTACTS 



SITE CONTACTS 
 

Site Owner 
West Central Associates, L.P. 
 
NYSDEC DER Project Manager 
Robert Strang, E.I.T.    518-402-8642 robert.strang@dec.ny.gov  
 
NYSDEC DER Project Manager’s Supervisor 
Jeffrey Dyber     518-402-9621 jeffrey.dyber@dec.ny.gov  

NYSDEC Site Control 
Kelly Lewandowski    518-402-9553 kelly.lewandowski@dec.ny.gov 
 
NYSDOH Project Manager 
Stephen Lawrence    518-402-7860 beei@health.ny.gov 
 
Remedial Party 
LaBella Associates 
Sabrina Campfield, MSE   845-866-1335 scampfield@LaBellaPC.com   
 
Qualified Environmental Professional 
Brad Kubiak, PE    315-956-6384 brad.kubiak@ramboll.com  
Ramboll 
 
Environmental Project Manager 
Paul D’Annibale, P.G.    518-724-7256 paul.dannibale@ramboll.com  
Ramboll 
 

mailto:robert.strang@dec.ny.gov
mailto:jeffrey.dyber@dec.ny.gov
mailto:kelly.lewandowski@dec.ny.gov
mailto:Stephen.lawrence@health.ny.gov
mailto:scampfield@LaBellaPC.com
mailto:brad.kubiak@ramboll.com
mailto:paul.dannibale@ramboll.com
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DECLARATION STATEMENT - RECORD OF DECISION AMENDMENT 

COSCOICPC Inactive Hazardous Waste Disposal Site 
Spring Valley, Rockland County, New York 

Site No. 3-44-035 

Statement of Pur~ose and Basis 

The Record of Decision (ROD) Amendment presents the amended remedial action for the COSCOICPC 
inactive hazardous waste disposal site which was chosen in accordance with the New York State Environmental 
Conservation Law (ECL). The remedial program selected is not inconsistent with the National Oil and Hazardous 
Substances Pollution Contingency Plan of March 8, 1990 (40CFR300). 

This decision is based upon the Administrative Record of the New York State Department of Environmental 
Conservation (NYSDEC) for the COSCOICPC Inactive Hazardous Waste Disposal Site and upon public input to the 
Proposed ROD Amendment presented by the NYSDEC. A bibliography of the documents included as a part of the 
Administrative Record is included in Appendix B of the ROD Amendment. 

Assessment of the Site 

Trichloroethylene (TCE) in a vapor degreasing process and rinse water from the plating operation were 
discharged into a surface water drainage stream, contaminating the soils and groundwater in the vicinity of the site. 
These contaminants have impacted the Spring Valley Water Supply Company wells downgradient of the site. These 
wells are treated to remove this contamination. Actual or threatened release of hazardous waste constituents from 
this site if not addressed by implementing the response action selected in this ROD Amendment, presents a current 
or potential significant threat to public health and the environment. 

Descri~tion of Selected Remedv 

Based upon the results of the Remedial InvestigationlFeasibility Study (RVFS) and additional investigations 
performed during the remedial design for the COSCOICPC site and the criteria identified for evaluation of 
alternatives, the NYSDEC has selected no further action on the source area soils and sediments rather than the' 
implementation of soil vapor extraction (SVE) treatment called for in the 1990 ROD. The components of the 
amended remedy are as follows: 

Extraction of contaminated overburden and bedrock groundwater in the source area and treatment by 
chemical oxidation and polishing technologies. 

Completionlrepair of the existing asphalt cap over the tailings dump area. 

Long-term groundwater monitoring to evaluate the effectiveness of both the groundwater extraction and the 
tailings dump cap. 



New York State De~artment of Health Acce~tance 

The New York State Department of Health concurs with the amended remedy selected for this site as being 
protective of human health. 

Declaration 

The amended remedy is protective of human health and the environment, complies with State and Federal - 

requirements that are legally applicable or relevant and appropriate to the remedial action to the extent practicable, 
and is cost effective. This remedy utilizes permanent solutions and alternative treatment or resource recovery. 
technologies, to the maximum extent practicable, and satisfies the preference for remedies that reduce toxicity, 
mobility, or volume as a principal element. 

LzL.%kJ I, n s s  
Date 

Division of Environmental ~ e m e d i a t i ~ n  
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1.0 INTRODUCTION 

On March 29, 1990, the New York State Department of Environmental Conservation signed a Record of 
Decision (ROD) which selected the remedy to cleanup the COSCO/CPC Class 2 Site on the Registry of 
Inactive Hazardous Waste Disposal Sites. Trichloroethylene (TCE) from a vapor degreasing process and 
rinse water fiom the plating operation were discharged into a surface water drainage stream, contaminating 
the soils and groundwater in the vicinity of the site. These contaminants have impacted the Spring Valley 
Water Supply Company wells downgradient of the site. These wells are treated to remove this contamination. 
One element of the 1990 ROD called for soil vapor extraction (SVE) of contaminated soils and sediments 
in the source area with carbon treatment of the contaminants. In 1997, as part of the remedial design program 
for this remedy, additional soil data were collected in the source area, and in January of 1998, a vapor 
extraction pilot study was performed. This additional testing indicated that the conditions for vapor 
extraction at this site were not ideal due to the presence of low permeability soils and relatively low quantity 
of contamination remaining in the soils. The existing contaminant levels were found to be below the current 
NYSDEC soil cleanup objectives. In addition, the drainage channel containing contaminated sediments has 
been backfilled and a communications tower has been constructed in that area. Based on the current 
information, the Department is proposing no further action on the source area soils and sediments rather than 
the implementation of SVE. 

Since the change fiom SVE to no further action for the source area soils/sediments represents a fundamental 
change in a portion of the remedy, the Department is amending the 1990 ROD. The Department, with NYS 
Department of Health concurrence, has determined that the amended remedy is protective of human health 
and the environment. 

Other components of'the remedy selected in the 1990 ROD are not being changed. These components 
include the extraction of contaminated overburden and bedrock groundwater in the source area with 
treatment using chemical oxidation and polishing technologies, capping of the tailings dump area (partially 
complete) and a long-term groundwater monitoring program to monitor the effectiveness of the groundwater 
extraction and cap. Implementing these provisions of the amended remedy will eliminate the significant 
threat to human health and the environment. 

2.0 SITE LOCATION AND DESCRIPTION 

The COSCOICPC site is located in the Village of Spring Valley, Rockland County, New York as shown on 
Figures 1 and 2. The site is the location of the former Consolidated Stamp Company (COSCO) facility, 
located at 15 West Street, and the former Continental Plastic Company (CPC) facility, located at 2 North 
Cole Avenue, about 200 feet northwest of the former COSCO facility. The COSCO property is triangular 
shaped and is bordered to the east by West Street, to the south by Central Avenue and to the north by an 
inactive Conrail line and right of way. Various industrial/cornrnercial facilities are located on the north side 
of the right of way including the former CPC facility, a relatively new communications tower, and an active 
Spring Valley Department of Public Works maintenance facility. 

A drainage way, known as the Reach B Diversion, runs between the facilities. The drainage way originates 
to the southwest of the industries and continues in a northeast direction and discharges into the West Branch 
of Pascack Brook located east of the site. The Spring Valley Well Field is located about three-thousand feet 
to the northeast of the site. In addition, a COSCO's tailing disposal area is located on the west side of the 
property which is currently being used for vehicle storage. 
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Based on subsurface studies conducted at the site, the overburden materials consist of a layer of fill material 
of sands and gravel below which lies glacially derived materials consisting of a silty clay zone, a glacial 
outwash of sands and gravel, followed by a glacial till unit. The bedrock in the area is about 40 feet below 
grade and is part of the Brunswick Formation consisting primarily of red shales and mudstones. The RI 
indicated that the groundwater flow in the overburden aquifer at the site was to the southeast and that a 
downward gradient exists between the overburden and bedrock aquifers. Regional flow in the bedrock in the 
study area is not certain but appears to be to the northeast. 

The COSCOICPC site was identified during the course of a State-funded RVFS for the former Spring Valley 
Well Field Site (Site No. 3-44-0 18). The W S ,  performed during 1987 to 1990 by GHR Engineering 
Associates, Inc., investigated suspected sources of contamination to the well field. Contamination in the well 
field was first discovered in 1978. Based on a 1979 survey of local industries conducted by the Spring Valley 
Water Company, CPC was pumping 20-30 gallons per minute of trichloroethene (TCE) and 
tetrachloroethene (PCE) contaminatednon-contact cooling water into a surface water drainage stream (Reach 
B) and COSCO was using TCE in a vapor degreasing process and discharging rinse water from the plating 
operation into the same receiving stream. In 1980, Reach B was diverted, as shown on Figure 2, which 
diverted flow away from the Spring Valley Well Field. Reach B was sampled at various locations during 
the Spring Valley Well Field RI which found volatile organic compound (VOC) contamination in the 
original waterway between the COSCOICPC facilities. In addition, the RI identified VOCs in the soils and 
groundwater in the vicinity of the COSCO and CPC facilities, as well as semi-volatile organic compounds 
(SVOCs) in the tailing dump area where solid waste from COSCO had reportedly been discharged. 

Based on the results of the remedial investigation, a feasibility study (FS) was performed to identify, screen 
and evaluate potential remedial alternatives and resulted in the issuance of the ROD for the Spring Valley 
Well Field site in March 1990. That document identified the selected remedy to address the contamination 
at the COSCOICPC properties which consisted of the following elements: 

Source area groundwater extraction and treatment by W chemical oxidation and polishing; 

Source area soil and sediment soil vapor extraction; and 

Capping of the tailing dump area to prevent erosion and disturbance. 

In December 1990, pursuant to the findings of the RI and a petition from the Spring Valley Water Company 
to delist the site, the site boundaries were redefined, the COSCOICPC site was listed in the NYS Regstry 
of Inactive Hazardous Waste Disposal Sites, and the Spring Valley Well Field site was deleted. 

After the issuance of the 1990 ROD, two post-ROD groundwater studies were conducted in an attempt to 
generate sufficient data to determine the groundwater flow patterns in the bedrock aquifer. The first was a 
supplemental remedial investigation conducted during the summer of 1990 by COSCO and the Sara Lee 
Corporation (which also owned certain assets in the property). The second was a focused supplemental 
remedial investigation conducted in 1992 by COSCO, Sara Lee and the Spring Valley Water Company, 
which included an extensive pump test of the area between the site and the well field. After several years of 
negotiations for implementation of the remedy, in March of 1996 COSCO and Sara Lee settled with the 
Department for $2.5 million to help defray past and future State costs. In 1997, pre-design investigations 
began. 
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4.0 NATURE AND EXTENT OF SITJ3 CONTAMINATION 

As described in the original ROD and other documents, many soil, groundwater, and sediment samples were 
collected at the Site to characterize the nature and extent of contamination. The primary contaminants of 
concern in the groundwater and soils are VOCs consisting of TCE, PCE, 1,2 dichloroethene (DCE) and vinyl 
chloride. In addition, SVOCs, pesticides and polychlorinated biphenyls (PCBs) are present in the tailings 
area. A summary of the extent of contamination is provided below and a summary of analytical data is 
provided in Table 1. 

4.1 Summary of the Remedial Investigation 

The 1990 RI report identified contamination in groundwater, soils and sediments in the source area and in 
soils in the tailings dump. Source area soils were found to be contaminated with VOCs up to a total 
concentration of 2.27 parts per million (pprn). The soil contamination was identified in an area adjacent to 
the COSCO building extending to the north side of the railroad tracks, as shown on Figure 3, with a volume 
estimated at 3000 cubic yards. An on-site overburden monitoring well, MW-18, located in the source area, 
contained total VOCs up to 24,861 parts per billion (ppb). The nearest bedrock well to the site was MW-17B. 
This well, since destroyed, contained total VOCs up to 15,437 ppb. This well was believed to be down 
gradient of the source area. In addition, samples from 1987 identified up to 38.7 pprn of DCE, TCE and PCE 
in the sediments of the drainage channel located on the DPW property, north of the soil source area. 

The tailings area is west of the soil source area and is in the shape of a triangle approximately 18,750 square 
feet in size as shown on Figure 2. VOCs were not detected in this area during the RI, however, SVOCs were 
detected, mostly poly-nuclear aromatic hydrocarbons (PAHs), to a total concentration of approximately 90 
ppm. This concentration is below the NYSDEC soil cleanup objective of 500 pprn total SVOCs, however, 
four individual SVOCs were detected above the cleanup objectives. In addition, the pesticides 4,4-DDT and 
gamma-chlordane were detected at two sample locations at relatively low levels and PCBs were detected in 
one sample at 5.3 ppm. 

4.2 Summary of New Information 

Pre-design field investigations began in 1997 to fill data gaps and to confirm that the recommended remedial 
action in the 1990 ROD is still appropriate based upon existing site conditions. The field investigations 
performed included: 

Soil and groundwater sampling; 

Aquifer pump testing; and 

Vapor extraction pilot testing. 

The 1997 investigation included installation and sampling of six geoprobe borings from the source area with 
maximum sampling depths of eight to twenty feet, depending on the location. Samples were collected at four 
foot soil intervals for a total of fifteen samples. Total VOC concentrations in these samples ranged from non- 
detect to 0.726 ppm. This data indicates that total VOC concentrations in soils have dropped to below one- 
quarter of the 1988 levels. In addition, the subsurface soil investigation confirmed the presence of very low 
permeability soils in the source area, intermixed with more permeable layers. 
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During the 1997 investigation, the former drainage channel on the Department of Public Works property 
was found to have been filled in and a communications tower was constructed in that area. Therefore, it was 
not possible to resample sediments from the channel directly. However, in December 1998, an attempt was 
made to locate the previously contaminated portion of the channel by the installation and sampling of 
geoprobe borings adjacent to the communications tower. Geoprobes were installed and screened for VOCs 
at five locations; soils were analyzed for VOCs at three of these locations and groundwater was analyzed at 
one location. Concentrations in the soil samples were relatively low, ranging from 0.0012 ppm to 0.0099 
ppm. However, a sample of the overburden groundwater from one of the geoprobes identified total VOC 
levels at 1,270 ppb. This data indicates that VOC contamination is still present in the area where the former 
drainage channel was located, but primarily present in the groundwater. 

Two overburden and four bedrock monitoring wells were also installed in the source area as part of the pre- 
design investigation. Groundwater samples were collected and analyzed from those wells and from the only 
pre-existing on-site well, MW-18, as well as from several geoprobe points. Levels of total VOCs have 
diminished in the overburden groundwater since 1988 as MW- 18 contained only 1 18 ppb total VOCs 
compared to 24,861 ppb in 1988. The remaining overburden groundwater data ranged from non-detect to 
1,162 ppb total VOCs. Levels of total VOCs in the bedrock aquifer have also diminished since 1988 as GW- 
5D, located near former well MW-17B, contained only 2,208 ppb total VOCs compared to 24,86 1 ppb from 
MW- 17B in 1988. The data from the remaining bedrock wells, GW-2D, GW3D, GW-4D, shown on Figure 
3, contained total VOCs at 59 ppb, 3,110 ppb, and non-detect, respectively. 

Another site change was noted during the 1997 field investigation; asphalt was found to have been placed 
over much of the tailings dump area by the property owner and this area is now being used as a parking area. 
As this cover material satisfies the capping component of the ROD, activities in this area will be limited to 
repairing the existing asphalt as required and installing additional asphalt in areas where none currently 
exists. 

4.3 Summary of Human Exposure Pathways 

This section describes the types of human exposures that may present added health risks to persons at or 
around the site. A more detailed discussion of the health risks can be found in Section 8 of the RI Report. 

An exposure pathway is how an individual may come into contact with a contaminant. The five elements 
of an exposure pathway are 1) the source of contamination; 2) the environmental media and transport 
mechanisms; 3) the point of exposure; 4) the route of exposure; and 5) the receptor population. These 
elements of an exposure pathway may be based on past, present, or future events. 

The potential human exposure pathways at the COSCO/CPC site are as follows: 

1. ingestion, inhalation and d m a l  contact with contaminated groundwater. 

2. dermal contact with or ingestion of contaminated soils in the tailings dump. 

4.4 Summary of Environmental Exposure Pathways 

No current pathways for environmental exposure have been identified for this site. Iq 1980,the Village 
diverted the Reach B waterway through a drainage culvert around the contaminated area. The data collected 
in the RI/FS indicates that the contamination present in the source area is not currently migrating via this 
rerouted waterway. In addition, the West Branch of Pascack Brook is located approximately 2000 feet 
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southeast of the site, which is outside of the range of detectable levels of contaminants in the aquifer. 

5.0 SUMMARY OF REMEDIAL GOALS 

Goals for the cleanup of the Site were established in the original ROD. The goals selected for this site are 
as follows: 

1. Reduce, control or eliminate to the extent practicable the contamination present within the soils/waste 
on site. 

2. Eliminate the potential for direct human contact with the contaminated soils in the tailings dump. 

3. Prevent, to the extent possible, migration of contaminants in the soils/waste to groundwater. 

4. Provide attainment of standards, criteria and guidelines (SCGs) for groundwater quality for the 
overburden and bedrock aquifers. 

6.0 EVALUATION OF THE AMENDED REMEDY 

6.1 Description of Original ROD and Amended ROD 

Orieinal ROD Remedy 
The remedy selected in the 1990 ROD included the extraction of contaminated overburden and bedrock 
groundwater in the source area and soil vapor extraction of the soils and sediments in the source area. 
Treatment of groundwater would be achieved using chemical oxidation and polishing technologies, due to 
the presence of vinyl chloride in the groundwater, and the treated water would be returned to the aquifer. For 
cost purposes it was assumed that one overburden and one bedrock extraction well would be required. The 
treatment of contaminants from the SVE system would be with granular activated carbon. The RVFS 
estimated the volume of the soils to be treated as approximately 3000 cubic yards. In addition, approximately 
42 cubic yards of contaminated sediments from the exposed portion of the former drainage channel would 
be excavated and treated by SVE along with the source area soils. After the completion of the SVE treatment, 
topsoil and a vegetative cover would be installed over the source area. 

This remedy also included capping of the contaminated soils/waste in the tailings dump area. The cap would 
consist of low permeability soil, topsoil and a vegetative cover. A long-term groundwater monitoring 
program would be implemented to monitor the effectiveness of the groundwater extraction and the tailings 
dump cap. In addition, access to the source area would be restricted by fencing. 

The ROD also called for the extraction and treatment of groundwater at the Spring Valley water supply 
wells, however, this element has been addressed separately by the Spring Valley Water Company. 

Amended ROD Remedv 
The fundamental change to the 1990 ROD involves no further action for the source area soils and sediments 
rather than SVE treatment. This change is based on the results of the 1997-1998 pre-design study, which 
identified relatively low levels of contaminants remaining in the soils and sediments and determined that the 
effectiveness of SVE on these materials is limited. In addition, the former drainage way was filled in during 
recent construction activities and is now the location of a communications tower. Recent samples in the 
vicinity of the former drainage way did not identify VOCs in soilslsediments above cleanup objectives. 
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Because the contaminant levels in soils and sediments meet the NYSDEC soil cleanup objectives found in 
the Division of Environmental Remediation's Technical, Administrative and Guidance Memorandum 
(TAGM) 4046, fencing the source area to restrict access will no longer be required. The other elements of 
the original ROD will remain essentially the same, but will contain some modifications as noted below. 

The overburden and bedrock groundwater will be extracted and treated as specified in the 1990 ROD, 
however, the treated groundwater will be discharged to surface water rather than being recharged back to 
the aquifer, as this discharge option is more cost effective. In addition, the area of overburden groundwater 
extraction and treatment will be expanded to address contaminated groundwater in the vicinity of the buried 
drainage way. Long-term monitoring will be implemented to evaluate the effectiveness of groundwater 
extraction as per the 1990 ROD. Another modification is the result of a change that occurred at the site since 
the 1990 ROD. The tailings dump area has largely been capped with asphalt by the property owner and is 
being used as a vehicle storage area. As this cover satisfies the capping component of the ROD by 
eliminating human contact with and migration of contaminants, activities in this area will be limited to 
repairing the existing asphalt as required and installing additional asphalt in areas where none currently 
exists. 

6.2 Evaluation of Original ROD and Amended ROD 

The criterion used to compare the remedial alternatives are defined in the regulation that directs the 
remediation of inactive hazardous waste sites in New York State (6 NYCRR Part 375). For each criterion, 
a brief description is provided. A detailed discussion of the evaluation criteria and comparative analysis is 
contained in the 1990 Feasibility Study. 

The first two evaluation criteria are called threshold criteria and must be satisfied in order for an 
alternative to be considered for selection. 

1. Compliance with New York State Standards, Criteria, and Guidance (SCGs). Compliance with 
SCGs addresses whether a remedy will meet applicable environmental laws, regulations, standards, and 
guidance. The primary SCGs for this site are the NYSDEC soil cleanup objectives found in the Division of 
Environmental Remediation's TAGM 4046 and the NYS groundwater quality standards promulgated in 
regulation 6 NYCRR Part 703. 

The amended remedy will meet SCGs for the source area soils and sediments through no further action as 
contaminants are currently below the TAGM values. The amended remedy will achieve groundwater SCGs 
over the long term, similar to the original remedy, through groundwater extraction and treatment. As with 
the original remedy, the amended remedy will meet SCGs in the tailings dump area through capping. 

2. Protection of Human Health and theEnvironment. This criterion is an overall evaluation of the health 
and environmental impacts to assess whether each alternative is protective. It incorporates several of the 
criteria listed below with an emphasis on achieving the remediation goals described above. 

The amended remedy will be protective of human health and the environment equal to the original remedy. 
Concentrations of contaminants in the source area soils and sediments are currently below the NYSDEC 
remedial goals specified in DER's TAGM 4046, which are considered to be protective of human health and 
protective to groundwater quality. The original remedy would not be any more effective since residual levels 
of contaminants would still remain in the soils after treatment and these levels would be comparable to the 
current levels. The amended remedy will have equal protection as the original remedy for groundwater and 
the tailings dump since the remedial elements are essentially the same. 
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The next five "primary balancing criteria" are used to compare the positive and negative aspects of 
each of the remedial strategies. 

3. Short-term Effectiveness. The potential short-term adverse impacts of the remedial action upon the 
community, the workers, and the environment during construction and operation are evaluated. The length 
of time needed to achieve the remedial objectives is also estimated and compared with the other alternatives. 

Potential for short-term impacts for the amended remedy are slightly less than the original remedy since there 
will be no construction and operation activities associated with the source area soils and sediments. The other 
elements of the amended remedy are identical to the original remedy and will pose relatively low short term 
risks. The overall time to implement the amended remedy is the same as the original remedy and is driven 
by the groundwater remediation, which will operate for several years. 

4. Long-term Effectiveness and Permanence. This criterion evaluates the long-term effectiveness of 
alternatives after implementation of the response actions. If wastes or treated residuals remain on site after 
the selected remedy has been implemented, the following items are evaluated: 1) the magnitude of the 
remaining risks, 2) the adequacy of the controls intended to limit the risk, and 3) the reliability of these 
controls. 

The long tern effectiveness of the amended remedy will be identical to the original remedy since the 
concentrations of contaminants remaining on-site after remediation is complete will be similar. After the 
groundwater remediation is complete, use of the source area portion of the site will be unrestricted. 
However, since wastes will remain capped in the tailings dump area, the cap will have to be maintained with 
continued restrictions on the use of this area. 

5. Reduction of Toxicity, Mobility or Volume. Preference is given to alternatives that permanently and 
significantly reduce the toxicity, mobility or volume of the wastes at the site. 

Similar to the original remedy, the'amended remedy will reduce the toxicity, mobility and volume of 
contaminants by groundwater extraction and treatment. Contaminants in the source area soils and sediments 
have been reduced since the 1990 ROD by natural attenuation and dispersion. Because of the reduction in 
concentrations of contaminants in the source area, the SVE element of the original remedy would have 
contributed little to the further reduction in the residual levels of contamination. In the tailings dump area, 
the mobility of contaminants will be reduced equally to the original remedy through repair and maintenance 
of the current asphalt cap present in this area. 

6. Implementability. The technical and administrative feasibility of implementing each alternative is 
evaluated. Technically, this includes the difficulties associated with the construction, the reliability of the 
technology, and the ability to monitor the effectiveness of the remedy. Administratively, the availability of 
the necessary personnel and equipment is evaluated along with potential difficulties in obtaining specific 
operating approvals, access for construction, etc. 

Both remedies would be relatively easy to implement as they involve common technologies. However, SVE 
would not be very effective for this site, due to the relatively low levels of contamination currently present 
in the source area soils and relatively low permeability of these soils. The amended remedy will require long- 
term operation and maintenance and groundwater monitoring similar to the original remedy. 

7. Cost. Capital and operation and maintenance costs are estimated for each alternative and compared on a 
present worth basis. Although cost is the last balancing criterion evaluated, where two or more alternatives 
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have met the requirements of the remaining criteria, cost effectiveness can be used as the basis for the final 
decision. 

The estimated costs for the original and amended remedy are presented in Table 2. The cost for the design 
and implementation of the original remedy was re-estimated during the pre-design to have a present worth 
of $2,067,153 which is lower than the 1990 ROD estimate of $2,880,673. The total present worth for the 
amended remedy is estimated at $1,852,153. The reduction in cost of the amended remedy results from the 
deduction of costs for SVE. The estimates of present worth are conservative since they are based on 
extraction and treatment of groundwater for thirty years; it is likely that remedial objectives will be achieved 
in a shorter time frame. 

8. Community Acceptance. Concerns of the community regarding the pre-design reports and the Proposed 
ROD Amendment have been evaluated. The "Responsiveness Summary" included as Appendix A presents 
the public comments received and the Department's response to the concerns raised. In general, the public 
comments received were supportive of the selected remedy. Several comments were received, however, 
concerning the current state of contamination in the buried portion of the former drainage channel which had 
not been sampled since the channel was filled in. To address these concerns, in December of 1998, the 
NYSDEC collected samples in the vicinity of the buried channel in an attempt to locate and sample 
potentially contaminated sediments. The results of this task are summarized in Section 4.2, above. Based on 
this data, the groundwater extraction and treatment system will be expanded to address groundwater 
contamination in the vicinity of the buried channel. 

7.0 SUMMARY OF THE AMENDED REMEDY 

Based upon the results of the RVFS, pre-design investigations, and the evaluation presented in Section 6, the 
NYSDEC is amending the Record of Decision (ROD) for the COSCOICPC Site. The changes consists of 
no further action on the soiVsediment source area rather than SVE treatment. The amended remedy is 
considered to provide equal protection of human health and the environment as the original remedy, is as 
effective in the long-term, will achieve SCGs as quickly and is more cost effective. 

The estimated present worth cost to carry out the amended remedy is $1,852,153. The estimated present 
worth to complete the original remedy is $2,067,153. The cost to construct the amended remedy is estimated 
to be $484,000 and the estimated average annual operation and maintenance cost for thirty years is $89,000. 

The elements of the amended remedy are as follows: 

1. A remedial design program to verify the components of the conceptual design and provide the details 
necessary for the construction, operation and maintenance, and monitoring of the remedial program. 

2. Extraction of contaminated overburden and bedrock groundwater in the source area and treatment by 
chemical oxidation and polishing technologies. 

3. Completionlrepair of the existing asphalt cap over the tailings dump area. 

4. Long-term groundwater monitoring to evaluate the effectiveness of both the groundwater extraction and 
the tailings dump cap. 
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As part of the pre-design investigation process, a number of Citizen Participation (CP) activities were 
undertaken in an effort to inform and educate the public about conditions at the site and the potential 
remedial alternatives. The following public participation activities were conducted for the site: 

Documents in the local repository for documents pertaining to the site were updated. 

The site mailing list, which included nearby property owners, local political officials, local media and 
other interested parties, was updated. 

A fact sheet providing notice of the public meeting for the Proposed ROD Amendment and summary 
of the pre-design investigation was distributed to the site mailing list. 

A public meeting was held at the Spring Valley Village Hall on November 17, 1998 presenting the 
Proposed ROD Amendment and current site status. 

A public comment period for the Proposed ROD Amendment was set from November 3, 1998 to 
December 3, 1998. 

A Responsiveness Summary was prepared in January 1999 to address the comments received during the 
public comment period for the Proposed ROD Amendment, and is included as an appendix to this ROD 
Amendment. 
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1. All cost estimates are from the Draft Pre-design Program Report, CDM, October 1998 and represent reestimates based on current 
site conditions and pre-design data. 

TABLE 2: COST SUMMARIES FOR THE ORIGINAL AND AMENDED REMEDY 
COSCOICPC Site, Site No. 3-44-035 

2. Total present worth is based on a 5% rate for thirty years. 

Action 

Source Area 
Groundwater 
Treatment 

Source Area 
SoilslSediment 

Treatment 

Tailings Dump 

.. Totals: 

3. O&M costs of $53.000 are included in the construction capital cost since treatment duration is estimated to be less than one year. 
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Original Remedy1 

Capital Costs Annual O&M Total Present 
Worth2 

$449.000 $87,000 $1,786.408 

$215.000 SO3 $215,000 

$35,000 $2,000 $65.745 

$699,000 $89,000 $2,067,153 

Amended Remedy 

Capital Costs Annual O&M Total Present 
Worth2 

$449,000 $87,000 $1.786.408 

$0 $0 $0 

$35.000 $2,000 $65,745 

$484,000 $89,000 $1,852,153 





RESPONSIVENESS SUMMARY 

COSCOICPC Site 
Proposed ROD Amendment 

Spring Valley 0, Rockland County 
Site No. 3-44-035 

A Proposed ROD Amendment for the COSCOICPC site, was prepared by the New York State Department 
of Environmental Conservation (NYSDEC) and issued to the local document repository on November 3, 
1998. The amendment outlined modifications to the remedial measure previously selected for the 
remediation of the contaminated groundwater, soil and sediment at the COSCOICPC site. The amended 
remedy eliminates the remediation of source area soil and sediments since current contaminant levels in 
these media are currently below NYSDEC's soil cleanup objectives. 

The release of the Proposed ROD Amendment was announced via a notice to the mailing list, informing the 
public of the Amendment's availability. 

A public meeting was held on November 17, 1998 which included a presentation of the predesign 
investigation as well as a discussion of the proposed amendment. The meeting provided an opportunity for 
citizens to discuss their concerns, ask questions and comment on the proposed amendment. These comments 
have become part of the Administrative Record for this site. No written comments were received. The public 
comment period for the PRAP ended on December 3,1998. 

This Responsiveness Summary responds to all questions and comments raised at the November 17, 1998 
public meeting. The following are the comments received at the public meeting, with the NYSDEC's 
responses: 

1 .) Comment: When was the drainage channel covered? I do not recall the channel being covered over 
between 1989 and the present. I believe the Reach B diversion pipe was covered over in 
1992. But the drainage channel was filled in prior to 1989. Please clarify the dates shown 
on the map (Figure 2 of the Proposed ROD Amendment). 

Resvonse: We have no specific record of when the drainage channel was covered over. However, 
surface water and sediment samples were collected from the drainage channel in 
September 1987 and the communications tower was constructed in 1992. Therefore, the 
channel was covered sometime between 1987 and 1992. The sampling dates on Figure 2 
of the Record of Decision Amendment are accurate. 

2.) Comment: ' Who owns the parcel of land north of the rail road tracks? 

Response: The property is owned by the Village of Spring Valley and is the location of the 
Department of Public Works maintenance facility. . 

3.) Comment: I own a house on the comer of Commerce Street and West Street and am concerned 
whether rain water could drain down onto my property from the site. The former drainage 
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way is on my property line. 

Resvonse: 

4.) Comment: 

Resvonse: 

5.) Comment: 

Resvonse: 

6.) Comment: 

Resvonse: 

7.) Comment: 

Resvonse: 

8.) Comment: 

COSCO/CPC Site 
ROD Amendment 

In general, a surface water pathway for VOCs to migrate off site does not exist for this 
site, since the VOC contamination is present in subsurface soils and the former drainage 
stream is now buried. In addition, the levels of VOC contamination in the source area 
soils are currently below soil cleanup guidelines and do not present an exposure concern. 

Was any contamination removed from the tailings dump area before it was capped or are 
the contaminants still present there ? Are they mobile ? 

Soilldebris piles containing volatile organic compounds were identified in the tailings 
dump in 1979 as part of the Hackensack Water Company investigation. These were 
removed some time after that since they were not present during theNYSDEC's Remedial 
Investigation, which started in 1987, and in which no VOCs were detected. However, 
other compounds including semi-volatile organic compounds, PCBs and pesticides are 
still present in the tailings dump area soils. These compounds have relatively low 
mobility, therefore, off site migration is not be expected to occur. However, any chance 
of migration is further reduced by the asphalt cap which will be maintained over this area. 

Can any of the compounds on site cause any changes in the ground or groundwater that 
would make them more toxic? 

In general, the compounds present on this site degrade to simpler, less toxic compounds. 
However, the VOCs in the groundwater (TCE and PCE) are degrading to vinyl chloride, 
which is considered more hazardous than the original compounds. Although these 
chemicals are considered hazardous, they are not harmful to the public or animals unless 
there is a completed exposure route. At this time, there are no completed exposure routes, 
no way for people to come into contact or ingest these chemicals. The groundwater 
extraction system will be designed to remove these contaminants fiom the source area, 
thereby preventing any future offsite migration. 

Where is the groundwater extraction well going to be installed? 

Two extraction wells have already been installed in the rail road right-of-way during the 
pre-design investigations in 1997. They consist of one overburden and one bedrock 
extraction well (GW-IS and GW-3D) as shown on Figure 3 of the ROD. An additional 
overburden extraction well will be installed just north of the right-of-way. 

What are the withdrawal rates expected to be from the two extraction wells and where will 
it be discharged to? 

The overburden extraction well will be designed to extract approximately 3.5 gallons per 
minute and the bedrock well approximately 15 gallons per minute. The bedrock extraction 
rate can be increased, if necessary, and the treatment system will be designed for a total 
maximum flow of 45 gallons per minute. After treatment, the water will be discharged to 
the surface drainage channel (Reach B) adjacent to the site which discharges into Pascack 
Brook. 

What were the levels of contamination found in the RI fiom the former drainage stream 
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sediments and were samples collected further downstream in the reach? Were any soil 
samples taken from these areas or just from the stream? 

Response: Twenty-five sediment samples were collected from the drainage stream in September of 
1987 during the initial investigation performed as part of the Spring Valley Well Field RI. 
These samples were distributed along the drainage stream from locations just upstream 
of the COSCOICPC site extending to the well field, 3000 feet downstream of the site. The 
highest VOC detections were at two locations, SD- 1 1 and SD- 12, located just downstream 
of the former COSCOICPC outfalls, with total VOC levels of 38.7 ppm and 33.7 ppm, 
respectively. VOC levels in the sediments rapidly decreased beyond these two locations 
with most samples at either trace levels or below the detection limit of 0.002 ppm. 

Twenty-five soil samples were also collected in September of 1987. Several were 
collected adjacent to the drainage stream. The only detections above the detection limit 
were SL-06 and SL-07, located in the right-of-way between the COSCO and CPC 
facilities with total VOCs at 4.56 ppm and 0.46 ppm, respectively. 

Over one hundred soil gas samples were also collected in 1987. Most of the samples were 
collected adjacent to the drainage stream. The locations of all of the samples described 
above are shown on Plan 1 of Appendix B of the RI Report for,the Spring Valley Well 
Field Site, dated February 1989. 

9.) Comment: Did the NYSDEC take any samples during the predesign sampling at depth from the 
contaminated area next to the COSCO building? Did they notice if the materials were of 
similar type of soils found during the RI? 

Response: Yes. Six geoprobe borings were collected from within the source area and vicinity. This 
consisted of sampling the subsurface soils in 4 foot intervals to a depth of at least sixteen 
feet. The materials found were similar to those encountered during the RI which consisted 
of several feet of fill followed by either sands and gravel or a siltlclay unit depending on 
the location. 

10.) Comment: Were any non-aqueous phase liquids (NAPLs) found in the soils or in any of the wells? 

Response: No NAPLs were identified during the predesign investigation. 

1 1 .) Comment: With respect to the stream samples, were there any environmental studies done to assess 
the effects on wildlife? 

Response: No environmental impact studies were performed during the remedial investigation. 
Given the relatively low levels of VOC remaining in soils and the fact that the previously 
contaminated portion of the stream is now buried, environmental impacts on this site are 
considered to be minimal. 

12.) Comment: According to the newspaper article today, it indicates that the NYSDEC does not want to 
clean up the site; what is the reason? Why won't the entire remedy be done? 

Response: The newspaper had several inaccurate statements. It inferred that the NYSDEC is not 
performing the soil remediation so it can refund money to the polluters. This is not the 
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case. The NYSDEC has received $2.5 million in settlement costs fiom the potentially 
responsible parties to help pay for the site remediation. Regardless of the final actual cost 
of the remediation none of this money will be refunded to those parties. As explained in 
the Record of Decision, the NYSDEC is not going to implement the soil remediation 
because the remaining levels of VOCs in the soils are below current remedial cleanup 
objectives. However, the more costly groundwater remediation will still be performed. 

13.) Comment: A.) When it rained the former drainage reach flooded in the area around the 
communications tower. Were soil samples collected near the tower to see if the ground 
there was still contaminated? Contaminants sat there since this area flooded. 

B.) Also the line overflowed over toward our house on Congress Street and flooded out 
the lot on West Street. Has any testing been done around our lot, which is at the end ofthe 
line of flooding? Vegetation does not grow on this lot. 

Rewonse: A.) Based on this comment and the uncertainties regarding the current state of the buried 
drainage reach, in December 1998 the NYSDEC collected additional subsurface soil 
samples using a geoprobe in the vicinity of the communications tower and former 
drainage reach. The sample locations are shown on Figure 3 of the Record of Decision. 
VOCs were detected in the soils, but at relatively low concentrations, 0.0012 to 0.0099 
parts per million (pprn) total VOCs, compared to the current cleanup objective of 1 ppm. 
However, the groundwater in this area was found to contain approximately 1.27 ppm of 
total VOCs which is high relative to the groundwater standard of 0.005 ppm. Because of 
the presence or residual contamination in the groundwater, an additional overburden 
extraction well will be installed in this area as part of the site-wide groundwater extraction 
and treatment remediation. 

