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EXECUTIVE SUMMARY 

The following provides a brief summary of the controls implemented for the Site, as well as the 

inspections, monitoring, maintenance, and reporting activities required by this Site Management 

Plan (SMP): 

Site Identification: C241143   

Wills Building, 43-01 21st Street, Long Island City, NY 

Institutional Controls 

1.  The property may be used for: restricted residential, commercial, or industrial use as defined by Part 
375-1.8(g), although land use is subject to local zoning laws; 

2. All ECs must be operated and maintained as specified in this SMP; 

3. All ECs must be inspected at a frequency and in a manner defined in this SMP; 

4. The use of groundwater underlying the property is prohibited without necessary water quality treatment 
as determined by the NYSDOH or the New York City Department of Health to render it safe for use as 
drinking water or for industrial purposes, and the user must first notify and obtain written approval to do 
so from the Department; 

5. Groundwater and other environmental or public health monitoring must be performed as defined in this 
SMP;  

6. Data and information pertinent to Site management must be reported at the frequency and in a manner 
as defined in this SMP; 

7. All future activities that will disturb residual impacted material must be conducted in accordance with this 
SMP; 

8. Monitoring to assess the performance and effectiveness of the remedy must be performed as defined in 
this SMP; 

9. Operation, maintenance, monitoring, inspection, and reporting of any mechanical or physical component 
of the remedy shall be performed as defined in this SMP; 

10. Access to the Site must be provided to agents, employees, or other representatives of the State of New 
York with reasonable prior notice to the property owner to assure compliance with the restrictions 
identified by the Environmental Easement; 

11. The potential for vapor intrusion must be evaluated for any buildings developed in the area within the IC 
boundaries, and any potential impacts that are identified must be monitored or mitigated; and  

12. Vegetable gardens and farming on the Site are prohibited.  

Engineering Controls 

1. Cover system  

2. Air Sparge/Soil Vapor Extraction System 

3. Sub-Slab Depressurization System 

4. In-Situ Groundwater Treatment 
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Type Frequency 

Inspections 

1. Site Cover Annually 

2. Air Sparge/Soil Vapor Extraction System Monthly 

3. Sub-slab Depressurization System Monthly 

Monitoring 

1. Air Sparge/Soil Vapor Extraction System  Monthly 

2. Sub-slab Depressurization System Monthly 

3. Groundwater Monitoring Wells Every six months 

4. Indoor Air Quality 
One sample after AS/SVE start-up, then as needed 

in connection with any system modifications 

Maintenance 

1. Site Cover As needed 

2. Air Sparge/Soil Vapor Extraction System As needed 

3. Sub-slab Depressurization System As needed 

Reporting 

1. Air Sparge/Soil Vapor Extraction System  Monthly 

2. Sub-slab Depressurization System Monthly 

3. Groundwater Monitoring Data Every six months 

4. Periodic Review Report Annually 

* Further descriptions of the above requirements are provided in detail in later sections of this SMP. 

This SMP details the Site-specific implementation procedures that are required by the 

Environmental Easement to manage residual impacts at the Site until such time said Environmental 

Easement can be extinguished.  All future activities that will disturb residually impacted materials at 

the Site must be conducted in accordance with this SMP.   

 Subsurface intrusive activities, such as soil boring installation or excavation, are 

controlled by procedures documented in the Excavation Work Plan (EWP), included as 

Appendix D of this SMP.   

 Procedures for operation and maintenance of the air sparge/soil vapor extraction 

(AS/SVE) system and sub-slab depressurization system (SSDS) are discussed in 

Section 5.0.   

 Waste management procedures for soil and groundwater generated during on-Site 

activities are included in Section 4.5.
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1.0 INTRODUCTION  

1.1 GENERAL 

This Site Management Plan (SMP) was prepared by CORE Environmental Consultants, Inc. 

(CORE) on behalf of 43-01 21st Street LLC as a required element of the remedial program for the 

Wills Building, located in Long Island City, New York (hereinafter referred to as the “Site”). A Site 

Location Map is presented as Figure 1.  The Site is currently in the New York State Brownfield 

Cleanup Program (BCP) (Site No. C241143) administered by the New York State Department of 

Environmental Conservation (NYSDEC).  This SMP has been prepared in accordance with 

NYSDEC’s DER-10/Technical Guidance for Site Investigation and Remediation (DER-10), dated 

May 2010, and other guidelines provided by NYSDEC. 

The Wills Family Group Limited Partnership entered into a Brownfield Cleanup Agreement (BCA) 

with NYSDEC on May 6, 2014 to remediate the Site.  The BCA was amended to replace The Wills 

Family Group Limited Partnership with 43-01 21st Street LLC as the BCP Volunteer, effective 

January 23, 2015.  The Site location and Site boundary are presented on Figure 2. The boundaries 

of the Site are more fully described in the metes and bounds Site description that is part of the 

Environmental Easement provided in Appendix A.  

After completion of the remedial work, some residual impacts remain at the Site, hereafter referred 

to as “residual impacts”. Institutional and Engineering Controls (ICs and ECs) have been 

incorporated into the Site remedy to control exposure to residual impacts to ensure protection of 

public health and the environment. An Environmental Easement granted to NYSDEC and recorded 

with the New York City Register’s Office, Queens Borough, and requires compliance with this SMP 

and all ECs and ICs in place on Site. This SMP addresses the means for implementing the ICs and 

ECs. 

This SMP was prepared to manage residual impacts at the Site until the Environmental Easement 

is extinguished in accordance with New York State Environmental Conservation Law (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 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 (COC); and 
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 Failure to comply with this SMP is also a violation of ECL, Title 6 of the New York 

Codes, Rules and Regulations, Part 375 (6 NYCRR 375), and the BCA (Index No. 

C241143-04-14; Site No. C241143) for the Site, and thereby subject to applicable 

penalties. 

All reports associated with the Site can be viewed by contacting NYSDEC or its successor agency 

managing environmental issues in New York State or by visiting the document repository for the 

Site, located at: 

Queens Public Library 
Long Island City Branch 
37-44 21st Street 
Long Island City, New York 11101 
(718) 752-3700 

A list of contacts for persons involved with the Site is provided in Appendix B of this SMP. 

1.2  REVISIONS 

Revisions to this Plan will be proposed in writing to NYSDEC’s project manager for the Site. 

Revisions will be necessary upon, but not limited to, the following occurrences:   

 A change in media monitoring requirements;  

 Upgrades to, or shut-down of, a remedial system;  

 Post-remedial removal of impacted sediment or soil; or  

 Other significant change to Site conditions.  

In accordance with the Environmental Easement for the Site, NYSDEC will provide a notice of any 

approved changes to the SMP, and append those notices to the SMP that is retained in its files. 

1.3  NOTIFICATIONS 

Notifications will be submitted by the property owner to NYSDEC, as needed, in accordance with 

NYSDEC’s DER–10 for the following reasons: 

 60-day advance notice of any proposed changes in Site use that are required under the 

terms of the BCA, 6 NYCRR 375, and/or ECL; 

 7-day advance notice of any field activity associated with the remedial program; 

 15-day advance notice of any proposed ground-intrusive activity pursuant to the 

Excavation Work Plan (EWP); 
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 Notice within 48-hours of any damage or defect to the foundation, structures, or ECs that 

reduces, or has the potential to reduce, the effectiveness of an EC, and likewise, any 

action to be taken to mitigate that damage or defect; 

 By noon of the following day, verbal notice 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 seven days that includes a summary of 

actions taken, or to be taken, and the potential impact to the environment and the public; 

and/or 

 Follow-up status reports submitted to NYSDEC within 45 days on actions taken to 

respond to any emergency event requiring ongoing responsive action, and 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: 

 At least 60 days prior to the change, 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 BCA and all approved work plans and reports, 

including this SMP. 

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 to NYSDEC in writing. 

Currently, the notifications listed above can be made to: 

Jonathan Greco 
NYSDEC Project Manager 
625 Broadway 
Albany, New York 12233 
(518) 402-9694 
Jonathan.Greco@dec.ny.gov  

A full list of contacts for persons involved with the Site is provided in Appendix B of this SMP. 
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2.0 SUMMARY OF PREVIOUS INVESTIGATIONS AND REMEDIAL ACTIONS 

2.1  SITE LOCATION AND DESCRIPTION 

The Site is located at 43-01 21st Street in Long Island City, Queens County, New York and is 

identified as Block 441 and Lot 16 by the New York City Department of Finance (see Figure 2). The 

Site is an approximately 1.11-acre area occupying the entire block length between 21st and 22nd 

Streets.  A Site Map is presented on Figure 2.  The boundaries of the Site are more fully described 

in the metes and bounds survey of the Environmental Easement, provided in Appendix A. The 

owner of the Site parcel at the time of issuance of this SMP is: 43-01 21st Street LLC. 

2.2 PHYSICAL SETTING 

2.2.1 Land Use  

The Wills Building is currently a mixed-use commercial and manufacturing space.  The Site is 

located in an area designated as zone M1-4 by the New York City Department of City Planning, 

indicating that it can be used for manufacturing and commercial uses. Site occupants are engaged 

in commercial and light manufacturing activities, such as woodworking and upholstery.  

The properties adjoining the Site and in the neighborhood surrounding the Site primarily include 

commercial and industrial properties. The property is bound by various commercial and industrial 

properties to the south – including the taxi management company Queens Medallion Leasing, 21st 

Street and commercial properties beyond that to the west, 43rd Avenue and the Mason Tenders 

Training Fund apprenticeship school beyond that to the north, and 22nd Street and commercial 

properties beyond that to the east.  An Area Map is provided as Figure 3. 

2.2.2  Geology  

Based on observations made during CORE’s 2015 Remedial Investigation (RI), overburden 

materials are composed of brown silty sands and trace amounts of gravel.  The top 5 feet of all 

borings were characterized by fill material composed of sands and silty sands with gravel and 

fragments of concrete and brick.  Bedrock was encountered during previous investigations in the 

vicinity of the Site between approximately 18 feet below ground surface (bgs) in the area of MW-1D 

and 25 feet bgs at MW-227B.   Site-specific boring logs are provided in Appendix C. 

2.2.3 Hydrogeology  

Groundwater at the Site occurs in the unconfined overburden as well as in the underlying bedrock 

units.  During the 2015 RI, depths to groundwater in overburden monitoring wells in the vicinity of 

the Site ranged from 13.58 feet below measuring point (bmp) at MW-219 to 15.61 feet bmp at MW-

2S.  Overburden groundwater flow direction is south; bedrock groundwater flow direction is west.  

Groundwater contour maps are presented as Figures 4A through 4D. Groundwater elevation data 

are provided in Table 1.  Groundwater monitoring well construction logs are provided in Appendix 

C.  Additional findings of previous Site investigations are discussed below. 
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2.3 PREVIOUS SITE INVESTIGATIONS  

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. Full titles for 

each of the reports referenced below are provided in Section 8.0.  

2.3.1 Remedial Investigation Report, 21-03 44th Avenue Site, Arcadis US (August 2012) 

The Arcadis US (Arcadis) investigation, performed under direction of NYSDEC, was oriented at 

determining the nature and extent of chlorinated volatile organic compounds (VOCs) in soil and 

groundwater in an area immediately south of the Queens Medallion Building, a nearby property 

located south of the Site which shares a common alleyway with the Wills Building.  Results of this 

investigation indicated that tetrachloroethylene (PCE) was present in all bedrock and overburden 

groundwater samples collected on, and in the immediate vicinity of, the Wills Building property.  In 

general, bedrock concentrations were detected at higher levels than those in the overburden. PCE 

and trichloroethylene (TCE) were not detected in exceedence of Part 375 Unrestricted Use Soil 

Cleanup Objectives (SCOs) in any soil samples collected on, or in the immediate vicinity of, the 

Site.  Sub-slab vapor and indoor air samples were collected from several locations inside the Wills 

Building during the investigation that indicated exceedences of PCE levels at which the New York 

State Department of Health (NYSDOH) 2006 Guidance for Evaluating Soil Vapor Intrusion in the 

State of New York (NYSDOH Guidance) recommends mitigation, with the highest values collected 

beneath the slab in the western portion of the building.  Indoor air quality (IAQ) samples in the 

western portion of the building also contained concentrations of PCE and TCE exceeding those for 

which the NYSDOH Guidance recommends mitigation.   

The combination of analytical data, groundwater flow direction, and isotope analysis of the PCE 

plume led Arcadis to conclude that a potential source area for PCE was located under both Queens 

Medallion and the Wills Building.   

2.3.2 Remedial Investigation Report, Phase I – Limited Subsurface Investigation, Wills 
Building, CORE Environmental Consultants, Inc. (September 2013) 

CORE advanced a total of seven soil borings, and installed four groundwater monitoring wells in the 

northern corner of the Site.  Low-level concentrations of PCE and associated degradation products 

were detected in soil samples collected during the investigation, however, no detections were in 

exceedence of the applicable NYSDEC Part 375 Unrestricted Use SCOs.   

All overburden monitoring wells sampled during the Limited Subsurface Investigation (LSI) 

contained PCE above the Part 703.5 Class GA Groundwater Standard.  The highest concentration 

was detected at monitoring well MW-6BA in the Northern Alleyway (between the Site and Queens 

Medallion property).  All bedrock wells sampled during the investigation also contained 

exceedences of the Class GA Groundwater Standard for PCE.   
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Groundwater flow in the overburden in the vicinity of the Site appeared to form a slight depression 

in the area of the Site.  The groundwater pattern was likely the result of erroneous survey or 

monitoring data.   Groundwater flow in the bedrock was generally west, consistent with the previous 

Arcadis investigation in the area of the Site. 

2.4 REMEDIAL INVESTIGATION FINDINGS 

CORE’s 2015 RI was performed to characterize the nature and extent of impacts to Site media and 

included the collection of soil, groundwater, sub-slab vapor, and IAQ samples for laboratory 

analysis.  The results of the RI are detailed in Remedial Investigation Report (CORE, 2015).  

Generally, the conclusions of the RI were that a potential source area for elevated concentrations of 

PCE in Site media is located beneath the western portion of the Will Building, and that Site 

groundwater, sub-slab vapor, and indoor air required remedial and mitigative activities.   A 

qualitative human health exposure assessment (HHEA) was performed to evaluate potential 

exposure pathways. Below is a summary of Site conditions when RI field activities were performed 

in November and December 2014.   