B.) During the RI samples were collected from sediments and surface water along the 
drainage reach from the point of the discharges fiom COSCO and CPC and extending 
downstream to the Spring Valley Well Field. These samples only identified significant 
concentrations of VOCs in the sediments directly adjacent to the COSCO and CPC 
facilities (samples 01 1 and 012). Sediments downstream contained only trace amounts of 
VOCs or were non-detect. VOCs in the surface water samples were dissolved in the water 
downstream of the CPC discharge and, therefore, would tend to migrate into the 
groundwater. Soil gas samples were collected along the drainage reach including the area 
west of West Street and along the western boundary of the Department of Public Works 
parcel. Significant quantities of VOCs were not detected in any of these samples. Based 
on these results significant contamination in soils/sediments was limited to on-site areas 
and the stream sediments immediately adjacent to the site. However, even these levels 
have been reduced over time by natural degradation mechanisms and migration into the 
groundwater. 

14.) Comment: Are any remaining contaminants dangerous? The article I read indicated that TCE is 
dangerous to animals and harms the liver and can cause cancer. 

Resvonse: The VOCs disposed on site, such as TCE, can be harmful to humans and animals if the 
person or animal is exposed to high enough amounts of the chemical under some 
conditions of exposure. These conditions include the duration, frequency, and route of 
contact with the chemical. This is unlikely at the COSCOICPC site since levels of VOCs 
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15.) Comment: 

Res~onse: 

16.) Comment: 

Res~onse: 

17.) Comment: 

Res~onse: 

18.) Comment: 

Res~onse: 

currently present in the on-site soils are below levels which result in health effects if 
contact with the soils occurred. In addition, in order to be exposed to the compounds one 
would have to have contact with the on-site soils through soil excavation or similar 
activity. However, VOC levels in the groundwater at the site are above public drinking 
water standards and could result in health effects if significant quantities of the water was 
ingested under certain conditions of exposure. Therefore, to further protect the Spring 
Valley Water Supply Wells located downgradient of the site, the contaminated 
groundwater at the site will be extracted and treated to remove the contamination. The 
Well Field is equipped with a treatment system to remove any VOC contamination 
present in the groundwater extracted there prior to distribution. 

How many samples, if any, were collected from the DOPW property? 

During the RI, four samples were collected from sediments in the former drainage way 
on that property, one soil sample was collected to the west of the drainage way and four 
soil gas samples were collected. During the second phase predesign investigation, five 
geoprobe soil samples were collected and screened (see response to comment 13a, above). 
From these, three soil samples were analyzed and one groundwater sample was analyzed. 
In addition, a bedrock monitoring well was installed on the property and sampled during 
the predesign investigation. 

Is it the nature of these contaminants to float on water or do they sink? 

PCE, TCE and 1,2 DCE sink as they are all denser than water. 

Since the contaminants were discharged to the drainage stream, wouldn't it be reasonable 
to take a core sample next to the tower now since a significant amount of contaminants 
could still be there since the discharge was there? 

This has now been done, see response to comment 13a, above. 

If contamination was in this part of the stream, why was the tower put there? 

The tower was constructed without the NYSDEC's knowledge. Unfortunately, there was 
some misunderstanding by the Village regarding the NYSDEC's plan to remediate 
contaminated sediments from the portion of the drainage way now covered by the tower. 
Although the sediments beneath the tower can not be remediated, they no longer pose any 
threat since there are no possible exposures to them. 
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ADMINISTRATIVE RECORD 

COSCOICPC Site ROD Amendment 
Site No. 3-44-035 

1. Proposed ROD Amendment, COSCOICPC Site, Spring Valley (V), Rockland County, New York, Site 
No. 3-44-035, NYSDEC, October 1998. 

2. Final Work Plan - Remedial Design, COSCOICPC Site, Spring Valley, Rockland County, New York, 
Site No. 3-44-035, CDM, May 1997. 

3. Final Predesign Program Report - Remedial Design, COSCOICPC Site, Spring Valley, Rockland 
County, New York, Site No. 3-44-035, CDM, October 1998. 

4. Letter Report: Geoporobe Investigation of Drainage Ditch, COSCOICPC Site, Spring Valley, Rockland 
County, New York, Site No. 3-44-035, CDM, March 1999. 
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APPENDIX C  
LABELLA SITE OPERATIONS AND MAINTENCE MANUAL 
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PARTS LIST

SUBASSEMBLY 200.1 40.00006

A3 500-140-02980Nipple..5xClose,TxT.Brass
B 1 500-140-02510 Elbow 90. .5Fx.5F, brass
C 1 500-140-02520 Elbott, Stre€190, .5Fx.5M, brass
D 2 500-140-02890 Hose Baô.5Mx.5M, brass
E 1 50G140{2740 Valve Ball .5Fx.5F, brass
F 1 500-140-02630Tee,.5Fr5Fr5F.TxTxT.Brass
G 1 5.S' 500-200{01 50 Hose,llãlDxV8'OD.Polyur€thane
H 2 500-1/10-00030 Clamp, Hoss,5/16-718', sst

MOUNT VALVE AND NIPPLE
HORIZOIf¡AL

NORÎH EAST ENVIRONMENTAL PFODUCTS. INC.
17 TECHNOLOGY DRIVE
WEST LEBANON, NA[' HAMPSHIRE 03784

\
7

/
\

SITE TUBE ASSEMBLY
1300P & 2300P

A 200-140-00006 11
Ç ø
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GRAV|TY DTSCHARGE TRAP SET-UP (SEE NOTE 6)

I. VERTICAL TFAP HE¡GHÍ SHOULD BE SET SO THAT THE SYSTEM
MAINTAINS A SUMP TANK WATEB LEVEL OF 4.5 INCHES (FROM
THE BOTTOM OF THE SUMP TANK) DURtNc NORMALOPERATTON.

VENT LINE
2. THE 4.5 INCH WATER LEVEL ALLOWS THE HIGH LEVEL ALARM

SWITCH TO FESET ANO ALSO FORMS A WATER SEAL AFOUNO THE
SOTTOM TRAY DOWNCOMER AND THE EFFLUENT WATEF LINE, THIS
PREVENTS AIR FBOM ESCAPINC¡ THROUGH THE EFFLUENT WATER
LINE AND BOTTOII TRAY DOWNCOMEB.

¡PRAYNozzLE s 
liF"Kî^i38,ff+',fElå"ff='^f,iFilRIil,?:^rER 

FR.M

1, IF THE SUMP TANK WATER IS DEEPER THAN 4.5 INCHES WHEN THE; 3låT ¡5å'i'"'Ë^?15iã'i*Jå'"3F'JË1"T3fiåüF"iiE'fiJf
5. IF THE EFFLUENT LINE BECOMES FOULED, IT WILI REDUCE THE

)OWNCOMERS DIAMEÍEH OF THE IINE AND CAUSE THE WATER LEVEL TO FISE.

6. A TRAP IS NOT NEEDED IF THERE IS A DISCHARGE PUMP.
SEALPOTS (FORM WATER.SEAL,
ÐOTTOM OF OOWNCOMEF MUST
BE SUBMEFGED. WATER REMAINS
IN SEALPOTS WHEN FEED WATER
SHUISDOWN.I 

rtrtrGEvrr^rcn F@Ft FIEFEIFìE¡¡GE @¡tlfl\t I

'ostrlvE AtB pREssuRE FR9M BL9WER þrO MOìf 4\SsLÉbJll¡NLE lPlËh¡ lllilJll$
PRESSURE lN lNcHEs oF WATER coLUMN) DR4\WlNlro. $EE DRAW0INI@6 ltli,lÁ\If

ARE SlPEG0lF[rO t@ ]fl]CûrÐ QilNIìï.
HIOH LEVELAI-ARM FLOAT SWITCH

HEIGHT OF INVERTED U.TRAP TO
NTAIN 4-5 in. WATER LEVEL lN SUMP
K DURING STRIPPER OPERATION

rT_ WATER LEVEL FOFMS WATER-SEALTO PREVENT AIR
FBOM ESCAPING UP DOWNCOMER OR THFOUGH
EFFLUENÏ WATEF LINE

stDE vtEw

DO NOT USE THIS TRAP WHEN PUMPING oUT OF ShallowTray
OR WITH INDUCED DRAFT SYSTEMS

NORTII EAST ENVIFONT¡ENÍAL PRODUCTS. INC.
I7 TECHNOLü¡Y DRIVE
WEST LEBANON. NH 03704
(6031 20s-706t

ÌOLERANCES
UNI-ESS

oillERtvt!¡E
SPECIFI€D

rtln.

OHAWIH(¡ ]IAHÈ:

GRAVITY DISCHARGE TRAP HEIGHT

ORAWIM¡ ': 90(Þt4(Þü)00t

DRAWN:
MS

CUSTOMEF:

DAIE:
I t/8¡93 ScAtE: I SIZE:^ l9HEEl: oF:



SEALPOT FUNCTION . WATER SEAL

INLET WEIR

sEA¡-poÎ
(F|LL SEALPOÎS PRIOR 10 Sl Rl-lrP)

DOrVr¡COTER

cAuTtoN!
SEALÞOÎ ÍUS1 BE FILI.EO Wîfi WAIER IO CFEATE WAÎER SE L

AERAÎIONTRAY

FOR REFERENGE OßIUV I

UO DOOÎI ASEEÙ]tsUE PER TfrNO8

EF¡AUMD{I@. SEE ÐB.AWINIGS ÏHAIT
ARE SPE.dFOG f¡e) TT{¡OS [J¡N[Î.

OUTLEIWEN

U}¡F¡IIED SEALPOÎ

WATEB SEAL

OOYVNCOMEB

SEAT.POT

FILLED SEALPOT

I. EACH AEFAÎOI¡ ÎR¡Y CONIAINS 
^ 

SEALÞO1. ALL SEAI.PO'IS I¡IJST 8E FILLEÐ WTÎX WATEB 10 FOBM
A WATEF SEAL AFOt'NO lHE DOYVTTCOMEHS.

2. lF SEALPOIS AFE t{OT FlllED. AIB wll TFAVEL UP lHe æurtr¡COr¡EB AND ?REìrE¡flWAfER
FEOM FLC'YI,ING DOVÚN THÊl''t ÎHIS Yl4U CAUSE .'HE WAIEB TO WEEP THHOIJ9H THE 3,16.
AEHATION I{OI€S ON TH€ BOì-ÌOT' OF EACH IRAY. RES1JLIIì¡G¡ IN POOß REI'OYAL EFRCIENCY.

Í}{Ê SUMP ÌTNK WATEF LEVE! 
^CiS 

AS A W^TEñ SEAL FOF T¡{€ 8O1ÌOM 1;IAY DOUÀGOr'EF.
. - MAINTAIN AT LEAS? 3. OF IYATE;I D'¡ lHE SUUP I^À¡K Al A¡I ïUES.

. SEALPOÎS CAN 8E F¡I¡ED TIANIJ^IIY. OF 8Y FOIIOVYING lHE PñOCEDUNES USTED IN lHE
OPEBA'IION ANO U INTEì|ANCE l¡laNlJAL

¡oßü E^8T Eraì[nora¡Þfrat ?nooucls tt{c,
tT lEcrraol,od D¡YE
wE81¡.El¡rgt mr 6?ra
(atl¡t}Torr

ÌotL^rclt
¡r¡tE

onattl¡t
rt¡o¡lD

!tl

SEALPOÎS

90È160@61

Ð^fE 11nùû
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AIR OUT

AIR DISCHARGE
PORT
CONNECTED TO
BLOWEH INLET

AIR IN
<_

- AIR INLET PORT
(oPEN TO ATMOSPHERE)

OPEN TO
ATMOSPHERE

<- STANDPIPE
SEE NOTE '

INTERNAL PLUMBING
SUPPLIED BY NEEP
(rF REOUTRED)

1

NOTES
HEIGHT TO TOP OF STANDPIPE SHOULD BE
1'HIGHER THAN LOWEST POINT ON AIR
INLET PORT.
DO NOT USE THIS SETUP IF PUMPING OUT
OF Shallowïray.
DISHARGE PIPING SHALL BE GREATER
THAN OR SAME SIZE AS WATER DISCHARGE
PORT.
PIPING RUN MUST PITCH AWAY FROM
STRIPPER.

3

4

DRA'-,1!INO FOR REFEBENCE ONLY
DO NOT A8SEMBLY PE}I TIIIS
DRA"lNO.
SEE DRA'/I'INOS THAT ARE gPECIFIC
TO THIS UNIT.

WATEB OUTLET
SEE NOTE 4

À.-v NOBTH EAST ENVIRONMENTAL PRODUCTS, INC.
I7 TECHNOLOGY DR¡VE
wEsT LEBANON, NEW HAMPSHIRE 03784

RECOMMENDED GHAVITY DISCHARGE SETUP
FOR INDUCED DRAFT SYSTEMS

A 900-1 40-00003 t1
d

ø

r¡t¡ NoNE I oottorscÂtEDRÂwrNc lo'^* nc rò^r' 
7-7-95



MINIMIZE NUMBER OF ELBOWS
AND TOTAL LENGTH OF PIPE TO
REDUCE PRESSURE LOSSES.

MODEL

1300
1300P
2300
2300P
2600
3600
31200
41200

1.

2.

3.

4.

6.

7.

NOTES:

RUBBER COUPLING WITH STAINLESS STEEL RING CLAMPS.

VENT LINE PIPE DIAMETER MUST BE EQUAL TO OR GREATER THAN THE AIR
EXHAUST VENT DIAMETER ON THE AIR STRIPPER COVER.

FIRMLY SUPPORT PIPE AT ROOF PENETRATION.

FOR INTERMITTENT OPERATTON, TNSTALL W|RE MESH OF 1t4',(OR LARGER). FOR
DRINKING WATER SUPPLY, INSTALL ELBOW W¡TH WIRE MESH.

5. ALLOW CLEARANCE FOR REMOVTNG SECTION OF VENT LINE FOR EASY ACCESS TO
AERATION TRAYS.

PITCH VENT LINE TOWARD SHALLOW TRAY UNIT.

USE PIPING THAT HAS ADEQUATE STRENGTH (PRESSURE OR VACUUM)
SPECIFICATIONS, AND THAT IS OF SU¡TABLE MATERIAL.

TABLE 1

VENT LINE DIA. IINCHESì

6-5/8
6-5/8
6-5/8
6-5/8
8-5/8
10-5/8
16-5/8
18-5/8

900-90G00016 REV. B KM 11nß5



AERATION PROCESS. COUNTER.CURRENT AIR AND WATER FLOW

SPRAY NO77LE

AERATION TRAY

CONTAMINATED
WATER INLET

INLET CHAMBER/SEALPOT

DOWNCOMER

INLET CHAMBER/SEALPOT

¡NLET CHAMBER/SEALPOT

AERATION TRAY

AERATION TRAY

CLEAN AIR INTAKE

WATER HOLDING
(SUMP) TANK

CLEAN WATER
OUTLET

FOR REFERE$OGE ONILV I

DO [V@ìT ASSEMBTE PER ]ÎHÛS
DRAWuûg@. SEE DFIAWON]GS ]THA]T
ARE SPtrGOFTG TO T1HOS UCSÛT.
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WATER FLOW
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NORT}I EAST ENVIRONMENTAL PRODT.IC1S, INC.
17TEC}INOLOGY DRIVE
JYEST LEBANON, NTI 03784
(603) 298-7061

TOLERANCES
UNLESS

OTHERWISE
SPECIFIED

+1 in.
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AERAÎON PROCESS

IRAWING *: goG2o&oooo3

DRAWN: Ms'

DATE: 1t11t93
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WATER ISSUES

1. What is the water flow rate through the sfipper?

2. ls there foam in the air stripper caused by surfactants, greases, fats , etc.?

3. What else is in the water besides the contaminates in question?

4. Are there occasionalslugs of free product that could contaminate the sump of
the air stripper?

5. Does the sump tank have at least 4 inches of water at all times?

6. Are the seal pots on each tray full of water?

7. Are the samples being taken, stored, and tested Per approved methods?

AIR ISSUES

1. What is the air flow rate through the süipper?
- How is it measured?
- How does it compare with the shop tests?

2. ls there water blowing out the exhaust stack?

3. ls there air blowing out the water discharge pioing?

4. What is the design of the air intake and exhaust?
- ls there any constriction of the flow of air?

14. is there any way contaminated air can get into the blower intake?

MECI.IANICAL AND OTHER ISSUES

1 . ls the blower spinning in the corect direction? i.e.Top of blower wheel
spinning towards blower outlet. fl-he blower will blow air even if running
bact<wards.)

2. ls the system level?

3. When system shuts down, does blower continue to run for 5 minutes after
influent water stops?

4. Have there been any power outages that would cause untreated water to fall
into the sump?

5. Are trays properly stacked so that the downcomers are in seal pots?

FOULING ISSUES

!. ls there any scaling or fouling on the trays? The holes in the fays should be
3/16 of an inch in diameter.

2. What is the sump tank pressure reading? Has it changed over time?

DOCUMENT 9(xÞ90$00290 ø
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i: NOTES

: 1. DRAWING SHOWS ì/IÐ(IMUM CONFIGURATION. ACTUAL: PLUMBING SYSTEM MAY NOT COÌ.ÍTAIN ALL PARTS. SEEi e Roup sEt-EcÏoNs oN SHEET z FoR AcruAL sysrEM.
: 2. SEE DRAWING 900-140-00009 FOR GROUP D DETAILS..: GROUP D IS MOUNTED LOW IF PUMP OR FLOWMETEB

OPTION IS SELECTED, OR HIGH IF THESE OPTIONS ARE NOT
SEI,.ECTED.

3. HOSE LENGTH VARIES WITH NUMBER OF TRAYS.
SEE GROUP C SUBASSEMBLY FOR APROXIIT/ÙATE HOSE
LENGTH.

4. GRAVIW SYSTEMS HAVE STRAIGHT TUBE INSTALLED.
PUMPED SYSTEMS HAVE NO2ZLE OPT]ON INSTALLED.

5. TEE OPTION INSTALLED ONLY IF GROUP D IS MOUNTED
HIGH. ELBOW IS USED WHEN GROUPS C.E. OR F ARE
SELECTED.

6. BUSHING USED ONLY WITH SMALL NOZLE.
7. PIPE LENGHT BEFORE AND AFTER FLOWMETEF MUST BE

FIVE DIAMETERS ¡N LENGTH. SEE DRAWING NUMBER
s00-140-00016 ÐR Gm.P ESaEcnoN DETAILS.

8. Ft.¡vP ADAPTER GFOf COl.lFlcURATlOì¡ VARY ACCORDNG TO
R¡tp OUrUgrpOFÍ AND CONNECION TO EIII+H THROTTLE
VALVE CR FLO^,IIE'TER E DRAWNG l{.nBER
900-140-00016 FOR Gm.F FSELECÎoN

Ett
|:E:

ê 1rofJËrffotto=Jlrr?ü¿nE*rAL 
pRo'Ucrs, rNc'

V WEST LEBANoN, NEw HAMPSHIRE o3z84

23OOP INLET PLUMBING PVC 80

A 900.140-00015
un

1oZ B
* NoNE I oonorscruonlwxc l* Rc 3-20-95
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SAMPLE PORT, PRESSIJRE GAUGE TEMPERÂTURE GAT,GE
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SAMPI-E POHÍ, PRESSUHEGAUGE

D3 D2 D3 D4 D3
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TEMPEFATUFE GAI'GE,

suBÂssEilBLY2 0 0- 1. O-01 02 0

@

TD3
E@
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GROIJP D PAHTS LIST

D1 500-1 40-00250 Bushing,.5Mr.25F,TrT, PVCSo
D2 500-1 40-00940 Tee,.5",T,PVC80
D3 500-1 40-01 380 Nipple,.5rClose,T,PVC80
D4 500.1 40-01 300 Valve,Ball,.5,T,PVC80
D5 500-130-00'l 50 Gauge,Water Pressure, O-50PS¡
D6 500-130-001 90 Gauge,WaterTemp,(0-140),4.0'
D7 500-r40-00795 Elbow,9O,.5Fr.5F,TxT,PVC 80
D8 500.140.00590 Coupling,.5Fx.5F,TxT,PVC8 0
D9 500-140-02000 Plug, .5M, T, PVC 40

.ô. NoRTH Easr ENvTRoNMENTAL pRoDucrs, rNc.

- 

f7 TEcHNoLocY DRtvE
V WEST LE9ANoN, NBlf HAMPSH|RE 03284

lru
GROUP D PLUMBING CONFIGURATIONS

SAMPLE PORT, TEMPERATURE GAUGE, PRESSURE GAUGE

A 900-1 40-00009 1 -1 A

H NONE I oo¡orsc¡tEDn¡wxc l* æ ttt 5-l-96



-"1

PLUMBING SYS
SE.EGT O\E FI

GHOUPA
200-140-01131 NOZZLE(I TO 10 GPM)
A1 1 5OO-1 4O-OO160 Nozzle,10.0gpm@15psi,.375,E
A2 1 5Oo-140-00260 Bushing,.5Mx.375F,TxT,PVC8C
A3 1 5OO-140-00360 Bushing,1.25Mx.5F,TxT,PVC I
A4 1 5oo-140-00730 Coupling,1.25Fx1.25F,TxT,PV(
A5 1 5OO-140-01480 Nipple,1.25x2.0L,TxT,PVC 80

2OO-1 40-01 132 NOZZLE(11 TO 19GPM)
A1 1 5OO-140-00180 Nozzle,19.79pm@1 Spsi,.5,Brar
A3 1 50o-140-00360 Bushing,1.25Mx.5F,TxT,PVC I
A4 1 5oo-140-00730 Coupling,1.25Fx1.25F,TxT,PV(
A5 1 500-140-0't480 Nipple,1.25v2.OL,TrT,PVC 80

200-140.01133 NOZZLE(20 TO 25GPM)
A1 1 500-140-00190 Nozzle,25.5gpm@'tSPsi,.75,Br
A3 1 500-140-00380 Bushing,1.25Mx.75F,TxT,PVCt
A4 1 500-140-00730 Coupling,1.25Fx1.25F,TxT,PV(
A5 1 500-140-01480 Nipple,1.25x2.0L,TxT,PVC 80

200-140-01134 NOZZLE(25 TO 50GPM)
A1 1 500-140-00210 Nozzle,57.ogpm@1Spsi,1.0,Br
A3 1 500-140-00420 Bushing,1.25Mx1.0F,TxT,PVC€
A4 1 500-1 40-00730 Coupling,1.25Fx1.25F,TxT,PV(
AS 1 500-140-01480 Nipple,:.25x2.0L,TxT,PVC 80

200-140-01 13s TUBE (GBAVfTY FEED TO 5oGPM)
A1 4" 500-140-01670 Pipe,1.25',PVC80
A2 1 500-140-0',l100 Adapter,1.25Mx1.25F,TxS,PV(

GROUP B
200-140-01136 ELBOW
B1 1 500-140-03100 Nipple,l.25r.Close,TxT,Brass
82 1 500-1 40-02580 Elbow,90,1.25Fx1.25F,TxT,Bra
83 1 500-140-02926 Hose Barb,1.25Mx1.ZSM,TxB,B

200.1 40-01 1 37 MANIFOLDTEE
B1 1 500-140-03120 Nipple,1.25x2.5L,TxT,Brass
82 1 500-1 40-02650 Tee,1.25Fx1 .25Fx1.25F,TxTxT
83 1 500-1 40-02926 Hose Barb,l.25Mx1.2SM,TxB,B
84 1 500-140-00360 Bushing,1.25Mx.5F,TxT,PVC 8

M

C2 5' 500'140-03841 Hose,Pu¡e Watcr,1.25'
C3 1 5OO-140-02926 Hose Barb,1.25Mx1.25M,TxB,Bras
G¡t 1 50o-140-02650 Tee,1.25Fx1.25Fx1.25F,TxTxT,Br
CS 1 5OO-140-00360 Bushing,l.25Mx.5F,TxT,PVC 80
C6 1 500-140-03100 Nipple,l.25rOlose,TxT,Brass
c7 1 5oO-140-02770 Valve,Ball,1.25Fx1.25F,TxT,Bra

2OO-I40-01139 VALVE& qTENDEF. 2 TRAY
Cl 2 500-140-00045 Clamp,Hose,l-St'!6-2-1 14

C2 6' 500-140-03841 Hose,Pure Water,1.25'
C3 1 500-140-02926 Hose Barb,1.25Mx1.25M,TxB,Bras
æ 1 500-140-02650 Tee,1.25Fx1.25Fx1.25F,TxTxT,Br
CS 1 500-140-00360 Bushing,1.25Mx.5F,TxT,PVC 80
C6 1 500-140-03100 Nipple,l.25xClose,TxT,Brass
C7 1 500-140-02770 Vaþe,Ball,1.25Fx1.25F,TxT,Bra

200-1 40.01 1 40 vALl/E & SIENDER - 3 TFAY
Cl 2 500-140-00045 Clamp,Hose,l-5116-2-1 14

C27' 5OO-140-03841 Hose,Pure Water,1.25'
C3 1 500-140-02926 Hose Barb,1.25Mx1.25M,TxB,Bras
ef 1 500-140-02650 Tee,1.25Fx1.25Fx1.25F,TxTxT,Br
CS 1 500-140-00360 Bushing,1.25Mx.5F,TxT,FVC 80
C6 1 500-140-03100 Nipple,l.25xOlose,TxT,Brass
C7 1 5Oo-1 4o-o277 0 Valve,Ball, 1 .25Fx1 .ZSF,TxT, Bra

200-1 40-01 1 41 vALlÆ & EKTENDEF . 4 TRAY
C1 2 500-140-00045 Clamp,Hose,'l-5116-2-114
C2 8' 500-140'03841 Hose,Pure Water,1.25'
C3 1 500-140-02926 Hose Barb,1.25Mx1.25M,TxB,Bras
C4 1 500-140-02650 Tee,1.25Fx1.25Fxl.25F,TxTxT,Br
C5 1 500-140-00360 Bushing,1.25Mx.5F,TxT,PVC 50
CG 1 500-140-03100 Nipple,l.25xClose,TxT,Brass
C7 1 500-140-02770 Valve,Ball,1.25Fx1.25F,TxT,Bra

sF DRAWING tf e00-140-00009 ffi cff.P D sEt-EcTloN
ss DRAWNG N 900-140-00016 rcR Gm-F EA FSE!-ECTION

GROUPC
l-'l zoo-r4o-ot t3s vALvE& ETTENDER - 1 THAY
l-J cl 2 5oo-140-00045 Clamp,Hose.l-5116-2-1 t4
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lro n

rEM SELECNON
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ras
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ess
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23OOP INLET PLUMBING PVC 80
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82 83 B8

B rfin

B2

t

¡ilf
82 83 B8

87 = Lall v'rlvt E
a"

Cus rCrvigr n

GROI.IPA

- 
2oo-l4o-01123 INTERNAI SuCTloN EtBow

I Y I nr I 500-140-01130 Adapter,3.0Mx3.0F,Txs, PVC 80
ê ¡23.S. So0-t40-0t200 Pipe,3.g',PVC80

A3l 500-140-OO890Elbow,90,3.0Fx3.0F,SxS'PVC80

(rcu¡r c BI

GK¡{.PB

Bl I 500-t40-02340 8ushing,3.0Mx2 0F,TxT,Brass
82 4 500-140-03210 Nipple,2.0xClose,TxT,Brass
83 3 50o-140-02710 Union,2.0Fx2.0F,TrT,Brass
84 | 5oo-t40-02655 Tee,2.0Fx2.0Fx2.0F,TxTxT,Brass
85 2 500-140-03251 Nipple,2.0x6,0L,TxT,Brass
86 2 500-l4o-02615 Elbow,sl¡eel90,2.0Fx2.0M,TxT,Brsss
87 C¡00-ta0.0e66ürú¡þEehcÈlÇL0ffiôE¡FrT#çrrsr
Bs 2 500-140-02330 Buahing,2.0Mxl.25F,TxT.Bress
Bg 2 500-140-03100 Nlpple,t.2SxClose,TxT,Bras¡

GROI.,PC

200.ra0.0il{E THRoTTLE VATVE l"
Cl 2 500-140-03060 Nlpple,l.0rClose,TxT,Brass
C2 I 5OO-140-02780 V¡lv¡,Ball,l.0Fxl'OF,TxT,Bresg
Cg I 5OO- I 10-02640 Tee.l .0Fxl .OFxl .0F,TxTxT.Bras¡
C4 I 500-140-02240 Bushlng,l.0Mx.SF,TxT,Brass

SE DRAWî'IG N¡ 9OO.14O.OOOO9 ffi GMJP D SELECTION

ÞtuE vtEw
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SAMPLE POBT, PFESSI.BE GAUGE TEMPERATURE GAI''GE

suBÂssEllBLY2 0 0 - 1 4 0-o1 0..

r
D1 i

Dl- T"'ffigFHD. D3
o.E

wffiu
D3 D2 D1

GMIJP D PAHTS LIST

D8 500-140-00690 80
D9 500-14G02000
Dl0 500-140-02980
D11 500-140.02630 ss
D12 500-140-00060 Valve.Vacuum Relief 1/2'

NO OPTIONS

PFESSURE GAUGE TEMPEFAÎJHE GATJGE

suBAssEnBLY200.l I 0-01 0a 3

D5

Tor Ii
mftæ
D3 D2 Dl

SAIIPT.EPOFT

S¡JBÂSSEilBLY2 0 0. r a 0-0 f 0 3 I

ilL@ Fì Tõ E
Dro Dfr D3 uD¿l D3

SAMPLE POFÍ. PRESSURE CTAUGE

suBAssEilBLY20 0-1 4 0-01 04 1

D1 E

^dËmrlsD3 D2 D3 D4 D3

T
PRESSI,FECIUCE

D5

t-
I¡-l

suBAssEtBLY2 00.1 4 0-01 039

orzffi-l
-[f:-@ gì ri

Dl0 Dl'l

SAMPLE POHT, TEMPERAruRE G/IIJGE

D3 D2 Dl r@qF@
Eo.E^ SUBASSEilBLY2 0 0- I 4 0-01 0¿l 2

suBÂissE BLY2.o-r4o-or04o 
I

é=l l7o#3rtf"T"tJiTr?HENTAL 
PRoDucrs, t N c.

V wEsr LEBANoN, NETv HAMPSH|RE osz84

GROUP D PLUMBING CONFIGURATIONS
SAMPLE POF|T, TEMPEBATURE GAUGE, PRESSURE GAUGE

I euupeo olscnnnee 
I

A 900-l 40-00008
EF

1 -1 ø
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AIR PRESSURE GAGE

NOTES
I PRESSI,'RE UNE SHI'T€FF VALVE SHOTJLD

BE CLOSED t.i.¡TlL A RE.ADING 6 NEEDED.
THIS WLL PREVENT CONDENSATION FROM
BTJIIÐING UP AND FLOODING THE GAGE.

HGH NESS'NE

rtussnE sÌsrEa
corüEcr HosBAlS Ar¡D ruû¡6 lo l{GH
rlES¡rE FoÍIS|GAGE ]¡^tÆ lOtY
rrEssrE ¡ür ffirrD Arìsã{ErE
ooüEcl AT An íÌ,'tEr gxP TA¡{L

Y t¡t¡rsÍslltl
oorilEcT HosB^t¡ Alo TlrBm lo Low
PTESS¡E Ffif O{G^GE. I.EAVE HEH
TîESS¡E ¡OÍT ffiN TO AII{)SPHERE
coÙrtEcT AT An STmPER Sf^O(

l¡w PtESg¡E

BACK OF GAGE

20O-f tO{0209 A¡r pr..¡rG frgfÊ grl (ÞFG
or Soo.t3o{qr3s Cryg.¡,t Pr.sll'r.Osavc
.a' 50(Þ200{01 45 1uÞn9 Air3ll 5&5/r 6Ð

Z0G13OO02!O Ah pr.ral'r !re¡r. Srl O-rotc
ol 50G130{OíO Gafr Ar P!.ttr!. O-f oTYC
04' f'0o.200{Olas Tubúg A¡rln es/r 5@

200-t lmozl I A¡i p7.¡ür in¡. SIJ¡ O-l s'rc.t SIXÞ130{æSO G.¡Ê A¡? Èrrúr(Þf S'¡vC
¡.' 50û200{01.5 1r¡¡E At:tn dùS/t 600

200-130{O¿l I Alr p¡n¡r ¡s¡l¡ 9J¡ O-ZO'rc
.1 SOO-l!0{q)O Ge¡c Air ÈrrrnO2O'lvC
.a' 5oG?0O¡C..JÌüiE Ar3n&s/rGOD

20ût!0{OZlt A¡t rrrrrrt 3r¡r Slrl O-!Ob
.1 5OGllOaæ6S Gru¡¡ A¡r Pltr¡ln e!0'
..' 90G200{0taS luliìO A¡r3^ 5Dr5/l6@

2O0.Î!O{OZÎ¡I r¡r F.ütt iü¡gr. SJB O{O'¡r
ol S00-t!0{O65 6llgG Ai Prc!Í¡rG,0<O'lvC..' 5O0-20GOOr.5 Tu¡ìg AiSn 6lD¡S/r €OO

2Þt30{0215 Ar Drc¡¡n !.rf: gr3 o.eo'c.l 50Þl!0'0061 6¡¡G¡t Frrs¡n.(Þ60'r
o{' 50G200{01aS l{a..!/r fi(l r 5/r 6.¿Tt9€ñ,cþ

(Pr¡rccÐ)

o
ø¡,GGÐ)

@

trrqtil
¡¡l^tEt, ¡It x F9{tÊ ctt¡a

AIR PRESSUREGAGE



)R PLASTIC SYSTEMS

ramc Assembly, 1300P Steel
12 Frame,Sleel.l300P
15 Frame, control panel

FRAMES FOR STAINLESS SYSTEMS

200-f 70-00030 Framc assemblv. 1300
A 1 500-17G00021 Frame Tanx. Sreet. l30O
B 1 500-170-ü)031 Frame, Blower, Sreel, 1300/2300
C 1 50G'170-00045 Frame, conrrolpanel
D 1 500'170-00047 lnstrument Drackel

Fra041 , S¡eet,2300031 ,1300/2300
045
o47

20e170{0032 Frame assembly, 2600
A 1 500-170-00051 Frame, HotdinE Tank.Sreet 2600
B 1 500-170-00061 Frame. Btower. Steet2600Æ600
C 1 500-170-00045 Frame, control Danel
D 1 500-1 70-00(X7 lnsrrument braiket

200-170-0009¡ Frame assambly, 3600
A 1 500-170-00071 Frame, Tank. Steel.3600
B 1 500-170-00061 Frame, Blower, Sleel2600/3500
C 1 500-170-00045 Frame, con¡rol panel
D 1 500-170-00047 lnsrrumenr braiket

200-170{0034 Framc asrcmbly 31200
A 1 500-170-00080 Frame, Tank. Steet.31200
B 1 500-170-00091 Frame, Blower, S¡eel, 31200
C 1 500-170-00045 Frame. control Danel
D 'l 500-170-00047 lnsrrument braiker

200-170{0035 Frame assembly, 41200
A I 500-170-00100 Frame.Tank.Sreet 41200
B 1 500-170-00096 Frame. Blower, Sleel. 4i2OO
C 1 500-170-00045 Frame, conuol panel
D I 500-170-00047 tnstrumsnl bÎaik€l

A ^-.
v

NORTH EAST ENVIRONMENTAL PBODUCTS, tNC.
17 TECHNOLOGY DRIVE
WEST LEBANON, NET'Y HAMPSHIRE 03784

SHALLOW TRAY FRAME OPTION

A 900-170-00020 11ú ø

NONE I ooxorscaEDn wlrc RC
ut¡ 

11,ßÆ16



LOW AIR PRESSURE/VACUUM SW]TCH

PRESSURE D¡FFERE¡TTAL SWITCH

CONNECTION NOTE

LOIIV AIR PHESSURE SISTEM
CONNECT FITÏNGS TO HIGH PESSURE PORT

OF PRESSURE DIFFERENTAL SWITCH,
LEAVE LOW PRESSURE PORT OPEN.
STRIPPER CONNECT]ON ON SUMP TANK

LOWVACUUM SYSTEM
CONNECT FTTÏNGS TO LOW PESSURE PORT

OF PRESSURE DIFFERE¡INAL SWITCH.
LEAVE HIGH PRESSURE PORT OPEN.
STRIPPER CONNECÏON ON STACK

1/8NPT HIGH
PRESSURE PORT

V
E =r=.o*
t?bm

D

RANGE ADJUSTMENT

20G13È00201 LOïìf prrss/vac cwitch .¡l-1.5'we

500-r3G00070 Switch Air Pressure, .¿t-1.6'WC
500-1 40-02960 Nipple,.l 25xOose,TxT.Brass
500-1 4c02490 Elbòw.90..1 25Fx.1 2SF.TxT,Brass
5OO-2OO-00145 Hose,3l 6id r 5/16od,Ty9on,cle

A
B
c
E

-7 NORTH EAST ENVIRONMEIÍTAL PRODUCTS, INC.
17 TECHNOLOGY DRIVE
WEST LEBANON, NEW HAMPSHIRE 03784

LOW A¡R PRESSUREA/ACUUM SWITCH
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INSTALLATION, OPERATION AND
MAINTENANCE MANUAL

Shal lowTray Aeration System

i

I

North East Environmental Products lnc.

seriar * 731) P- Ò 7- fl 29
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ShallowTray Low Profile Air Stripping System. ......Section 2

The ShallowTray Prccess... 2-1
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Special Cautions!
Prior to start-up:

- Connect the lnterlock Switches.
Connect the High Water Level lnterlock, the Low Air PressureAy'acuum lnterlock,
and the High Air Pressure/1/acuum lnterlock (if required).

It is imporlantthat a qualitied,licensed electrician prlorm täese
installations.

- FItl the Sump Tank and Aeration Tray lnlet Chamberc.
F¡ll the sump tank to a depth of at least 5 inches (12.7cm), and fill the seal pots on
each tray. Use clean water only.