2.4.1 Subsurface Soil 

Low-level concentrations of a limited number of VOCs (acetone, methylene chloride, and PCE) 

were detected in one or more of the subsurface soil samples collected from borings B-2 through  

B-4, B-6, and B-7 on Site.  No VOCs were detected in the samples collected from soil borings B-5,  

B-8, or B-9.  The low levels detected in subsurface soil samples were consistent with the lack of 

visual and olfactory evidence of subsurface impacts as well as the only slightly elevated 

photoionization detector (PID) readings encountered above the water table in all soil borings.  No 

VOCS were detected in exceedence of the Unrestricted Use SCOs in any subsurface soil sample 

collected. 

Concentrations of pesticides (4,4’-DDT and/or 4,4’-DDE) were detected above the Unrestricted Use 

SCOs in the soil samples collected from borings B-4 and B-8.  Metals, including chromium, copper, 

and zinc were detected above the applicable Unrestricted Use SCOs and barium was detected 

above the Commercial Use SCO in the soil sample collected from boring B-8.  Both samples were 

collected at approximately 9 feet bgs.  The types and concentrations of impacts present in soil 

samples collected are typical of urban fill throughout New York City. 

2.4.2 Overburden and Bedrock Groundwater  

Overburden Groundwater 

VOCs were detected in overburden groundwater samples analyzed during the 2015 RI.  PCE 

concentrations were detected in each monitoring well in exceedence of 6 NYCRR 703.5 Class GA 

Groundwater Standards during the RI, with the exception of those collected at monitoring wells 

MW-215D and MW-219.  The highest concentration of PCE in overburden groundwater detected 

during the RI was 90,000 µg/L in sample GW-2, located inside the southwestern portion of the 
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building.  The low-level concentration of PCE in the soil sample collected from the same boring 

indicates that while a potential source area may exist near the boring and groundwater sample 

location (based upon overburden groundwater concentrations), that the boring was not installed 

directly into the source area. 

TCE was detected in exceedence of the Class GA Groundwater Standard in grab groundwater 

sample GW-2 and samples collected from monitoring wells MW-2S, MW-6BA, MW-214D, and  

MW-218.  Other than PCE, elevated concentrations of volatiles are not present in groundwater 

samples collected in or near the south/east/southeast portions of Site. 

Polycyclic aromatic hydrocarbons (PAHs) benzo(a)anthracene and benzo(b)fluoranthene were 

detected in exceedence of the applicable groundwater standard of 0.002 µg/L in the duplicate grab 

groundwater sample for GW-9.  Other PAHs were detected in groundwater samples GW-2, GW-9, 

MW-2S, and MW-218; however, none were detected in exceedence of the applicable Part 703.5 

Class GA Groundwater Standards.  The detection of PAH compounds in Site groundwater is 

representative of impacts from urban fill underlying the Site and not an on-Site source.   

At least one metal was detected in exceedence of the applicable Part 703.5 Class GA Groundwater 

Standard in every sample for which they were analyzed, with the highest number of exceedences 

present in groundwater sample GW-2.   In addition, GW-2 contained an exceedence of 

polychlorinated biphenyl (PCB) Aroclor 1016.  PCBs were not detected in any other overburden 

groundwater sample for which they were analyzed.  The exceedence in GW-2 is not believed to be 

indicative of dissolved-phase conditions at the Site.   Grab groundwater sample GW-2 was 

collected from a temporary well installed during the RI, and the elevated metals and PCBs in the 

sample are likely influenced by sample turbidity.   

Bedrock Groundwater 

Exceedences of VOCs in groundwater samples taken from wells screened in bedrock are similar in 

pattern to those detected in overburden groundwater monitoring wells.  PCE was detected above 

the Part 703.5 Class GA Groundwater Standard in three bedrock groundwater samples collected 

during the RI.  The highest concentration of PCE was detected at MW-222B (43,000 µg/L) near the 

western corner of the property.  In addition, 1,1,1-trichloroethane, 1,1,2-trichloroethane,  

1,1-dichloroethylene, cis-1,2-dichloroethylene and TCE were detected in exceedence of 

groundwater standards in two or more  bedrock groundwater samples each.  Concentrations of 

PCE in bedrock groundwater detected during the RI were highest near the western and northern 

corners of the Site, with the lowest concentrations detected along the north/northeastern Site 

boundary.  
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2.4.3 Sub-Slab Vapor and Indoor Air  

Sub-Slab Vapor 

PCE was detected in sub-slab vapor samples collected during the RI.  Concentrations in 

exceedence of applicable NYSDOH mitigation guidance values were detected in each sample with 

the exception of SS-8 and SS-10 from beneath the southern portion of the building.  Exceedences 

of TCE were also noted for samples SS-1 and SS-3.  The highest concentration of PCE detected 

was at sample point SS-2 adjacent to the highest concentration of PCE detected in overburden 

groundwater at sample location GW-2.  In general, concentrations of PCE in sub-slab samples tend 

to decrease toward the south/east/southeast portions of the building.   

Indoor Air 

PCE and TCE were detected in every IAQ sample collected as part of the RI.  The highest 

concentrations of PCE were detected in IAQ samples IAQ-1 and IAQ-2, with IAQ-2 being located 

near sub-slab sample SS-2.  Elevated concentrations of VOCs in indoor air, in combination with 

concentrations present in sub-slab vapor samples indicate that mitigative efforts are required to 

reduce the potential for soil vapor intrusion.   

2.4.4 Qualitative Human Health Exposure Assessment 

Constituents of potential concern (COPCs) were identified in Site subsurface soil, groundwater, 

sub-slab vapor, and indoor air during the RI.  The primary COPCs associated with Site media are 

chlorinated VOCs; however, semi-volatile organic compounds (SVOCs), pesticides, PCBs, and 

metals were detected in exceedence of applicable guidance criteria in at least one medium.  The 

following summarizes the potential human exposure to Site COPCs. 

Potential receptors are identified based on current and probable future use of the Site and 

surrounding areas. Primary on-Site receptors include tenants of the on-Site building and visitors to 

the Site, including customers of the Delicatessen located in the northern corner of the building.  

Future receptors will also include occupants and visitors to the property if the Site were 

redeveloped, and construction workers and the surrounding community during any maintenance or 

Site redevelopment activities that would remove the current foundation slab and surrounding paved 

sidewalks during redevelopment.  Current and future off-Site receptors may be tenants of nearby 

buildings in downgradient locations who may be exposed to impacted indoor air and workers who 

may come into contact with downgradient groundwater during groundwater monitoring and 

sampling activities. 

Dermal absorption and ingestion of groundwater and/or subsurface soil on Site are incomplete 

exposure pathways with current Site usage.  The Site is covered with a structure and concrete-

paved sidewalks preventing contact with Site subsurface soil and groundwater under current 

conditions. Groundwater contact may occur during groundwater monitoring and sampling activities, 

and would generally be performed by trained professionals.  Any maintenance or redevelopment 
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activities that remove the foundation slab or surrounding sidewalks would expose subsurface soil 

allowing the potential for a complete exposure pathway for those at the Site and the surrounding 

community.  This potential pathway would be addressed by implementing Health and Safety Plan 

(HASP) and Community Air Monitoring Plan (CAMP) measures.   

Direct inhalation of sub-slab vapor as ambient air conditions would only occur in the event of an 

excavation beneath the building, or the removal of building sub-slab components for construction or 

repair purposes. This potential exposure pathway would similarly be addressed by implementing 

HASP and CAMP measures.  

The potential exists for Site occupants and visitors to be exposed to COPCs in sub-slab vapor 

migrating into indoor air on Site.  The primary exposure route of concern for on-Site COPCs is 

inhalation of impacted indoor air.  This exposure route is currently being controlled by a sub-slab 

depressurization system (SSDS) and soil vapor extraction (SVE) system installed at the Site, as 

discussed in Sections 2.6 and 2.7.  A round of IAQ samples collected following SSDS start-up 

contained VOCs at concentrations significantly less than those collected prior to system installation.     

Environmental Media Exposure Route Human Exposure Assessment 

Groundwater 

Ingestion 
Groundwater on Site is not utilized for drinking 
water, it is supplied municipally.  

Dermal Contact 
Dermal contact could occur during pumping 
operations for non-potable uses or during 
ground-intrusive work. 

Soil 

Ingestion Soil is currently covered by the on-Site building 
and concrete-paved sidewalks.  People could 
come into contact with soil during ground-
intrusive activities. Dermal Contact 

Soil Vapor/Indoor Air Inhalation 

Volatilized COPCs from soil and groundwater 
may enter the on-Site building through cracks in 
the sub-slab.  SSDS is effectively mitigating soil 
vapor intrusion into the building. 

 

2.5 REMEDIAL ACTION OBJECTIVES  

The Remedial Action Objectives (RAOs) for the Site, also listed in the Decision Document dated 

July 2015 are as follows: 

Groundwater 

RAOs for the protection of human health: 

 Prevent ingestion of groundwater with impacts exceeding drinking water standards.  

 Prevent contact with, or inhalation of, volatiles from impacted groundwater.  
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RAOs for protection of the environment: 

 Remove the source of groundwater impacts.  

Soil 

RAOs for the protection of human health: 

 Prevent ingestion and/or direct contact with impacted soil.  

 Prevent inhalation of, or exposure to, compounds volatilizing from impacted soil. 

RAOs for protection of the environment: 

 Prevent migration of impacts that would result in a degradation of groundwater or 

surface water quality.  

Soil Vapor 

RAOs for the protection of human health: 

 Mitigate impacts to public health resulting from existing, or the potential for, soil vapor 

intrusion into the on-Site building.  

2.6 INTERIM REMEDIAL MEASURE 

In order to mitigate elevated concentrations of PCE in sub-slab vapor and indoor air as a result of 

soil vapor intrusion, an IRM was developed for the Site.  The IRM included the installation and 

operation and maintenance (O&M) of an active SSDS to depressurize the entire building slab.  The 

IRM included the following tasks and was performed in accordance with the Site-specific HASP 

submitted under the Remedial Investigation Work Plan cover: 

 Collection of IAQ samples; 

 Installation of, and sample collection from, sub-slab vapor monitoring points; 

 Pilot testing for SSDS design; 

 SSDS design; and 

 SSDS installation and O&M. 

A pilot test for the SSDS was performed on September 8, 2014.  Utilizing data collected during the 

test, CORE designed an active SSDS and submitted a Design Analysis Report (DAR) for the IRM 

for NYSDEC approval on October 17, 2014.  The final design was approved on October 17, 2014.    

Construction of the active SSDS began in November of 2014 and was completed in January 2015.  

System startup was initiated in January 2015.  A Construction Completion Report was submitted to 
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NYSDEC for approval on January 27, 2015.  Monitoring is conducted on a monthly basis to 

evaluate system efficacy and monitor system discharge in accordance with procedures identified in 

Section 2.4 of the IRM Construction Completion Report (CORE, 2015a).   Concentrations of PCE 

and TCE in IAQ samples collected after system startup were less than the applicable levels at 

which NYSDOH Guidance recommends mitigation and were significantly lower than those in 

samples collected prior to system installation.   

2.7 FINAL REMEDY 

The remedy included the installation of air sparge and SVE systems to operate in conjunction with 

the SSDS at the Site.  Components of the remedy: 

 Cover System 

o The existing Site cover will be maintained. 

o Any Site redevelopment will include a Site cover which consists of structures 

such as buildings, pavement, sidewalks, or soil where the upper two feet of 

exposed surface soil will meet the applicable SCO for Restricted Residential Use.   

 Air Sparge with Soil Vapor Extraction 

o An air sparge with soil vapor extraction system to address the groundwater 

plume impacted by VOCs.  

o The goal of the AS/SVE is to achieve a bulk reduction in on-Site groundwater 

impacts. Should this goal not be attained within a 5-year time frame, this 

component of the remedy will be reassessed. 

 In-Situ Groundwater Treatment 

o In-situ groundwater treatment to address Site-related impacts in groundwater on 

the southern/downgradient boundary of the Site.  

o Periodic groundwater monitoring to determine the effectiveness of the treatment 

and if additional injection events are necessary to meet RAOs. The operation of 

the components of the remedy shall continue until NYSDEC determines that the 

goals have been met or continued operation is technically impracticable or not 

feasible. 

 Vapor Mitigation 

o Any on-Site buildings are required to have a SSDS, or a similarly-engineered 

system, in order to prevent the migration of vapors into the building from soil and 

groundwater. 

 Institutional Control 
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o The Environmental Easement, included as Appendix A of this SMP, is recorded 

in the Title records for the Site.  The Environmental Easement: 

 requires the Site owner to complete and submit a periodic certification of 

institutional and engineering controls to NYSDEC in accordance with Part 

375-1.8(h)(3); 

 allows the use and development of the Site for restricted residential, 

commercial and industrial uses as defined by Part 375-1.8(g), although 

land use is subject to local zoning laws; 

 restricts the use of groundwater as a source of potable or process water, 

without necessary water quality treatment as determined by NYSDOH or 

New York City DOH; and 

 requires compliance with this NYSDEC-approved SMP. 

 Site Management Plan 

o This NYSDEC-approved SMP, which includes: 

 an Institutional and Engineering Control Plan that identifies all use 

restrictions and ECs for the Site and details the steps and media-specific 

requirements necessary to ensure the following institutional and/or 

engineering controls remain in place and effective: 

 ICs: The Environmental Easement provided in Appendix A; and 

 ECs: The Site cover, AS/SVE, in-situ groundwater treatment, and 

vapor mitigation (SSDS). 

o This SMP also includes: 

 an Excavation Work Plan which details the provisions for management of 

future excavations in areas of residual impacts; 

 a Monitoring Plan to assess the performance and effectiveness of the 

remedy; and 

 an O&M Plan to ensure continued operation and maintenance of the ECs.  

Construction of the air sparge system and addition of the SVE system to the SSDS began in June 

2015 with the installation of air sparge and SVE points required for pilot testing.  Construction was 

completed in September 2015.  System startup was initiated in October 2015.  A draft Final 

Engineering Report (FER) was submitted to NYSDEC on September 15, 2015.  Monitoring is 
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conducted on a monthly basis to evaluate system efficacy and monitor system discharge in 

accordance with procedures identified in Section 6.5 of the Remedial Work Plan (CORE, 2015d).     

2.8 RESIDUAL IMPACTS 

2.8.1 Soil 

Residual impacts to soil remain beneath the Site after the remedy completion due to inaccessibility 

as a result of the on-Site building that covers the entire property.  Consequently, ICs and ECs will 

be required for long-term management to protect human health and the environment. Long-term 

management of ICs, ECs, and residual impacts will be executed under this Site-specific SMP. 