Please see Equipment Set-up in the Operating lnstructions section of this manual.

17 Technology Drive
Wesl Lebanon, NH 037&4
603-298-7061 Fax: 603-298-7063

ShallowTray Operation and Mainlenance Manual



ShallowTray is protec.ted under U.S. Patent No. 5,045,215 and 5,240,595. Other intemalional
patents pending.

ShallowTray is a registered trademark of North East Environmental Products, lnc.
All other brands and products are trademarks of their respective holders.
@ 1993. 1996 North East Environmental Products, lnc.



Section 1: Components List

9trtaTleyOp.rditn¡rdl¡hi¡b¡¡¡rc¡llrnd-



ShallowTray@ Low Profile Air Stripper Specification Sheet ' Polyethylene SVst¡$s

¿3vt P- ü- 5rlf Shlp drtc:
ShallowTray Sorl¡l *:

þù Cco:ngineered BY:

Jeign Review:

Additimal Tr€aFrent Equipment

VaporMate Scrlal f: Noeone Serlal #:

t. Speclal ComPoncnts / Regulrsments / lnlormatlon / Gomments

EconoPump Serlal *:

t rt- J\J-)r I

tl Deslgn Crlterla

Design Water Flow Rate

Maximum Water Flo¡, Rate

Weir Height

Equipment Power Requiremenls

lll. Baslc System ComPonents
t/

lSunp Tank, Cover, Bings
LI
;lAeration Trays (quantitY)

J Latches

V M"in Br*".'

1ì *' ,/3 O nO-, wtrich is considepd g 

- 
Low Waçr Elow Design, or 

-a 
l'ligh Water Flour Des.r..,' 

and is based on tfre blower model seþction.n-ì
-- 'tntet, -a'ouuet3 ø. 2OE va¡s, lo 

^,
INSTALL ALL EOUIPMENT PER APPLICABLE MTIONAL AND LOCAL CODES.
cÚsroUEN TO PROTECT EXPLOSION.PROOF MOTORS FFIOM RAIN.

CAUTION: IIAXIMUM PRESSURE OR VACUU¡II ACFOSS PLASTIC SYSTEM = 22" WC

Unear low d€ns¡ty polyethylene

Hþh density polyethYlene

Znc-plated steel

Arçg,ftC$n Fan i,1o6et# frFts- ttJo -)
lwitñ inlet screen and damper) -/t.t t Q'MlEIO¡¿tr Fsquiæd B¡o¡verPerionnance JUv c¡¡¡ @ JL' vtc

å no' 3 ø, eA t 
'ott 

, -i252'p,.

-- 3/sBlowerP/N!
Cowline PN / K?

lLn. -L ,EFC or EXP

2'r,orr"r lnlet Size, .f-'t-r", oullet Size

t_l
ø

Main Blo¡ver Sized Fot:
'wc eouirãd for ShallowTray Air Stñpper

'wc @g!!¡ofgl availabþ for a¡rstrcam eqÚPmenl

Koch style 4310.4'thick.3O4 ss

Hollow cone, 90: Pattem, sized for 15 psi, brass

Brass, Nalgene Ubing

lrledium dêns¡ty n€oprene sponge rubber

Scfìedule 80 PVC, Brass

FlexiHe nöber canplirçs

Riser P/N

I
Y 

,,our", on lnl€t (Pressure systam)

- 
Blower on Ouüet (Vacuum system)

- 
Blowers on ln S Out (Combo sysl€m)

I Dem¡ste, Pad

4spny nozzte

V sisr,t tuu"
j/n"ration Tray Gaskets

-L r .,Pipirg conneclion

jgro*", 
-d Vent Une comectiors



lV. Optl9na¡ Equlpmcnt

![r,rttt"
J¡, pr"".ure Gar,rse r o. J G '*.1

-Grevity 
Discàaçe Riser

-Additional 
Bloner

(with inlet scrcen and damper)
Reqr¡ied Pedomaræ

-Feed 
Pump

_ Main Disconne¡t Switcfr

-Cont¡ol 
Panel

-Control 
Panel w/ Rrnp Level Conùol

-PuçøPaæl 
w

_Autodialer

-ConFol 
Ci ruit Tra¡rsformer

_lnùinsically-Safe Relay

_lntermittent Operatim

-Auto 
Operation

_Well Probes

-Blower 
StarUStop Switch

_Power Lapse lndicator

_lndividrral Alam Ught

-Strobe 
Alarm Ught

--Alarm Hon ,\, . t
lLo* ¡¡r -LPæss. 

-Vacr¡rsn 
Swibùr

_High Air _Pess. _Vaar.rn Switcfi

Solirj steel deck, angNe rum€ns, perntod.

Dlryer Magnehelic 2OOO ¡o¡ics

PVC 80 Piping. with vacuum relþf valve

Fan li,lodel *.

cfm @ 

-'wc

y'o,**r" ru O)
¡matæe

t High Water Level A¡arm Float $flitdt
V Di*t.rgt" Pump Float Switcùt

-Air 
Flovv Meter Dnryer2OOGO meler, sin$e-pcint insertion pitot ù,¡be, mounting kit . r\

-f*",". press. Gaçe-idcråoøet Darsaqe, riquid-ñned S t, , yplii t^ 
" 

,S l @*lOO
-WaterTemp.Gau9B-ir{€L-q¡üet 

Dial ge€e ' t lV t^-

_Water Flor Meter

-Line 
Sampling Polt _inþt _c¡¡ü¡et

_Ai¡ Blower Silorrar

_WasherWand
Documcnt *9OO4OO{iOO6E H.% I

Scheduþ 80 PVC

Clevallex, CSA se¡ies

l{oztc. Elbow, 1/4. steêl p¡pg

Kll 3ru96

Blq¡er P/N

-hp,-Ø, 

volts, 

-rpm,-F|Z,-TEFCor-EXP-'Blower 
lnlet Size, 

-'Blower 

Outlet Size

Pump Model #

Required Pedomaræ _ gpm @ 'TDH Feed Pump P/N

hp, _ø, _.volts. _rpm Hz. _TEFC or_Ð(P
PottSize_s: inchinlet, 

-irrhoudeL 

lmpellorSize-inctres
Pnmp Moder r-3Ál-)

å!no' 6 QO'rox Dischaçe Pr.rnp P/N

U-Lno, 3 ø, 20X ue¡¡s, 39o , .6On,-Vteecor-Ð(p
Pottsizæ:JJ-ß-¡nch¡nlet, / ¡r"¡cl¡eL tmpettorSin 3 3/t(,na*"

Lo¡v Water Lsvel Abm Fbat Switdì

lntegral with elect¡ical endost¡æ, rotary s$l€

Motor sEners,_system alam interlæk circr¡it operator evitclþs, alarm lighl,NEirA-Enclæum,-Amæ, Ø, 

-Volts.- 

Hz._wircand_qru,rrË

Motol sta¡ters, systôm dam inlerlæk ci¡q¡it pr¡lrp level s¡rol cilruit, æerator switctËs. ala¡m lirrht
NEIíA 

- 

Enclæuæ. 

- 

AmÉ, 

-ø, 

Volts, Hz, wile arË grurnd

NEMA 7 Main Disconnect switch. NEMA 4 errclosuo, air pre*rre gauç,
Low air pessure swiEh, Blower (1OO cfm @ 2'w.c.)

Sensaphone 41OO

_:12ùac
Pepperl+Fr.rhs,WEÛEÊ:VL npeaÞr olay Dual Channel, SPDT ætay output

Wanick 27A1EO latching elay Single Ct¡annel, SPDT ælay ouþut

Blower timedelay circuit added lo parnl design. Blower shuls off 5 mirr¡tes after inlet watsr frow stops.

* of wslls _
Wãnick, saries 3Y, 80'cold

Local blower switch mounted near blo¡er

Blackoul / B¡ownout indicating light, sritch and ci¡wit added to panel deign

Light and elay circuit added to panel design

-Red, - 
Bh.re, Federal Signal, NEirtA 4, UL l¡sted

Federal S¡gnal

Dryer f 95G1, preset at 1.5'wc (range=0.3'wc tol.6'wc), Ercplosion-præf

Dvryer 1950, 'wc to _'wc, Explosion-proof

Mechanical, SJ Electro, (gty)_N.O' (qty)_N.C.

Meclranical, SJ Etecrro. (Cry)-N.O., tqtylJ-ru.C.
Mechanical. SJ Elect¡o, (qty) / N.O., (qty)-N.C.
Halliburton. MCll digital r€edout
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The ShallowTray
Basic System

AIR EXI{AUST

t

1. 2EI1 STAINLESS PBESSURE SYSIEX
(FOFCED ORAFTI

3" ZIll STAINLE$S YACUUtr SYSTEI
(rNDrrcED DFAFÍ)

2. ZI31 LLDPEPßESSURESYSTEU
(FORCEDDR Ff)

.. ZNI1 LIDPEYACUUIISYSTET
(r¡DucED DR F,f)

ShallowTray Operaüon ard Maintenancs Menual



High Water Level
Float Alarm

Swttch

Line Sampling
furts

Low Air
PressureMacuum

Alarm Switch

The high water levelfloat alarm switch is one of the alarm interlocks that must
be properly connected, by a licensed electrician, prior to the system's initial
start-up. Please see SpecialCautions at the beginning of Operating lnstructions
section for more information. The purpose of the high water level float alarm
switch is to prevent water from flooding the system. lt does this by shutting otf
the incoming contaminated water once clean water has reached a designated
level in the sump tank. The high water level float switch will send an alarm signal
when it rises approximately 31/z inches (8.8cm) above the coupling it is installed in.

The line sampling ports provide a quick and easy way to take water samples of
both incoming contaminated water and outgoing clean water. The sampling ports
are the typically 1lz" (1.2cm) ball valves located on both the inlet and outlet piping.

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

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

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

Should the blower fail, the low air pressure switch should be wired to shut off all
incoming water. using tubing, connect the switch to the hose barb on the tank
(pressure system) or in the cover exhaust pipe (vacuum system).

Prcssurc system - The air hose is connected from the sump tank %' (3.2mm)
hose barb (without valve) to the "high" pressure port on the switch using the
provided hose barb. The 1ow" pressure port must be open to the atmosphere.
The switch meÉtsures the differential pressure between the sump tank and
the atmosphere.

Vacuum system - The air hose is connected from the exhaust piping rz6"

(3.2mm) hose barb to the "low" pressure port on the switch using the provided
hose barb. The "high" pressure port must be open to the atmosphere.The switch
measures the ditferential pressure between the top tray and the atmosphere.

Periodically inspect the air hose for water build-up which will afiect the switch's
operation. The tubing must remain open at alltimes.
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Basic System
Gomponents

Blower

Damper

Component manufacturer information sheets ("cutsheets") are included in the

Components lnformation Section (Section 7) at the back of this manual.

The blowers on the ShallowTray low profile air stripper units are typically type B
spark resistant with a cast aluminum wheel, direct drive @ 3450 rpm with motor
options of Totally Enclosed Fan Cooled IIEFC) or Explosion Proof (EXP). Each
blower is selected by our engineering staff to exceed the minimum cubic feet per
minute (CFM) air flow requirements at the nominal working pressure (inches of
W.C.) of each system. lt is criticalthat the blower damper be opened wide enough
to provide the unit with the designated minimum fresh air flow.

It is also critical that water does not enter the blower housing while the blower is

in operation;this will damage your blower and void the warranty. The high water
level alarm switch prevents this from happening. Make sure it is installed properly.

The motor horse power is selected to provide a reasonable operating range.
However, there is potential for the blower motor to overload if it is not working
against a pressure drop. Therefore, the blower must be protected with a thermal
overload switch. Also, the blower damper should be set so that the blower
produces at least the minimum air flow requirement (see table below), and
does not exceed the nameplate amperage limit of the motor.

There is a damper plate on the intake side of the blower, and is used to make
air flow rate (CFM) adjustments to your system. Open the damper to increase
air flow rate, and close the damper to decrease air flow rate. Note that air
pressure may vary as the air flow rate is changed.

To get the most accurate air flow measurement, we recommend installing an
air flow meter in the air piping.

lf this is not possible, then an estimated air flow can be obtained by measuring
the stripper pressure or vacuum. For initial start-up, simply adjust the damper
untilthe air pressure is at least the minimum required for your system. (Refer
to the pressure gauge description for minimum pressure readings).

The table below gives the minimum, recommended, and maximum required air
flow rates for each ShallowTray series.

ShallowTray
ilodel Marimum

Requirements Air Flow
llinimum Recommended

1300 & 1300P

2300 & 2300P

2600

3600

31200

41200

150 cfm (254.9ms/hr)

300 cfm (509.8ma/hr)

600 cfm (1019.6ms/hr)

900 cfm(1529.4ms/hr)

1800 cfm(3058.8ms/hr)

24OO ctm(4O78.4mslhr)

195

390

780

1170

2340

3120

225

450

900

1800

3600

4800
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BASIC SYSTEM

Demister

Gasket

Sight Tube

Spray Nozle

Beware when making damper adjustments after initialstart-up. Fouling may occur
in the system which may reduce the air flow rate, and may increase the air
pressure reading

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

A black nitrile or neoprene (2300P) sponge gasket is used to form an
airtighVwatertight seal around the sump tank and aeration trays. lf there are any
problems with the gaskets, please contact North East Environmental Products.
A replacement gasket can be glued to the sealing flange using an industrial
neoprene contact adhesive. We recommend us¡ng Rubatex adhesive # R-27780.
Please contact North East Environmental Products prior to making any gasket
repairs or adjustments.

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

A spray nozzle is installed in all units except those with a gravity feed option.
The nozzle directs the contaminated water to the first inlet chamber and begins
the volatilization process. The nozzle is rated for 15 psi at the system's ma¡<imum
water flow rate.

It is recommended that a strainer be installed somewhere in the inlet process
water line, especially during initial start-up, to prevent sediment from plugging
the nozzle.

lf the nozzle becomes plugged, it is easily removed by first removing the top
cover and then unscrewing the nozzle from the inlet piping. Clean it with a wire
brush or a pipe cleaner. lf the nozzle causes too much back pressure or
becomes plugged too otten, it can be removed without any serious effects to the
system's performance. Units that have a gravity feed system should not use a
spray nozzle - it causes too much back pressure. In these oases, the inlet piping
should extend below the water level of the inlet chamber to provide a water seal
for the inlet pipe.

Note: System performance is tested at NEEP lab without a nozle, and
warranty is valid whether a nozzle is installed or not.
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SHALLOWTRAY OPTIONS

ShallowTray
System Options

STROBE LIGT{Î

SILENCER

CONTROL PANEL
WMAIN DISCO?{NECT

CLEAN€UT PORÎ

LOW AIR PRESSURE
SWITCH

PRESSURE GAUGE

BLOWER

FEED PUMP

ZI31 STAINLESS PRESSURE SYSTEII WÍTH OPnONS

.NOTAtLOPllOTa g{Owl{
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SHALLOWTRAY OPTIONS

ShallowTray
System
Options

Air Blower
Silencer

Air Flow Meter

ShallowTray low profile air strippers are custom built to meet site and project

specifications. Please refer to the components list insert (Section 1) to see which
options were selected for your system. Component manufactured information
cutsheets are included in Section 7 of this manual.

The air blower silencer reduces the dynamic noise level of the blower. The size
of the silencer and the type of connection used to mount are dictated by the
size of the blower, and whether the silencer is mounted horizontally or vertically.

Silencers should be supported to avoid over-stressing the connections, and

should be secured if exposed to high wind loads.

The air flow meter measures the amount of air flowing through the system.
It consists of a pitot tube mounted in the air line, and a ditferential pressure
gauge. The measured velocity pressure is then converted to an air flow rate.

The pitot tube must be located at least 81h.pige diameters of straight pipe from
the cover exhaust nozzle or elbow, and at least 1lá diameters of straight pipe

from the end of the pipe or any elbow. The best pitot tube location is before
the stripper because the air is less humid and the hose is less likely to f¡ll
with condensate.

The air flow meter typically gives readings in inches of water column (W.C.),

which is then converted to feet per minute (FPM) using the provided chart. You

then multiply the feet per minute by the interior cross sectional area (square feet)
of the vent line. This gives cubic feet per minute (CFM). As stated in the damper
section, the air flow meter in conjunction with the pressure gauge provides the
most accurate damper adjustments, especially after initial start-up.

The table below lists the minimum, recommended, and maximum flows for each
stripper model, and the minimum exhaust pipe diameters. Note that the airflow
must be at least the minimum for proper stripping efficiency.

Stripper Reqqired
Model Minimum Air Flow

Recommended

Recommended
Max. Exhaust Pipe

Diameter

1300 150 cfm (2s4.sm3/hr) 195 cfm lsst.amsn4 300 cfm (sos.8m3/h0 6 in.ltszcm¡

2300 300 cfm (soe.Brnp,hr) 390 cfm (o62.srn3/hr) 600 cfm (101e.6m3/hQ 6 in.(ls.zcm)

2600 600 cfm (101s.6m3/hr) 780 cfm (rszsrn3ñr) 1200 cfm (2oss.2m3rrr) I in.1zo.+cm¡

3600 900 cfm (lszs.4m3/hd 170 cfm (2BB.Bm3/hr) 1800 cfm (soss.Bm3/hr) 10 in.lzs.ccm¡

31200 1800 cfm (sosg.sm3/hr) 2*O úm (ss74.sm3/hr) 3600 cfm (6117.6m3/hr) 6 in.lts.zcm¡

41200 2400 cfm (¡¡o7a.4rn3/hD 3210 cfm (s4s2.Brn3/hr) 4800 cfm (8156.8m3/trr) I in.(zo.ecm)

Note: Low airflow is the most common Gason for poor rcmovalefficiencies.
Thus, an airflow meter is highly recommended to ensure adequate air flow.
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Air Pressurc
Gauge- The air pressure gauge reads the pressure differential in inches of water column

(W.C.) between the point of highest pressure in the air stripper and the atmosphere.
The gauge is connected to the system via an air hose that attaches to a pressure
port on the system. lnstructions to properly connect the gauge for the two types
of systems are as follows:

Pressure System - Using tubing, connect the "High" pressure port on the gauge
to the 1tb" 

13.2mm) shutoff valve/hose barb located on the air stripper sump tank.
The matching "Low" pressure port is to be open to the atmosphere. Highest
pressure is in the sump tank.

Vacuum System - Using tubing, connect the "Low" pressure port on the gauge
to the hose barb located on the exhaust vent line of the air stripper. The matching
"High" pressure port is to be open to the atmosphere. Highest vacuum is in the
cover air exhaust pipe.

Note: There are two sets of pressurc ports on the gauge. One set should
be used to measule the d¡fferential prcssute, and the other set must be
plugged.

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

Nominal Air PrcssureA/acuum
Number of trays Low Water Flow System High Water Flow System

1 tray system 4 - 6 inches W.C. (r0.2 - 15.2cm)

2lray system 7 - 10 inches W.C. 1rz.a - 2s.4cm)

3 tray system 11 - 14 inches W.G. pz.s - 35.6cm)

4 tray system 16 - 18 inches W.C. 1eo.a - 4s.Bcm)

5 tray system 20 - 22 inches W.C. tso.e - ss.scm)

7 - 10 inches W.C. (rz.a - 25.4cm)

11 - 14 inches W.C. 1zz.s - 35.6cm)

16 - 18 inches W.C. 1co.a -45.Bcm)

20 -?2 inches W.C. 1so.a-ss.Bcm)

24 - 26 inches W.C. (oo.a - 66cm)

Control Ænel

Note: The nominal prcssures or vacuums shown are for the air stripper
only, and do not include additional air strcam equipment pressure require-
ments. Fouling may occur in the system, which may increase the nominal
air prcssure reading, and may decrcase the air flow rate.

The control panel serves two basic functions required for the safe operation of
the system. The first is to provide the required electrical safety components for
each motor (blowers and pumps) per NEC standards. These components
consist of fuses, motor starters, and overload relays.

The second function is to provide the required process control and alarm
comPonents. The alarm circuit monitors the low air pressure switch and the high
water level alarm switch. lf either of these alarms occur, then the alarm contacts
will shut ofi the incoming water source (feed or well pumps) if the appropriate
connections have been made. other alarm options are also available.

ShallowTny Operalion and Maintenance llanual



SHALLOWTRAY OPTIONS

Control Panel
lntrinsically Sale

Components

Digital Water
Flow lndicator

g--

ShallowTray low profile air stripper systems that operate in or near potentially
explosive concentrations of vapors may require intr¡nsically safe (lS) signals
to all electrical components housed in non-explosion proof enclosures. The lS
signal is not capable of creating a spark or a temperature rise great enough to -
ignite any concentration of any NEC classified explosive vapor. Typical compo-
nents that need lS signals are the float switches and well probes. Determination
of when lS signals are required is generally the responsibility of the groundwater
remediation engineer who is placing the order for a system.

The digital water flow indicator, typically installed in the water feed piping to the
stripper, reads the rate of flow (gpm) and the totalized flow (gallons). The flow
meter is selected to exceed the ma¡<imum flow of your system while providing
a wide working range. The digitalface plate is battery operated and intrinsically
safe (Halliburton brand). The only moving meter component is the turbine rotor,
which spins around a shatt axially to the flow of water.

It is possible to plug the turbine rotor with particles and sediment. An %' 13.Zmm¡
screen filter should be installed somewhere in the incoming process water line
prior to the meter. lf the meter becomes plugged it can be disassembled and
cleaned. Please disassemble per the manufacturer's instructions, if necessary.

Feed and
Discharge Pumps

The pumps on each system have been selected by our engineering statf to
meet the appropriate flow and pressure requirements. The pumps are typically È

cast iron and bronze, with either EXP or TEFC motors. The pumps are not self-
priming. Prior to initial start-up, the pumps must be primed by filling the pump
impeller housing with clean water. Throttle valves are installed on the discharge
lines. lf the pump is running wide open and it is not pumping against the required
head, the pump may cavitate. This is the nature of centrifugal pumps; they must
be throttled back if they are not pumping against the required head. Also, the
valve should be throttled back untilthe motor draws less than the nameplate
current rating.

lf the pump is wired by someone other than North East Environmental Products,
please double check the rotation. A pump rotating in the wrong direction could
cause the pump impeller to spin off, causing serious damage to the pump.

Systems using pumps should have the flow rates tuned so that the discharge
flow rate is faster than the inlet flow rate. This will prevent possible blower flood-
ing.

2-10



Line Sampling
furts

Low Air
PressureUacuum

Alarm Switch

The high water levelfloat alarm switch is one of the alarm interlocks that must
be properly connected, by a licensed electrician, prior to the system's initial
start-up. Please see Special Cautions at the beginning of Operating lnstructions
section for more information. The purpose of the high water level float alarm
switch is to prevent water from flooding the system. lt does this by shutting off
the incoming contaminated water once clean water has reached a designated
level in the sump tank. The high water level float switch will send an alarm signal
when it rises approximately 31/z inches (8.8cm) above the coupling it is installed in.

The line sampling ports provide a quick and easy way to take water samples of
both incoming contaminated water and outgoing clean water. The sampling ports
are the typically tlz" (1.2cm) ballvalves located on both the inlet and outlet piping.

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

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

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

Should the blower fail, the low air pressure switch should be wired to shut otf all
incoming water. Using tubing, connect the switch to the hose barb on the tank
(pressure system) or in the cover exhaust pipe (vacuum system).

Prcssure system - The air hose is connected from the sump tank 126" (3.2mm)
hose barb (without valve) to the "high" pressure port on the switch using the
provided hose barb. The "low" pressure port must be open to the atmosphere.
The switch measures the differential pressure between the sump tank and
the atmosphere.

Vacuum system - The air hose is connected from the exhaust piping %"
(3.2mm) hose barb to the "low" pressure port on the switch using the provided
hose barb. The "high" pressure port must be open to the atmosphere.The switch
measures the differential pressure between the top tray and the atmosphere.

Periodically inspect the air hose for water build-up which will atfect the switch's
operation. The tubing must remain open at alltimes.
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Test the switch at initial start-up by removing the air hose from the hose barb on
the sump tank or exhaust pipe once the system is in full operation, This should
set the system into an alarm condition and shut otf the incoming contaminated
water.

High Air
PressureMacuum

Alarm Switch
The high air pressure/vacuum alarm switch prevents the system from exceeding
its highest rated pressure/vacuum value. lf the blower has the ability to produce
pressure/vacuum higher than 32 inches (81.6cm) W.C. for stainless units or 22
inches (55.8cm) W.C. for plastic units then it should have a high pressure/vacu-
um alarm switch. Be sure to check that the setpoint for alarm shutdown is at the
proper setting for the system.

Main Disconnect
Switch

The main disconnect switch removes power trom the ShallowTray low profile
air stripper. A disconnect is required by the National Electric Code (NEC) and
must be installed. North East Environmental Product's panels typically contain
a disconnect integralwith the control panelto remove power but may also use
disconnects extemalto the oontrol paneldepending on the situation. Make sure
a qualified licensed electrician installs the power line, into the disconnect switch.
Be sure to ground the switch back to the main service.

Water
Temperature

Gauge 
Water temperature gauges can be installed on both the inlet and outlet piping.
Water is an important variable for predicting the system's removal efficiency.

Water Pressu¡e
Gauge

Water pressure gauges can be installed on both the inlet and outlet water piping.
Excessively high readings could signalthat something in the piping system is
plugged. Large pressure fluctuations could be a sign that the water flow rate is
varying.
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Reconmendád ¡elubrication intcrvals-general guide only'

H.P. Standard Duty Scvcrc Duty Exbeme Duty

Rangc I t{r./Day 24HtlDay Very Dirty
DirtY-DustY High Ambienls

I \t-7 ,t 5 Yn. 3 Y¡s' 9 Mos'

l0-4O 3Yn. lYrs. 4Mos'

ft-150 lY¡s. 9Mos. 4Mos'

Thesc ball bcaring gr€ases or thc¡rcquivalcnls are satisfactory for ambienls frorn - l5oF.

For Motor¡:
Mobilplcr EPfll-Soæny Mobil Oil Company

Alv¡ri¡Grcase 12 --Sbcll Oil Company

A¡rdor E G¡e¡so-E¡so St¡¡¡dud Oil Company

Prcstigc 142 Grcasa-Sun Oil Company

Y.BELT DN,tvE MAINTENANCE

If bclts sqrral at ttart-up, tbey ¡r€ too loosc ard sbould bc tightened. Periodically, cbeck belt

and sbeavc we¡¡, alignmcnt and tcnsbn. tl'ben belts sbow wc¡r, rcplacc all bells atonce with

a ncw matcbcd ¡ct of bcls. Ncw bells will not wort propcrly in conjunction with used belts

from grease. After
ould deflect about
for4-6 hours, then

t¡clcb initiallv.

SECTION IY

PROBLEM TROUBLESH(X)TTNG

ln lùe evcnt lhat trouble is crperienccd in lbe ficld, lislcd below are the most common fan

diñiculties. Thcsc points sboutd bc chccked in o¡dcr to pcvent ncodlcss dclay and expense

of fæory sc¡vicc.

I. CAPACITY OR PRESSURE RATING

A. Total resistancc of systcm bigbcr lhan anticipated'

B. Spcod too low.
C. Danrpen or variablc inlet vancs not prcPerly adjusæd'

D. Poor fan inlet or outlct cottditions.

E. Ai¡ lcats in sYsæm'

F. Danagcd wbcel.

G. Incorrect direction of rotation.

H. Wheel mounted backwards on sbaft'

2. VIBRATION &, NOISE

A. Misalignncnt of bearings, couplings' wbeel, o¡ V-bclt drivc'

B. Unst¡btc foundatior¡ fan boltcd to unevcn foundation, not sbimmed or gmuted.

C. Forcign malerial in fan causing unbalance.

D. tüom bcarings.

E. Danrrgod wbecl or motor.

F. B¡okcn or loosc bolts ¡nd sct scl€ws'

G. Bcnt shaft.

ARRANGEMENT t BLOWER MOUNTING PROCEDURE

l. Motorandcouplingshouldbemountedwithblower¡estingonlcvel,flatsurfac¿,butnol
bolted lo surface.

2. Nte¡ blower is si$afed in its ñnal mounting location, feeler gauges sbould be used

bctween blower mounting feet and mounting surfæe at each bolt hole locaticn to
determine tbickness of shims required. Since lhe btower base is a weldment it will be

warped to somedegrcc.If itisnotshimmed tothe foundation properly when boltcddown,

a bind in tbc fra¡re will ¡esult. This may cause a bent shafl, coupling, motor and/or bearing

misalignment resulting in high vibration levels and premature failure of drive

components.

3. Aftcr shimming is donc, eacb frame mounting bolt should be finger snugged. Then going

from bolt to boll progressivcly tighten each one with a torquc w¡cnch until the propcr

torque valuc ie æhievcd for the size foundation bolt being used.

4. Aft ¡ the unit is completcly tigbtened down to foundation, coupling alignment should be

¡echecked. Ifcoupling is now misaligned, loosen foundation bolts and ¡echeck coupling

alignment. If aftcr looscning foundation bols. coupling is aligncd, then a bind was

inùoduccd in tbc bolfdown pocedure. lt will then be necessary lo rcshim so that the bind

is no longer p¡esenl.

5. Once the unit is tighæned down to foundation and coupling alignment is maintaincd.

rcplæe guards and cÌ¡cck duct work, etc' Unit is now ready for slert-uP.

ó. Jog motor lo make sure unit is rotating in pro¡ær direction. lf so. bring up to speed and

chcck amperage to molor to make sure enough static pressure is present in system to

prcvent motor fmm ovcrloading.

7. Vibration lcvels should be checked and if they a¡e above 1.0 MIL @ 3600 RPM o¡ 1.5

MILS @ l8m RPM. a qualilìed balancing technician should ùim balance lhe unil to
achieve these levels.

SECTION II

BEF1ORE START.UP
l. Fastcne¡s - ell foundation bolts, whe¿l hub set scrÊws. wheel locking bols and bearing

locking colla¡s must bc tight.
2. Bcarings - chcck bearing alignment and make certain they are pro¡rerly lubricated.

3. Fan Wheel - turn over rotating assembly by hand to se€ thal it ¡uns free and does not bind

o¡ strike lan housing. If wbecl strikes housing the wheel may have to bc moved on the

shaft or the bearing pillow blocks moved and reshimmed.

4. Motor - check eleclrical wiring to motor. The current characteristics of the supply line

must agrcc witù tbc motor narneplate rating. Motor sbould be wired and fuscd in

æco¡dance with thc National Elecbic Code and local codes.

5. V-belt drivc must be in alignment with belts at prop€r tension'

6. DuctConnections (if requirerl) from fan to duct work must not bc dislo¡led. Ducts shoultl

never be supported by the fan. Erpansionjoints bctween ducl connections should be usetl

wbcre erpansion is litcly tooccuror wbere fan is mounlcd on vibration isolalors. Allduct
joina should be scaled to prcvent ai¡ leaks. Alldebris should be removed from duct work

and fan.



";,
s l r\R'l lJl'

I J0g" lhe tnotor to check for pnrper whecl n)tåtion. The motor should be slarted in

accorda¡toe wirh úre manufacturer's recolrlmendaúons. Arrows on fan indicate the propcr

dircction of mtatir¡n and ai¡ flow.

2 l;an may now he brcught up to speed. Watch for anylhing unusual such as vibration'

'vcrhcaiing 
ofbearings and motor, etc. Check [an s¡æcd on V-beltdriven unils and adjust

moior sheave (on adjustable drives) to give dcsired RPM'

I (lheck motor amPefage against nameplale amperaSe lo make sure moto¡ ¡s not

overloading.

s t/rRT-UP oF HIGH TEMPERATURE CONSTRUCTION
}.ANS AND BI,OWERS

I¡r ¡Ildition lo normal start-up procedure describcd above, ce¡tain mcasunes must be låkcn

ugainst lhcrmal crPansion deformation.

I t;an or blowe¡ should be bmught to speed belween 50oF and l20oF' It may be necessary

lo throrrle back air cnæring fan or btowcr and slowly bleeding in hcatcd ai¡ to accomplish

this. (Noæ: if molor horsepower is sizcd forhigh lempcraturc opcrat¡nBcondition and not

cold starl-up, throttling inlet air will bc mandalory to prcvcnt molor overloading. It is

reco¡nmended motor ¡rmperage be monitored during this pocedure')

2 'lhc maximu¡n rate of temPerature ¡ise allowable is l5oF per minute'

3 llc rcvcrsc sit¡ation of fan or blower shul-off also applies. Tbat is lhe lemPerature must

trc lowere¡t slowly hefore lurning fan or blower off to prcvent damage'

sEcTloN ¡ll
(; IìNERAI, M A ¡I{TENANCE

I À dcfinirc rimc sche¡iulc for inspecting all rotaúng parrs and accesso¡ies should be

cshblishcd 'llc frequency of inspection de¡rcnds on lhe severity of operation and lhe

locality. lrrsJr:clions mig,ht be wee kly at first in order l¡r set uP lùe schedule.

I Alignmenl - shafl must nol be cocked in the bearings. Misalignmentcan cause overheal-

ing, wcar to dusl seals. bearing failure an unbalance.

.ì llartlwa¡e - check tightness of all bolts and set screws.

.l l.ubrication - check fan and motor bearings and add lubricant ifnecessary. Be careful nol

to ovcr8reÍNe as this can damage bearing seals .

-5 Ab flow - make sure lhere are no obsl¡uctions lo ai¡ flow in oullet or inlet duct work.

6 Dearings on high spced fans tend to run hot. Therefore, do notreplace a bearing because

it fee ls hot ro rlre touch. Place a pyrometer orcontact therrnometer against lhe pillow block

and check ltre temperature.

Ball pillow blocks can have total running temp€ratures of I 65"F (74'C) before the cause

of ovcrhcatiirg be investigated.

I wnLr - inr¡*l *h"", o,rå", for accà?rula,,u.r Jf dus. ',, llirt. c,.-, iboro-"...rlwilh

stfe¿un of waler jet, compresscd ai¡ or a wire b¡ush. This wilt help pevent ' lbalanccd
conditjon. If blades are aluminr¡m, be ca¡eful not to damagc thcm. Cover Ù¡* uéarings so

wate des

from the

fan a rsl'

F'AN BEARING MAINTENANCE

For m<rst applications, a lithium base grease conforming to a NLGI $ade2 consislency

should be used. This type of grease inhibits rusl, ¡s water resistanl. and has a tiemPerature

range ol -30oF to 2ü)oF with intermittent highs of 250"F'

Bccause oil lubricared bearings aÌe usually used on high-speed or high tcmPeratu¡l applica-

tions, refer to American Fan for the type of oil you should use in your Particular application.

tre taken while working on and near rotating equipment to avoid penonal injury.

When oiling oil-lubricared bcarings. oil should be poured into cup at loP of bearing until it

reaches the overflow point at the lower oil cup.

MO']()R MAINTENANCE

t-ubricate molor bearings to lhe manufacturer's recorìmendations. l.ubrication Íecommcn-

dations are printed on lågs attâched to úle motor. Should these tags be missing, thc following

will apply:

A. Fr¡ctlon¡l Horsepower Sleeve Bcarlng Motors:

llnder no¡mal operation at ordinary lßmperaturcs and clean surroundings. lhese molors

will operate fo¡ lhree ye¿us without rclubricalion. Then lubricate annually with clcctric

motor oil or SAE l0 oil. Un{er continuous operation at higher temPcralures (but not to

cxcccd lMol: ambicnt) relubricate annually.

IÌ. F'rac{lonal Horscpower Ball Bcarlng Molors:

flntlcr normal cr¡nditions, ball bcaring molors will opeÍale for five yeals without

rclubrication Undcr continuous opcration at hi8hel temperûtures (but not to exceed

l04ot; zunbient) relubricate afterone year, To rclubricate where lnolors arÊ not equipped

wirh prcssure fittings, disassemble rnotor andclean Ûle bea¡ings thoroughly' Repack each

bcaring one-third full with ball bearing grease.

C. lntegral Horsepower Ball Bearlng Molorsl

Morors having pipe plugs or grease fittings should be relubricated while warm and at

stand-srill. Replace one pipe plug on each end shield wilh Brer$e f¡ltin8. Remove other

plug for greasc rclicf. On low pressure, grease, run and lubricate until new grease appears

at grcasc relief. Allow motor to run for ten minutes to erpel excess Erease. RePlace piPe

plugs. Motors not having pi¡re plugs or grease fìttings can be relubricated by removing

cnd shiclds, cleaning grease cavity and refilling three-fourlhs of circumference of cavity'



@ ill JHfl#r 
-,H#,ip"sgilr,!|,l

Recommended

SAFETY PRACilCES
For Users and lnstallers

of lndustrlal and Gommerclal Fans
AMCA Publication 41O-96

PowcrRoof
Ventilator

lUoll
Erhauster

Aial
Fan

1. |]tlRODUCItOt
1.1 Fans and other air moving de-
vices are made in a wide variety of
types, sizes, and arrangemen¡s. This
publication addresses the proper use
and installation of industrial and
commercial fans. It is not intended to
address residential and consumer fans.

Upblost Rool
Exhauster

L-2 Various "size" factors are important when assessing poten-
tial for injury; some factors are: diameter of impeller (wheel, rotor,
propeller), rotational inertia, voltage, and current.
1.3 This guide is intended to assist in the safe installation of air
moving equipment and to warn operating and maintenance person_
nel of the commonly recognized hazards associated with this equip-
ment.
7.4 Ëtndllng tnd InstilIttion sùould zlwrys bc performed
only by experlcDced.nd tÌ.Ined personnel who z¡e tvz¡c oÍ the
htzt n
vtth
Juty.
structions, care should be takcn to ensure compliance with specific
safety requirements mandated by federal. stare, and local codes. ln_
dustry safety srandards and practices published by AMCA and by
other recognized agencies and associations should be consulted and
followed where applicable.