Areas of subsurface soil where COPCs were detected, as discussed in Section 2.4.1, remain in 

place on Site, at levels that are typical for historic urban fill that is pervasive throughout New York 

City.  Potential source area VOC impacts to soil have not been identified to date but, if present, will 

be remediated over time via the on-Site SVE system.     

Table 2 and Figure 5 summarize the results of soil samples containing exceedences of 

Commercial, Restricted Residential, or Unrestricted Use SCOs that will remain on Site after 

completion of the RA. 

2.8.2 Groundwater 

During the RI, concentrations of COPCs - primarily VOCs - were detected in exceedence of the 

applicable standards, guidance, and criteria (SCGs) in Site overburden and bedrock groundwater.  

The highest concentrations of VOCs in overburden groundwater are located beneath the western 

portion of the Site.   

As a result of existing impacts to overburden groundwater that remain beneath the Site at issuance 

of the FER, ECs and ICs are required to protect human health and the environment. These ECs 

and ICs are discussed in Section 3.0.  Long-term management of ECs, ICs, and residual impacts 

will be performed under this SMP.  ECs include air sparge and SVE systems to reduce residual 

VOC impacts VOC impacts in Site overburden groundwater.  In-situ groundwater treatment will be 

utilized to treat overburden impacts at the downgradient property boundary to mitigate off-Site 

migration of impacts.   

Tables 3 and 4 and Figures 6A through 6D summarize the results of all samples of groundwater 

that exceed the SCGs at issuance of the FER. 

2.8.3 Sub-Slab Vapor 

As a result of existing impacts to sub-slab vapor that remain beneath the Site at issuance of the 

FER, ECs and ICs are required to protect human health. These ECs and ICs are discussed in 

Section 3.0.  Long-term management of ECs, ICs, and residual impacts will be performed under this 
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SMP.  ECs include a SSDS to address VOC impacts in sub-slab vapor and prevent soil vapor 

intrusion into the overlying structure.   

Table 5 and Figure 7 summarize the results of all samples of sub-slab vapor that exceed the SCGs 

at issuance of the FER. 
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3.0 INSTITUTIONAL AND ENGINEERING CONTROL PLAN 

3.1 GENERAL 

Since residual impacts exist at the Site, ICs and ECs are required to protect human health and the 

environment. This IC and EC Plan describes the procedures for the implementation and 

management of all ICs and ECs at the Site. The IC and EC Plan is one component of the SMP and 

is subject to revision by NYSDEC.  

This plan provides: 

 A description of all ICs and ECs at the Site; 

 The basic implementation and intended role of each IC and 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 ICs and ECs, 

such as the implementation of the EWP (as provided in Appendix D for the proper 

handling of residual impacts that may be disturbed during maintenance or 

redevelopment work on Site; and 

 Any other provisions necessary to identify or establish methods for implementing the ICs 

and ECs required by the Site remedy, as determined by NYSDEC. 

3.2 INSTITUTIONAL CONTROLS 

A series of ICs is required by the Decision Document to:  

 Implement, maintain, and monitor EC systems;  

 Prevent future exposure to residual impacts; and  

 Limit the use and development of the Site to restricted residential, commercial, or 

industrial uses only.  

Adherence to these ICs on the Site is 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. The IC 

boundaries are consistent with the legal property boundaries, which are shown on Figure 2. These 

ICs are: 
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 The property may be used for: restricted residential, commercial, or industrial use as 

defined by Part 375-1.8(g), although land use is subject to local zoning laws; 

 All ECs must be operated and maintained as specified in this SMP; 

 All ECs must be inspected at a frequency and in a manner defined in this SMP.  

 The use of groundwater underlying the property is prohibited without necessary water 

quality treatment as determined by the NYSDOH or the New York City Department of 

Health to render it safe for use as drinking water or for industrial purposes, and the user 

must first notify and obtain written approval to do so from the Department; 

 Groundwater monitoring must be performed as defined in this SMP;  

 Data and information pertinent to Site management must be reported at the frequency 

and in a manner as defined in this SMP; 

 All future activities that will disturb residually impacted material must be conducted in 

accordance with this SMP; 

 Monitoring to assess the performance and effectiveness of the remedy must be 

performed as defined in this SMP; 

 Operation, maintenance, monitoring, inspection, and reporting of any mechanical or 

physical component of the remedy shall be performed as defined in this SMP; 

 Access to the Site must be provided to agents, employees, or other representatives of 

the State of New York with reasonable prior notice to the property owner to assure 

compliance with the restrictions identified by the Environmental Easement; 

 The potential for vapor intrusion must be evaluated for any buildings developed in the 

area within the IC boundaries (Refer to Figure 2 for IC boundaries and Figure 8 for the 

current area of soil vapor intrusion concern), and any potential impacts that are identified 

must be monitored or mitigated; and  

 Vegetable gardens and farming on the Site are prohibited.  

3.3  ENGINEERING CONTROLS 

3.3.1  Cover System 

Exposure to residual impacts at the Site is prevented by a cover system placed over the Site. This 

cover system is comprised of the existing on-Site structure and sidewalks around the building.  Any 

Site redevelopment will maintain required Site cover, including a building, sidewalks, pavement, or 

a soil cover in areas where the upper two feet of exposed surface soil will exceed applicable SCOs.  

If a soil cover is required, it will be a minimum thickness of two feet of soil meeting the SCOs for 

cover material as set forth in 6 NYCRR 375-6.7(d) for Restricted Residential Use. The soil cover will 
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be placed over a demarcation layer, with the upper six inches of the soil in areas not covered by a 

building foundation or pavement of sufficient quality to maintain a vegetation layer.  Any fill material 

brought to the Site will meet the requirements for the identified Site use as set forth in 6 NYCRR 

375-6.7(d). 

Figure 9A presents the location of the cover system. The EWP provided in Appendix D outlines the 

procedures required to be implemented in the event the cover system is breached, penetrated or 

temporarily removed, and any underlying residually impacted materials are disturbed. Procedures 

for the inspection of this cover are provided in the Monitoring and Sampling Plan included in Section 

4.0 of this SMP. Any work conducted pursuant to the EWP must also be conducted in accordance 

with the procedures defined in the Site-specific HASP and associated CAMP, provided in Appendix 

E. 

3.3.2 Air Sparge/Soil Vapor Extraction System 

Mass removal of PCE and other VOCs from Site groundwater and saturated soil is accomplished by 

injecting air into the subsurface below the water table via an air sparge system installed following 

approval of the Remedial Work Plan (RWP). Injected air causes the VOCs to volatilize from the 

groundwater and/or soil. The VOCs are carried with the injected air into the vadose zone where an 

SVE system extracts the air via extraction wells via applied vacuum.  The SVE system was installed 

following approval of the RWP and ties directly into the on-Site SSDS, utilizing the same system 

piping and blower.  Impacted vapors are treated via vapor-phase granular activated carbon (VGAC) 

canisters before being exhausted to the atmosphere.  The air sparge/soil vapor extraction (AS/SVE) 

system equipment is located in the partial basement of the Wills Building and the VGAC canisters 

are located in the Northern Alleyway. 

Procedures for operating and maintaining the AS/SVE system are documented in the Operation 

and Maintenance Plan (Section 5.0 of this SMP). As-Built drawings, signed and sealed by a 

Professional Engineer, are included in Appendix F – Operations and Maintenance Manual.  Figures 

9A and 9B show the location of the ECs for the Site. 

3.3.3 Sub-Slab Depressurization System 

Exposure to impacted indoor air within the on-Site building is prevented by an active SSDS, 

installed in the building in 2014 as an IRM to address soil vapor intrusion issues.  The system 

operates by reducing pressure beneath the building slab, preventing soil vapor intrusion.  Impacted 

vapors are treated via VGAC canisters before being exhausted to the atmosphere. 

Procedures for operating and maintaining the SSDS are documented in the Operation and 

Maintenance Plan (Section 5.0 of this SMP).  As-Built drawings, signed and sealed by a 

Professional Engineer, are included in Appendix F – Operations and Maintenance Manual. Figures 

9A and 9B show the location of the ECs for the Site. 
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3.3.4 In-Situ Groundwater Treatment 

In-situ treatment at the downgradient property boundary will further mitigate off-Site migration of 

residual VOC impacts to overburden groundwater.  In-situ groundwater treatment injections will 

begin approximately 18 months following issuance of the COC, after one year of groundwater data 

collection, and development of a remedial design approved by NYSDEC. 

Procedures for maintaining the injection wells and performing injection events are documented in 

the Operation and Maintenance Plan (Section 5.0 of this SMP).  Figures 9A and 9B show the 

locations of the ECs for the Site. 

3.4 CRITERIA FOR COMPLETION OF REMEDIATION/TERMINATION OF REMEDIAL SYSTEMS 

Generally, remedial processes are considered completed when monitoring indicates that the 

remedy has achieved the RAOs as identified by the Decision Document. The framework for 

determining when remedial processes are complete is provided in Section 6.4 of DER-10. 

3.4.1 Cover System 

The cover system consisting of the building slab and concrete sidewalks 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. 

3.4.2 Air Sparge/Soil Vapor Extraction System  

The AS/SVE system will not be discontinued unless prior written approval is granted by NYSDEC. 

In the event that monitoring data indicate that the system may no longer be required, the Remedial 

Party will submit a proposal to discontinue the system. Conditions that may warrant discontinuing 

the system include concentrations of COPCs in groundwater and/or soil that:   

 Reach levels that are consistently below ambient water quality standards or the Site 

SCGs, as appropriate;  

 Have become asymptotic to a low level over an extended period of time, as accepted 

by NYSDEC; or  

 NYSDEC has determined that the AS/SVE system has reached the limit of its 

effectiveness.  

This assessment will be based in part on post-remediation concentrations in groundwater collected 

from monitoring wells located throughout the Site. The system will remain in place and operational 

until permission to discontinue use is granted in writing by NYSDEC.  
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3.4.3 Sub-Slab Depressurization System 

The active SSDS will not be discontinued unless prior written approval is granted by NYSDEC and 

NYSDOH.  In the event that monitoring data indicate that the SSDS may no longer be required, the 

Remedial Party will submit a proposal to discontinue the system to NYSDEC and NYSDOH.  

3.4.4 In-Situ Groundwater Treatment 

In-situ groundwater treatment via injections will not be discontinued unless prior written approval is 

granted by NYSDEC.  In the event that monitoring data indicate that in-situ groundwater treatment 

may no longer be required, the Remedial Party will submit a proposal to discontinue injection 

events.  Conditions that may warrant discontinuation of in-situ groundwater treatment injection 

events include concentrations of COPCs in groundwater that: 

 Reach levels that are consistently below ambient water quality standards or the Site 

SCGs, as appropriate;  

 Are no longer migrating off Site; 

 Have become asymptotic to a low level over an extended period of time, as accepted 

by NYSDEC; or  

 NYSDEC has determined that the in-situ groundwater treatment injection events have 

reached the limit of their effectiveness.  

This assessment will be based in part on concentration of COPCs in post-remediation groundwater 

collected from monitoring wells located upgradient, on, and immediately downgradient of, the Site. 

In-situ groundwater treatment injection events will continue until permission to discontinue 

application is granted in writing by the NYSDEC.  
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4.0 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 NYSDEC. Details regarding the sampling procedures, data quality usability objectives, 

and analytical methods, etc. for all samples collected as part of Site management for the Site are 

included in the Quality Assurance Project Plan (QAPP) provided in Appendix G. 

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 SCGs, particularly Class GA 

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. 

4.2 SITE–WIDE INSPECTION 

Site-wide inspections will be performed once per year, at a minimum. Modification to the frequency 

or duration of the inspections will require approval from NYSDEC. 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, provided in Appendix H – Site Management Forms, will be 

completed. The form will compile sufficient information to assess the following: 

 Compliance with all ICs, including Site usage; 
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 An evaluation of the condition and continued effectiveness of ECs; 

 General Site conditions at the time of the inspection; 

 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 

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. 

Reporting requirements are outlined in Section 7.0 of this SMP. 

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 must be given to NYSDEC by 

noon of the following day. In addition, a Site inspection will be conducted by a qualified 

environmental professional (QEP), as determined by NYSDEC, within five days of the event to 

verify the effectiveness of the ICs and ECs implemented at the Site.  Written confirmation that 

includes a summary of actions taken, or to be taken, and the potential impact to the environment 

and the public must be provided to NYSDEC within seven days of the event. 

4.3 TREATMENT SYSTEM MONITORING  

Monitoring of the AS/SVE system and SSDS will be performed on a routine basis, as identified in 

Table 4-1 - Remedial System Monitoring Requirements and Schedule (see below). Modification to 

frequency or sampling requirements will require approval from NYSDEC. 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 AS/SVE system or SSDS has been 

reported or an emergency occurs that is deemed likely to affect the operation of the system.  

AS/SVE system and SSDS components to be monitored include, but are not limited to, the 

components included in Table 4-1 below. 
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Table 4-1 
Remedial System Monitoring Requirements and Schedule 

Remedial System 
Component Monitoring Parameter Operating Range 

Monitoring 
Schedule 

SSDS/SVE Blower 
Flow Rate 
Vacuum 

900-1400 cfm 
70-90 inches WC 

Monthly 

SVE Wells 
Flow Rate 
Vacuum 

50-100 cfm 
5-50 inches WC 

Monthly 

SSDS Wells 
Flow Rate 
Vacuum 

30-60 cfm 
5-50 inches WC 

Monthly 

Air Sparge Compressor 
Flow Rate 
Pressure 

95 scfm 
125 psi 

Monthly 

Air Sparge Wells 
Flow Rate 
Pressure 

5-20 cfm 
1.3-13.7 psig 

Monthly 

VGAC Influent/Effluent 
Flow Rate 
Pressure 

900-1400 cfm 
12/6 inches WC 

Monthly 

 

A complete list of components to be inspected is provided in the Inspection Checklist, provided in 

Appendix H - Site Management Forms. If any equipment readings are not within the specified 

operation range, any equipment is observed to be malfunctioning, or the system is not performing 

within specifications; maintenance and repair, as per the Operation and Maintenance Plan, is 

required immediately. 

4.4 POST-REMEDIATION MEDIA MONITORING AND SAMPLING 

Samples shall be collected from the AS/SVE system, SSDS, and groundwater monitoring wells on a 

routine basis. IAQ samples will be collected once after initial AS/SVE start-up, then as needed in 

connection with any system modifications, e.g., following changes to flow levels in the system.  