2. PERSOilNEL SAFETY ACGESSORIES
2.1 OE]IERAL
2.7.1 Protective devices are incorporated as standard construction
on some types of fans but on many fans, these devices are offered
as optional accessories. This is done because the need fo¡ the de_

mined by the user, who should specify and obtain the appropriate
devices from the fan manufacturer or othcrs, and should not allow
operation of the equipment without them. Examples of available
devices include the following:

2.2 Fll{ OUAnDt

FOREWORD

i. This publication has been prepared by the Air Movement
Division of the Air Movement and Control Association, Inc.
(AMCA). The information contained in this publication has been
derived from many sources. The suggestions made necessarily
should be general in their meaning and cannot be applied liter-
ally to all specific situations or conditions.

ii. The stîe ìnstzllttlon tnd opentlon oI lzns Ís tàe ¡c-
sponslblllty ol the system deslgner, tnstr,iler, z,tlntr,tne1
zad use¡. From the initial sysrem design through the life of the
equipment, safety should be a foremost consideration. Some ar-
eas which require some special attention include system design,
layout and construction. fan performance specifications, founda-
tion and installation details, storage procedures, start-up and
commissioning procedures, operation, maintenance, and repair.
Specific safety requiremen¡s are mandated by federal, state, and
local codes. R¿commended Safety Practices for (Jsers and Install-
ers of Indusrrial and Commerciol Fans is published by AMCA for
assistance. System designers, installers, maintainers, and users
should ccnsult and properly comply with all applicable codes
and guidelines.

iii. The safetv recommendations contained herein are inlended
to assist designers, inslallers, maintainers, or other users of air
moving devices in the safe operalion and use of the devices men-
tioned. These recommendations do not represent the only meth_
ods, procedures, or devices appropriate for the situations
discussed. Caution should be used at all times when working in
or around moving parts.

iv. AMCA disclaims any and all warranties, expressed or im_
plied, regarding the products sold by the manufacturer with
which this booklet has been provided. Further, AMCA recom_
mends that competent personnel be consulted in dcciding what
is the preferred or recommended safety procedure in a particu_
lar instance where the guidelines contained in this booklet are
unclear or in any way incomplete.

v. AMCA has offe¡ed the informa¡ion within this booklet to
assist in the safe opcration, maintenance, and use of the products
sold by members of AMCA. In so doing, AMCA docs not assume
any legal duties of the designcr or manufacturer to insruct or
warn about chims liability for
anY injury o on or use of the
product or t

vi. These recommended safety practices were adopted by the
AMCA membership on April 28, 1996.

Æt@

@Þg
Centrifugal
Fan



preserve personal safety.

@
3.2.3 lVhere faos arc installed over an occupied area, safety
guards should be provided to prevent droppeä objecs fron enrer-
ing, tb.is area during i¡stallation and mainienance.
3.2.4 Acccss doors to a fa¡ or duct system should never be
opeDed while_ the fan is operating or còasting to a srop. On the
downstrcaE (orprcssure) side oi the systcmlrcleasing thc doorwith the systeE in operation.may resujt in an explosive opening. Onthe upstream (or suction) side, the inflow may u" .utt¡.i.nt to drawin tools, clothing, and othcr marerials. The pó*", ,upply should al_ways be locked out prior ro accessing a fan or ducuårt.

Industriol Type Guord Maimum Sølety Screen on RoofFor Propeller Fan Guard for propíIler Fan üiì¡nro,
2.t t¡tlEl ArlD outlEt ou^nDE

fans are often connected directly to
contact with the internal movinjparrs;
Iet represents ahazard,, a suitable

@
C_entrifugal Fon Inlet or Outlct Guord Guard. for Arial Fan MthProtected bv Ductwork on centrifugar ioi ñä'-liu"r"¿ tnl"¡ or outler
2.¡I DR¡YE GUARDS
2.4.7 Fans may be r shaft or through
a belt drive. Where
berts are exposed, 

" 
thaft, sheaves, or

exampre guards are Provided' some

@
rive Coupling Heat Slinger Guard (Shaftuard and. bearing guard omitted for

clonv)
2.4.2 Drive guards may be required for tu_
bular centrifugal or axial fans to cover the ex_
posed drive sheave and belts outside the fan
housing.

2.4.3 A rypical cenrrifugal fan
nav vary with the arrangement. l

guards should be used when driv
are accessible to personnel. In rc-:as, omission of the back cover nrble. Drive Gua¡d -

2.4.4 Dam .cenrifugarFon
'varning at h 

e may operate suddenly without

roints which 
and tbeirlinkage contain pinch
and guarded.

3. HIDDETI DAilGENS
.;.1 OEìERAI.
.1.1 In addition to the obvious hazards associated with the mov_,^U pans of rotating machinery, fans prescnt a¿¿¡t¡onal potcntialhazards thar are not so obvious and s'houtd Ur""iriJ"r"a Uy tfr"lstem designer and user for safe operation

-.2_s!¡ciloil AXD A¡R ?REASUiE
3 Fans ope
¡. ,¡re which a '
rn be drawn int

-lme dangerous

3.2.5 Fan design sometines requires access doors
to be supplied with internal *rnion"nt, such as
a plug ro fill a hole in rhe fan casìng.Thesc
doors can ofte¡ be heavy and Oiffici¡tt to handle.
care should be exerciscd when opcning, remov_
ing, and installing thesc components.

Shaft and Beoring
Guard

t.t wtxDttl¡tro

t.a Stno¡o3cortc GFFEct

Bolted Access Door
in Duc¡

Hearing Protection

t.. ÎÊNPERAN'RE

¡.5 FAX ]lOrEE AXD ETY¡RO¡NEf,Ï

D¡ivc Guord -,4xia! Fan

Spccial Pwposc
Intok Scre¿n

3,611 . Jhc stroboscopic effecr of cerrain lights in combination wirhccnain fa_n speeds may cause a- rotating assembly to appearstopped. In these cases, irrcgular mark-ings c:"n ú. pl"."A on tt.moving parts to prevent thrs type of effect. pcrsonner shourd bcwarned that rhe fan may be in motion 
"""n 

if ;i;;;;ars not ro be.

t.7 3'ECI'rL ?UN'OEE FATS ArD 3YA,EHA3.7.l The hidden danpers associated with Spccial purpose Fansused in special systemsãre covered in Secrion 6.

4. POWER tsor.Aïoil
4.1 Every fan should bc installed with a suitable device allowingit to be conplerely disconnected or isolated fr.;;; power supply.4.2 Many fans are srarred Uy,"roi" ,*it-.'f,äoi'purt -Uutton..



by intcrlocks with othcr equipmcnt, or by automatic controls. Be-
fore performing any maintenancc, inspection, or othcr activity
wbich will require ¡cmoval of guards, ducfwork, access doors, etc.,

or exposure of moving parts, the fan powcr supply should be lockcd
out and the fan tagged out of service.
4.3 In some installations other cquipnent, such as gas burners,
may be interlocked with the fan so that disconnecting the fan will au-

tomatically shut off the burner or other devicc. Maintcnaocc on sys-

tens of this type should bc pcrformed only under thc supcrvision of
competent engineering personnel and in accordance with applicable
codes and standards.

Propcr bclt aligtEcDt
Propcr lubrication
Propcr amperage, voltagc, or powcr values.

If any problcm is indicatcd, SWÍTCH OFF IMMEDI-
ATELY.
Lock out the power suPPly. Sccurc thc fan impcllcr if therc is

a potential forwindmilling. Check carcfully for thc causc of
thc troublc, corrcct as Dcccssary, and repeat chcck list proce-
durc.

5.2 Evcn if thc fan appcars to bc opcrating satisfactorily, shut
dow¡ aftcr a bricf period, lock out the power supply, and rcchcck
items 5.1.5 through 5.1.17 as thc initial stan-up may havc looscncd
the bolts, fastcners, and s€t scrcws.
5.3 The fan may nowbc put into opcration, but duringthe first
cight hours of running, it should bc closely observed and chccked for
excessivc vibration and noisc. At this time checks should also be
made of Eotor i[put current and motor and bearing tempcraturcs to
ensure that they do not cxcced manufactu¡er's ¡ecommendations.
5.4 After eigbt hours ofoperation, the fan should be shut down
and the powcr locked out. Chcck list items 5.1.5 through 5.1.17
should bc inspected and adjusted, if nccessary.
5.5 After twenty-four (24) houn of satisfactory opcration, thc
fan should be shut down (lockcd out) and ¡he drive belt tension
should be rcadjustcd to recommcnded lension.
5.6 Aftcr commissioning and start-up, the fan should be oper-
a¡ed and maintained in acco¡dance with the manufacturer's and
component manufacturer's recommcndations. Somc basic guidelines
for WARNING SIGNS and ROUTINE MAINTENANCE are in-
cluded in Scctions 7 and 8 of this publication. These sections arc
meant as a supplement to othcr publications and are not intended
to replace tbe manufacturer's instructions.

6. SPECIAL PURPOSE FAI{S
6.1 Most fans are designed to handle clean air at standard tcm-
peratures between 32"F and 120"F. These fans should not be placed
in systems or used for other than their design intcnded use. Special
Purposc Fans are designed for use in systems that may include ex-
treme temperatures, explosive, toxic, or special gases, material han-
dling, corrosive cnvironments, or other special hazards which should
be carefully considercd. Specific safety requirements should comply
with mandated federal, state, and local codes; and industry safety
standards and practices published by AMCA and by othcr recog-
nized agencies and associations should be followed.
6.2 'l\¡here the system will handle explosive or flammable materi-
als (i.e., dust, fumes, vapors or gases), fans of spark-resistant con-
struction should be used.
6.3 Fans connected by ductwork or other piping may contain
gases other than air which arc hazardous. In these cases, proccdures
should be establishcd to prevent exposure of personnel working on
or near the fan, and by maintenance personnel who may necd to en-
ter the fan. Appropriate personal protec¡ive equipment as deter-
mined by thc material safety data sheet, and system opcrators
should be utilizcd. Appropriate cnvironmcntal protcctivc measurcs
should also bc taken.
6.4 Fan inlet boxes, housings, ductwork, and othcrsystcm com-
poncnts which arc large cnough to permit entry should be consid-
cred confined spaces. Systen arcas may also serve as low points
wbere hcavy gases, liquids, or other substances may aocumulatc and
present cxplosive, firc, health, or suffocation hazards. Appropriatc
protective mcasures and safety practices should be obscrved whcn
entering or working within tbcse areas.
6.5 Material-handling fans are specially dcsigned to allow the
fan to handlc a spccific type of material without exccssive accumu-
lation of material on the fan impeller. Fans handling corrosivc
gases or erosive materials should be checked periodically. If loss of
matcrial is evident, the fan should be shut down, power supply
lockcd out, and tagged out of service. The manufacturer or othcr
qualified personnel should be consulted to determine if the fan is

(3)
(4)
(s)
(ó)

(7)

Disconnect
Switch

by
Pcrsonncl

R¿molc
Switch

4.4 In cases where the fan is power driven by a sourcc other than
an electric motor, appropriate provisions should be madc for the
isolation or disengagement of the power supply.

5. START.UP GHECK IIST
6.1 OEI'ERAL
5.1.1 Before putting any fan into initial operation, the
manufacturer's instructions should be followed. Transportation,
handling, and installation can causc fasteners to loosen, and cause

misalignment of fan componcnts. Carefully follow this check list
when commissioning equipment.
5.7.2 Lock out the primary and all sccondary porver sources.
5.1,3 A complete inspection sbould be made of all of the ductwork
and the interior of tbe fan. Make certain there is no foreign material
which can be drawn into or blown through thc fan or ductwork. Ap-
propriate protective measures and safcty practices should be ob-
served when entering or working within these areas. These measures
might include the use of goggles, respirators, or other personal pro-
tefiive devices.
5.1.4 Make sure the foundation or rnounting arrangement and the
duct connections are adequately designed and installed per drawings
and in accordance with recognized acceptable engineering practices
and with the fan manufacturer's ¡ecommendations.
5.1.5 Check and tightcn all bolts, fastencrs, and set screws as nec-
essary.
5.f.6 Check the fan assembly and bearings for proper grounding to
prevent static electricity discharge.
5.L.7 Ensure power and drive components such as motor starter,
variable frequcncy drive, or hydraulic powcr unit are properly sized,
matched. and connected to the fan.
5. f .8 Check bearings for recommended lubricant and lubrication
amount.
5.1.9 Spin the rotating assembly to determine whether it rotates
freely, without hitting anything, and is not grossly out of balance.
5.1.10 Inspect impellcr for propcr rotation for the fan design.
5.1.11 Chcck alignmcnt of drivcs and all other conponents.
5.1.12 Check the belt drive for propcr shcave sclcctioo and installa-
tion and make sure the shcavcs rrc not rcvcrscd (cxcessive spccds
could develop).
5.1.13 Check for¡ecommended bclt tension.
5.1.14 Propcrly secure all safcty guards.
5. 1.15 Assure that all appropriate waruings have been put in place.
5, l.16 Secure all access doors to the fan and ductwork.
5.1.17 Momentarily energize the fan to check the direction of rota-
tion. Listen as the fan coasts to a stop for any unusual noise, identi$
the source, and take corrective action as nccessary.
5.1.18 Switch on the electrical supply and allow the fan to rcach full
speed, Check carefully for:

(l) Excessive vibration
(2) Unusual noise
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g-A.f-POE
r¡ofons AND DRlvEs

INSTATLAT¡O]I . ]'IAIIITENAIICE INSTRUCIIONS

The salety ol personnel depends upon lollowing these inslruclions:

RECEIVING:

lnspect machine belore accepting shipment lor any damage in transit. shall should turn

UiñanJ w¡rfrout any ruus. Ány Oãmage trom ltansit should be r6portod lo the carder

¡mmedialely.

INSTALLATION

0ualiliedorrrainedpersonnelshouldinstallthe machine. Electricalrolatingequipment

caì resutt in propeiry damage, serious iniury, or dealh' when impropeily ¡nstalled'

gqrip*nt rliouiC Ué ¡nstaËO in accordancewilh the National Electdcal Code' local

.oJ.î.no*¡rn NEMAMGz, salety Standards lorConstruclion andGuide lorSeleclion'

lnstallalion and Use ol Electrlc Molols and Generators'

1. When eyebolts ate plovided,lhey ale intended only lor lilling lhe motor and

Its included molor accessories. Eyeboll must be lully lightenetl' 
-.

2. ihe machine muetbe grounded in accordance wilh lhs NalionalElsc¡rical

Code and anY local code.

3. Pemanenlly guart machine againsl acc¡dsntalcontact ol body pads or clothing

wllh moving Pails.
4. Shalt key must be secured belore starling molor'

5. ThE machlne should match lhe line voltagã, line lrequency, and lhe equipmenl load'

é. Àp¡icationslormotor-mountodbfaksshouldhavepropersaleguardsprovidedlor
petsonnelin case ol possible brake lallure'

7. Removeallpowersericesandallowmachineloreachslandslillpriorloservicing'
B. On single pirase motors discharge starl and/orrun capacllors pilor to servlcing'

ó. óô.of 
-UV-'pass 

or render inoporalivo saleguard or proteclive devices.

IIOTORENCLOSURE

Open drip prool morors are intended lor use in clean t0

an aOeqú.it supply ol cooling air' ln addition,,therc 0r

avoidan'ce ol llammable orcombuslible malerials in th as

n.i tãn.þtt llame and/or molten m'elalin lhe event lure'Iotally

snólo¡oO morors are intendedloruse where moislure ive materials

afe pfesont ln indoor or ourdool locaüons. Erploelon lndicaled by

the'underwflers Laboralolies, lnc. label, are lequi locations in

accoldance wilh lhe Nalional Elecldcal Code.

MOUNNNG

Fool mounted machines should be mounled to a rigid loundallon lo prevenl oxcessive

vibration. Shims may be required illoundation is uneven'

Flange mounted machines should be properly sealed and aligned. NoTE: ll lmptoper

d¡reciion ol rotalion ¡s dstr¡mentalto ihe load, check rotation prior lo connecting the

motor lo lhe load.

ForV-beltdlive, mounl lhe sheave (pulley) close tothe motorhousing, however, allow

clearance lorendtoendmovemenlol shall. Donotoveilighten beltsasthls maycause

ñ'ôñ.rrrrn hoa¡inn f¡ih r¡p anrl/orshall breaka0g.

tYABtllNG: Obserue the lollowing lor salety'



f.
ifI-t

t

wrRlllG

connect the machine in accordance with furnished connection diagram. The wirffg'

fusing, and grounding must be in accoldance to the National ElectricalCode and any

local codes.

When the machine is connected to the load for proper direction of rotation anr tsd 
'

It should start quickly and run smoothly. ll this is not the case, immediately shur rn^rcr

off. lnvestigale the cause. The cause could be; low voltage, tho motor is misconne( d,

or tho load is too great, etc.

It is recommended thatthe motorcürrent bochecked after it has been operating a : rrl

time and compared againstnamopleto current.

LUBRICAIIO}¡

This is a ball beadng motol. Tho beaúngs have been given initial lubrication ¡¡ he

factory. Motors without rcgreasing capability are laclory lubticated for normal besrtng

life.

RELU BR¡CATIOII IIITERVALS
(lloToRs HAVlllG REGREASIIIG CAPABltffYl

New molors having been in storage for over a year should be relubricated b he

procedute noted below. The following relubdcation inlervals are suggested as a 5 ,de

lor long operating life.

NEMAí (lEc)
FRAME SIZE

RATEDSPEE}RPM

3600 1800 1200 900

'Upto 210incl. (132) 5500hrc. 12000h¡s. 18000hrs. 22000 s.

Over 210 to 280 incl. (180) 3600hts. 9500hrs. l5000hrs. 18000his.

Over 280 to 360 incl. (225) '2200hrs. 7400hrs. l2000hrs. .1'î"' g
luort ,'s.Over 360 to 5000 incl. (300) '2200hrs 3500hrc. 7400hrs.

. Beadngs in 360 through 5000lmme, 2 pole motors areeither 63l3or 63t4 bea'''9s

Stated relubrication intervalrellects this selection. lf ¡oller beadngs are used, the ter

relubdcation interual is to be divided by 2.

LUBRICAilT I

Baldorrntors aßpre-greased, nomdlywithChevron SRlf2. Equivalentand cofnpciibl

gfeases arc Texaco Polyrex #2, Shell Dolium R, Amoco Rykon Ptemium f2.

PROCEDURE

Clean grease fitting (or area around grsaso pr€as

screws'i. lf motor is ãquipped with a purge plug c rltt

alleasi20m¡nutesoloperalionfollowinggrea tj iht

whlle stopped (al less than 80'F) ot running.

Applygreasegun tof¡tt¡ng (of grease hole). ovERGREASING, EITHER lN QUA ;¡T

Oä S'pleo Op tNJECTtoN, CAN CAUSE PREMATURE BEAR¡Nc FAILURE. Appry tr

rccommended quantity of grease gradually, taking at least I minute lo do so'

CAUTION: 1. KccP grcmcclern.
2. Mhlng of dl¡rlmllar greescs l¡ not recommended'

Fnmc Slzc
NEìrA(lEC)

Wclghtof Grcrrc
to rdd oz (Grrmr)

Volumc of gr,-. sc
to bc 'sd

in3 .-¿ 00

uD ro 210 ¡nc]. (132) 0.30t8.11 0.6

Over 210 to 280 incl. (1801 0.61tf 7.1t 1.2 3.9

Over 280 to 360 incl. (225) 0.8'tf23.ll 1.5 -."-'{
Over 360 to 5000 incl. (3001 2.12(60.0) 4.1



43 in. Ø

SIGHT 
TUBE

30 in.

39 in.

48 in.

57 in.

66 in.

72 in.

DRAIN VALVE

BASIC SYSTEM OPTIONAL ITEMS

___ SUMP TANK
___ STRIPPER TRAYS
___ BLOWER
___ MIST ELIMINATOR
___ PIPING
___ SPRAY NOZZLE
___ WATER LEVEL SIGHT TUBE
___ GASKETS
___ LATCHES

___ SKID & STANCHION
___ AIR PRESSURE GAUGE
___ GRAVITY DISCHARGE PIPING
___ DISCHARGE PUMP
___ FEED PUMP
___ ADDITIONAL BLOWER
___ EXPLOSION-PROOF MOTOR(S)
___ LOCAL DISCONNECT NEMA 7
___ CONTROL PANEL
___ MAIN DISCONNECT SWITCH
___ I.S. COMPONENTS/REMOTE MOUNT
___ INTERMITTENT OPERATION
___ STROBE LIGHT
___ ALARM HORN
___ POWER LAPSE INDICATOR
___ AIR PRESSURE ALARM SWITCH(ES)
___ HIGH WATER  LEVEL ALARM SWITCH
___ DISCHARGE PUMP LEVEL SWITCH
___ WATER PRESSURE GAUGE(S)
___ DIGITAL WATER FLOW INDICATOR
___ AIR FLOW METER
___ TEMPERATURE GAUGE(S)
___ LINE SAMPLING PORT(S)
___ AIR BLOWER SILENCER
___ WASHER WAND
___ AUTO DIALER

78 in.

VAPOR
DISCHARGE

INFLUENT
INLET

96 in.

4 in.

53 in.

DISCHARGE PIPE

CONTROL PANEL

ALARM

R

& MAIN DISCONNECT

H-O-A
LOW AIR PRESSURE
SWITCH

AIR PRESSURE GAUGE

HIGH LEVEL
ALARM SWITCH

SHEET :  1  OF : 1
DATE:

DRAWN:

DRAWING NAME:

DRAWING #:

CUSTOMER:

SCALE:  NTS SIZE: A

ShallowTray® Model 2341-P

DCS

09/04/02

Proposal #Typical

FRONT RIGHT SIDE

CONNECTION INFORMATION

GRAVITY  DISCHARGE

DISCHARGE PUMP

WATER INLET

AIR EXHAUST NOZZLE

SIZEITEM

1-1/4”Ø FNPT

1 1/4”Ø FNPT

3”Ø SOCKET, PVC80

8”Ø STUB W/8”x6” CPLG

FRONT

TOP

REAR

LEFT

RIGHT

1.5 ft.

12 in.

1.5 ft.

2 ft.

2 ft.

MINIMUM CLEARANCE

NOTE:

NORTH EAST ENVIRONMENTAL PRODUCTS, INC.
7 COMMERCE AVENUE
WEST LEBANON, NEW HAMPSHIRE 03784
PHONE:  603-298-7061                  FAX: 603-298-7063
www.neepsystems.com

TOLERANCES
UNLESS

OTHERWISE
SPECIFIED:

±  1 INCH
δχσ

NEEPSYSTEMS.com

•

, 60 Hz

© 2002 NEEP

ROTATIONALLY MOLDED (43"Ø)
LOW DENSITY POLYETHYLENE (LDPE)

STRIPPER CONSTRUCTION:

THIS DRAWING IS REPRESENTATIVE OF A STANDARD 
SHALLOWTRAY CONFIGURATION, AND IS NOT INTENDED FOR 
ENGINEERING DESIGN OR LAYOUT. ACTUAL ARRANGEMENT AND 
DIMENSIONS MAY VARY DEPENDING ON BLOWER SELECTION OR 
OTHER ACCESSORIES. PLEASE CONTACT NEEP FOR DETAILED 
DESIGN INFORMATION.

POWER:  3Ø, 460 Volts, 3 WIRE + GROUND

*CONSULT  N.E.E.P. FOR AMPACITIES AND
 OTHER VOLTAGE OPTIONS
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WHEEL TYPES

FAN CODES

TESTING FEATURES

Radial Wheel
(Code R)

Cast aluminum radial open design for air
and light material applications. Also
available in welded steel construction.

Backward Curve Wheel
(Code B)

Cast aluminum backward curve blade
tip design for clean air applications
where lower noise level is a consideration.

Forward Curve Wheel
(Code F)

Fabricated aluminum forward curve with
cast iron hub design for clean air appli-
cations. Has highest performance at a
given speed making it ideal for 50 Hz
applications where space is a problem.

AF-12-R13446-7
Inlet DiameterFan Size

Wheel Size CodeWheel Type
   R = Radial
   B = Backward Curve
   F = Forward Curve

All fan/wheel/inlet combinations
shown in this catalog have each
been thoroughly air and sound
performance tested at the American
Fan Company Test Laboratory.

Air testing was performed per
AMCA 210-85 figure 7, installation
type B (free inlet, ducted outlet).
Sound testing was performed per
AMCA 300-85, installation type B.
Fans in this catalog are not
licensed to bear the AMCA 
certified ratings seal.
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Model AF features a rugged, lightweight and
rustproof cast aluminum housing making it ideal
for demanding industrial applications. Model AF
is available in direct or belt drive with a variety
of accessories to meet your requirements.

Capacity selections are available up to 4000
CFM and pressure selections up to 20" SP w.g.

■ Split housing for maintenance ease
■ Even O.D. pipe sizes on inlet and outlet
■ Non-sparking cast aluminum housing
■ Assortment of wheel sizes to pin-point your

performance requirement
■ Reliability
■ Wheel both statically and dynamically balanced
■ Rustproof
■ Low initial cost
■ Available in arrangements 1,2,4,8 and 9
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USED FOR DIRECT DRIVE SELECTIONS
BHP Range 60 Hz RPM 50 Hz RPM
up to 2.00 3450 2875
2.01-5.00 3500 2875
5.01 & higher 3515 2900

MOTOR SPEEDS



OPTIONSAPPLICATIONS
■ Rubber processing

■ Food processing

■ Chemical processing

■ Fume control

■ Dust control

■ Combustion air for incinerators,
ovens, furnaces, kilns and dryers

■ Paper and printing machinery

■ Inlet flange

■ Outlet flange

■ Housing drain

■ Cast Iron housing

■ Fabricated steel wheel

■ Shaft seal

■ Sound attenuator

■ Inlet filter

■ Corrosive resistant coatings

■ Inlet and/or outlet guard

■ Fabricated stainless wheel
and housing

■ Full or half cut-off

■ Heat slinger

■ Drive guard system

Inlet Venturi
(shown with inlet guard)

Spun steel venturi provides efficient
smooth airflow into fan inlet on non 

inlet-ducted applications.

Flanges
(outlet flange shown)

Cast aluminum flange matches
ANSI flange bolt patterns. Avail-
able with either ANSI mounting
hole diameters or 7⁄16" diameter

(standard).

Inlet Filter
Oil wetted, crimped steel wire mesh
media provides 94% filtration efficiency
of particulate of 10 micron or larger.
Filters are cleanable and reusable.

Vibration Isolators
Neoprene isolators with molded-in
steel mounting plate and threaded
top mounting hole. Provides 1⁄4"
static deflection.

Half Cut-off
Dampers
Similar to full cut-offs 
except half cut-offs 
are saddle mounted 
to ductwork on inlet 
or outlet.

Inlet Guard
(shown welded to inlet venturi)

1" square wire cloth is welded to large
end of inlet venturi providing OSHA
type guarding with minimal airflow
restriction.
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Full Cut-off Damper
(shown mounted to fan inlet)

Cast aluminum housing with steel 
gate allows manual adjustment of
CFM. Thumbscrew locks gate in place. 
Can be mounted on inlet or outlet.

■ Cooling electronic 
equipment, motors, 
generators and 
transformers

■ Textile machinery

■ Light materials conveying

■ Woodworking machinery

■ Forced drying



ARRT. 9
AF-12 Shown CW-TH 
with OSHA type belt 
and shaft guards

ARRT. 8 AF-12 CCW-UB 
with optional cast iron 
housing, heat slinger, 
and TEXP 
motor 
shown

ARRT. 4 FLANGE MOUNT AF-9 
Shown CW-FM

ARRT. 4
AF-9 Shown CW-TH 
with cast 
alum. 
base

ARRT. 2
AF-12 
Shown
CCW-BH

ARRT. 1
AF-12 Shown
CW-TH

ARRANGEMENTS

The fan wheel 
is overhung
with both
bearings
mounted on 

a common
pedestal. ARRT. 1
is suitable for 

high temperature
(250°F max.) and/or

corrosive environ-
ment. Fan can be belt
driven or directly coupled
to drive motor mounted
on a separate base.

Direct drive fan
with wheel
mounted
directly on
motor shaft.
Unit is designed
for standard
temperature
applications
only. With no belt
losses, the direct drive
fan operates at a higher efficiency.

ARRT. 4
AF-15 Shown CW-TH 
with steel base

Direct drive 
fan with wheel

mounted directly 
on motor shaft. Unit 

is designed to be supported 
by the outlet flange.

The fan wheel is overhung
with both bearings

mounted in a cast iron
housing supported 
by the fan housing 
and a cast aluminum
base. Unit can be 
either belt driven 
or direct coupled 

to an independently
supported motor.

Direct drive
fan thru shaft
and bearings.

Efficiency 
of ARRT. 4 

is maintained.
However AART. 8

may be used for high
temperature (250°F max.)

and/or corrosive applications
which require the motor shaft to

be outside of airstream.

The fan wheel 
is overhung with
both bearings

mounted on a
common pedestal.

Fan is driven with 
drive motor mounted on
bearing pedestal for a 
more compact unit suit-
able for high tempera-
ture (250°F max.) and/

or corrosive environment.
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3.0” SP (continued)
421 .620 9-R09626-4 86 9 45 4 4
454 .685 9-R10413-5 86 12 46 5 4
465 .668 9-R09626-5 87 10 47 5 4
508 .793 9-R10527-4 89 13 39 4 4
558 .864 9-R10527-5 89 14 39 5 4
685 1.223 10-R10527-6 89 15 40 6 5
735 1.342 10-R11027-6 89 16 37 6 5
823 1.677 10-R11527-6 90 17 32 6 5
922 2.225 10-R12227-6 94 19 28 6 5
1128 2.372 12-R11527-7 91 20 31 7 6
1270 3.010 12-R12327-7 93 21 28 7 6
1405 3.618 12-R13032-7 95 22 25 7 6
1465 3.833 12-R14016-7 93 24 23 7 6
1578 4.137 12-R13722-7 95 23 23 7 6
1638 4.754 12-R14032-7 102 25 21 7 6

3.5” SP
92 .164 8-R08113-3 82 3 82 3 4
114 .176 8-R08113-4 84 4 87 4 4
147 .226 8-R08125-3 83 5 75 3 4
195 .250 8-R08125-4 84 6 81 4 4
330 .400 9-R09026-4 85 7 63 4 4
359 .424 9-R09026-5 87 8 65 5 4
401 .599 9-R09626-4 86 9 53 4 4
423 .654 9-R10413-4 86 12 53 4 4
435 .637 9-R09626-5 87 10 55 5 4
487 .766 9-R10527-4 89 13 46 4 4
533 .830 9-R10527-5 89 14 45 5 4
647 1.169 10-R10527-6 89 15 47 6 5
705 1.283 10-R11027-6 89 16 43 6 5
797 1.610 10-R11527-6 90 17 38 6 5
900 2.175 10-R12227-6 93 19 32 6 5
1082 2.288 12-R11527-7 90 20 37 7 6
1232 2.920 12-R12327-7 92 21 33 7 6
1367 3.518 12-R13032-7 94 22 30 7 6
1437 3.756 12-R14016-7 93 24 27 7 6
1542 4.045 12-R13722-7 94 23 27 7 6
1600 4.659 12-R14032-7 102 25 25 7 6

4.0” SP
89 .192 8-R08125-3 84 5 85 3 4
133 .207 8-R08125-4 83 6 92 4 4
302 .371 9-R09026-4 83 7 72 4 4
327 .399 9-R09026-5 87 8 74 5 4
348 .593 9-R10413-4 86 11 58 4 4
381 .578 9-R09626-4 86 9 61 4 4
405 .604 9-R09626-5 87 10 63 5 4
463 .736 9-R10527-4 88 13 52 4 4
508 .797 9-R10527-5 88 14 52 5 4
609 1.104 10-R10527-6 88 15 53 6 5
675 1.228 10-R11027-6 88 16 50 6 5
771 1.548 10-R11527-6 89 17 43 6 5
879 2.122 10-R12227-6 93 19 37 6 5
1032 2.206 12-R11527-7 90 20 42 7 6
1192 2.830 12-R12327-7 91 21 37 7 6
1327 3.417 12-R13032-7 93 22 34 7 6
1407 3.677 12-R14016-7 93 24 31 7 6
1504 3.949 12-R13722-7 94 23 31 7 6
1566 4.575 12-R14032-7 101 25 28 7 6

4.5” SP
34 .155 8-R08125-3 83 5 96 3 4
268 .339 9-R09026-4 83 7 81 4 4
283 .359 9-R09026-5 87 8 83 5 4
317 .563 9-R10413-4 85 11 65 4 4
344 .592 9-R10413-5 86 12 69 5 4
358 .553 9-R09626-4 86 9 68 4 4
377 .574 9-R09626-5 87 10 71 5 4
436 .704 9-R10527-4 87 13 59 4 4
483 .763 9-R10527-5 88 14 58 5 4

1.0” SP
209 .196 8-R07025-3 83 1 28 3 4
248 .246 8-R08113-3 84 3 24 3 4
251 .265 8-R08125-3 83 5 21 3 4
271 .220 8-R07025-4 83 2 31 4 4
320 .292 8-R08113-4 83 4 25 4 4
369 .338 8-R08125-4 84 6 23 4 4

1.5” SP
186 .192 8-R07025-3 83 1 43 3 4
229 .238 8-R08113-3 84 3 35 3 4
234 .261 8-R08125-3 83 5 32 3 4
241 .206 8-R07025-4 83 2 46 4 4
294 .280 8-R08113-4 83 4 37 4 4
342 .330 8-R08125-4 84 6 35 4 4
424 .506 9-R09026-4 85 7 27 4 4
465 .517 9-R09026-5 88 8 28 5 4
477 .706 9-R10413-4 86 11 22 4 4
488 .691 9-R09626-4 88 9 23 4 4
529 .760 9-R10413-5 88 12 23 5 4
541 .758 9-R09626-5 90 10 24 5 4
570 .876 9-R10527-4 91 13 20 4 4
626 .952 9-R10527-5 92 14 20 5 4
795 1.337 10-R10527-6 92 15 20 6 5

2.0” SP
161 .185 8-R07025-3 83 1 57 3 4
206 .190 8-R07025-4 83 2 61 4 4
218 .255 8-R08125-3 83 5 43 3 4
265 .264 8-R08113-4 83 4 50 4 4
309 .319 8-R08125-4 84 6 46 4 4
402 .482 9-R09026-4 85 7 36 4 4
433 .663 9-R10413-4 86 11 29 4 4
439 .492 9-R09026-5 86 8 37 5 4
467 .669 9-R09626-4 88 9 30 4 4
507 .741 9-R10413-5 88 12 30 5 4
517 .728 9-R09626-5 89 10 32 5 4
549 .848 9-R10527-4 91 13 26 4 4
606 .926 9-R10527-5 90 14 26 5 4
761 1.300 10-R10527-6 89 15 27 6 5
793 1.464 10-R11027-6 90 16 25 6 5
797 1.801 10-R12213-6 91 18 21 6 5
877 1.781 10-R11527-6 90 17 22 6 5
1219 2.536 12-R11527-7 92 20 21 7 6

2.5” SP
125 .169 8-R07025-3 83 1 71 3 4
158 .169 8-R07025-4 83 2 76 4 4
174 .209 8-R08113-3 82 3 59 3 4
201 .249 8-R08125-3 83 5 53 3 4
231 .246 8-R08113-4 82 4 62 4 4
275 .302 8-R08125-4 84 6 58 4 4
378 .454 9-R09026-4 85 7 45 4 4
412 .468 9-R09026-5 86 8 46 5 4
443 .644 9-R09626-4 86 9 38 4 4
482 .715 9-R10413-5 86 12 38 5 4
492 .699 9-R09626-5 89 10 40 5 4
527 .820 9-R10527-4 90 13 33 4 4
583 .897 9-R10527-5 89 14 32 5 4
723 1.267 10-R10527-6 89 15 33 6 5
764 1.404 10-R11027-6 90 16 31 6 5
771 1.759 10-R12213-6 90 18 26 6 5
849 1.735 10-R11527-6 90 17 27 6 5
946 2.264 10-R12227-6 94 19 23 6 5
1173 2.456 12-R11527-7 91 20 26 7 6
1309 3.101 12-R12327-7 91 21 23 7 6
1444 3.715 12-R13032-7 96 22 21 7 6

3.0” SP
78 .145 8-R07025-3 82 1 85 3 4
90 .143 8-R07025-4 83 2 92 4 4
138 .189 8-R08113-3 82 3 71 3 4
179 .241 8-R08125-3 83 5 64 3 4
183 .215 8-R08113-4 84 4 74 4 4
238 .279 8-R08125-4 84 6 69 4 4
354 .427 9-R09026-4 85 7 54 4 4
385 .446 9-R09026-5 87 8 55 5 4

4.5” SP (continued)
570 1.011 10-R10527-6 88 15 60 6 5
643 1.176 10-R11027-6 88 16 56 6 5
743 1.489 10-R11527-6 89 17 49 6 5
857 2.069 10-R12227-6 92 19 41 6 5
982 2.125 12-R11527-7 89 20 47 7 6
1149 2.739 12-R12327-7 91 21 42 7 6
1288 3.315 12-R13032-7 93 22 38 7 6
1376 3.597 12-R14016-7 92 24 35 7 6
1465 3.833 12-R13722-7 93 23 35 7 6
1537 4.502 12-R14032-7 101 25 32 7 6

5.0” SP
204 .293 9-R09026-4 83 7 91 4 4
222 .307 9-R09026-5 86 8 92 5 4
277 .529 9-R10413-4 85 11 72 4 4
292 .552 9-R10413-5 86 12 76 5 4
325 .515 9-R09626-4 86 9 76 4 4
344 .539 9-R09626-5 87 10 79 5 4
410 .673 9-R10527-4 87 13 65 4 4
457 .728 9-R10527-5 86 14 65 5 4
534 .940 10-R10527-6 88 15 67 6 5
611 1.128 10-R11027-6 88 16 62 6 5
715 1.435 10-R11527-6 88 17 54 6 5
834 2.014 10-R12227-6 92 19 46 6 5
934 2.043 12-R11527-7 89 20 52 7 6
1100 2.648 12-R12327-7 90 21 47 7 6
1247 3.211 12-R13032-7 92 22 42 7 6
1341 3.509 12-R14016-7 92 24 39 7 6
1425 3.712 12-R13722-7 93 23 39 7 6
1506 4.426 12-R14032-7 100 25 35 7 6