Sampling locations, required analytical parameters, and sample schedule are provided in Table 4-3 

– Post Certificate of Completion Sampling Requirements and Schedule, below. Modification to the 

frequency or sampling requirements will require approval from the NYSDEC. 

Table 4-2 
Post Certificate of Completion Sampling Requirements and Schedule 

 
Sampling 
Location 

Analytical Parameters 

Sampling 
Schedule 

TCL VOCs  
(USEPA Method 

8260) 
DO  

(Meter) 

VOCs 
(USEPA Method 

TO-15) 

VGAC 
Influent/Effluent 

  X Monthly 

Air Sparge Wells  X  Monthly 

Indoor Air Quality   X 
As needed in 

connection with any 
system modifications 

Groundwater 
Monitoring Wells 

X X  
Quarterly for two years, 
then every six months 
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Detailed sample collection and analytical procedures and protocols are provided Appendix G – 

Quality Assurance Project Plan. 

4.4.1 Groundwater Sampling 

Groundwater monitoring will be performed on a quarterly basis for one year after full system start-

up, quarterly for one year after implementation of in-situ groundwater treatment, then once every six 

months to assess the performance of the remedy. Modification to the frequency or sampling 

requirements will require approval from the NYSDEC. 

The network of monitoring wells includes wells in upgradient, on-Site, and downgradient locations to 

monitor groundwater conditions at the Site. The network of on- and off-Site wells includes 

overburden groundwater monitoring wells sampled during the 2015 RI with a newly installed 

monitoring well (C-MW-3) inside the Wills Building.  Groundwater samples will be analyzed for 

Target Compound List (TCL) VOCs by a NYSDOH Environmental Laboratory Accreditation 

Program (ELAP)-certified laboratory.   All groundwater monitoring data will be validated by a third-

party validator.  Samples will be collected and analyzed in compliance with the QAPP provided in 

Appendix G. 

Table 4-4 on the following page summarizes the wells, identification number, as well as the 

purpose, location, depths, diameter and screened intervals of the wells. As part of the groundwater 

monitoring, four upgradient monitoring wells, two on-Site wells, and four downgradient wells are 

sampled to evaluate the effectiveness of the remedial system.  Post-remediation monitoring well 

network locations are presented on Figure 10. 

Monitoring well construction logs are included in Appendix C of this document.  

If biofouling or silt accumulation occurs in the on-Site and/or off-Site 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 well unusable.  

Repairs to, or replacement of, wells in the monitoring well network will be performed based on 

assessments of structural integrity and overall performance.  

The NYSDEC 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 NYSDEC. Well abandonment will be performed in 

accordance with NYSDEC’s guidance CP-43: Groundwater Monitoring Well Decommissioning 

Procedures (CP-43).  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 

NYSDEC. 
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Table 4-4 
Monitoring Well Construction Details 

Well ID 

 
 
 
 

Well Location 

 
 

Easting Northing 

Well 
Diameter 
(inches) 

Elevation 
(ft msl) 

Screened Interval 
(ft bgs) 

Casing Surface 

 
Screen 

Top 
Screen 
Bottom 

MW-218 Upgradient -73.9457 40.7499 2 19.97 20.53 15.0 25.0 

MW-219 Upgradient -73.9451 40.7503 2 18.86 19.17 8.0 18.0 

MW-1S Upgradient -73.9458 40.7503 2 20.67 20.86 8.0 18.0 

MW-2S Upgradient -73.9456 40.7505 2 20.82 21.16 12.5 22.5 

MW-101S On-Site -73.9456 40.7504 2 19.38 19.72 12.5 22.5 

C-MW-3 On-Site -73.9457 40.7502 1 19.38 19.72 10 18 

MW-5BA Downgradient -73.9460 40.7501 2 20.06 20.32 10 20 

MW-6BA Downgradient -73.9457 40.7499 2 19.58 19.75 10 20 

MW-214D Downgradient -73.9458 40.7499 2 19.88 20.20 8 18 

MW-215D Downgradient -73.9455 40.7498 2 18.62 19.07 8 18 

 

The sampling frequency may only be modified with the approval of the NYSDEC. This SMP will be 

modified to reflect changes in sampling plans approved by NYSDEC.  

Deliverables for the groundwater monitoring program are specified in Section 7.0 – Reporting 

Requirements.  

4.4.2 Monitoring and Sampling Protocol  

All sampling activities will be recorded in a field book and associated sampling log as provided in 

Appendix H - Site Management Forms. Other observations (e.g., groundwater monitoring well 

integrity, etc.) will be noted on the sampling log. The sampling log will serve as the inspection form 

for the monitoring network. Additional detail regarding monitoring and sampling protocols are 

provided in the Site-specific QAPP provided as Appendix G of this document.  

4.5 WASTE PROCEDURES 

4.5.1 Contained-In Waste Process 

Environmental media (i.e. – soil, sediment, groundwater) containing constituents listed as 

hazardous waste as identified in 6 NYCRR 371 will be handled as hazardous waste unless the 

media contains hazardous constituents at concentrations at or below media-specific NYSDEC 

Contained-In Action Levels as indicated in Technical Administrative Guidance Memorandum 

(TAGM) 3028.  This process does not apply to spent carbon generated during operation of the SVE 

system and SSDS.  Media-specific sampling plans detailing the origin of the hazardous waste will 

be provided to NYSDEC prior to disposal of environmental media generated at the Site.   
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Soil Characterization 

In the event of a future excavation, soils not drummed prior to disposal will be properly staged in 

approximately 50 yd3 stockpiles.  Each pile will be sampled as follows: two grab samples for TCL 

VOCs and one composite sample for full Toxicity Characteristic Leaching Procedure (TCLP) 

analyses. 

Drummed soil generated during activities such as boring and monitoring well installation will be 

sampled as follows: one grab sample analyzed for TCL VOCs will be collected from each drum, and 

one composite sample compiled from drums originating from similar areas (e.g. on Site, off Site) will 

be analyzed for full TCLP analyses.  

The data from all sampling will be provided to NYSDEC for their determination regarding disposal 

options.  A preliminary goal for soils for such determination shall be: all total analysis for underlying 

constituents of the hazardous waste (e.g. – PCE, TCE, cis-1,2-dichloroethyelene, and vinyl 

chloride) must meet the lower of 10-times the Universal Treatment Standard, or the Sediment 

Action Level values as indicated in TAGM 3028.  Soils must also not be a characteristic hazardous 

waste. 

Upon receipt of NYSDEC’s determination of “contained-out,” soils will be disposed of at a previously 

identified, approved, permitted, and lined solid waste facility.  The disposal facility will receive all 

waste characterization data as well as NYSDEC’s letter determination that the waste has received a 

“contained-out” determination. 

Groundwater Characterization 

Purge water generated during groundwater monitoring well development, groundwater monitoring 

activities, or water vapor generated during operation of the SVE system will be containerized in 

New York State Department of Transportation (NYSDOT)-approved 55-gallon drums for disposal.  

Groundwater generated during on-Site activities is anticipated to contain United States 

Environmental Protection Agency (USEPA) F001/F002 listed wastes as a result of historic on-Site 

use of use of PCE during degreasing processes.  One sample collected from each drum will be 

analyzed for TCL VOCs.  All data will be submitted to NYSDEC and will be compared to NYSDEC’s 

Class GA Groundwater Standards.   