5.5” SP
217 .489 9-R10413-4 85 11 79 4 4
280 .468 9-R09626-4 86 9 83 4 4
294 .488 9-R09626-5 87 10 87 5 4
387 .646 9-R10527-4 87 13 72 4 4
430 .694 9-R10527-5 86 14 71 5 4
507 .926 10-R10527-6 88 15 73 6 5
579 1.090 10-R11027-6 87 16 68 6 5
686 1.386 10-R11527-6 88 17 60 6 5
809 1.959 10-R12227-6 92 19 50 6 5
891 1.966 12-R11527-7 88 20 58 7 6
1052 2.555 12-R12327-7 89 21 51 7 6
1205 3.106 12-R13032-7 92 22 47 7 6
1303 3.416 12-R14016-7 92 24 43 7 6
1383 3.592 12-R13722-7 91 23 43 7 6
1475 4.346 12-R14032-7 100 25 39 7 6

6.0” SP
147 .435 9-R10413-4 85 11 87 4 4
154 .440 9-R10413-5 86 12 91 5 4
201 .391 9-R09626-4 86 9 91 4 4
221 .412 9-R09626-5 86 10 95 5 4
360 .616 9-R10527-4 87 13 78 4 4
399 .656 9-R10527-5 86 14 78 5 4
476 .897 10-R10527-6 88 15 80 6 5
545 1.054 10-R11027-6 87 16 74 6 5
563 1.355 10-R12213-6 88 18 63 6 5
655 1.342 10-R11527-6 88 17 65 6 5
784 1.902 10-R12227-6 91 19 55 6 5
846 1.886 12-R11527-7 88 20 63 7 6
1005 2.461 12-R12327-7 89 21 56 7 6
1163 3.001 12-R13032-7 90 22 51 7 6
1264 3.321 12-R14016-7 91 24 47 7 6
1339 3.474 12-R13722-7 92 23 46 7 6
1442 4.262 12-R14032-7 99 25 42 7 6

6.5” SP
147 .435 9-R10413-4 85 11 94 4 4
323 .575 9-R10527-4 86 13 85 4 4
357 .608 9-R10527-5 86 14 84 5 4
430 .810 10-R10527-6 88 15 87 6 5
510 .998 10-R11027-6 87 16 81 6 5
511 1.219 10-R12213-6 88 18 68 6 5
624 1.318 10-R11527-6 88 17 70 6 5
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8.5” SP (continued)
778 1.982 12-R12327-7 88 21 79 7 6
940 2.456 12-R13032-7 89 22 72 7 6
1071 2.801 12-R14016-7 90 24 66 7 6
1078 2.932 12-R13722-7 90 23 66 7 6
1253 3.760 12-R14032-7 97 25 60 7 6
1508 4.216 15-R13446-7 91 26 62 7 8
1610 4.522 15-R13446-8 90 27 65 8 8
1635 4.650 15-R14133-7 92 29 60 7 8
1686 4.677 15-R13446-10 90 28 66 10 8
1743 5.030 15-R14133-8 91 30 62 8 8
1768 5.042 15-R14133-10 91 31 65 10 8
1858 6.694 15-R15234-7 93 32 49 7 8
2013 7.771 15-R16422-7 93 38 49 7 8
2092 7.675 15-R15234-8 94 33 51 8 8
2164 8.423 15-R16422-8 94 39 51 8 8
2209 7.865 15-R15234-10 93 34 54 10 8
2274 8.594 15-R16422-10 94 40 51 10 8

9.0” SP
151 .679 10-R12213-6 88 18 95 6 5
351 .826 10-R11527-6 86 17 97 6 5
470 1.269 12-R11527-7 87 20 94 7 6
589 1.544 10-R12227-6 88 19 83 6 5
721 1.887 12-R12327-7 88 21 84 7 6
906 2.354 12-R13032-7 88 22 76 7 6
952 2.676 12-R14016-7 89 24 70 7 6
1078 2.932 12-R13722-7 90 23 70 7 6
1203 3.623 12-R14032-7 96 25 64 7 6
1437 3.995 15-R13446-7 92 26 66 7 8
1540 4.299 15-R13446-8 91 27 69 8 8
1570 4.450 15-R14133-7 92 29 64 7 8
1598 4.427 15-R13446-10 90 28 70 10 8
1663 4.787 15-R14133-8 91 30 66 8 8
1677 4.753 15-R14133-10 91 31 68 10 8
1796 6.421 15-R15234-7 93 32 52 7 8
1960 7.565 15-R16422-7 93 38 52 7 8
2021 7.335 15-R15234-8 93 33 54 8 8
2084 7.922 15-R15550-7 93 35 50 7 8
2122 8.204 15-R16422-8 94 39 54 8 8
2137 7.548 15-R15234-10 93 34 57 10 8
2227 8.386 15-R16422-10 94 40 54 10 8
2324 8.893 15-R15550-8 96 36 52 8 8
2516 8.911 15-R15550-10 96 37 52 10 8

9.5” SP
549 1.476 10-R12227-6 88 19 87 6 5
655 1.777 12-R12327-7 88 21 88 7 6
868 2.248 12-R13032-7 88 22 81 7 6
878 2.516 12-R14016-7 89 24 74 7 6
955 2.648 12-R13722-7 89 23 74 7 6
1149 3.471 12-R14032-7 95 25 67 7 6
1359 3.769 15-R13446-7 93 26 70 7 8
1462 4.065 15-R13446-8 91 27 73 8 8
1500 4.245 15-R14133-7 93 29 68 7 8
1502 4.137 15-R13446-10 90 28 74 10 8
1577 4.535 15-R14133-8 91 30 70 8 8
1594 4.490 15-R14133-10 91 31 73 10 8
1733 6.148 15-R15234-7 93 32 55 7 8
1905 7.352 15-R16422-7 92 38 55 7 8
1950 6.982 15-R15234-8 93 33 57 8 8
2037 7.704 15-R15550-7 93 35 52 7 8
2062 7.226 15-R15234-10 94 34 61 10 8
2078 7.980 15-R16422-8 93 39 56 8 8
2176 8.167 15-R16422-10 94 40 57 10 8
2271 8.622 15-R15550-8 96 36 55 8 8
2447 8.702 15-R15550-10 96 37 55 10 8

10.0” SP
488 1.316 10-R12227-6 88 19 92 6 5
575 1.640 12-R12327-7 87 21 93 7 6

10.0” SP (continued)
795 2.335 12-R14016-7 89 24 78 7 6
824 2.138 12-R13032-7 88 22 85 7 6
887 2.483 12-R13722-7 88 23 77 7 6
1098 3.329 12-R14032-7 94 25 71 7 6
1265 3.540 15-R13446-7 94 26 73 7 8
1357 3.806 15-R13446-8 91 27 76 8 8
1397 3.831 15-R13446-10 90 28 78 10 8
1424 4.046 15-R14133-7 93 29 71 7 8
1485 4.274 15-R14133-8 91 30 73 8 8
1508 4.231 15-R14133-10 91 31 76 10 8
1667 5.874 15-R15234-7 93 32 58 7 8
1849 7.130 15-R16422-7 92 38 58 7 8
1875 6.630 15-R15234-8 93 33 60 8 8
1983 6.899 15-R15234-10 94 34 64 10 8
1989 7.484 15-R15550-7 93 35 55 7 8
2030 7.748 15-R16422-8 93 39 59 8 8
2119 7.932 15-R16422-10 93 40 60 10 8
2216 8.347 15-R15550-8 95 36 58 8 8
2276 9.279 15-R16550-7 95 41 50 7 8
2377 8.484 15-R15550-10 95 37 58 10 8
2572 10.454 15-R16550-8 96 42 50 8 8
2800 10.845 15-R16550-10 98 43 50 10 8

11.0” SP
679 1.885 12-R13032-7 87 22 93 7 6
718 2.143 12-R13722-7 88 23 85 7 6
1015 3.089 12-R14032-7 92 25 78 7 6
1041 3.036 15-R13446-7 96 26 81 7 8
1110 3.206 15-R13446-8 92 27 84 8 8
1148 3.189 15-R13446-10 90 28 85 10 8
1248 3.608 15-R14133-7 95 29 78 7 8
1282 3.719 15-R14133-8 91 30 80 8 8
1315 3.713 15-R14133-10 91 31 84 10 8
1533 5.343 15-R15234-7 93 32 64 7 8
1714 5.930 15-R15234-8 93 33 66 8 8
1736 6.663 15-R16422-7 92 38 64 7 8
1809 6.222 15-R15234-10 94 34 70 10 8
1886 7.043 15-R15550-7 92 35 61 7 8
1905 7.243 15-R16422-8 94 39 65 8 8
1918 7.218 15-R16422-10 93 40 66 10 8
2096 7.781 15-R15550-8 95 36 63 8 8
2203 8.988 15-R16550-7 94 41 55 7 8
2226 8.016 15-R15550-10 94 37 63 10 8
2483 9.918 15-R16550-8 96 42 56 8 8
2656 10.312 15-R16550-10 98 43 55 10 8

12.0” SP
371 1.495 12-R14016-7 88 24 94 7 6
531 1.731 12-R13722-7 88 23 93 7 6
785 2.434 15-R13446-7 93 26 88 7 8
787 2.474 15-R13446-10 88 28 93 10 8
821 2.459 15-R13446-8 89 27 92 8 8
919 2.832 12-R14032-7 90 25 85 7 6
1025 3.052 15-R14133-7 96 29 85 7 8
1051 3.133 15-R14133-8 90 30 88 8 8
1084 3.246 15-R14133-10 92 31 91 10 8
1398 4.844 15-R15234-7 94 32 70 7 8
1531 5.280 15-R15234-8 93 33 72 8 8
1584 5.440 15-R15234-10 95 34 77 10 8
1605 6.145 15-R16422-7 92 38 70 7 8
1704 6.467 15-R16422-10 93 40 72 10 8
1759 6.680 15-R16422-8 95 39 71 8 8
1771 6.603 15-R15550-7 92 35 66 7 8
1945 7.164 15-R15550-8 95 36 69 8 8
2057 7.471 15-R15550-10 95 37 69 10 8
2123 8.735 15-R16550-7 94 41 60 7 8
2321 9.413 15-R16550-8 95 42 61 8 8
2506 9.861 15-R16550-10 97 43 60 10 8

13.0” SP
615 2.042 15-R14133-7 91 29 92 7 8
688 2.268 15-R14133-8 89 30 95 8 8
779 2.520 12-R14032-7 90 25 92 7 6
1236 4.293 15-R15234-7 94 32 76 7 8
1318 4.586 15-R15234-8 93 33 78 8 8
1339 4.677 15-R15234-10 95 34 83 10 8

6.5” SP (continued)
756 1.844 10-R12227-6 91 19 60 6 5
798 1.803 12-R11527-7 88 20 68 7 6
964 2.365 12-R12327-7 88 21 60 7 6
1119 2.894 12-R13032-7 90 22 55 7 6
1222 3.224 12-R14016-7 91 24 51 7 6
1293 3.357 12-R13722-7 92 23 50 7 6
1408 4.174 12-R14032-7 98 25 46 7 6
1782 5.014 15-R13446-7 91 26 48 7 8
1863 5.339 15-R13446-8 91 27 50 8 8
1999 5.572 15-R13446-10 91 28 50 10 8

7.0” SP
263 .511 9-R10527-4 86 13 91 4 4
297 .545 9-R10527-5 86 14 91 5 4
356 .657 10-R10527-6 88 15 93 6 5
469 .924 10-R11027-6 87 16 87 6 5
591 1.286 10-R11527-6 87 17 76 6 5
727 1.784 10-R12227-6 91 19 64 6 5
748 1.718 12-R11527-7 88 20 73 7 6
922 2.268 12-R12327-7 88 21 65 7 6
1073 2.784 12-R13032-7 90 22 59 7 6
1177 3.123 12-R14016-7 91 24 55 7 6
1244 3.243 12-R13722-7 91 23 54 7 6
1373 4.080 12-R14032-7 98 25 49 7 6
1711 4.833 15-R13446-7 90 26 51 7 8
1798 5.147 15-R13446-8 91 27 53 8 8
1812 5.224 15-R14133-7 91 29 50 7 8
1923 5.356 15-R13446-10 90 28 54 10 8
1963 5.723 15-R14133-8 91 30 51 8 8
2034 5.960 15-R14133-10 91 31 53 10 8

7.5” SP
182 .430 9-R10527-4 86 13 98 4 4
217 .465 9-R10527-5 86 14 97 5 4
404 .820 10-R11027-6 87 16 93 6 5
554 1.234 10-R11527-6 87 17 81 6 5
694 1.721 10-R12227-6 90 19 69 6 5
695 1.631 12-R11527-7 88 20 79 7 6
878 2.170 12-R12327-7 88 21 70 7 6
1024 2.672 12-R13032-7 90 22 64 7 6
1129 3.019 12-R14016-7 90 24 59 7 6
1193 3.131 12-R13722-7 91 23 58 7 6
1335 3.981 12-R14032-7 98 25 53 7 6
1639 4.642 15-R13446-7 90 26 55 7 8
1736 4.946 15-R13446-8 90 27 57 8 8
1755 5.036 15-R14133-7 91 29 53 7 8
1848 5.140 15-R13446-10 90 28 58 10 8
1893 5.497 15-R14133-8 91 30 55 8 8
1946 5.646 15-R14133-10 91 31 57 10 8

8.0” SP
273 .865 10-R12213-6 88 18 84 6 5
512 1.160 10-R11527-6 87 17 87 6 5
634 1.533 12-R11527-7 88 20 84 7 6
658 1.655 10-R12227-6 89 19 73 6 5
830 2.070 12-R12327-7 88 21 74 7 6
978 2.562 12-R13032-7 89 22 68 7 6
1076 2.911 12-R14016-7 90 24 63 7 6
1138 3.030 12-R13722-7 90 23 62 7 6
1295 3.874 12-R14032-7 98 25 57 7 6
1575 4.432 15-R13446-7 90 26 59 7 8
1675 4.737 15-R13446-8 90 27 61 8 8
1696 4.845 15-R14133-7 91 29 57 7 8
1769 4.914 15-R13446-10 90 28 62 10 8
1820 5.266 15-R14133-8 91 30 59 8 8
1858 5.340 15-R14133-10 91 31 61 10 8
1921 6.959 15-R15234-7 93 32 47 7 8
2166 7.969 15-R15234-8 94 33 48 8 8
2285 8.181 15-R15234-10 94 34 51 10 8

8.5” SP
207 .753 10-R12213-6 88 18 89 6 5
450 1.032 10-R11527-6 87 17 92 6 5
563 1.419 12-R11527-7 87 20 78 7 6
622 1.593 10-R12227-6 89 19 78 6 5
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Radial Wheels 3600 RPM    60 Hz
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1.0”SP
184 .174 8-B07025-3 85 72 30 3 4
219 .226 8-B08125-3 86 74 22 3 4
225 .170 8-B07025-4 84 73 33 4 4
289 .285 8-B08125-4 84 75 24 4 4

1.5”SP
161 .167 8-B07025-3 85 72 45 3 4
198 .163 8-B07025-4 84 73 49 4 4
202 .221 8-B08125-3 86 74 33 3 4
264 .273 8-B08125-4 84 75 36 4 4
368 .311 9-B08725-4 85 76 28 4 4
383 .319 9-B08725-5 85 77 29 5 4
449 .487 9-B10127-4 86 78 22 4 4
494 .517 9-B10127-5 86 79 23 5 4
571 .836 10-B10127-6 87 80 24 6 5
687 1.151 10-B10727-6 89 81 20 6 5

2.0”SP
130 .158 8-B07025-3 84 72 60 3 4
161 .150 8-B07025-4 84 73 65 4 4
187 .216 8-B08125-3 86 74 44 3 4
238 .258 8-B08125-4 84 75 48 4 4
344 .299 9-B08725-4 85 76 37 4 4
358 .305 9-B08725-5 85 77 39 5 4
425 .468 9-B10127-4 86 78 29 4 4
469 .500 9-B10127-5 86 79 31 5 4
542 .809 10-B10127-6 86 80 32 6 5
659 1.116 10-B10727-6 88 81 27 6 5

2.5”SP
97 .145 8-B07025-3 85 72 75 3 4
112 .134 8-B07025-4 84 73 81 4 4
163 .207 8-B08125-3 86 74 55 3 4
209 .242 8-B08125-4 84 75 61 4 4
319 .285 9-B08725-4 85 76 46 4 4
333 .290 9-B08725-5 85 77 49 5 4

2.5” SP (continued)
400 .447 9-B10127-4 86 78 36 4 4
444 .484 9-B10127-5 86 79 39 5 4
514 .799 10-B10127-6 86 80 41 6 5
632 1.092 10-B10727-6 88 81 34 6 5
1085 2.190 12-B13031-7 91 82 24 7 6

3.0”SP
36 .114 8-B07025-4 84 73 98 4 4
46 .120 8-B07025-3 85 72 90 3 4
133 .194 8-B08125-3 85 74 66 3 4
171 .220 8-B08125-4 84 75 73 4 4
293 .269 9-B08725-4 85 76 56 4 4
306 .273 9-B08725-5 85 77 59 5 4
373 .425 9-B10127-4 86 78 44 4 4
417 .466 9-B10127-5 86 79 46 5 4
484 .782 10-B10127-6 86 80 49 6 5
605 1.067 10-B10727-6 88 81 41 6 5
1050 2.136 12-B13031-7 91 82 28 7 6
1262 2.962 12-B14132-7 94 83 23 7 6

3.5”SP
99 .180 8-B08125-3 85 74 77 3 4
120 .193 8-B08125-4 84 75 85 4 4
266 .251 9-B08725-4 85 76 65 4 4
277 .256 9-B08725-5 85 77 68 5 4
345 .401 9-B10127-4 86 78 51 4 4
382 .440 9-B10127-5 86 79 54 5 4
449 .754 10-B10127-6 86 80 57 6 5
576 1.038 10-B10727-6 87 81 47 6 5
1014 2.081 12-B13031-7 90 82 33 7 6
1231 2.901 12-B14132-7 94 83 27 7 6

4.0”SP
42 .160 8-B08125-4 83 75 97 4 4
52 .158 8-B08125-3 85 74 88 3 4
232 .229 9-B08725-4 85 76 74 4 4
238 .233 9-B08725-5 85 77 78 5 4
318 .379 9-B10127-4 86 78 58 4 4
351 .411 9-B10127-5 86 79 62 5 4
402 .698 10-B10127-6 86 80 65 6 5
545 1.004 10-B10727-6 87 81 54 6 5
979 2.027 12-B13031-7 90 82 38 7 6
1201 2.851 12-B14132-7 93 83 31 7 6

4.5”SP
164 .189 9-B08725-4 85 76 84 4 4
174 .193 9-B08725-5 85 77 88 5 4
292 .356 9-B10127-4 86 78 65 4 4
326 .380 9-B10127-5 86 79 70 5 4
362 .643 10-B10127-6 83 80 73 6 5
511 .964 10-B10727-6 86 81 61 6 5
945 1.974 12-B13031-7 90 82 42 7 6
1171 2.805 12-B14132-7 93 83 35 7 6

5.0”SP
85 .147 9-B08725-5 86 77 98 5 4
89 .150 9-B08725-4 85 76 93 4 4
254 .322 9-B10127-4 86 78 73 4 4
294 .348 9-B10127-5 86 79 77 5 4
326 .596 10-B10127-6 84 80 81 6 5
471 .912 10-B10727-6 84 81 68 6 5
912 1.921 12-B13031-7 89 82 47 7 6
1140 2.756 12-B14132-7 92 83 39 7 6

5.5”SP
203 .279 9-B10127-4 86 78 80 4 4
226 .314 9-B10127-5 86 79 85 5 4
271 .530 10-B10127-6 83 80 89 6 5
437 .872 10-B10727-6 84 81 74 6 5

13.0” SP (continued)
1426 5.464 15-R16422-7 92 38 76 7 8
1487 5.698 15-R16422-10 93 40 78 10 8
1545 5.917 15-R16422-8 96 39 77 8 8
1771 6.603 15-R15550-7 92 35 72 7 8
1779 6.524 15-R15550-8 95 36 75 8 8
1873 6.883 15-R15550-10 96 37 75 10 8
2035 8.445 15-R16550-7 94 41 65 7 8
2173 8.927 15-R16550-8 94 42 66 8 8
2360 9.419 15-R16550-10 96 43 66 10 8

14.0” SP
541 1.905 12-R14032-7 92 25 99 7 6
984 3.556 15-R15234-7 93 32 82 7 8
1040 3.777 15-R15234-8 92 33 84 8 8
1089 4.003 15-R15234-10 93 34 89 10 8
1178 4.602 15-R16422-7 92 38 81 7 8
1225 4.842 15-R16422-10 94 40 84 10 8
1233 4.909 15-R16422-8 97 39 83 8 8
1473 5.608 15-R15550-7 91 35 77 7 8
1586 5.859 15-R15550-8 95 36 81 8 8
1678 6.255 15-R15550-10 96 37 81 10 8
1934 8.093 15-R16550-7 93 41 70 7 8
2060 8.503 15-R16550-8 93 42 71 8 8
2223 9.009 15-R16550-10 94 43 71 10 8

15.0” SP
676 2.814 15-R15234-8 90 33 90 8 8
687 2.750 15-R15234-7 91 32 87 7 8
731 3.169 15-R15234-10 90 34 96 10 8
817 3.583 15-R16422-7 91 38 87 7 8
836 3.773 15-R16422-8 94 39 89 8 8
855 3.770 15-R16422-10 91 40 90 10 8
1257 5.608 15-R15550-7 91 35 83 7 8
1364 5.136 15-R15550-8 96 36 87 8 8
1457 5.547 15-R15550-10 97 37 86 10 8
1808 7.605 15-R16550-7 93 41 75 7 8
1936 8.050 15-R16550-8 92 42 76 8 8
2074 8.547 15-R16550-10 93 43 76 10 8

16.0” SP
319 2.035 15-R15234-8 88 33 96 8 8
421 2.106 15-R15234-7 88 32 93 7 8
462 2.500 15-R16422-7 89 38 93 7 8
523 2.791 15-R16422-8 90 39 95 8 8
526 3.114 15-R16422-10 89 40 96 10 8

16.0” SP (continued)
1029 4.273 15-R15550-7 90 35 88 7 8
1122 4.352 15-R15550-8 94 36 92 8 8
1187 4.667 15-R15550-10 97 37 92 10 8
1666 7.077 15-R165550-7 93 41 80 7 8
1796 7.549 15-R165550-8 92 42 81 8 8
1909 8.005 15-R165550-10 93 43 81 10 8

17.0” SP
148 1.658 15-R15234-7 87 32 99 7 8
154 1.737 15-R16422-7 88 38 99 7 8
807 3.613 15-R15550-10 95 37 98 10 8
1504 6.526 15-R16550-7 91 41 85 7 8
1612 6.957 15-R16550-8 92 42 86 8 8
1719 7.338 15-R16550-10 92 43 86 10 8

18.0” SP
1307 5.868 15-R16550-7 96 41 90 7 8
1396 6.232 15-R16550-8 96 42 91 8 8
1497 6.566 15-R16550-10 92 43 91 10 8

19.0” SP
1029 4.869 15-R16550-7 100 41 95 7 8
1132 5.266 15-R16550-8 100 42 96 8 8
1219 5.601 15-R16550-10 92 43 96 10 8
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Radial Wheels 3600 RPM    60 Hz
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Backward Curve 3600 RPM    60 Hz
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1.0” SP
376 .417 8-F07620-3 83 47 20 3 4
592 .884 8-F07620-4 83 48 20 4 4

1.5” SP

359 .408 8-F07620-3 83 47 30 3 4
565 .846 8-F07620-4 83 48 30 4 4

2.0” SP
339 .397 8-F07620-3 82 47 40 3 4
537 .803 8-F07620-4 82 48 40 4 4

2.0” SP (continued)
762 1.873 9-F10020-4 88 49 23 4 4
894 2.293 9-F10020-5 86 50 23 5 4

2.5” SP
315 .382 8-F07620-3 82 47 50 3 4
503 .746 8-F07620-4 82 48 50 4 4
743 1.809 9-F10020-4 87 49 29 4 4
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Forward Curve 3600 RPM    60 Hz

9.0”SP
617 1.457 12-B13031-7 88 82 85 7 6
886 2.290 12-B14132-7 89 83 70 7 6
1064 2.558 15-B14132-10 87 86 73 10 8
1067 2.466 15-B14132-7 84 84 65 7 8
1069 2.526 15-B14132-8 85 85 68 8 8
1499 4.202 15-B15247-7 89 87 57 7 8
1569 4.453 15-B15247-8 90 88 59 8 8
1634 4.557 15-B15247-10 90 89 62 10 8

9.5”SP
536 1.330 12-B13031-7 88 82 90 7 6
850 2.213 12-B14132-7 89 83 73 7 6
994 2.467 15-B14132-10 87 86 77 10 8
995 2.351 15-B14132-7 84 84 69 7 8
995 2.428 15-B14132-8 84 85 72 8 8
1439 4.013 15-B15247-7 89 87 60 7 8
1515 4.269 15-B15247-8 89 88 62 8 8
1566 4.397 15-B15247-10 89 89 65 10 8
2244 7.781 15-B16550-10 94 95 51 10 8

10.0”SP
437 1.189 12-B13031-7 88 82 94 7 6
810 2.109 12-B14132-7 89 83 78 7 6
913 2.367 15-B14132-10 87 86 81 10 8
916 2.315 15-B14132-8 84 85 76 8 8
917 2.226 15-B14132-7 84 84 72 7 8
1374 3.810 15-B15247-7 88 87 63 7 8
1457 4.081 15-B15247-8 89 88 65 8 8
1493 4.224 15-B15247-10 89 89 69 10 8
1896 6.861 15-B16550-7 95 93 51 7 8
2094 7.476 15-B16550-8 94 94 52 8 8
2193 7.620 15-B16550-10 93 95 54 10 8

11.0”SP
674 2.106 15-B14132-10 86 86 90 10 8
713 1.871 12-B14132-7 89 83 85 7 6
726 1.925 15-B14132-7 84 84 80 7 8
741 2.011 15-B14132-8 84 85 83 8 8
1229 3.398 15-B15247-7 88 87 69 7 8
1320 3.678 15-B15247-8 88 88 72 8 8
1324 3.769 15-B15247-10 88 89 76 10 8
1821 6.603 15-B16550-7 96 93 56 7 8
1992 7.169 15-B16550-8 93 94 57 8 8
2086 7.303 15-B16550-10 93 95 59 10 8

12.0”SP
293 1.649 15-B14132-10 86 86 98 10 8

12.0” SP (continued)
483 1.503 15-B14132-7 84 84 87 7 8
484 1.554 15-B14132-8 84 85 91 8 8
561 1.609 12-B14132-7 89 83 93 7 6
1045 2.969 15-B15247-7 87 87 76 7 8
1112 3.185 15-B15247-8 87 88 79 8 8
1119 3.248 15-B15247-10 87 89 83 10 8
1738 6.303 15-B16550-7 97 93 61 7 8
1890 6.819 15-B16550-8 93 94 62 8 8
1973 6.992 15-B16550-10 92 95 64 10 8

13.0”SP
165 1.100 15-B14132-8 84 85 98 8 8
251 1.139 15-B14132-7 84 84 94 7 8
828 2.504 15-B15247-7 87 87 82 7 8
829 2.610 15-B15247-10 87 89 89 10 8
863 2.647 15-B15247-8 87 88 85 8 8
1641 5.934 15-B16550-7 97 93 66 7 8
1779 6.439 15-B16550-8 92 94 68 8 8
1850 6.647 15-B16550-10 91 95 70 10 8

14.0”SP
509 2.157 15-B15247-10 87 89 96 10 8
568 1.975 15-B15247-7 87 87 88 7 8
570 2.036 15-B15247-8 87 88 92 8 8
1532 5.543 15-B16550-7 98 93 71 7 8
1655 6.025 15-B16550-8 92 94 73 8 8
1710 6.251 15-B16550-10 91 95 75 10 8

15.0”SP
225 1.353 15-B15247-8 87 88 98 8 8
306 1.440 15-B15247-7 87 87 94 7 8
1396 5.114 15-B16550-7 98 93 76 7 8
1490 5.503 15-B16550-8 90 94 78 8 8
1537 5.755 15-B16550-10 90 95 81 10 8

16.0”SP
1213 4.608 15-B16550-7 95 93 81 7 8
1296 4.910 15-B16550-8 92 94 83 8 8
1341 5.189 15-B16550-10 90 95 86 10 8

17.0”SP
1003 4.026 15-B16550-7 95 93 86 7 8
1071 4.267 15-B16550-8 95 94 88 8 8
1111 4.506 15-B16550-10 89 95 91 10 8

18.0”SP
751 3.321 15-B16550-7 93 93 91 7 8
789 3.489 15-B16550-8 97 94 93 8 8
801 3.631 15-B16550-10 89 95 97 10 8

19.0”SP
312 2.170 15-B16550-8 88 94 99 8 8
409 2.388 15-B16550-7 94 93 96 7 8

5.5” SP (continued)
879 1.869 12-B13031-7 89 82 52 7 6
1110 2.706 12-B14132-7 92 83 43 7 6

6.0”SP
155 .247 9-B10127-4 86 78 87 4 4
168 .274 9-B10127-4 86 79 93 4 4
172 .435 10-B10127-6 83 80 97 6 5
403 .836 10-B10727-6 84 81 81 6 5
847 1.817 12-B13031-7 88 82 57 7 6
1079 2.653 12-B14132-7 91 83 47 7 6

6.5”SP
63 .204 9-B10127-4 86 78 95 4 4
352 .747 10-B10727-6 84 81 88 6 5
817 1.769 12-B13031-7 88 82 61 7 6
1047 2.597 12-B14132-7 91 83 50 7 6
1394 3.023 15-B14132-10 86 86 53 10 8

7.0”SP
270 .633 10-B10727-6 84 81 95 6 5
789 1.722 12-B13031-7 88 82 66 7 6
1015 2.539 12-B14132-7 90 83 54 7 6
1308 2.850 15-B14132-7 87 84 51 7 8
1320 2.915 15-B14132-10 86 86 57 10 8
1338 2.900 15-B14132-8 86 85 53 8 8

7.5”SP
757 1.670 12-B13031-7 88 82 71 7 6
983 2.479 12-B14132-7 90 83 58 7 6
1247 2.812 15-B14132-10 85 86 61 10 8
1253 2.763 15-B14132-7 87 84 54 7 8
1272 2.790 15-B14132-8 85 85 57 8 8
1831 4.992 15-B15247-10 91 89 52 10 8

8.0”SP
720 1.612 12-B13031-7 88 82 76 7 6
950 2.416 12-B14132-7 90 83 62 7 6
1186 2.726 15-B14132-10 87 86 65 10 8
1195 2.671 15-B14132-7 87 84 58 7 8
1204 2.683 15-B14132-8 85 85 61 8 8
1598 4.480 15-B15247-7 90 87 50 7 8
1674 4.795 15-B15247-8 91 88 52 8 8
1761 4.844 15-B15247-10 91 89 55 10 8

8.5”SP
673 1.542 12-B13031-7 88 82 80 7 6
919 2.356 12-B14132-7 90 83 66 7 6
1128 2.644 15-B14132-10 87 86 69 10 8
1134 2.574 15-B14132-7 87 84 62 7 8
1138 2.610 15-B14132-8 85 85 64 8 8
1550 4.347 15-B15247-7 89 87 54 7 8
1620 4.632 15-B15247-8 90 88 56 8 8
1699 4.705 15-B15247-10 90 89 58 10 8
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Backward Curve 3600 RPM    60 Hz
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6.5” SP (continued)
1027 3.045 10-F10020-6 88 51 70 6 5
1105 3.665 10-F10520-6 89 52 63 6 5
2021 9.155 12-F12220-7 92 53 46 7 6
2181 9.792 12-F12224-7 93 54 43 7 6
2270 11.540 12-F13420-7 95 55 39 7 6
2370 12.016 12-F13430-7 96 56 37 7 6

7.0” SP
494 1.178 9-F10020-4 84 49 82 4 4
622 1.503 9-F10020-5 84 50 81 5 4
993 2.874 10-F10020-6 88 51 75 6 5
1078 3.520 10-F10520-6 88 52 67 6 5
1983 8.954 12-F12220-7 92 53 49 7 6
2146 9.599 12-F12224-7 93 54 46 7 6
2241 11.391 12-F13420-7 95 55 42 7 6
2341 11.852 12-F13430-7 95 56 40 7 6

7.5” SP
452 1.054 9-F10020-4 84 49 88 4 4
585 1.397 9-F10020-5 84 50 87 5 4
956 2.700 10-F10020-6 87 51 80 6 5
1049 3.370 10-F10520-6 88 52 72 6 5
1944 8.747 12-F12220-7 92 53 53 7 6
2110 9.397 12-F12224-7 93 54 50 7 6
2211 11.242 12-F13420-7 95 55 45 7 6
2312 11.683 12-F13430-7 95 56 43 7 6

8.0”SP
374 .891 9-F10020-4 84 49 93 4 4
537 1.269 9-F10020-5 86 50 93 5 4
914 2.521 10-F10020-6 87 51 86 6 5
1018 3.213 10-F10520-6 88 52 77 6 5
1904 8.534 12-F12220-7 91 53 56 7 6
2072 9.190 12-F12224-7 93 54 53 7 6
2187 11.133 12-F13420-7 95 55 47 7 6
2282 11.510 12-F13430-7 95 56 45 7 6

8.5”SP
460 1.076 9-F10020-5 86 50 99 5 4
864 2.351 10-F10020-6 87 51 91 6 5
982 3.046 10-F10520-6 88 52 82 6 5
1863 8.316 12-F12220-7 91 53 60 7 6
2033 8.977 12-F12224-7 93 54 56 7 6
2162 11.018 12-F13420-7 95 55 50 7 6
2252 11.333 12-F13430-7 95 56 48 7 6

9.0”SP
796 2.144 10-F10020-6 86 51 96 6 5
940 2.865 10-F10520-6 87 52 87 6 5
1821 8.092 12-F12220-7 91 53 63 7 6
1993 8.759 12-F12224-7 92 54 59 7 6
2136 10.899 12-F13420-7 95 55 53 7 6
2220 11.151 12-F13430-7 94 56 51 7 6
3517 19.938 15-F15020-10 95 59 50 10 8
3592 23.717 15-F15020-7 98 57 49 7 8
3996 25.498 15-F15020-8 98 58 48 8 8

9.5”SP
883 2.640 10-F10520-6 86 52 91 6 5
1778 7.860 12-F12220-7 91 53 67 7 6
1951 8.534 12-F12224-7 92 54 63 7 6
2110 10.773 12-F13420-7 94 55 56 7 6
2188 10.963 12-F13430-7 94 56 54 7 6
3471 19.745 15-F15020-10 95 59 53 10 8
3549 23.389 15-F15020-7 98 57 51 7 8
3948 25.168 15-F15020-8 98 58 51 8 8

10.0”SP
804 2.398 10-F10520-6 86 52 96 6 5
1734 7.621 12-F12220-7 91 53 70 7 6

10.0” SP (continued)
1907 8.301 12-F12224-7 92 54 66 7 6
2082 10.641 12-F13420-7 94 55 59 7 6
2155 10.770 12-F13430-7 94 56 57 7 6
3424 19.544 15-F15020-10 95 59 56 10 8
3504 23.064 15-F15020-7 98 57 54 7 8
3892 24.813 15-F15020-8 98 58 54 8 8

11.0”SP
1642 7.118 12-F12220-7 90 53 77 7 6
1814 7.809 12-F12224-7 91 54 73 7 6
2023 10.353 12-F13420-7 94 55 65 7 6
2085 10.364 12-F13430-7 94 56 62 7 6
3321 19.113 15-F15020-10 95 59 61 10 8
3411 22.404 15-F15020-7 98 57 60 7 8
3557 26.860 15-F16420-7 100 66 54 7 8
3762 23.272 15-F15030-7 99 60 53 7 8
3777 24.083 15-F15020-8 97 58 59 8 8
3934 27.232 15-F16420-10 97 68 52 10 8
4153 26.809 15-F15030-10 97 62 52 10 8
4386 29.113 15-F15030-8 99 61 51 8 8

12.0”SP
1550 6.593 12-F12220-7 87 53 84 7 6
1709 7.271 12-F12224-7 90 54 79 7 6
2010 9.926 12-F13430-7 93 56 68 7 6
3188 18.612 15-F15020-10 95 59 67 10 8
3311 21.704 15-F15020-7 97 57 65 7 8
3467 26.239 15-F16420-7 100 66 59 7 8
3654 23.321 15-F15020-8 97 58 64 8 8
3654 22.457 15-F15030-7 98 60 58 7 8
3844 26.768 15-F16420-10 97 68 56 10 8
4028 29.673 15-F16420-8 99 67 57 8 8
4071 26.097 15-F15030-10 96 62 56 10 8
4264 28.246 15-F15030-8 99 61 55 8 8

13.0”SP
1438 5.989 12-F12220-7 87 53 91 7 6
1588 6.670 12-F12224-7 89 54 86 7 6
1886 9.646 12-F13420-7 93 55 77 7 6
1928 9.449 12-F13430-7 93 56 74 7 6
3042 18.023 15-F15020-10 95 59 72 10 8
3204 20.953 15-F15020-7 97 57 70 7 8
3372 25.587 15-F16420-7 99 66 64 7 8
3524 22.532 15-F15020-8 97 58 70 8 8
3538 21.612 15-F15030-7 98 60 63 7 8
3738 26.257 15-F16420-10 97 68 61 10 8
3932 29.004 15-F16420-8 98 67 62 8 8
3980 25.373 15-F15030-10 96 62 61 10 8
4135 27.309 15-F15030-8 99 61 60 8 8

14.0”SP
1220 5.022 12-F12220-7 87 53 98 7 6
1437 5.909 12-F12224-7 89 54 93 7 6
1801 9.186 12-F13420-7 93 55 83 7 6
1838 8.902 12-F13430-7 92 56 79 7 6
2882 17.322 15-F15020-10 95 59 78 10 8
3088 20.130 15-F15020-7 97 57 76 7 8
3271 24.897 15-F16420-7 99 66 68 7 8
3384 21.719 15-F15020-8 96 58 75 8 8
3409 20.719 15-F15030-7 97 60 68 7 8
3601 25.657 15-F16420-10 97 68 66 10 8
3814 28.277 15-F16420-8 98 67 67 8 8
3846 24.721 15-F15030-10 96 62 66 10 8
4000 26.272 15-F15030-8 98 61 64 8 8

15.0”SP
1735 8.290 12-F13430-7 92 56 85 7 6
2711 16.475 15-F15020-10 94 59 84 10 8
2960 19.226 15-F15020-7 96 57 81 7 8
3163 24.163 15-F16420-7 99 66 73 7 8
3231 20.809 15-F15020-8 96 58 80 8 8
3271 19.794 15-F15030-7 97 60 73 7 8
3456 24.984 15-F16420-10 97 68 70 10 8
3688 27.506 15-F16420-8 98 67 71 8 8
3698 23.979 15-F15030-10 95 62 70 10 8
3855 25.183 15-F15030-8 98 61 69 8 8

2.5” SP (continued)
872 2.231 9-F10020-5 85 50 29 5 4
1253 4.281 10-F10020-6 90 51 27 6 5
1299 4.659 10-F10520-6 90 52 24 6 5

3.0” SP
288 .363 8-F07620-3 84 47 60 3 4
468 .686 8-F07620-4 82 48 60 4 4
722 1.747 9-F10020-4 87 49 35 4 4
849 2.165 9-F10020-5 85 50 35 5 4
1225 4.145 10-F10020-6 90 51 32 6 5
1273 4.555 10-F10520-6 90 52 29 6 5

3.5” SP
255 .336 8-F07620-3 83 47 70 3 4
428 .623 8-F07620-4 82 48 70 4 4
699 1.687 9-F10020-4 87 49 41 4 4
826 2.091 9-F10020-5 85 50 41 5 4
1197 4.006 10-F10020-6 90 51 37 6 5
1247 4.446 10-F10520-6 90 52 34 6 5
2240 10.199 12-F12220-7 93 53 25 7 6
2372 10.814 12-F12224-7 95 54 23 7 6

4.0” SP
216 .297 8-F07620-3 83 47 80 3 4
384 .554 8-F07620-4 82 48 80 4 4
674 1.628 9-F10020-4 86 49 47 4 4
802 2.015 9-F10020-5 85 50 46 5 4
1167 3.863 10-F10020-6 89 51 43 6 5
1220 4.332 10-F10520-6 90 52 38 6 5
2205 10.043 12-F12220-7 93 53 28 7 6
2342 10.653 12-F12224-7 95 54 26 7 6
2413 12.256 12-F13420-7 96 55 24 7 6

4.5” SP
343 .486 8-F07620-4 83 48 90 4 4
648 1.570 9-F10020-4 86 49 53 4 4
776 1.937 9-F10020-5 85 50 52 5 4
1139 3.711 10-F10020-6 89 51 48 6 5
1195 4.210 10-F10520-6 90 52 43 6 5
2169 9.880 12-F12220-7 93 53 32 7 6
2312 10.489 12-F12224-7 94 54 30 7 6
2385 12.116 12-F13420-7 95 55 27 7 6
2505 12.802 12-F13430-7 97 56 26 7 6

5.0” SP
619 1.521 9-F10020-4 86 49 61 4 4
749 1.857 9-F10020-5 86 50 58 5 4
1113 3.547 10-F10020-6 89 51 53 6 5
1174 4.078 10-F10520-6 89 52 48 6 5
2132 9.712 12-F12220-7 92 53 35 7 6
2280 10.321 12-F12224-7 94 54 33 7 6
2357 11.975 12-F13420-7 95 55 30 7 6
2468 12.588 12-F13430-7 96 56 28 7 6

5.5”SP
589 1.465 9-F10020-4 85 49 64 4 4
719 1.774 9-F10020-5 85 50 64 5 4
1087 3.381 10-F10020-6 89 51 59 6 5
1152 3.944 10-F10520-6 89 52 53 6 5
2095 9.538 12-F12220-7 93 53 39 7 6
2248 10.149 12-F12224-7 94 54 36 7 6
2328 11.832 12-F13420-7 95 55 33 7 6
2432 12.376 12-F13430-7 96 56 31 7 6

6.0” SP
557 1.394 9-F10020-4 85 49 70 4 4
687 1.687 9-F10020-5 85 50 70 5 4
1058 3.214 10-F10020-6 88 51 64 6 5
1129 3.806 10-F10520-6 89 52 58 6 5
2058 9.352 12-F12220-7 92 53 42 7 6
2215 9.973 12-F12224-7 94 54 40 7 6
2299 11.687 12-F13420-7 95 55 36 7 6
2398 12.177 12-F13430-7 96 56 34 7 6

6.5” SP
528 1.291 9-F10020-4 85 49 76 4 4
655 1.595 9-F10020-5 84 50 75 5 4
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Forward Curve 3600 RPM    60 Hz



2.0” SP (continued)
384 .400 9-R10413-5 81 107 44 5 4
393 .391 9-R09626-5 82 105 46 5 4
427 .463 9-R10527-4 83 108 38 4 4
470 .505 9-R10527-5 83 109 37 5 4
578 .714 10-R10527-6 84 110 38 6 5
618 .785 10-R11026-6 85 111 36 6 5
691 .980 10-R11426-6 86 112 31 6 5
759 1.235 10-R12227-6 90 114 27 6 5
930 1.318 12-R11426-7 85 115 31 7 6
1045 1.672 12-R12227-7 89 116 28 7 6
1157 2.009 12-R13032-7 90 117 25 7 6

2.5 ” SP
67 .092 8-R08013-3 79 98 85 3 4
80 .097 8-R08013-4 79 99 89 4 4
114 .127 8-R08025-3 78 100 77 3 4
154 .141 8-R08025-4 79 101 83 4 4
270 .228 9-R09026-4 80 102 65 4 4
294 .243 9-R09026-5 82 103 67 5 4
331 .345 9-R09626-4 80 104 54 4 4
347 .375 9-R10413-5 81 107 55 5 4
357 .365 9-R09626-5 82 105 57 5 4
402 .440 9-R10527-4 81 108 47 4 4
440 .477 9-R10527-5 81 109 47 5 4
533 .669 10-R10527-6 83 110 48 6 5
582 .736 10-R11026-6 83 111 45 6 5
597 .982 10-R12213-6 84 113 38 6 5
660 .924 10-R11426-6 85 112 39 6 5
732 1.194 10-R12227-6 89 114 34 6 5
873 1.249 12-R11426-7 84 115 39 7 6
999 1.598 12-R12227-7 85 116 34 7 6
1109 1.927 12-R13032-7 88 117 31 7 6
1170 2.064 12-R14016-7 87 119 29 7 6
1254 2.220 12-R13722-7 88 118 29 7 6
1301 2.561 12-R14032-7 97 120 26 7 6

.5”SP
183 .114 8-R07025-3 78 96 20 3 4
239 .131 8-R07025-4 78 97 22 4 4

1.0” SP
157 .111 8-R07025-3 78 96 41 3 4
193 .138 8-R08013-3 79 98 34 3 4
197 .151 8-R08025-3 78 100 31 3 4
204 .120 8-R07025-4 78 97 44 4 4
248 .163 8-R08013-4 80 99 36 4 4
288 .192 8-R08025-4 79 101 33 4 4
356 .294 9-R09026-4 80 102 26 4 4
390 .301 9-R09026-5 81 103 27 5 4

1.5” SP
126 .105 8-R07025-3 78 96 61 3 4
160 .107 8-R07025-4 78 97 66 4 4
165 .129 8-R08013-3 79 98 51 3 4
177 .147 8-R08025-3 78 100 46 3 4
212 .150 8-R08013-4 79 99 54 4 4
249 .182 8-R08025-4 79 101 50 4 4
328 .274 9-R09026-4 80 102 39 4 4
359 .280 9-R09026-5 81 103 40 5 4
375 .393 9-R10413-4 81 106 31 4 4
383 .383 9-R09626-4 81 104 33 4 4
424 .416 9-R09626-5 82 105 34 5 4
451 .486 9-R10527-4 84 108 28 4 4
499 .531 9-R10527-5 83 109 28 5 4
624 .747 10-R10527-6 84 110 29 6 5
653 .836 10-R11026-6 86 111 27 6 5

2.0 ” SP
81 .089 8-R07025-3 78 96 82 3 4
91 .086 8-R07025-4 78 97 88 4 4
122 .112 8-R08013-3 79 98 68 3 4
154 .141 8-R08025-3 78 100 78 3 4
164 .130 8-R08013-4 79 99 71 4 4
206 .165 8-R08025-4 79 101 66 4 4
300 .251 9-R09026-4 80 102 52 4 4
326 .261 9-R09026-5 81 103 53 5 4
355 .362 9-R09626-4 80 104 44 4 4

3.0 ” SP
45 .098 8-R08025-3 79 100 92 3 4
234 .203 9-R09026-4 80 102 78 4 4
251 .217 9-R09026-5 82 103 80 5 4
274 .332 9-R10413-4 80 106 62 4 4
301 .349 9-R10413-5 81 107 66 5 4
305 .325 9-R09626-4 80 104 65 4 4
323 .339 9-R09626-5 82 105 68 5 4
371 .414 9-R10527-4 82 108 56 4 4
410 .449 9-R10527-5 81 109 56 5 4
487 .604 10-R10527-6 83 110 58 6 5
546 .691 10-R11026-6 83 111 54 6 5
566 .951 10-R11213-6 84 113 45 6 5
628 .874 10-R11426-6 83 112 47 6 5
706 1.150 10-R12227-6 88 114 41 6 5
811 1.182 12-R11426-7 83 115 47 7 6
948 1.523 12-R12227-7 85 116 41 7 6
1061 1.843 12-R13032-7 87 117 38 7 6
1133 1.998 12-R14016-7 86 119 35 7 6
1207 2.132 12-R13722-7 87 118 34 7 6
1265 2.500 12-R14032-7 96 120 31 7 6

3.5 ” SP
164 .166 9-R09026-4 81 102 91 4 4
179 .175 9-R09026-5 81 103 93 5 4
227 .305 9-R10413-4 80 106 73 4 4
239 .317 9-R10413-5 81 107 77 5 4
268 .296 9-R09626-4 80 104 76 4 4
284 .310 9-R09626-5 81 105 80 5 4
340 .388 9-R10527-4 82 108 66 4 4
379 .420 9-R10527-5 81 109 65 5 4
443 .544 10-R10527-6 83 110 67 6 5
507 .651 10-R11026-6 82 111 63 6 5
529 .904 10-R12213-6 83 113 53 6 5
594 .828 10-R11426-6 83 112 55 6 5
678 1.105 10-R12227-6 88 114 48 6 5
753 1.116 12-R11426-7 83 115 54 7 6
889 1.448 12-R12227-7 84 116 48 7 6
1011 1.758 12-R13032-7 86 117 44 7 6
1090 1.926 12-R14016-7 86 119 41 7 6

CF
M

BH
P

M
O

D
EL

D
BA

 @
 5

'

CU
R

V
E 

N
O

.

%
 O

F 
PE

A
K

 S
P

IN
LE

T 
D

IA
.

O
U

TL
ET

 D
IA

.

CF
M

BH
P

M
O

D
EL

D
BA

 @
 5

'

CU
R

V
E 

N
O

.

%
 O

F 
PE

A
K

 S
P

IN
LE

T 
D

IA
.

O
U

TL
ET

 D
IA

. CF
M

BH
P

M
O

D
EL

D
BA

 @
 5

'

CU
R

V
E 

N
O

.

%
 O

F 
PE

A
K

 S
P

IN
LE

T 
D

IA
.

O
U

TL
ET

 D
IA

.

Radial Wheels 3000 RPM    50 Hz

16.0”SP
1525 7.560 12-F13420-7 88 55 95 7 6
1612 7.660 12-F13430-7 88 56 91 7 6
2507 15.418 15-F15020-10 90 59 89 10 8
2813 18.216 15-F15020-7 89 57 87 7 8
3045 23.370 15-F16420-7 99 66 78 7 8
3060 19.764 15-F15020-8 90 58 86 8 8
3122 18.828 15-F15030-7 96 60 78 7 8
3302 24.223 15-F16420-10 97 68 75 10 8
3545 23.103 15-F15030-10 95 62 75 10 8
3551 26.697 15-F16420-8 98 67 76 8 8
3697 24.028 15-F15030-8 97 61 74 8 8

17.0”SP
1448 6.909 12-F13430-7 89 56 96 7 6
2240 13.987 15-F15020-10 90 59 95 10 8
2638 17.077 15-F15020-7 89 57 92 7 8
2862 18.511 15-F15020-8 90 58 91 8 8

17.0” SP (continued)
2960 17.885 15-F15030-7 95 60 83 7 8
3394 22.053 15-F15030-10 94 62 80 10 8
3518 22.805 15-F15030-8 97 61 78 8 8

18.0”SP
2405 15.557 15-F15020-7 90 57 98 7 8
2619 16.959 15-F15020-8 91 58 97 8 8
2776 16.825 15-F15030-7 95 60 87 7 8
2967 22.395 15-F16420-10 97 68 85 10 8
3232 24.825 15-F16420-8 97 67 86 8 8
3248 20.840 15-F15030-10 94 62 84 10 8
3315 21.452 15-F15030-8 96 61 83 8 8

19.0”SP
2551 15.529 15-F15030-7 89 60 92 7 8
2594 20.544 15-F16420-7 97 66 93 7 8
2763 21.197 15-F16420-10 97 68 89 10 8
3078 19.480 15-F15030-10 91 62 89 10 8
3086 19.887 15-F15030-8 90 61 87 8 8

20.0”SP
2235 13.682 15-F15030-7 90 60 97 7 8
2358 18.928 15-F16420-7 92 66 98 7 8
2507 19.736 15-F16420-10 94 68 94 10 8
2817 17.791 15-F15030-8 90 61 92 8 8
2866 17.864 15-F15030-10 91 62 94 10 8

21.0”SP
2476 15.149 15-F15030-8 91 61 96 8 8
2547 20.277 15-F16420-8 94 67 100 8 8
2550 15.596 15-F15030-10 92 62 99 10 8
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5.5” SP (continued)
920 1.664 12-R13722-7 84 118 63 7 6
1054 2.129 12-R14032-7 91 120 58 7 6
1277 2.421 15-R13446-7 85 121 60 7 8
1360 2.590 15-R13446-8 84 122 62 8 8
1378 2.653 15-R14032-7 85 124 58 7 8
1433 2.685 15-R13446-10 85 123 63 10 8
1476 2.879 15-R14032-8 85 125 60 8 8
1504 2.909 15-R14032-10 85 126 62 10 8
1656 3.654 15-R15247-4-7 89 139 49 7 8
1761 3.762 15-R15247-4-8 91 140 51 8 8
1862 3.923 15-R15247-4-10 90 141 51 10 8

6.0 ” SP
356 .568 10-R11426-6 81 112 94 6 5
405 .724 12-R11426-7 82 115 93 7 6
490 .862 10-R12227-6 81 114 82 6 5
603 1.058 12-R12227-7 82 116 83 7 6
750 1.317 12-R13032-7 83 117 75 7 6
794 1.499 12-R14016-7 84 119 69 7 6
846 1.574 12-R13722-7 84 118 69 7 6
998 2.027 12-R14032-7 90 120 63 7 6
1193 2.241 15-R13446-7 85 121 65 7 8
1278 2.410 15-R13446-8 85 122 68 8 8
1301 2.491 15-R14032-7 86 124 63 7 8
1328 2.484 15-R13446-10 84 123 69 10 8
1380 2.683 15-R14032-8 85 125 65 8 8
1394 2.668 15-R14032-10 85 126 68 10 8
1486 3.591 15-R15134-7 87 127 52 7 8
1633 4.292 15-R16322-7 88 133 51 7 8
1704 4.277 15-R15134-8 88 128 52 8 8
1733 4.494 15-R15450-7 88 130 49 7 8
1764 4.653 15-R16322-8 88 134 52 8 8
1802 4.388 15-R15134-10 88 129 56 10 8
1852 4.754 15-R16322-10 89 135 53 10 8
1933 5.050 15-R15450-8 90 131 51 8 8
2096 5.046 15-R15450-10 91 132 51 10 8

6.5 ” SP
441 .805 10-R12227-6 80 114 88 6 5
522 .966 12-R12227-7 82 116 90 7 6
704 1.230 12-R13032-7 82 117 82 7 6
704 1.369 12-R14016-7 83 119 75 7 6
770 1.443 12-R13722-7 83 118 75 7 6
932 1.902 12-R14032-7 88 120 68 7 6
1098 2.055 15-R13446-7 86 121 71 7 8
1183 2.217 15-R13446-8 85 122 74 8 8
1211 2.248 15-R13446-10 84 123 75 10 8
1217 2.322 15-R14032-7 87 124 69 7 8
1276 2.475 15-R14032-8 85 125 70 8 8
1291 2.450 15-R14032-10 85 126 73 10 8
1409 3.367 15-R15134-7 87 127 56 7 8
1567 4.117 15-R16322-7 87 133 56 7 8
1619 3.985 15-R15134-8 88 128 57 8 8
1677 4.314 15-R15450-7 88 130 53 7 8
1710 4.469 15-R16322-8 88 134 57 8 8
1712 4.123 15-R15134-10 88 129 60 10 8
1791 4.574 15-R16322-10 88 135 58 10 8
1870 4.827 15-R15450-8 90 031 55 8 8
2014 4.875 15-R15450-10 90 132 55 10 8

7.0 ” SP
348 .647 10-R12227-6 83 114 95 6 5
405 .830 12-R12227-7 82 116 96 7 6
639 1.139 12-R13032-7 82 117 88 7 6
680 1.309 12-R13722-7 83 118 80 7 6
875 1.794 12-R14032-7 86 120 73 7 6
973 1.863 15-R13446-7 87 121 76 7 8
1042 1.992 15-R13446-8 85 122 79 8 8
1077 1.993 15-R13446-10 84 123 81 10 8

7.0” SP (continued)
1160 2.257 15-R14032-8 85 125 76 8 8
1182 2.237 15-R14032-10 85 126 79 10 8
1188 2.157 15-R14032-7 87 124 74 7 8
1328 3.143 15-R15134-7 87 127 60 7 8
1500 3.932 15-R16322-7 86 133 60 7 8
1528 3.693 15-R15134-8 88 128 61 8 8
1616 3.850 15-R15134-10 88 129 65 10 8
1618 4.133 15-R15450-7 87 130 57 7 8
1647 4.274 15-R16322-8 87 134 61 8 8
1705 4.347 15-R16322-10 88 135 62 10 8
1802 4.599 15-R15450-8 90 131 59 8 8
1861 5.149 15-R16550-7 89 136 52 7 8
1927 4.693 15-R15450-10 89 132 59 10 8
2104 5.785 15-R16550-8 90 137 52 8 8
2278 5.989 15-R16550-10 92 138 52 10 8

7.5 ” SP
465 1.028 12-R14016-7 83 119 87 7 6
539 1.023 12-R13032-7 82 117 94 7 6
572 1.164 12-R13722-7 82 118 86 7 6
825 1.697 12-R14032-7 85 120 79 7 6
832 1.647 15-R13446-7 88 121 82 7 8
886 1.735 15-R13446-8 85 122 85 8 8
915 1.725 15-R13446-10 84 123 86 10 8
1006 1.969 15-R14032-7 88 124 79 7 8
1032 2.024 15-R14032-8 85 125 81 8 8
1060 2.025 15-R14032-10 85 126 84 10 8
1247 2.930 15-R15134-7 87 127 65 7 8
1430 3.737 15-R16322-7 86 133 64 7 8
1431 3.403 15-R15134-8 87 128 65 8 8
1511 3.569 15-R15134-10 88 129 70 10 8
1554 3.951 15-R15450-7 87 130 61 7 8
1570 4.062 15-R16322-8 88 134 65 8 8
1579 4.046 15-R16322-10 88 135 66 10 8
1727 4.363 15-R15450-8 89 131 64 8 8
1816 5.045 15-R16550-7 89 136 55 7 8
1834 4.496 15-R15450-10 89 132 63 10 8
2046 5.565 15-R16550-8 90 137 56 8 8
2189 5.787 15-R16550-10 92 138 56 10 8

8.0 ” SP
331 .849 12-R14016-7 82 119 93 7 6
462 .997 12-R13722-7 82 118 92 7 6
678 1.403 15-R13446-7 86 121 87 7 8
694 1.427 15-R13446-10 84 123 92 10 8
713 1.428 15-R13446-8 83 122 91 8 8
768 1.591 12-R14032-7 84 120 84 7 6
872 1.744 15-R14032-7 89 124 84 7 8
892 1.784 15-R14032-8 84 125 87 8 8
920 1.833 15-R14032-10 85 126 90 10 8
1165 2.726 15-R15134-7 87 127 69 7 8
1323 3.133 15-R15134-8 87 128 70 8 8
1353 3.526 15-R16322-7 87 133 68 7 8
1379 3.249 15-R15134-10 88 129 74 10 8
1449 3.736 15-R16322-10 87 135 71 10 8
1483 3.834 15-R16322-8 89 134 70 8 8
1486 3.770 15-R15450-7 86 130 65 7 8
1637 4.110 15-R15450-8 89 131 68 8 8
1732 4.274 15-R15450-10 89 132 68 10 8
1768 4.942 15-R16550-7 89 136 59 7 8
1946 5.355 15-R16550-8 89 137 59 8 8
2098 5.600 15-R16550-10 91 138 59 10 8

8.5 ” SP
210 .673 12-R13722-7 82 118 98 7 6
390 1.079 15-R13446-10 81 123 98 10 8
444 1.025 15-R13446-7 83 121 92 7 8
474 1.063 15-R13446-8 82 122 96 8 8
691 1.474 12-R14032-7 85 120 89 7 6
692 1.438 15-R14032-7 86 124 90 7 8
722 1.508 15-R14032-8 82 125 92 8 8
742 1.631 15-R14032-10 85 126 96 10 8
1072 2.507 15-R15134-7 87 127 73 7 8
1204 2.857 15-R15134-8 87 128 74 8 8
1237 2.928 15-R15134-10 88 129 79 10 8

3.5” SP (continued)
1158 2.032 12-R13722-7 87 118 40 7 6
1228 2.437 12-R14032-7 96 120 37 7 6

4.0 ” SP
152 .267 9-R10413-4 80 106 83 4 4
161 .272 9-R10413-5 81 107 88 5 4
205 .251 9-R09626-4 80 104 87 4 6
216 .262 9-R09626-5 81 105 91 5 4
311 .365 9-R10527-4 82 108 75 4 4
345 .391 9-R10527-5 81 109 75 5 4
409 .529 10-R10527-6 83 110 77 6 5
468 .621 10-R11026-6 82 111 71 6 5
486 .830 10-R12213-6 83 113 61 6 5
558 .788 10-R11426-6 82 112 62 6 5
647 1.059 10-R12227-6 87 114 54 6 5
700 1.052 12-R11426-7 82 115 62 7 6
831 1.371 12-R12227-7 83 116 55 7 6
960 1.672 12-R13032-7 85 117 50 7 6
1043 1.848 12-R14016-7 85 119 46 7 6
1105 1.935 12-R13722-7 86 118 46 7 6
1189 2.369 12-R14032-7 95 120 42 7 6

4.5 ” SP
26 .216 9-R10413-5 81 107 99 5 4
47 .223 9-R10413-4 80 106 94 4 4
271 .334 9-R10527-4 81 108 85 4 4
299 .353 9-R10527-5 84 109 81 5 4
361 .473 10-R10527-6 83 110 87 6 5
426 .579 10-R11026-6 82 111 80 6 5
428 .707 10-R12213-6 80 113 68 6 5
521 .763 10-R11426-6 82 112 70 6 5
613 1.011 10-R12227-6 84 114 61 6 5
642 .983 12-R11426-7 82 115 70 7 6
781 1.293 12-R12227-7 83 116 62 7 6
907 1.584 12-R13032-7 84 117 57 7 6
991 1.768 12-R14016-7 85 119 52 7 6
1049 1.839 12-R13722-7 82 118 52 7 6
1147 2.296 12-R14032-7 94 120 47 7 6
1444 2.746 15-R13446-7 85 121 47 7 8
1512 2.924 15-R13446-8 85 122 51 8 8
1531 2.965 15-R14032-7 85 124 47 7 8
1621 3.048 15-R13446-10 85 123 52 10 8
1655 3.255 15-R14032-8 86 125 49 8 8
1717 3.399 15-R14032-10 86 126 51 10 8

5.0 ” SP
195 .279 9-R10527-4 81 108 94 4 4
224 .299 9-R10527-5 81 109 93 5 4
262 .365 10-R10527-6 81 110 96 6 5
339 .643 10-R12213-6 80 113 76 6 5
374 .515 10-R11026-6 82 111 89 6 5
480 .734 10-R11426-6 82 112 78 6 5
575 .960 10-R12227-6 84 114 68 6 5
579 .913 12-R11426-7 82 115 78 7 6
728 1.212 12-R12227-7 82 116 69 7 6
848 1.492 12-R13032-7 84 117 63 7 6
935 1.684 12-R14016-7 84 119 52 7 6
988 1.746 12-R13722-7 85 118 57 7 6
1102 2.217 12-R14032-7 91 120 58 7 6
1357 2.592 15-R13446-7 84 121 54 7 8
1434 2.762 15-R13446-8 85 122 57 8 8
1450 2.810 15-R14032-7 85 124 53 7 8
1529 2.871 15-R13446-10 85 123 58 10 8
1566 3.069 15-R14032-8 85 125 54 8 8
1612 3.161 15-R14032-10 85 126 56 10 8

5.5 ” SP
231 .371 10-R11026-6 79 111 98 6 5
239 .516 10-R12213-6 82 113 83 6 5
433 .679 10-R11426-6 82 112 86 6 5
505 .832 12-R11426-7 82 115 86 7 6
531 .907 10-R12227-6 84 114 75 6 5
669 1.131 12-R12227-7 82 116 76 7 6
793 1.401 12-R13032-7 83 117 69 7 6
870 1.594 12-R14016-7 84 119 64 7 6
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Radial Wheels 3000 RPM    50 Hz



9.5” SP (continued)
903 2.228 15-R15134-8 86 128 83 8 8
938 2.340 15-R15134-10 87 129 88 10 8
982 2.606 15-R16322-7 86 133 81 7 8
1021 2.742 15-R16322-10 87 135 84 10 8
1030 2.782 15-R16322-8 91 134 83 8 8
1222 3.168 15-R15450-7 86 130 77 7 8
1316 3.307 15-R15450-8 89 131 81 8 8
1392 3.529 15-R15450-10 90 132 80 10 8
1600 4.557 15-R16550-7 88 136 70 7 8
1704 4.786 15-R16550-8 88 137 70 8 8
1839 5.070 15-R16550-10 89 138 70 10 8

10.0 ” SP
603 1.599 15-R15134-7 85 127 86 7 8
707 1.865 15-R15134-8 85 128 87 8 8
759 2.035 15-R15134-10 85 129 93 10 8
771 2.196 15-R16322-7 86 133 85 7 8
788 2.311 15-R16322-8 89 134 87 8 8
799 2.288 15-R16322-10 86 135 89 10 8
1094 2.913 15-R15450-7 85 130 81 7 8
1185 3.014 15-R15450-8 89 131 87 8 8

8.5” SP (continued)
1264 3.293 15-R16322-7 86 133 73 7 8
1322 3.426 15-R16322-10 87 135 75 10 8
1383 3.579 15-R16322-8 89 134 74 8 8
1411 3.582 15-R15450-7 86 130 69 7 8
1540 3.850 15-R15450-8 89 131 72 8 8
1625 4.038 15-R15450-10 89 132 72 10 8
1717 4.829 15-R16550-7 88 136 63 7 8
1854 5.152 15-R16550-8 89 137 63 8 8
2008 5.414 15-R16550-10 90 138 63 10 8

9.0 ” SP
962 2.266 15-R15134-7 87 127 78 7 8
1070 2.563 15-R15134-8 86 128 78 8 8
1087 2.614 15-R15134-10 88 129 84 10 8
1135 2.965 15-R16322-7 86 133 77 7 8
1183 3.099 15-R16322-10 87 135 80 10 8
1221 3.201 15-R16322-8 90 134 79 8 8
1328 3.383 15-R15450-7 86 130 73 7 8
1435 3.582 15-R15450-8 89 131 76 8 8
1510 3.789 15-R15450-10 89 132 76 10 8
1662 4.703 15-R16550-7 88 136 66 7 8
1772 4.960 15-R16550-8 88 137 67 8 8
1923 5.241 15-R16550-10 90 138 67 10 8

9.5 ” SP
787 1.932 15-R15134-7 86 127 82 7 8

10.0” SP (continued)
1261 3.244 15-R15450-10 90 132 85 10 8
1525 4.357 15-R16550-7 88 136 74 7 8
1630 4.602 15-R16550-8 87 137 74 8 8
1750 4.884 15-R16550-10 88 138 74 10 8

11.0 ” SP
259 1.150 15-R15134-8 82 128 96 8 8
279 1.080 15-R15134-7 83 127 95 7 8
338 1.324 15-R16322-7 84 133 94 7 8
376 1.641 15-R16322-10 83 135 97 10 8
379 1.476 15-R16322-8 84 134 96 8 8
818 2.331 15-R15450-7 84 130 89 7 8
892 2.370 15-R15450-8 87 131 93 8 8
938 2.528 15-R15450-10 89 132 93 10 8
1355 3.925 15-R16550-7 87 136 81 7 8
1461 4.191 15-R16550-8 86 137 82 8 8
1551 4.438 15-R16550-10 87 138 81 10 8

12.0 ” SP
1143 3.445 15-R16550-7 87 136 88 7 8
1221 3.662 15-R16550-8 90 137 89 8 8
1307 3.857 15-R16550-10 87 138 89 10 8

13.0 ” SP
818 2.656 15-R16550-7 91 136 96 7 8
909 2.893 15-R16550-8 91 137 96 8 8
979 3.082 15-R16550-10 87 138 96 10 8
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2.0” SP
49 .073 8-B07025-3 80 167 86 3 4
49 .069 8-B07025-4 79 168 94 4 4
116 .114 8-B08125-3 80 169 64 3 4
152 .131 8-B08125-4 79 170 70 4 4
250 .158 9-B08725-4 80 171 53 4 4
261 .160 9-B08725-5 80 172 56 5 4
317 .249 9-B10127-4 81 173 42 4 4
353 .272 9-B10127-5 81 174 45 5 4
410 .456 10-B10127-6 79 175 47 6 5
510 .621 10-B10727-6 80 176 39 6 5
882 1.244 12-B13031-7 86 177 27 7 6

2.5” SP
74 .101 8-B08125-3 80 169 80 3 4
91 .109 8-B08125-4 79 170 87 4 4
216 .143 9-B08725-4 80 171 67 4 4
225 .146 9-B08725-5 80 172 70 5 4
282 .229 9-B10127-4 81 173 52 4 4
312 .252 9-B10127-5 81 174 56 5 4
368 .432 10-B10127-6 78 175 58 6 5
475 .597 10-B10727-6 80 176 49 6 5
839 1.198 12-B13031-7 85 177 34 7 6
1001 1.595 12-B14132-7 88 178 29 7 6

3.0” SP
20 .087 8-B08125-3 80 169 96 3 4
157 .117 8-B08725-4 80 171 80 4 4
165 .120 9-B08725-5 80 172 84 5 4
252 .211 9-B10127-4 81 173 63 4 4
279 .226 9-B10127-5 81 174 67 5 4
311 .381 10-B10127-6 79 175 70 6 5
436 .567 10-B10727-6 79 176 58 6 5
798 1.153 12-B13031-7 84 177 41 7 6
964 1.557 12-B14132-7 87 178 34 7 6

3.5” SP
57 .081 9-B08725-5 81 172 98 5 4
157 .117 9-B08725-4 80 171 94 4 4
209 .184 9-B10127-4 81 173 73 4 4
242 .200 9-B10127-5 81 174 78 5 4
269 .343 10-B10127-6 79 175 82 6 5
390 .526 10-B10727-6 79 176 68 6 5
758 1.109 12-B13031-7 84 177 48 7 6
927 1.517 12-B14132-7 86 178 40 7 6

4.0” SP
149 .151 9-B10127-4 81 173 84 4 4
163 .170 9-B10127-5 81 174 89 5 4
192 .282 10-B10127-6 79 175 93 6 5
350 .495 10-B10727-6 79 176 78 6 5
719 1.066 12-B13031-7 83 177 54 7 6
890 1.475 12-B14132-7 85 178 46 7 6

.5 ” SP
162 .102 8-B07025-3 80 167 21 3 4
190 .132 8-B08125-3 80 169 16 3 4
198 .101 8-B07025-4 79 168 23 4 4
251 .168 8-B08125-4 79 170 17 4 4

1.0 ” SP
137 .097 8-B07025-3 80 167 43 3 4
168 .095 8-B07025-4 79 168 47 4 4
170 .129 8-B08125-3 80 169 32 3 4
223 .159 8-B08125-4 79 170 35 4 4
309 .181 9-B08725-4 80 171 27 4 4
321 .185 9-B08725-5 80 172 28 5 4
376 .283 9-B10127-4 81 173 21 4 4
414 .300 9-B10127-5 81 174 22 5 4
479 .486 10-B10127-6 79 175 23 6 5

1.5 ” SP
100 .089 8-B07025-3 79 167 64 3 4
122 .084 8-B07025-4 79 168 70 4 4
151 .124 8-B08125-3 80 169 48 3 4
191 .146 8-B08125-4 79 170 52 4 4
280 .170 9-B08725-4 80 171 40 4 4
292 .174 9-B08725-5 80 172 42 5 4
347 .267 9-B10127-4 82 173 31 4 4
384 .286 9-B10127-5 81 174 33 5 4
444 .467 10-B10127-6 79 175 35 6 5
541 .641 10-B10727-6 81 176 29 6 5
924 1.289 12-B13031-7 86 177 20 7 6
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4.5” SP
56 .119 9-B10127-4 81 173 94 4 4
296 .435 10-B10727-6 79 176 88 6 5
682 1.025 12-B13031-7 83 177 61 7 6
851 1.429 12-B14132-7 85 178 52 7 6
1103 1.610 15-B14132-7 82 179 48 7 8
1124 1.655 15-B14132-10 83 181 54 10 8
1134 1.648 15-B14132-8 83 180 50 8 8

5.0” SP
181 .343 10-B10727-6 79 176 97 6 5
647 .985 12-B13031-7 83 177 68 7 6
812 1.380 12-B14132-7 84 178 57 7 6
1035 1.568 15-B14132-10 83 181 60 10 8
1037 1.540 15-B14132-7 82 179 54 7 8
1055 1.557 15-B14132-8 82 180 56 8 8
1356 2.563 15-B15247-7 85 182 47 7 8
1429 2.755 15-B15247-8 86 183 48 8 8
1515 2.782 15-B15247-10 86 184 51 10 8

5.5” SP
647 .985 12-B13031-7 83 177 75 7 6
812 1.380 12-B14132-7 84 178 63 7 6
960 1.497 15-B14132-10 82 181 66 10 8
967 1.465 15-B14132-7 81 179 59 7 8
973 1.475 15-B14132-8 82 180 62 8 8
1301 2.461 15-B15247-7 84 182 51 7 8
1361 2.632 15-B15247-8 85 183 53 8 8
1431 2.662 15-B15247-10 85 184 56 10 8

6.0” SP
549 .879 12-B13031-7 83 177 82 7 6
734 1.277 12-B14132-7 84 178 69 7 6
886 1.429 15-B14132-10 81 181 72 10 8
888 1.380 15-B14132-7 81 179 64 7 8
890 1.411 15-B14132-8 81 180 67 8 8
1241 2.347 15-B15247-7 84 182 56 7 8
1298 2.489 15-B15247-8 84 183 58 8 8
1354 2.544 15-B15247-10 84 184 61 10 8

6.5” SP
466 .791 12-B13031-7 88 177 88 7 6
690 1.214 12-B14132-7 83 178 75 7 6
799 1.353 15-B14132-10 81 181 78 10 8
801 1.285 15-B14132-7 81 179 70 7 8
801 1.330 15-B14132-8 81 180 73 8 8
1166 2.194 15-B15247-7 83 182 61 7 8
1232 2.339 15-B15247-8 83 183 63 8 8
1271 2.412 15-B15247-10 84 184 66 10 8

6.5” SP (continued)
1590 3.914 15-B16550-7 89 188 48 7 8
1764 4.271 15-B16550-8 89 189 50 8 8
1847 4.361 15-B16550-10 88 190 51 10 8

7.0” SP
349 .674 12-B13031-7 83 177 95 7 6
638 1.120 12-B14132-7 83 178 80 7 6
687 1.264 15-B14132-10 81 181 84 10 8
701 1.178 15-B14132-7 81 179 75 7 8
701 1.228 15-B14132-8 81 180 79 8 8
1086 2.027 15-B15247-7 83 182 65 7 8
1158 2.181 15-B15247-8 83 183 68 8 8
1178 2.259 15-B15247-10 83 184 71 10 8
1547 3.813 15-B16550-7 89 188 52 7 8
1704 4.151 15-B16550-8 88 189 53 8 8
1784 4.228 15-B16550-10 88 190 55 10 8

7.5” SP
526 1.147 15-B14132-10 80 181 90 10 8
575 1.022 12-B14132-7 83 178 86 7 6
575 1.044 15-B14132-7 81 179 80 7 8
590 1.092 15-B14132-8 80 180 84 8 8
994 1.856 15-B15247-7 82 182 70 7 8
1066 2.008 15-B15247-8 82 183 73 8 8
1070 2.057 15-B15247-10 82 184 76 10 8
1502 3.705 15-B16550-7 89 188 56 7 8
1642 4.023 15-B16550-8 88 189 57 8 8
1720 4.098 15-B16550-10 87 190 59 10 8

8.0” SP
300 .973 15-B14132-10 80 181 96 10 8
429 .875 15-B14132-7 81 179 86 7 8
436 .906 15-B14132-8 80 180 90 8 8
483 .916 12-B14132-7 83 178 92 7 6
882 1.681 15-B15247-7 82 182 75 7 8
940 1.806 15-B15247-8 82 183 78 8 8
946 1.846 15-B15247-10 82 184 82 10 8
1452 3.588 15-B16550-7 90 188 59 7 8
1580 3.880 15-B16550-8 88 189 61 8 8
1652 3.971 15-B16550-10 87 190 63 10 8

8.5” SP
240 .699 15-B14132-8 80 180 95 8 8
277 .697 15-B14132-7 80 179 91 7 8
346 .763 12-B14132-7 83 178 98 7 6
757 1.495 15-B15247-7 82 182 79 7 8
788 1.596 15-B15247-10 82 184 87 10 8
799 1.592 15-B15247-8 82 183 82 8 8
1396 3.440 15-B16550-7 90 188 63 7 8
1516 3.728 15-B16550-8 87 189 65 8 8
1580 3.835 15-B16550-10 86 190 67 10 8

9.0” SP
152 .587 15-B14132-7 80 179 97 7 8
588 1.332 15-B15247-10 81 184 92 10 8
610 1.293 15-B15247-7 82 182 84 7 8
629 1.357 15-B15247-8 81 183 87 8 8
1335 3.285 15-B16550-7 90 188 67 7 8
1446 3.567 15-B16550-8 87 189 69 8 8
1502 3.687 15-B16550-10 86 190 71 10 8

9.5” SP
392 1.170 15-B15247-10 81 184 97 10 8
448 1.099 15-B15247-8 81 183 92 8 8
449 1.067 15-B15247-7 82 182 89 7 8
1268 3.123 15-B16550-7 91 188 71 7 8
1370 3.394 15-B16550-8 86 189 72 8 8
1416 3.522 15-B16550-10 85 190 75 10 8

10.0” SP
243 .821 15-B15247-8 81 183 97 8 8
288 .845 15-B15247-7 82 182 93 7 8
1193 2.952 15-B16550-7 91 188 74 7 8
1275 3.188 15-B16550-8 86 189 76 8 8
1314 3.321 15-B16550-10 85 190 79 10 8

11.0” SP
975 2.539 15-B16550-7 88 188 82 7 8
1041 2.701 15-B16550-8 88 189 84 8 8
1078 2.858 15-B16550-10 84 190 87 10 8

12.0” SP
702 2.021 15-B16550-7 88 188 89 7 8
746 2.139 15-B16550-8 87 189 92 8 8
770 2.240 15-B16550-10 84 190 95 10 8

13.0” SP
199 1.129 15-B16550-8 84 189 99 8 8
307 1.290 15-B16550-7 87 188 96 7 8

CF
M

BH
P

M
O

D
EL

D
BA

 @
 5

'

CU
R

V
E 

N
O

.

%
 O

F 
PE

A
K

 S
P

IN
LE

T 
D

IA
.

O
U

TL
ET

 D
IA

.

CF
M

BH
P

M
O

D
EL

D
BA

 @
 5

'

CU
R

V
E 

N
O

.

%
 O

F 
PE

A
K

 S
P

IN
LE

T 
D

IA
.

O
U

TL
ET

 D
IA

.

CF
M

BH
P

M
O

D
EL

D
BA

 @
 5

'

CU
R

V
E 

N
O

.

%
 O

F 
PE

A
K

 S
P

IN
LE

T 
D

IA
.

O
U

TL
ET

 D
IA

.

Backward Curve 3000 RPM    50 Hz

.5” SP
321 .244 8-F07620-3 78 142 14 3 4
504 .522 8-F07620-4 79 143 14 4 4

1.0” SP
301 .237 8-F07620-3 78 142 29 3 4
474 .493 8-F07620-4 78 143 29 4 4
651 1.125 9-F10020-4 83 144 17 4 4
766 1.365 9-F10020-5 83 145 17 5 4

1.5” SP
276 .227 8-F07620-3 77 142 43 3 4
439 .454 8-F07620-4 77 143 43 4 4

1.5” SP (continued)
630 1.072 9-F10020-4 83 144 25 4 4
739 1.316 9-F10020-5 83 145 25 5 4
1042 2.413 10-F10020-6 85 146 24 6 5
1078 2.613 10-F10520-6 86 147 21 6 5

2.0” SP
246 .213 8-F07620-3 79 142 58 3 4
397 .406 8-F07620-4 77 143 58 4 4

CF
M

BH
P

M
O

D
EL

D
BA

 @
 5

'

CU
R

V
E 

N
O

.

%
 O

F 
PE

A
K

 S
P

IN
LE

T 
D

IA
.

O
U

TL
ET

 D
IA

.

CF
M

BH
P

M
O

D
EL

D
BA

 @
 5

'

CU
R

V
E 

N
O

.

%
 O

F 
PE

A
K

 S
P

IN
LE

T 
D

IA
.

O
U

TL
ET

 D
IA

.

CF
M

BH
P

M
O

D
EL

D
BA

 @
 5

'

CU
R

V
E 

N
O

.

%
 O

F 
PE

A
K

 S
P

IN
LE

T 
D

IA
.

O
U

TL
ET

 D
IA

.
Forward Curve 3000 RPM    50 Hz
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2.0” SP (continued)
606 1.020 9-F10020-4 82 144 34 4 4
712 1.262 9-F10020-5 82 145 33 5 4
1008 2.303 10-F10020-6 85 146 32 6 5
1047 2.529 10-F10520-6 85 147 29 6 5
1880 5.823 12-F12220-7 89 148 21 7 6

2.5” SP
207 .191 8-F07620-3 78 142 72 3 4
350 .353 8-F07620-4 77 143 72 4 4
579 .970 9-F10020-4 82 144 42 4 4
684 1.201 9-F10020-5 82 145 42 5 4
973 2.188 10-F10020-6 85 146 40 6 5
1015 2.439 10-F10520-6 85 147 36 6 5
1838 5.698 12-F12220-7 89 148 26 7 6
1949 6.042 12-F12224-7 90 149 24 7 6
2006 6.934 12-F13420-7 91 150 22 7 6
2117 7.390 12-F13430-7 92 151 21 7 6

3.0” SP
146 .148 8-F07620-3 79 142 87 3 4
299 .296 8-F07620-4 79 143 87 4 4
548 .921 9-F10020-4 81 144 50 4 4
655 1.137 9-F10020-5 82 145 50 5 4
938 2.067 10-F10020-6 84 146 48 6 5
984 2.341 10-F10520-6 85 147 43 6 5
1795 5.566 12-F12220-7 88 148 31 7 6
1912 5.908 12-F12224-7 90 149 29 7 6
1972 6.819 12-F13420-7 91 150 26 7 6
2072 7.212 12-F13430-7 92 151 25 7 6

3.5” SP
514 .878 9-F10020-4 81 144 59 4 4
622 1.071 9-F10020-5 82 145 58 5 4
907 1.931 10-F10020-6 84 146 55 6 5
958 2.233 10-F10520-6 85 147 50 6 5
1751 5.427 12-F12220-7 88 148 36 7 6
1874 5.769 12-F12224-7 90 149 34 7 6
1938 6.702 12-F13420-7 91 150 31 7 6
2028 7.035 12-F13430-7 92 151 29 7 6

4.0” SP
477 .828 9-F10020-4 80 144 67 4 4
586 1.001 9-F10020-5 82 145 67 5 4
872 1.795 10-F10020-6 83 146 63 6 5
930 2.121 10-F10520-6 84 147 57 6 5
1706 5.279 12-F12220-7 87 148 41 7 6
1834 5.625 12-F12224-7 89 149 39 7 6
1903 6.583 12-F13420-7 90 150 35 7 6
1984 6.861 12-F13430-7 91 151 33 7 6

4.5” SP
441 .750 9-F10020-4 80 144 76 4 4
547 .925 9-F10020-5 82 145 75 5 4
835 1.656 10-F10020-6 83 146 71 6 5
900 2.005 10-F10520-6 84 147 64 6 5
1660 5.117 12-F12220-7 87 148 46 7 6
1793 5.476 12-F12224-7 89 149 44 7 6
1868 6.462 12-F13420-7 90 150 39 7 6
1950 6.728 12-F13430-7 91 151 38 7 6

5.0” SP
399 .654 9-F10020-4 81 144 84 4 4
507 .846 9-F10020-5 81 145 84 5 4
791 1.514 10-F10020-6 83 146 79 6 5
866 1.883 10-F10520-6 84 147 71 6 5
1614 4.948 12-F12220-7 87 148 52 7 6
1750 5.312 12-F12224-7 88 149 49 7 6
1832 6.339 12-F13420-7 90 150 44 7 6
1915 6.591 12-F13430-7 91 151 42 7 6

5.5” SP
117 .194 9-F10020-5 81 145 92 5 4
324 .535 9-F10020-4 81 144 93 4 4
739 1.367 10-F10020-6 82 146 87 6 5
828 1.753 10-F10520-6 83 147 78 6 5
1565 4.773 12-F12220-7 87 148 57 7 6

5.5” SP (continued)
1704 5.142 12-F12224-7 88 149 53 7 6
1801 6.242 12-F13420-7 90 150 48 7 6
1879 6.448 12-F13430-7 91 151 46 7 6

6.0” SP
668 1.218 10-F10020-6 82 146 95 6 5
780 1.610 10-F10520-6 83 147 86 6 5
1515 4.591 12-F12220-7 86 148 62 7 6
1657 4.965 12-F12224-7 87 149 58 7 6
1770 6.146 12-F13420-7 90 150 52 7 6
1842 6.300 12-F13430-7 90 151 50 7 6

6.5” SP
710 1.427 10-F10520-6 81 147 93 6 5
1463 4.401 12-F12220-7 86 148 67 7 6
1606 4.780 12-F12224-7 87 149 63 7 6
1738 6.043 12-F13420-7 90 150 57 7 6
1802 6.146 12-F13430-7 90 151 54 7 6
2924 13.117 15-F15020-7 93 152 52 7 8
3253 14.114 15-F15020-8 93 153 51 8 8

7.0” SP
566 1.164 10-F10520-6 82 147 100 6 5
1409 4.202 12-F12220-7 86 148 72 7 6
1553 4.586 12-F12224-7 86 149 68 7 6
1704 5.932 12-F13420-7 89 150 61 7 6
1762 5.985 12-F13430-7 90 151 58 7 6
2802 10.910 15-F15020-10 90 154 57 10 8
2870 12.850 15-F15020-7 93 152 56 7 8
2984 15.323 15-F16420-7 95 161 50 7 8
3185 13.820 15-F15020-8 93 153 55 8 8
3229 13.701 15-F15040-7 99 158 51 7 8

7.5” SP
1353 3.992 12-F12220-7 85 148 77 7 6
1495 4.380 12-F12224-7 86 149 73 7 6
1668 5.811 12-F13420-7 89 150 65 7 6
1719 5.816 12-F13430-7 89 151 63 7 6
2738 10.729 15-F15020-10 90 154 61 10 8
2813 12.575 15-F15020-7 93 152 60 7 8
3102 13.061 15-F15030-7 94 155 53 7 8
3114 13.517 15-F15020-8 92 153 59 8 8
3160 13.380 15-F15040-7 99 158 55 7 8
3245 15.289 15-F16420-10 92 163 52 10 8
3376 17.001 15-F16420-8 94 162 52 8 8
3425 15.049 15-F15030-10 92 157 52 10 8
3617 16.341 15-F15030-8 94 156 51 8 8
3754 16.956 15-F15040-8 100 159 51 8 8

8.0” SP
1298 3.777 12-F12220-7 82 148 83 7 6
1432 4.161 12-F12224-7 86 149 78 7 6
1674 5.637 12-F13430-7 89 151 67 7 6
2659 10.526 15-F15020-10 90 154 65 10 8
2753 12.288 15-F15020-7 92 152 64 7 8
2879 14.823 15-F16420-7 95 161 58 7 8
3037 12.726 15-F15030-7 93 155 57 7 8
3040 13.205 15-F15020-8 92 153 63 8 8
3087 13.058 15-F15040-7 99 158 59 7 8
3151 15.922 15-F16440-7 98 164 51 7 8
3191 15.099 15-F16420-10 92 163 55 10 8
3337 16.750 15-F16420-8 93 162 56 8 8
3376 14.755 15-F15030-10 91 157 55 10 8
3543 15.986 15-F15030-8 94 156 54 8 8
3667 16.483 15-F15040-8 100 159 54 8 8
4045 19.143 15-F15040-10 98 160 51 10 8

8.5” SP
1238 3.546 12-F12220-7 82 148 88 7 6
1363 3.925 12-F12224-7 81 149 78 7 6

8.5” SP (continued)
1588 5.531 12-F13420-7 89 150 74 7 6
1626 5.447 12-F13430-7 89 151 71 7 6
2573 10.298 15-F15020-10 90 154 70 10 8
2690 11.987 15-F15020-7 92 152 68 7 8
2823 14.559 15-F16420-7 94 161 61 7 8
2963 12.881 15-F15020-8 92 153 67 8 8
2969 12.383 15-F15030-7 93 155 61 7 8
3011 12.729 15-F15040-7 98 158 62 7 8
3086 15.607 15-F16440-7 98 164 54 7 8
3132 14.898 15-F16420-10 92 163 59 10 8
3292 16.490 15-F16420-8 93 162 59 8 8
3323 14.458 15-F15030-10 91 157 59 10 8
3466 15.613 15-F15030-8 94 156 57 8 8
3578 16.006 15-F15040-8 100 159 57 8 8
3592 18.448 15-F16440-8 100 165 51 8 8
3963 18.646 15-F16040-10 98 160 55 10 8

9.0” SP
1160 3.282 12-F12220-7 83 148 93 7 6
1363 3.925 12-F12224-7 81 149 87 7 6
1541 5.365 12-F13420-7 89 150 78 7 6
1575 5.243 12-F13430-7 88 151 75 7 6
2481 10.040 15-F15020-10 89 154 74 10 8
2623 11.669 15-F15020-7 92 152 72 7 8
2764 14.285 15-F16420-7 94 161 65 7 8
2883 12.556 15-F15020-8 92 153 71 8 8
2896 12.027 15-F15030-7 93 155 64 7 8
2929 12.392 15-F15040-7 98 158 66 7 8
3020 15.341 15-F16440-7 98 164 57 7 8
3059 14.674 15-F16420-10 92 163 62 10 8
3223 16.200 15-F16420-8 93 162 63 8 8
3265 14.160 15-F15030-10 91 157 62 10 8
3387 15.209 15-F15030-8 94 156 61 8 8
3489 15.544 15-F15040-8 99 159 61 8 8
3530 18.163 15-F16440-8 100 165 54 8 8
3879 18.143 15-F15040-10 98 160 58 10 8
4028 21.215 15-F16440-10 99 166 50 10 8

9.5” SP
1024 2.874 12-F12220-7 83 148 98 7 6
1192 3.340 12-F12224-7 82 149 92 7 6
1489 5.171 12-F13420-7 89 150 83 7 6
1519 5.014 12-F13430-7 88 151 79 7 6
2384 9.747 15-F15020-10 89 154 78 10 8
2552 11.326 15-F15020-7 92 152 76 7 8
2702 13.999 15-F16420-7 94 161 68 7 8
2797 12.218 15-F15020-8 91 153 75 8 8
2817 11.648 15-F15030-7 92 155 68 7 8
2838 12.055 15-F15040-7 96 158 70 7 8
2953 15.111 15-F16440-7 98 164 61 7 8
2976 14.424 15-F16420-10 92 163 66 10 8
3151 15.898 15-F16420-8 93 162 66 8 8
3178 13.900 15-F15030-10 91 157 65 10 8
3305 14.780 15-F15030-8 93 156 67 8 8
3397 15.073 15-F15040-8 99 159 64 8 8
3465 17.868 15-F16440-8 100 165 57 8 8
3793 17.634 15-F15040-10 98 160 61 10 8
3949 20.773 15-F16440-10 99 166 53 10 8

10.0” SP
1070 2.934 12-F12224-7 82 149 97 7 6
1459 4.764 12-F13430-7 88 151 83 7 6
2282 9.409 15-F15020-10 89 154 82 10 8
2476 10.959 15-F15020-7 91 152 80 7 8
2638 13.700 15-F16420-7 94 161 72 7 8
2706 11.851 15-F15020-8 91 153 79 8 8
2735 11.279 15-F15030-7 92 155 71 7 8
2737 11.710 15-F15040-7 96 158 73 7 8
2883 14.857 15-F16440-7 97 164 64 7 8
2889 14.152 15-F16420-10 92 163 69 10 8
3076 15.584 15-F16420-8 93 162 70 8 8
3089 13.603 15-F15030-10 90 157 69 10 8
3218 14.335 15-F15030-8 93 156 67 8 8
3301 14.586 15-F15040-8 97 159 67 8 8
3399 17.560 15-F16440-8 99 165 60 8 8
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Forward Curve 3000 RPM    50 Hz



12.0” SP (continued)
2350 9.681 15-F15030-7 90 155 86 7 8
2578 13.485 15-F16440-7 97 164 77 7 8
2703 12.793 15-F16420-10 91 163 83 10 8
2720 14.159 15-F16420-8 92 162 84 8 8
2726 11.964 15-F15030-10 89 157 83 10 8
2799 12.340 15-F15030-8 91 156 81 8 8
2844 12.404 15-F15040-8 96 159 81 8 8
3106 16.176 15-F16440-8 97 165 72 8 8
3363 15.066 15-F15040-10 96 160 77 10 8
3513 18.440 15-F16440-10 98 166 67 10 8

13.0” SP
2084 8.638 15-F15030-7 86 155 93 7 8
2124 11.467 15-F16420-7 92 161 93 7 8
2261 11.829 15-F16420-10 94 163 90 10 8
2403 12.530 15-F16440-7 96 164 83 7 8
2495 13.243 15-F16420-8 91 162 91 8 8
2524 10.858 15-F15030-10 85 157 90 10 8
2526 11.074 15-F15030-8 88 156 88 8 8
2558 11.086 15-F15040-8 95 159 88 8 8
2940 15.365 15-F16440-8 96 165 78 8 8

13.0” SP (continued)
3173 13.975 15-F15040-10 96 160 84 10 8
3323 17.511 15-F16440-10 98 166 73 10 8

14.0” SP
1540 6.487 15-F15030-7 86 155 100 7 8
1912 10.420 15-F16420-10 88 163 97 10 8
2175 9.178 15-F15030-8 86 156 94 8 8
2192 11.425 15-F16440-7 92 164 89 7 8
2200 9.447 15-F15040-8 94 159 94 8 8
2209 11.946 15-F16420-8 88 162 98 8 8
2236 9.392 15-F15030-10 86 157 97 10 8
2751 14.427 15-F16440-8 96 165 84 8 8
2941 12.747 15-F15040-10 93 160 90 10 8
3125 3.647 15-F16440-10 97 166 78 10 8

15.0” SP
1906 10.043 15-F16440-7 92 164 96 7 8
2523 13.277 15-F16440-8 95 165 90 8 8
2608 11.489 15-F15040-10 94 160 97 10 8
2917 15.905 15-F16440-10 93 166 84 10 8

16.0” SP
2214 11.657 15-F16440-8 96 165 96 8 8
2696 14.892 15-F16440-10 94 166 90 10 8

17.0” SP
2461 13.435 15-F16440-10 94 166 95 10 8

10.0” SP (continued)
3706 17.119 15-F15040-10 97 160 64 10 8
3867 20.326 15-F16440-10 98 166 56 10 8

11.0” SP
1229 4.129 12-F13420-7 83 150 96 7 6
1311 4.244 12-F13430-7 83 151 92 7 6
2038 8.547 15-F15020-10 86 154 90 10 8
2300 10.131 15-F15020-7 85 152 80 7 8
2496 13.049 15-F16420-7 93 161 79 7 8
2500 10.994 15-F15020-8 86 153 87 8 8
2527 10.928 15-F15040-7 96 158 81 7 8
2555 10.484 15-F15030-7 91 155 78 7 8
2703 13.530 15-F16420-10 91 163 76 10 8
2735 14.264 15-F16440-7 97 164 70 7 8
2904 12.888 15-F15030-10 90 157 76 10 8
3028 13.386 15-F15030-8 92 156 74 8 8
3091 13.553 15-F15040-8 96 159 74 8 8
3258 16.902 15-F16440-8 97 165 66 8 8
3528 16.075 15-F15040-10 97 160 71 10 8
3695 19.388 15-F16440-10 98 166 62 10 8

12.0” SP
2064 9.096 15-F15020-7 86 152 96 7 8
2241 9.875 15-F15020-8 87 153 95 8 8
2307 9.934 15-F15040-7 95 158 88 7 8
2330 12.297 15-F16420-7 92 161 86 7 8
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Forward Curve 3000 RPM    50 Hz

DISCHARGE POSITIONS

FIG 1 FIG 2 FIG 3 FIG 4 FIG 5 FIG 6 FIG 7

FIG 8 FIG 9 FIG 10 FIG 11 FIG 12 FIG 13 FIG 14

CCW CCW CCW CCW CCW CCW CCW

CW CW CW CW CW CW CW

TH TAU UB BAU BH *DB TAD

TH TAU UB BAU BH *DB TAD

SPARK RESISTANT CONSTRUCTION
TYPE A
All parts of the fan in
contact with the air or
gas being handled shall
be made of non-ferrous
material.

TYPE B
Fan shall have entirely
non-ferrous wheel and a
non-ferrous ring about
the opening through
which the shaft passes.

TYPE C
Fan shall be so construct-
ed that a shift of the
wheel or shaft will not
permit two ferrous parts
of the fan to rub or strike.

CONVERSION FACTORS
Volume —  cubic meters/sec. x 2119 = cubic feet/min. (CFM)

Pressure —  Pascals (N/m2) x 0.004 = inches water
Power —  kilowatts (Kw) x 1.341 = horsepower
Length —  centimeters (cm) x 0.3937 = inches

Temperature —  (°C x 1.8) + 32 = °F

HI-TEMPERATURE
CONSTRUCTION

All AF arrangements with cast aluminum
radial or backward curve wheels can be
operated with airstream temperatures up 
to 200°F. Blowers with aluminum forward
curve wheels can be operated with airstream
temperatures up to 150°F. Higher tempera-
ture construction up to 700°F is available
with welded steel construction (radial wheels
only) and welded steel housings in arrange-
ments 1, 8, and 9.

Model AF meets the requirements of Type A Spark Resistant Construction
(with the exception of the shaft) since they have aluminum wheels and housings.

NOTE:
Rotation is viewed
from driven side.

NOTE:
Downblast discharge
not available with
outlet flange.



16

ARR’T 4 CAST ALUMINUM BASE

ARR’T 4 STEEL BASE
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ROTATION
OD

OD

INLET OUTLETFAN MOTOR DIA. DIA. C D E F G HSIZE FRAME SIZE A B

AF-8 56-C, 143-TC, 145-TC
3

4 4p 5s 5g 6a 1t 8q
4

AF-9 56-C, 143-TC, 145-TC
4

4 6 7w 6z 7e 1o 10q
5

AF-10 56-C, 143-T, 145-TC 6 5 6a 8p 715⁄32 9 1r 10q

NET WTS.
J K L M N P Q R S T U V NO MOTOR

LBS.

3e 1r 2e 3q 2u 2u 5 5 11e 4] 6p [ 25

3e 1o 2e 3e 3i 3i 6 7 13r 5y 7o [ 33

3e 1q 2e 3e 3t 3i 6 7 14[ 6t 7s [ 39

ALL DIMENSIONS SHOWN IN INCHES

FAN INLET INLET BELL
SIZE DIA. W X Y

AF-8 3 4w 2y 5w
AF-8 4 4e

3y 7w
AF-9 4 4d
AF-9 5 5[ 4y 9w
AF-10 6 6o 5q 11

MOTORS
FRAME WT.

SIZE LBS.

56-C 24
143-TC 33
145-TC 45

INLET OUTLETFAN MOTOR DIA. DIA. C D E F G HSIZE FRAME SIZE A B

AF-10 56, 143T, 145T, 56C, 6 5 6a 8p 715⁄32 9 1r 11q
143TC, 145TC, 182T

AF-12 56, 143T, 145T, 56C, 7 6 7e 9w 8q 10[ 1r 11q
143TC, 145TC, 182T, 184T

AF-12 213T, 215T 7 6 7e 9w 8q 10[ 1r 11q
7

AF-15 143T, 145T, 182T, 8 8 9t 11 10 12 1] 15184T, 213T, 215T
10
7

AF-15 254T, 256T, 8 8 9t 11 10 12 1] 15284TS, 286TS
10

NET WTS.
J K L M N P Q R S T U V W X NO MOTOR

LBS.

5 1i 4 3e 3t 3r 8 7 s 15p 6t 7s q 6 39

5 1i 4 4w 3y 3t 8 7 s 15s 7p 8u q 6 46

6p 1i 4u 4w 3y 4i 8u – 2i 18y 7p 8u ] 4 46
➁ ➁

6p 1e 4u 5u 4[ 5r 8u – 2i 20q 7u 10d ] 4 79

➁ ➁

7 1e 4u 5u 4[ 5r 16w – 2 27s 7u 10d a 4 121

ALL DIMENSIONS SHOWN IN INCHES

FAN INLET INLET BELL
SIZE DIA. Y Z AA

AF-10 6 6o 5q 11
AF-12 7 6d

6q 13
AF-15 7 7e
AF-15 8 8w 7q 15
AF-15 10 9w 9q 19

MOTORS
FRAME WT.

SIZE LBS.

56C 24
143T 32
145T 40
182T 58
184T 70
213T 100
215T 130
254T 240
256T 300

284TS 403
286TS 420

NOTES:
➀ Outlet flange not available 

on DB discharge
➁ For flange details, see drawing

AFA11421F
➂ Housing, wheel, and base

constructed of cast aluminum

NOTES:
➀ AF-15 with 182T/184-T frame motor is not available in DB discharge

➁ AF-15, Add 7/8" to dimensions “P” & “T” for DB discharge (213T, 215T, 254T,
284TS, 286TS only)

➂ AF-15 not available with 56 or 56C frame motors

➃ For flange details, see drawing AFA11421F

➄ Motor base is field adjustable to accept motor frames as shown

➅ All sizes “DB” discharge only available less outlet flange
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ARR’T 4 INLET FLANGE MOUNT

ARR’T 4 OUTLET FLANGE MOUNT

D C

E

F

N

OD

7
16     DIA.

"R" HOLES
STRADDLING C/L

P A

B

OD IDBC

K

J

Q

H S
APPROX.

T
OD APPROX.

L

M

ROTA
TIO

N

G

D C

E

F
B N MID BC

OD IDA OD

I H
J

R

S
OD APPROX.

K

L
Q

ROTA
TIO

N

V U

OD

T

    DIA.
"P" HOLES
STRADDLING C/L

7
16

INLET OUTLETFAN MOTOR DIA. DIA. C D E F G HSIZE FRAME SIZE A B

AF-8 56-C, 143-TC, 145-TC
2]

4 4d 5s 5g 6a 1t 3q
3]

AF-9 56-C, 143-TC, 145-TC
3]

4 6 7w 6z 7e 1o 3e
4]

AF-10 56-C, 143-TC, 145-TC 5q 5 6a 8p 715⁄32 9 1r 3e

AF-12 56-C, 143-TC, 145-TC 6w 6 7e 9w 8q 10[ 1r 4w182-TC, 184-TC

143-TC, 145-TC, 182-TC,
6w

AF-15 184-TC, 213-TC, 215-TC 7q 8 9t 11 10 12 1] 5u
9a

NET WTS.
J K L M N P Q R NO MOTOR

LBS.

1t 3r 4] 6p
7q 6

w
4

14
9 7q 8

1[ 3p 5y 7o
9 7q

w 8 20
10 8q

1s 3a 6t 7s 11 9q w 8 35

1s 3d 7p 8u 11 9q p 8 40

11 9q 8
2 4d 7u 10d 13q 11e q 8 56

16 14w 12

ALL DIMENSIONS SHOWN IN INCHES

MOTORS
FRAME WT.

SIZE LBS. S T

56-C 25 11q 6w
143-TC 33 11q 7
145-TC 45 11q 7
182-TC 60 14q 9
184-TC 70 14q 9
213-TC 120 16 10q
215-TC 140 16 10q

FAN INLET INLET BELL
SIZE DIA. T U V

AF-8 3 4w 2y 5w
AF-8 4 4e

3y 7w
AF-9 4 4d
AF-9 5 5[ 4y 9w
AF-10 6 6o 5q 11
AF-12 7 6d

6q 13
AF-15 7 7e
AF-15 8 8w 7q 15
AF-15 10 9w 9q 19

INLET OUTLETFAN MOTOR DIA. DIA. C D E F G H ISIZE FRAME SIZE A B

AF-8 56-C, 143-TC, 145-TC
3

3] 4d 5s 5g 6a 1y 3q 1r
4

AF-9 56-C, 143-TC, 145-TC
4

3] 6 7w 6z 7e 1[ 3e 1o
5

AF-10 56-C, 143-TC, 145-TC 6 4] 6a 8p 7d 9 1t 3e 1q

AF-12 56-C, 143-TC, 145-TC 7 5q 7e 9w 8q 10[ 1[ 4w 1q182-TC, 184-TC

143-TC, 145-TC, 182-TC,
7

AF-15 213-TC, 215-TC 8 7q 9t 11 10 12 2i 5u 1q
10

NET WTS.
J K L M N P Q NO MOTOR

LBS.

2u 4] 6] 9 7q 8 w 14

3i 5y 7[ 9 7q 8 w 20

3t 6t 8i 10 8q 8 p 35

3y 7p 9o 11 9q 8 p 40

p
4[ 7u 11[ 13q 11e 8 q 56

q

ALL DIMENSIONS SHOWN IN INCHES

MOTORS
FRAME WT.

SIZE LBS. S T

56-C 25 11q 6w
143-TC 33 11q 7
145-TC 45 11q 7
182-TC 60 14q 9
184-TC 70 14q 9
213-TC 120 16 10q
215-TC 140 16 10q

NOTES:
➀ For optional outlet flange, see

drawing AFA11421F
➁ Inlet flange is welded to inlet

side housing
➂ Housing, flange, and wheel are

constructed of cast aluminum

NOTES:
➀ For optional inlet flange, see

drawing AFA11421F
➁ Inlet flange is welded to motor

side housing and bolted to inlet
side housing

➂ Housing, flange, and wheel are
constructed of cast aluminum
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ARR’T 1

ARR’T 9

D C G

E

F
B

L

A

M
M SN P Q

R

W
NAMEPLATE

11
2

V

U

T

AA Z

Y

OD ID

M

J KH

J K

QM

P

"I" DIA.
4 HOLES

D
IS

CH
AR

G
E 

CE
N

TE
R

LI
N

E
H

H
J

K

H
J
K

CW - BH UNIT SHOWN

OD

OD

F

E

D C G

B

A

11
2

W

NAMEPLATE

V

U

M
MQPN

R

H H
J J
K K

X
APPROX.

AA ZOD ID

Y

H J K

H J K

MQM

P

"I" DIA.
4 HOLES

D
IS

CH
AR

G
E 

CE
N

TE
R

LI
N

E

S

L T
NOTE:
    DRIVES REMOVED
    THIS VIEW

OD

OD

FAN INLET INLET BELL
SIZE DIA. Y Z AA

AF-8 3 4w 2y 5w
AF-8 4 4e

3y 7w
AF-9 4 4d
AF-9 5 5[ 4y 9w
AF-10 6 6o 5q 11
AF-12 7 6d

6q 13
AF-15 7 7e
AF-15 8 8w 7q 15
AF-15 10 9w 9q 19

BEARING PEDESTAL IS PREPUNCHED 
FOR FOLLOWING MOTOR SLIDE BASES

AF-8
AF-9

56, 143-T, 145-T, 182-T, 184-T
AF-10
AF-12

AF-15
56, 143-T, 145-T, 182-T, 

184-T, 213-T, 215-T

INLET OUTLET ➀ ➀FAN DIA. DIA. C D E F G H I J K L M N P Q R SSIZE A B

AF-8
3

4 4d 5s 5g 6a 1t 4 [ 5 6 3q 1 2u 3 12 21u 3
4

AF-9
4

4 6 7w 6z 7e 1t 4 [ 5 6 3e 1 3i 3r 12 22o 3
5

AF-10 6 5 6a 8p 715⁄32 9 1r 5 ] 6 7 3e 1 3t 3r 12 22q 3
AF-12 7 6 7e 9w 8q 10[ 1r 5 ] 6 7 4w 1 3y 3t 12 23 3

7
AF-15 8 8 9t 11 10 12 1] 7 ] 8 9 5u 2 4[ 5o 14y 30w 4

10

STANDARD DUTY HEAVY DUTY
T U V

W KEYWAY WEIGHTS W KEYWAY WEIGHTS
LBS. LBS.

6p 4 15 e w x r 36 1 w x r 41

7o 5y 15 e w x r 39 1 w x r 45

7s 6t 15 1 w x r 49 1o w x r 58
8u 7p 15 1 w x r 52 1o w x r 63

10d 7u 20 1[ t x o 94 1a t x o 118

ALL DIMENSIONS SHOWN IN INCHES

INLET OUTLET ➀ ➀FAN DIA. DIA. C D E F G H I J K L M N P Q R SSIZE A B

AF-8
3

4 4d 5s 5g 6a 1t 4 [ 5 6 3q 1 2u 3 12 21u 3
4

AF-9
4

4 6 7w 6z 7e 1o 4 [ 5 6 3e 1 3i 3r 12 22o 3
5

AF-10 6 5 6a 8p 715⁄32 9 1r 5 ] 6 7 3e 1 3t 3r 12 22q 3
AF-12 7 6 7e 9w 8q 10[ 1r 5 ] 6 7 4w 1 3y 3t 12 23 3

7
AF-15 8 8 9t 11 10 12 1] 7 ] 8 9 5u 2 4[ 5o 14y 30w 4

10

STANDARD DUTY HEAVY DUTY
T U V

W KEYWAY NET WTS. NO W KEYWAY NET WTS. NO
MOTOR LBS. MOTOR LBS.

6p 4 15 e w x r 36 1 w x r 41

7o 5y 15 e w x r 39 1 w x r 45

7s 6t 15 1 w x r 49 1o w x r 58
8u 7p 15 1 w x r 52 1o w x r 63

10d 7u 20 1[ t x o 94 1a t x o 118

ALL DIMENSIONS SHOWN IN INCHES

FAN INLET INLET BELL
SIZE DIA. Y Z AA

AF-8 3 4w 2y 5w
AF-8 4 4e

3y 7w
AF-9 4 4d
AF-9 5 5[ 4y 9w
AF-10 6 6o 5q 11
AF-12 7 6d

6q 13
AF-15 7 7e
AF-15 8 8w 7q 15
AF-15 10 9w 9q 19

MOTORS
AF-8, AF-9 AF-10, AF-12 AF-15FRAME WT.

BELT X BELT X BELT XSIZE LBS.
CD CD CD

56 45
143T 50 11.9 12y 12.8 13y 15.3 15y
145T 58
182T 94

12.9 14e 13.9 15e 16.4 17e
184T 110
213T 164

N/A N/A 17.2 19y
215T 186

NOTES:
➀ For DB discharge, add 7/8" to “P” and

“R” dimensions
➁ Outlet flange not available on DB

discharge
➂ Housing and wheel constructed of

cast aluminum, base is steel
➃ For flange details, see drawing

AFA11421F

NOTES:
➀ For DB discharge, add 7/8" to “P”

and “R” dimensions
➁ Outlet flange not available on DB

discharge
➂ Housing and wheel constructed of

cast aluminum, base is steel
➃ For flange details, see drawing

AFA11421F
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ARR’T 2

ARR’T 8

I

BOD

AOD

O P Q R

H

U

Z

J K L M
X

N

S
G C D

E

F

V V
W W

T

CC BBOD ID

AA

RO
TA

TI
ON

"Y" DIA.
4 HOLES

Y

X

U
V
W

U
V
W

O

P(FAN SHAFT 
OVERHANG)

S DIA.

K 11
2

AOD

HJLL
N

M

VU W

U V W

"T" DIA.
6 HOLES

FOUNDATION PLAN

BOD

G C D

E

F

BBOD AAID

Z

R

FAN INLET INLET BELL
SIZE DIA. AA BB CC

AF-8 3 4w 2y 5w
AF-8 4 4e

3y 7w
AF-9 4 4d
AF-9 5 5[ 4y 9w
AF-10 6 6o 5q 11
AF-12 7 6d

6q 13
AF-15 7 7e
AF-15 8 8w 7q 15
AF-15 10 9w 9q 19

INLET OUTLETFAN DIA. DIA. C D E F G H J K L M N O P Q R SSIZE A B

AF-8
3

4 4d 5s 5g 6a 1t 10 2u 2u 3w e 9e 1r 3q 3a 3 11p
4

AF-9
4

4 6 7w 6z 7e 1o 10 3i 2, 3w e 10f 1o 3e 3a 3 11y
5

AF-10 6 5 6a 8p 715⁄32 9 1r 10 3t 2, 3w e 10l 1q 3e 3a 3 11d
AF-12 7 6 7e 9w 8q 10[ 1r 11q 3y 3s 4q 1w 12b 1q 4w 5] 4 15p

7
AF-15 8 8 9t 11 10 12 1] 15 4[ 4t 4q 1w 14] 1q 5u 5] 4 16d

10

SHAFT NET WT.
T U V W X Y DIA. KEYWAY NO MOTOR

Z LBS.

6p 4] 2u 4 1 [ e w x r 27

7o 5y 2u 4 1 [ e w x r 33

7s 6t 2u 4 1 [ e w x r 47
8u 7p 3r 4q 1w e 1 w x r 70

10d 7u 3e 5 1w e 1[ t x o 93

ALL DIMENSIONS SHOWN IN INCHES

FAN INLET INLET BELL
SIZE DIA. Y Z AA

AF-8 3 4q 2y 11
AF-8 4 4e

3y 13
AF-9 4 4d
AF-9 5 5[ 4y 15
AF-10 6 6o 5q 11
AF-12 7 6d

6q 13
AF-15 7 7e
AF-15 8 8w 7q 15
AF-15 10 9w 9q 19

MOTORS
FRAME WT.

SIZE LBS.

56 45
143T 45
145T 52
182T 85
184T 100
213T 150
215T 170
254T 260
256T 290

284TS 390
286TS 440

INLET OUTLET 56 / 143T / 145T 182T / 184T 213T / 215TFAN DIA. DIA. C D E F G H J➀ K
L M N➀ L M N➀ L MSIZE A B

AF-8
3

4 4d 5s 5g 6a 1t 2u 3 3q 11o 24t 29w 11d 25u 30e — —
4

AF-9
4

4 6 7w 6z 7e 1o 3i 3r 3e 11o 24t 29] 11d 25u 31i — —
5

AF-10 6 5 6a 8p 715⁄32 9 1r 3t 3r 3e 11q 25 30q 12w 26q 32 — —
AF-12 7 6 7e 9w 8q 10[ 1r 3y 3t 4w 11q 25 31 12w 26q 32q 15p 32y

7
AF-15 8 8 9t 11 10 12 1] 4[ 5o 5u 12t 28t 36t 13t 30e 38t 14s 33y

10

254T / 256T 284TS / 286TS STANDARD HEAVY

N➀ L M N➀ L M N➀ P Q R DUTY DUTY T U V W X Y
S KEYWAY S KEYWAY

— — — — — — — 3 15 1 e o x g 1 w x r [ 4q 5q 6q 4] 6p

— — — — — — — 3 15 1 e o x g 1 w x r [ 4q 5q 6q 5y 7o

— — — — — — — 3 15 1 1 w x r 1o w x r ] 4q 5q 6q 6t 7s
38y — — — — — — 3 15 1 1 w x r 1o w x r ] 5q 6q 7q 7p 8u

41w 17u 39e 47t 18t 40e 48t 4 20 2 1[ t x o 1a t x o ] 7 8 9 7u 10d

ALL DIMENSIONS SHOWN IN INCHES

NOTES:
➀ Outlet flange not available on DB discharge

➁ For flange details, see drawing AFA11421F

➂ Housing, wheel and base constructed of cast aluminum,
bearing housing constructed of cast iron

NOTES:
➀ For DB discharge, add 7/8" to “J” and

“N” dimensions
➁ Outlet flange not available on DB

discharge
➂ Housing and wheel constructed of

cast aluminum, base is steel
➃ For flange details, see drawing

AFA11421F

FAN WEIGHT (LBS) LESS MOTOR
FAN 56/143T 182T 213T 254T 284TS
SIZE 145T 184T 215T 256T 286TS

AF-8 56 56 – – –
AF-9 61 61 – – –
AF-10 84 84 – – –
AF-12 90 90 95 – –
AF-15 152 152 156 156 168
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STRADDLING C/L 

"J" DIA.
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MAT'L: 319 CAST ALUM.
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ET

 C
/L

MATCHES 125/150 lb. MATCHES 125/150 lb. ANSI

FAN ANSI FLANGE BOLT FLANGE BOLT PATTERN

SIZE INLET OUTLET A B C D E F G H PATTERN EXCEPT HOLE DIA. = 7⁄16

(AFC STANDARD)
J PART NUMBER J PART NUMBER

AF-8
3 X 7q 6 2] w 1w 4 3r — e 24149F [ 24149F-[
4 4 9 7q 3] w 1w 8 3r 6] e 24101F [ 24101F-[

AF-9
4 4 9 7q 3] w 1w 8 3p 7[ e 24101F [ 24101F-[
5 X 10 8q 4] w 1w 8 3p — e 24103F [ 24103F-[

AF-10
X 5 10 8q 4] w 1w 8 — 8r e 24103F [ 24103F-[
6 X 11 9q 5q p 1w 8 3y — u 24106F [ 24106F-[

AF-12
X 6 11 9q 5q p 1w 8 — 9o u 24106F [ 24106F-[

*7* X 11 9q 6w p 1w 8 3d — u 24129F [ 24129F-[
*7* X 11 9q 6w p 1w 8 4e — u 24129F [ 24129F-[

AF-15 8 8 13q 11e 7q q 1q 8 4d 11[ u 24044F [ 24044F-[
10 X 16 14w 9a q 1q 12 4d — 1 24130F [ 24130F-[

INLET OUTLET SIZE PART NO. A B C D E F G H J K L
AF-8 — 3" 63649 2d 7t 2o 3 5o 4 2q 1w 1[ 5q 8r
AF-8 AF-8

4" 63650 3d 9u 2e 3e 7r 5 3q 1w 1[
5q 8r

AF-9 AF-9 5y 8d
AF-9 AF-10 5" 63651 4d 12y 3y 4u 9 6e 4q 1w 1[ 5y 9]
AF-10 AF-12 6" 63652 5d 13y 3e 4e 9u 7q 5q 1w 1[ 5y 10y
AF-12

— 7" 63653 6d 15y 4w 5w 11y 8q 6q 1w 1[
5u 10y

AF-15 6a 12a
AF-15 AF-15 8" 63654 7d 18p 5 6p 13p 10 7q 1w 1[ 6a 12a
AF-15 — 10" 63655 9d 22p 6 7p 16p 12 9q 1e 1d 6a 12a

*O.D. and B.C. match 6" ANSI flange
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2933 Symmes Road, Fairfield, Ohio 45214
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2933 Symmes Road 
Fairfield, Ohio 45014 
Phone: 513.874.2400 

Fax: 513.870.6249 
 

 
AMERICAN FAN C0MPANY MODIFIES STANDARD UNITS AND DESIGNS AND BUILDS 

SPECIAL PRODUCTS TO MEET INDIVIDUAL CUSTOMER REQUIREMENTS. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MODEL: AF-15 Pressure Blower, Direct Drive, Arrg’t #4 CW TH with 

5HP 3600 RPM TEFC Motor  
 
 
FEATURES:  -Cast Aluminum Radial Blade Wheel 
 -Cast Aluminum Housing 
 -Full Inlet Cutoff Damper 
 -Inlet Guard 
 -Housing Drain Connection 
 
APPLICATION:  Lightweight, rustproof and durable AF-series fans are well 

suited to Groundwater Remediation applications, a field that 
is growing nationally. Air-strippers use fans to aerate tanks 
of contaminated water; bubbling action causes the air to be 
separated into small bubbles and the contaminant binds 
itself to the air. The air is then collected for further treatment 
and the purified water is reclaimed. 

 
 
PERFORMANCE:  1311 ACFM @ 14.0”SP @ 3495 BRPM @ 4.7 BHP @ 0.075 

#/CF Density 

 

AP-010 

www.americanfan.com

Market Information Industrial 



 
Product Information Packet 

ELECTRIC MOTOR WHOLESALE.COM 
M3613T 

5HP,3460RPM,3PH,60HZ,184T,3626M,TEFC,F1

Copyright © All product information within this document is subject to Baldor Electric Company copyright © protection, unless otherwise noted.
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                                                                  Product Information Packet: M3613T - 5HP,3460RPM,3PH,60HZ,184T,3626M,TEFC,F1

Part Detail
Revision: J Status: INA/A Change #: Proprietary: No
Type: AC Prod. Type: 3626M Elec. Spec: 36WGT850 CD Diagram:
Enclosure: TEFC Mfg Plant: Mech. Spec: 36A001 Layout:
Frame: 184T Mounting: F1 Poles: 02 Created Date:
Base: RG Rotation: R Insulation: F Eff. Date: 07-20-2010
Leads: 9#16 Literature: Elec. Diagram: Replaced By:
Nameplate NP1256L
CAT.NO. M3613T
SPEC. 36A001T850H1
HP 5
VOLTS 208-230/460
AMP 12.6-11.6/5.8
RPM 3450
FRAME 184T HZ 60 PH 3
SER.F. 1.15 CODE K DES B CLASS F
NEMA-NOM-EFF 87.5 PF 93
RATING 40C AMB-CONT
CC 010A USABLE AT 208V
DE 6206 ODE 6205
ENCL TEFC SN
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                                                                  Product Information Packet: M3613T - 5HP,3460RPM,3PH,60HZ,184T,3626M,TEFC,F1

Parts List
Part Number Description Quantity
SA117263 SA 36A001T850H1 1.000 EA
RA108164 RA 36A001T850H1 1.000 EA
S/P101-000-000 EPACT PROCEDURES-FS PLANT-POLYREX EM, NO 1.000 EA
36CB3004 36 CB CASTING W/1.09 DIA LEAD HOLE @ 6:0 1.000 EA
36GS1000SP GASKET-CONDUIT BOX, .06 THICK #SV-330 LE 1.000 EA
51XB1016A08 10-16X 1/2HXWSSLD SERTYB 2.000 EA
11XW1032G06 10-32 X .38, TAPTITE II, HEX WSHR SLTD U 1.000 EA
HW3001B01 003SS CUP WASHER, FOR #8 SCREW 1.000 EA
36EP3104A01 FREP MACH W/GRSR, RAISED FH PADS 1.000 EA
HW4500A01 1641B(ALEMITE)400 UNIV, GREASE FITT 1.000 EA
HW5100A05 WVY WSHR F/205 & 304 BRGS 1.000 EA
36EP3100A01SP PU ENDPLATE, MACH 1.000 EA
HW4500A01 1641B(ALEMITE)400 UNIV, GREASE FITT 1.000 EA
XY2520A12 1/4-20 HEX NUT, DIRECTIONAL SERRATIONS 4.000 EA
51XB1214A16 12-14X1.00 HXWSSLD SERTYB 1.000 EA
36FH4009A102SP IEC FH GREASER W/AUTOPHERETIC PRIMER 1.000 EA
51XW1032A06 10-32 X .38, TAPTITE II, HEX WSHR SLTD S 3.000 EA
36CB4516 36 LIPPED CB LID 1.000 EA
37GS1001SP GASKET, CONDUIT BOX LID, .06 THICK LEXID 1.000 EA
51XW0832A07 8-32 X .44, TAPTITE II, HEX WSHR SLTD SE 4.000 EA
HW2501E16 KEY, 1/4 SQ X 1.750 1.000 EA
HA7000A02 KEY RETAINER RING, 1 1/8 DIA, 1 3/8 DIA 1.000 EA
85XU0407S04 4X1/4 U DRIVE PIN STAINLESS 2.000 EA
MJ1000A75 GREASE, POLYREX EM EXXON 0.050 LB
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                                                                  Product Information Packet: M3613T - 5HP,3460RPM,3PH,60HZ,184T,3626M,TEFC,F1

Parts List (continued)
Part Number Description Quantity
MG1000G27 PAINT- S9282E CHARCOAL GREY 0.022 GA
36FN3000C01SP EXFN, PLASTIC, 5.25 OD, .912 ID 1.000 EA
HA3101A25 THRUBOLT 1/4-20 X 11.000 OHIO ROD 4.000 EA
LB1125C04 STD-E (STOCK CTN LABEL STD-E WITH FLAG) 1.000 EA
LC0005E01 CONN.DIA./WARNING LABEL (LC0005/LB1119) 1.000 EA
NP1256L ALUM, UL CSA CC, W/O THERMAL, LASER 1.000 EA
36PA1000 PACK GROUP W/LB5001 1.000 EA



Page 5 of 9

                                                                  Product Information Packet: M3613T - 5HP,3460RPM,3PH,60HZ,184T,3626M,TEFC,F1

Accessories
Part Number Description Multiplier
36-3301 C FACE KIT A8
36EP1304A62SP FLANGE MTD ENDPLATE 182-4TD -ENCL (LESS A8
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                                                                  Product Information Packet: M3613T - 5HP,3460RPM,3PH,60HZ,184T,3626M,TEFC,F1

Performance Data at 460V, 60Hz, 5.0HP (Typical performance - Not guaranteed values)
General Characteristics
Full Load Torque: 7.62 LB-FT Start Configuration: DOL
No-Load Current: 1.89 Amps Break-Down Torque: 32.6 LB-FT
Line-line Res. @ 25°C.: 2.44 Ohms A Ph / 0.0 Ohms B Ph Pull-Up Torque: 23.6 LB-FT
Temp. Rise @ Rated Load: 71 C Locked-Rotor Torque: 26.7 LB-FT
Temp. Rise @ S.F. Load: 90 C Starting Current: 54.0 Amps
Load Characteristics
% of Rated Load 25 50 75 100 125 150 S.F.
Power Factor: 60.0 81.0 89.0 93.0 94.0 95.0 94.0
Efficiency: 82.4 87.8 88.3 87.5 86.0 84.1 86.6
Speed: 3564.0 3530.0 3494.0 3454.0 3412.0 3363.0 3429.0
Line Amperes: 2.34 3.36 4.52 5.79 7.24 8.8 6.66
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                                                                  Product Information Packet: M3613T - 5HP,3460RPM,3PH,60HZ,184T,3626M,TEFC,F1

Performance Graph at 460V, 60Hz, 5.0HP Typical performance - Not guaranteed values
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APPENDIX D 
SITE MANAGEMENT FORMS 



�

�

Annual�Site�Wide�Inspection�Page�1�of�2�

Annual�Site�Wide�Inspection�
COSCO�

15�West�Street,�Spring�Valley,�NY�
NYSDEC�Site�No.��3�44�035

Yes No Notes 

Tailings Dump Area: 

Perimeter Fencing Intact ? 

Asphalt Cap Intact ? 

Remedial Shed: 

Piping Leaks Observed ? 

Biofouling/Sediment in 1,500 Gallon Influent Tank ? 

Transfer Pump Operational ? 

Check Bag Filter Housings? 

Air Stripper Trays Plugged/Fouled ? 

Air Stripper Sump Fouled ? 

Air Stripper Sump Floats Operational ? 

Air Stripper Internal Cleaning Recommended ? 

Air Stripper AIR Intake Free of Debris ? 

Air Stripper Blower Sound OK ? 

Check Air Stripper Stack for Plumbness. 

Check Guy Wires for Plumbness. 

Discharge Pump Operational ? 

Flow Meters Operational ? 

Pressure Gauges Operational ? 

Interior Lighting Operational ? 

Exterior Lighting Operational ? 

Roll-Up Doors Operational ? 

Floor Sump Operational ? 

Heater Operational ? 

Louver/Vent Fan Operational ? 

Roof Condition ? 

Floor Condition 

Roof Condition ? 

Haz Waste Drums On-Site ? 

First Aid Kit ? 

Fire Extinguisher up to Code ? 

Lock/Keybox Condition ? 

Inspected By:                       Date: 



�

Annual�Site�Wide�Inspection�Page�2�of�2�
�

Annual�Site�Wide�Inspection�
COSCO�

(Continued)�
NYSDEC�Site�No.��3�44�035

Yes No Notes 

General Site Condition: 

Locate all Monitoring Wells ?  

Monitoring Well Road Box Repairs Needed ? 

Overgrown ? 

Trash ? 

Vandalism ? 

Have Any New Businesses Opened on the Property ? 

Have Any Businesses Vacated the Property ?  

Notes/Comments: 

Inspected By:                       Date: 
�



Summary of Green Remediation Metrics for Site Management 
 
Site Name:       Site Code:      
Address:       City:       
State:      Zip Code:   County:      
 
Initial Report Period (Start Date of period covered by the Initial Report submittal)  
Start Date:      
 
Current Reporting Period 
Reporting Period From:     To:       
 
Contact Information 
Preparer’s Name:       Phone No.:      
Preparer’s Affiliation:        
 
I. Energy Usage: Quantify the amount of energy used directly on-site and the portion of that 
derived from renewable energy sources. 
 
 Current 

Reporting Period 
Total to Date 

Fuel Type 1 (e.g. natural gas (cf))   
Fuel Type 2 (e.g. fuel oil, propane (gals))   
Electricity (kWh)   
Of that Electric usage, provide quantity:   
Derived from renewable sources (e.g. solar, wind)   
Other energy sources (e.g. geothermal, solar 
thermal (Btu)) 

  

Provide a description of all energy usage reduction programs for the site in the space provided on 
Page 3. 
 
II. Solid Waste Generation: Quantify the management of solid waste generated on-site. 
 
 Current 

Reporting Period 
(tons) 

Total to Date 
(tons) 

Total waste generated on-site   
OM&M generated waste   
Of that total amount, provide quantity:   
Transported off-site to landfills   
Transported off-site to other disposal facilities   
Transported off-site for recycling/reuse   
Reused on-site   

Provide a description of any implemented waste reduction programs for the site in the space 
provided on Page 3. 
 



III. Transportation/Shipping: Quantify the distances travelled for delivery of supplies, 
shipping of laboratory samples, and the removal of waste. 
 
 Current 

Reporting Period 
(miles) 

Total to Date 
(miles) 

Standby Engineer/Contractor    
Laboratory Courier/Delivery Service   
Waste Removal/Hauling   

Provide a description of all mileage reduction programs for the site in the space provided on Page 
3. Include specifically any local vendor/services utilized that are within 50 miles of the site. 
 
IV. Water Usage: Quantify the volume of water used on-site from various sources. 
 
 Current 

Reporting Period 
(gallons) 

Total to Date 
(gallons) 

Total quantity of water used on-site   
Of that total amount, provide quantity:   
Public potable water supply usage   
Surface water usage   
On-site groundwater usage   
Collected or diverted storm water usage   

Provide a description of any implemented water consumption reduction programs for the site in 
the space provided on Page 3. 
 
V. Land Use and Ecosystems: Quantify the amount of land and/or ecosystems disturbed and 
the area of land and/or ecosystems restored to a pre-development condition (i.e. Green 
Infrastructure). 
 
 Current 

Reporting Period 
(acres) 

Total to Date 
(acres) 

Land disturbed    
Land restored   

Provide a description of any implemented land restoration/green infrastructure programs for the 
site in the space provided on Page 3. 
  



 
Description of green remediation programs reported above 
(Attach additional sheets if needed) 
Energy Usage: 
 
 
 
Waste Generation: 
 
 
 
Transportation/Shipping: 
 
 
 
Water usage: 
 
 
 
Land Use and Ecosystems: 
 
 
 
Other: 
 
 
 

 
CERTIFICATION BY CONTRACTOR 
I, __________________________ (Name) do hereby certify that I am 
_____________________ (Title) of the Company/Corporation herein referenced and contractor 
for the work described in the foregoing application for payment. According to my knowledge 
and belief, all items and amounts shown on the face of this application for payment are correct, 
all work has been performed and/or materials supplied, the foregoing is a true and correct 
statement of the contract account up to and including that last day of the period covered by this 
application. 
 
___________________________________________________________________ 
              Date                                                                  Contractor 

 
 



Groundwater Monitoring Purging and Sampling Form

COSCO Site
Spring Valley, New York

General

Well No.:
Field Personnel:
Weather Conditions:
Physical Condition of Well:
Equipment used:

Purging Information
Date: Measuring Point Elevation: ft. amsl
Purging Time: Start: Well Diameter: in.

Stop: Total Depth of Well Installed: ft. bmp
Volume to be Purged (3 vol.): gal. Total Depth of Well Measured: ft. bmp
Volume Purged: gal. Depth to Water: ft. bmp
Purging Method: Dedicated Bailer 1 Well Volume: X          = gal.
Purge Water Disposal Method: Containerize, transport to, and treat at the remedial shed on-site.

Purge Water Characteristics
Color: Presence of NAPL:  
Odor: Other:
Turbidity:

Sampling Information
Date of Sample Collection:
Time of Sample Collection:
Sample Identification:
Method of Sample Collection: Dedicated Bailer
Sample Description:
Containers: 3 x 40ml glass voa vials unpreserved
Type of Preservative if any: none, cool 4°C
Analytical Method Requested: VOCs by USEPA Method 624

4" well volume multiplier (gallons per foot) = 0.653   2" well volume multiplier (gallons per foot) = 0.163

Notes



�

Groundwater�Remediation�System�Checklist�Page�1�of�1�
�

COSCO��Groundwater�Remediation�System�Checklist�
�
�
�
Date:� Personnel�Onsite�Initials:�

�

�
NOTE:��Bag�filters�should�only�be�changed�during�non�sampling�site�visits.��If�bag�filters�are�changed,�
note�filter�pressures�before�and�after�the�change.�

�
�

� �
�

Location� Pressure�(psi)�

Transfer�Pump� �

Left�Bagfilter�

Old�Filter:�

�*�New�Filter:�

Right�Bagfilter�

Old�Filter:�

�*�New�Filter:�

Effluent�Pump� �

*��Only�if�bag�filter�is�changed�
�
(Circle�One):�
Samples�Collected?:� Yes�����/�����No�
�
Bag�Filters�Changed:� Yes�����/�����No�
�
Comments:�

�
�
�
�
�
�

Location� VFD�Frequency�(Hz)�

Transfer�Pump� �

Effluent�Pump� �

Blower� �

Location� Flow�Rates�(GPM)�

RW�1S� �

RW�3D� �

RW�8S� �

Effluent� �



APPENDIX E  
MONITORING WELL CONSTRUCTION LOGS 



Well ID:  
Northing:  

Easting:  
Site Name: Drilling Subcontractor: Date Drilled:

Site Location: Master Driller: Date Installed:
Project #:

Client: Installation Inspector: Date Developed:

WELL CONSTRUCTION DETAIL (NOT TO SCALE) INSPECTION NOTES
Well Type:

Static Water Level: ft bmp
ft Measurement Point:

ft Method 1: Diameter:
  Interval 1: to ft bgs
Method 2: Diameter:

  Interval 2: to ft bgs
  P. Casing:   Interval: to ft bgs

 Sampling Method:
  Type: Diameter:

  Weight: Fall:
  Interval: to ft bgs

Method: Diameter: in.
  Interval: to ft bgs

  P. Casing 2:   Interval: to ft bgs

  P. Casing 3:   Interval: to ft bgs

 Sampling Method:
  Type: Diameter: in.

  Interval: to ft bgs

  Material: Diameter:

  Interval: to ft bgs Joint:

  Material: Diameter:
Slot Size: Joint:

ft bgs   Interval: to ft bgs

ft bgs   Material: Diameter:
  Interval: to ft bgs Joint:

 Filter Pack:
  Type: Grade:

  Interval: to ft bgs

 Seal(s):
  Type:   Interval: to ft bgs

  Type:   Interval: to ft bgs

  Type:   Interval: to ft bgs
ft bgs   Type:   Interval: to ft bgs

ft bgs - Feet Below Ground Surface in. - Inches M.P. - Measurement Point  Surface Completion:
ft bmp - Feet Below Measuring Point   Type:

Additional Notes:  

Page: 1 of 1

Spring Valley, NY Timothy Van Ness 5/11/2022
1940075217

NYSDEC Alayna Fuess 6/23/2022

WELL COMPLETION LOG
BDW-1S

829973.443
615783.633

COSCO CASCADE 5/4 -11/2022

Overburden
465.19 Mud Rotary 6" ID

0.0 50.5

Monitoring Well

29.97
464.98 Protective Casing

 Borehole Advancement

- -
- -

- -

- -
- -

Steel 0.0

- - -

Wireline 2.75

50.5 75.5

Bedrock
HQ3 Wireline 3.85

50.5 75.5

- - -

 Screen:
- 3.75"
- -

 Well Construction
 Riser Pipe

Steel 4"

0 50.5 -

- -

50.5 75.5

Sump:  
50.5 - -

46.7

- -

Bentonite Grout 0.0 50.5

- - -

Stick up casing with locking cap attachment. 

75.5

4" STEEL 
ISOLATION 

CASING

CEMENT-
BENTONITE 

SEAL #1

O
VE

RB
U

RD
EN

GROUND 
ELEVATION

M.P.

Top of 
Bedrock

BE
DR

O
CK

OPEN
BOREHOLE

  



Well ID:  
Northing:  

Easting:  
Site Name: Drilling Subcontractor: Date Drilled:

Site Location: Master Driller: Date Installed:
Project #:

Client: Installation Inspector: Date Developed:

WELL CONSTRUCTION DETAIL (NOT TO SCALE) INSPECTION NOTES
Well Type:

Static Water Level: ft bmp
ft Measurement Point:

ft Method 1: Diameter:
  Interval 1: to ft bgs
Method 2: Diameter:

  Interval 2: to ft bgs
  P. Casing:   Interval: to ft bgs

 Sampling Method:
  Type: Diameter:

  Weight: Fall:
  Interval: to ft bgs

Method: Diameter: in.
  Interval: to ft bgs

  P. Casing 2:   Interval: to ft bgs

  P. Casing 3:   Interval: to ft bgs

 Sampling Method:
  Type: Diameter: in.

  Interval: to ft bgs

  Material: Diameter:

  Interval: to ft bgs Joint:

  Material: Diameter:
Slot Size: Joint:

ft bgs   Interval: to ft bgs

ft bgs   Material: Diameter:
  Interval: to ft bgs Joint:

 Filter Pack:
  Type: Grade:

  Interval: to ft bgs

 Seal(s):
  Type:   Interval: to ft bgs

  Type:   Interval: to ft bgs

  Type:   Interval: to ft bgs
ft bgs   Type:   Interval: to ft bgs

ft bgs - Feet Below Ground Surface in. - Inches M.P. - Measurement Point  Surface Completion:
ft bmp - Feet Below Measuring Point   Type:

Additional Notes:  

Page: 1 of 1

Stick up casing with locking cap attachment. 

67.0

- -

Bentonite Grout 0.0 42.0

- - -

- -

42.0 67.0

Sump:  
42.0 - -

38.0

 Screen:
42 3.75"
- -

 Well Construction
 Riser Pipe

Steel 4"

0 42 -

- - -

Wireline 2.75

42.0 67.0

Bedrock
HQ3 Wireline 3.85

42.0 67.0

- - -

- -
- -

- -

- -
- -

Steel 0.0 42.0

Overburden
464.22 Mud Rotary 6" ID

0.0 42.0

Monitoring Well

31.18
465.81 Protective Casing

 Borehole Advancement

Spring Valley, NY Timothy Van Ness 5/19/2022
1940075217

NYSDEC Alayna Fuess 6/22/2022

WELL COMPLETION LOG
BDW-2S

829910.454
615770.002

COSCO CASCADE 5/18/2022

4" STEEL 
ISOLATION 

CASING

CEMENT-
BENTONITE 

SEAL #1

O
VE

RB
U

RD
EN

GROUND 
ELEVATION

M.P.

CASING 
ELEV.

Top of 
Bedrock

BE
DR

O
CK

OPEN
BOREHOLE

  



Well ID:  
Northing:  

Easting:  
Site Name: Drilling Subcontractor: Date Drilled:

Site Location: Master Driller: Date Installed:
Project #:

Client: Installation Inspector: Date Developed:

WELL CONSTRUCTION DETAIL (NOT TO SCALE) INSPECTION NOTES
Well Type:

Static Water Level: ft bmp
ft amsl Measurement Point:

ft amsl Method 1: Diameter:
  Interval 1: to ft bgs
Method 2: Diameter:

  Interval 2: to ft bgs
  P. Casing:   Interval: to ft bgs

 Sampling Method:
  Type: Diameter:

  Weight: Fall:
  Interval: to ft bgs

Method: Diameter: in.
  Interval: to ft bgs

  P. Casing 2:   Interval: to ft bgs

  P. Casing 3:   Interval: to ft bgs

 Sampling Method:
  Type: Diameter: in.

  Interval: to ft bgs

  Material: Diameter:

  Interval: to ft bgs Joint:

  Material: Diameter:
Slot Size: Joint:

ft bgs   Interval: to ft bgs

ft bgs   Material: Diameter:
  Interval: to ft bgs Joint:

 Filter Pack:
  Type: Grade:

  Interval: to ft bgs

 Seal(s):
  Type:   Interval: to ft bgs

  Type:   Interval: to ft bgs

  Type:   Interval: to ft bgs
ft bgs   Type:   Interval: to ft bgs

ft bgs - Feet Below Ground Surface in. - Inches M.P. - Measurement Point  Surface Completion:
ft bmp - Feet Below Measuring Point   Type:

Additional Notes:  

Page: 1 of 1

Spring Valley, NY Timothy Van Ness 5/24/2022
1940075217

NYSDEC Chris Weiman, Rob Hornung 6/23/2022

WELL COMPLETION LOG
INJ-1S

829900.407
615760.574

COSCO CASCADE 5/20/2022 ; 5/24/2022

Overburden
464.13 Mud Rotary 6" ID

0.0 44.0

Monitoring Well

33.14
465.42 Protective Casing

 Borehole Advancement

- -
- -

- -

- -
- -

Steel 0.0 44.0

- - -

Wireline 2.75

44.0 69.0

Bedrock
HQ3 Wireline 3.85

44.0 69.0

- - -

 Screen:
Open Rock 3.75"

- -

 Well Construction
 Riser Pipe

Steel 4"

- - -

- -

44.0 69.0

Sump:  
44.0 - -

40.0

- -

Bentonite Grout 0.0 44.0

- - -

Stick up casing with locking cap attachment. 

69.0

4" STEEL 
ISOLATION 

CASING

CEMENT-
BENTONITE 

SEAL #1

O
VE

RB
U

RD
EN

GROUND 
ELEVATION

M.P.

CASING 
ELEV.

Top of 
Bedrock

BE
DR

O
CK

OPEN
BOREHOLE

  



Well ID:  
Northing:  

Easting:  
Site Name: Drilling Subcontractor: Date Drilled:

Site Location: Master Driller: Date Installed:
Project #:

Client: Installation Inspector: Date Developed:

WELL CONSTRUCTION DETAIL (NOT TO SCALE) INSPECTION NOTES
Well Type:

Static Water Level: ft bmp
ft Measurement Point:

ft Method 1: Diameter:
  Interval 1: to ft bgs
Method 2: Diameter:

  Interval 2: to ft bgs
  P. Casing:   Interval: to ft bgs

 Sampling Method:
  Type: Diameter:

  Weight: Fall:
  Interval: to ft bgs

Method: Diameter: in.
  Interval: to ft bgs

  P. Casing 2:   Interval: to ft bgs

  P. Casing 3:   Interval: to ft bgs

 Sampling Method:
  Type: Diameter: in.

  Interval: to ft bgs

  Material: Diameter:

  Interval: to ft bgs Joint:

  Material: Diameter:
Slot Size: Joint:

ft bgs   Interval: to ft bgs

ft bgs   Material: Diameter:
  Interval: to ft bgs Joint:

 Filter Pack:
  Type: Grade:

  Interval: to ft bgs

 Seal(s):
  Type:   Interval: to ft bgs

  Type:   Interval: to ft bgs

  Type:   Interval: to ft bgs
ft bgs   Type:   Interval: to ft bgs

ft bgs - Feet Below Ground Surface in. - Inches M.P. - Measurement Point  Surface Completion:
ft bmp - Feet Below Measuring Point   Type:

Additional Notes:  

Page: 1 of 1

Spring Valley, NY Timothy Van Ness 5/17/2022
1940075217

NYSDEC Alayna Fuess 6/22/022

WELL COMPLETION LOG
INJ-2S

829903.421
615778.881

COSCO CASCADE 5/13/2022; 5/16/2022

Overburden
464.39 Mud Rotary 6" ID

0.0 40.0

Monitoring Well

30.92
465.54 Inner Casing

 Borehole Advancement

- -
- -

- -

- -
- -

Steel 0.0 40.0

- - -

Wireline 2.75

40.0 65.0

Bedrock
HQ3 Wireline 3.85

40.0 65.0

- - -

 Screen:
Open Rock 3.75"

- -

 Well Construction
 Riser Pipe

Steel 4"

0 40 -

- -

40.0 65.0

Sump:  
40.0 - -

36.0

- -

Bentonite Grout 0.0 40.0

- - -

Stick up casing with locking cap attachment. 

65.0

4" STEEL 
ISOLATION 

CASING

CEMENT-
BENTONITE 

SEAL #1

O
VE

RB
U

RD
EN

GROUND 
ELEVATION

M.P.

Top of 
Bedrock

BE
DR

O
CK

OPEN
BOREHOLE

  



APPENDIX F 
STATE POLLUTANT DISCHARGE ELIMINATION SYSTEM PERMIT 



NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
Division of Water, Bureau of Water Permits 
625 Broadway, Albany, New York  12233 
www.dec.ny.gov 

 
 
 

 
M E M O R A N D U M 

SPDES Permit Equivalent 
 
 
TO:  Robert Strang, DER    

FROM:  Percival, Bureau of Water Permits, DOW   

SUBJECT:  SPDES Permit Equivalent: COSCO.CPC, DER Site ID# 344035 

DRAINAGE BASIN:  NJ-5 / NY Pascack Brook & Tribs. (1501-0015, NY) 

DATE:   September 9, 2020 

 
In response to your request dated May 14, 2020, attached please find the effluent limitations and 
monitoring requirements for the above noted remediation discharge. 
 
The discharge consists of treated groundwater from three remediation recovery wells.  The treatment 
system consists of pumping raw well water to a holding tank followed by sedimentation, filtration, 
granular activated carbon (GAC) filtration, sampling; and discharge to drainage ditch (Reach B) to the 
Pascack Brook Tributary. 
 
The DOW does not have any regulatory authority over a discharge from a State, PRP, or Federal 
Superfund Site.  DER will be responsible for ensuring compliance with the attached effluent limitations 
and monitoring requirements, and approval of all engineering submissions. The additional conditions 
identify the appropriate DER contact person who will receive all effluent results, engineering submissions, 
and modification requests.  The Regional Water Engineer should be kept appraised of the status of this 
discharge and, in accordance with the attached criteria, receive a copy of the effluent results for 
informational purposes. 
 
If you have any questions, please call Percival Miller at 518-402-8120. 
 
 
Attachment (Effluent Limitations and Monitoring Requirements)  
 
cc:  Region 3 Regional Water Engineer (via email, w/attach) 
 BWP Section Chief, DOW (via email, w/attach) 
 
 
 
  

http://www.dec.ny.gov/


Site Name: COSCO.CPC 
DER Site ID#: 344035 
Page 1 of  5 

 
 
 
 

 

EFFLUENT LIMITATIONS & MONITORING REQUIREMENTS 
OUTFALL  DISCHARGE TYPE LATITUDE/ 

LONGITUDE 
RECEIVING WATER and 

CLASS EFFECTIVE EXPIRING 

001 Treated Remediation 
Wastewater 

41° 6' 39" N 
-74° 3' 5" W 

Trib. to Pascack Brook, 
Class C 9/15/2020 9/15/2025 

 
The discharges from the treatment facility shall be limited and monitored by the operator as specified 
below: 
 

Outfall and Parameters 
CAS No. 

Monthly 
Average 
Limits 

Daily 
Maximum

Limits 

Units Minimum Monitoring 
Requirements FN 

Outfall 001  Measurement 
Frequency 

Sample 
Type  

Flow NA - 0.065 MGD Continuous Recorder  
pH NA - 6.5-8.5 SU Monthly Grab  
Vinyl Chloride 75-01-4 - 10 µg/l Monthly Grab  
1,1-Dichloroethene 75-35-4 - 10 µg/l Monthly Grab  
1,2-Dichloroethene (Total) … - 10 µg/l Monthly Grab  
Trichloroethene 79-01-6 - 10 µg/l Monthly Grab  
Tetrachloroethene 127-18-4 - 3.7 µg/l Monthly Grab  
Aluminum 7429-90-5 - 4000 µg/l Monthly Grab  
Arsenic (Total) 7440-38-2 - 550 µg/l Monthly Grab  
Arsenic (Dissolved) .. - 550 µg/l Monthly Grab  
Barium 7440-39-3 - 4000 µg/l Monthly Grab  
Iron 7439-89-6 - 1800 µg/l Monthly Grab  
Copper (Total) 7440-50-8 - 2.1 µg/l Monthly Grab  
Copper (Dissolved) 7440-50-8 - 2.0 µg/l Monthly Grab  
Lead (Total) 7439-92-1 - 20 µg/l Monthly Grab  
Lead (Dissolved) 7439-92-1 - 15 µg/l Monthly Grab  
Manganese 7439-96-5 - 2400 µg/l Monthly Grab  
Vanadium 7440-62-2 - 52 µg/l Monthly Grab  
Zinc (Total) 7440-66-6 - 333 µg/l Monthly Grab  
Zinc  (Dissolved) 7439-92-1 - 330 µg/l Monthly Grab  
 
Additional Conditions: 
    

1. Discharge is not authorized until such time as an engineering submission showing the method of 
treatment is approved by the Department.  The discharge rate may not exceed the effective or design 
treatment system capacity.  All monitoring data, engineering submissions and modification requests must 
be submitted to: 

 
 Robert Strang 
 Division of Environmental Remediation 
 NYSDEC, 625 Broadway, Albany, New York 12233- 7015,  
 Tel: 518-402- 8642.  
 
  
  



Site Name: COSCO.CPC 
DER Site ID#: 344035 
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With a copy sent to: 
 
 Regional Water Engineer, Region 3 
 100 Hillside Avenue, Suite 1W 
 White Plains, New York, 10603-2860     
 Phone: (914) 428-2505 
 

2. Samples and measurements, to comply with the monitoring requirements specified above, must be taken 
from the effluent side of the final treatment unit prior to discharge to the receiving water body unless 
otherwise noted above. 

 
3. Only site generated wastewater is authorized for treatment and discharge.   

 
4. Authorization to discharge is valid only for the period noted above but may be renewed if appropriate.  A 

request for renewal must be received 6 months prior to the expiration date to allow for a review of 
monitoring data and reassessment of monitoring requirements.   
 

5. Both concentration (mg/l or μg/l) and mass loadings (lbs/day) must be reported to the Department for all 
parameters except flow and pH.  
 

6. Any use of corrosion/scale inhibitors, biocidal-type compounds, or other water treatment chemicals used 
in the treatment process must be approved by the department prior to use.   
 

7. This discharge and administration of this discharge must comply with the substantive requirements of 6 
NYCRR Part 750.  
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MONITORING LOCATIONS
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Groundwater Remediation and Treatment System 

 
 

RW Wells 1-S, 3-D, and 8-S; Settling Tank and Transfer Pump 

 
 

 
From Transfer Pump, to Air-Stripper, GAC Filters, and Drain 
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SITE LOCATION 
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