NYSDEC will make the determination as to whether the water does or does not contain a listed 

waste.  Following receipt of NYSDEC’s determination that the water does not contain a listed waste, 

the water will be discharged to publicly-owned treatment works (POTW) by sanitary sewer, with 

approval of the POTW, or transported to a commercial wastewater treatment facility.     

Water determined to contain a listed waste will be transported to a disposal facility meeting the 

requirements of 6 NYCRR 360.  Transportation of all hazardous materials will be performed by 
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licensed transporters with valid 6 NYCRR 364 Waste Transporter Permits. The disposal facility will 

receive all waste characterization data as well as NYSDEC’s letter determination. 

In the event of future redevelopment of the Site, water generated during the excavation/dewatering 

process will be stored in 5,000-gallon frac tanks.  Two composite samples will be collected to 

evaluate the initial concentrations of COPCs.  The water will then be passed through granular 

activated carbon and into a second tank of similar size where two more composite samples will be 

collected.  All data will be submitted to NYSDEC and will be compared to NYSDEC’s Class GA 

Groundwater Standards.   

Following receipt of NYSDEC’s determination that the treated water no longer contains a listed 

waste, the treated water will be discharged to POTW by sanitary sewer, with approval of the POTW, 

or transported to a commercial wastewater treatment facility.  The disposal facility will receive all 

waste characterization data as well as NYSDEC’s letter determination that water no longer contains 

a listed hazardous waste. 

4.5.2 Spent Carbon Waste Procedure 

The “contained-in” waste process does not apply to spent carbon generated during operation of the 

SVE system and SSDS.  Spent carbon is transported to a reactivation and recycling facility to be 

refreshed for reuse at another facility. 

When breakthrough is detected at the lead canister, the carbon in that canister is changed out for 

fresh carbon.  The canister is taken out of operation utilizing bypass valves (refer to Section 5.3.2).  

The spent carbon is analyzed for full TCLP characteristics to determine whether it is classified as 

hazardous.  Based on the determination, the carbon is transported to one of two facilities who 

perform reactivation and recycling of either hazardous or non-hazardous carbon.  Fresh carbon is 

placed into the lead canister, and the canister is put back into operation.  
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5.0 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 AS/SVE system and SSDS;  and 

 Will be updated periodically to reflect changes in Site conditions or the manner in which 

the AS/SVE system and SSDS are operated and maintained. 

Information on non-mechanical ECs is provided in Section 3.0.  Further detail regarding the 

Operation and Maintenance of the AS/SVE system and SSDS is provided in Appendix F - 

Operation and Maintenance Manual. A copy of this Operation and Maintenance Plan, along with the 

complete SMP, is 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 OPERATION AND MAINTENANCE OF AIR SPARGE/SOIL VAPOR EXTRACTION SYSTEM 

The following sections provide a description of the operations and maintenance of the air sparge 

system.  Cut-sheets and As-Built drawings for the AS/SVE system are provided in Appendix F - 

Operations and Maintenance Manual.  

5.2.1 System Start-Up and Testing 

Start-up testing, lasting approximately one month, was conducted in an effort to optimize operation 

of the AS/SVE system.  The SVE start-up occurred prior to air sparge system start-up.  In order to 

test the functionality of the SVE wells, the expanded SVE system was activated while the air sparge 

system remained off.  During this time, air and groundwater samples were collected to evaluate 

initial pre-sparging VOCs and dissolved oxygen conditions, as well as key operational parameters 

such as flow rate and vacuum.  

While the SVE system remained on, the air sparge wells were activated one well at a time for 

analysis.  The newly installed groundwater monitoring well, C-MW-3, was utilized during this time to 

collect groundwater samples for VOC concentrations and dissolved oxygen conditions.  Key 

operational parameters such as flow rate and pressure were recorded during testing.  The 

compressor was adjusted to varying flowrates and pressures during start-up testing to determine an 

optimal operating point for the system.  The air sparge system was not operated without the SVE. 

Influent and effluent samples for the SVE system were collected weekly during system start-up to 

monitor system parameters and determine optimal bleed air percentages required by the system to 
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maintain an influent total VOCs load of 200,000 µg/m3 at 1400 cubic feet per minute (cfm).  An 

influent concentration of 200,000 µg/m3 allows the system to remove larger volumes of VOCs from 

the subsurface while maintaining a reasonable cost basis for system O&M (i.e. – carbon canister 

change outs).  Weekly samples were collected until four consecutive readings showed that the 

system is operating within applicable State and federal guidelines.  After four consecutive compliant 

samples were obtained, system start-up testing was considered complete, and the system was put 

into full-scale operation. 

The system testing described above will be conducted if, in the course of the AS/SVE system’s 

lifetime, significant changes are made to the system and the system must be restarted.  

5.2.2  System Operation and Maintenance  

O&M of AS/SVE components is conducted on a monthly basis to evaluate system efficacy and 

monitor system discharge in accordance with procedures identified in Section 6.5 of the Remedial 

Work Plan (CORE, 2015d).  During each monthly visit, flowrate at the compressor, pressure and 

dissolved oxygen at each air sparge well, and temperature at the compressor outlet is monitored.   

SVE system monitoring will occur on a monthly basis and include extraction point vacuum 

measurements, vapor monitoring point vacuum measurements, PID readings, and sampling and 

analysis of untreated vapor influent (pre-carbon) as well as treated system effluent (post-carbon).  

Additional samples will be collected between the lead and lag carbon canisters to evaluate potential 

breakthrough.  Influent, effluent, and inter-carbon canister samples will be collected in 3-Liter 

Tedlar® bags for analysis of VOCs by USEPA Method TO-15.   

The SVE system design utilizes two VGAC canisters run in lead-lag configuration.  A third, backup 

canister is utilized when one of the two lead-lag canisters requires service or change out.  Bypass 

piping and valves allow for the maintenance of each canister individually while the remaining two 

canisters operate.  For example, it is anticipated that the lead canister (VGAC-1) will experience 

breakthrough first.  When this occurs valves on either side of the canister can be closed and the 

flow re-routed through the bypass to VGAC-2 and VGAC-3.  The technician will then be able to 

safely service VGAC-1. In addition if VGAC-2 or VGAC-3 experience breakthrough, it is possible to 

close the valves on either side of the canisters allowing flow to be redirected through the bypass 

and to the appropriate VGACs while the technician performs maintenance.  The system will not be 

operated unless two 2000-pound VGAC units are installed, maintained, and are operating in a 

satisfactory manner.  A copy of the O&M manual for the AS/SVE system is included in Appendix F 

and monthly monitoring forms are included in Appendix H. 

5.2.3  System Monitoring Devices and Alarms 

Following a successful start-up testing phase, the system was put into full operation.  The on-Site 

EOS Research, Ltd. (EOS) programmable logic controller (PLC) is utilized to remotely monitor the 
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AS/SVE system via high temperature, flow rate, and pressure alarms.  The system does not require 

an on-Site operator.  The PLC sends daily system status reports containing pertinent system 

information such as total system flow and any system shutdowns or alarms via fax.   

The AS/SVE system has warning devices to indicate that the system is not operating properly. In 

the event that warning device is activated, applicable maintenance and repairs will be conducted, 

as specified in the Operation and Maintenance Plan, and the AS/SVE system will be restarted.  If 

shutdown of the SVE portion of the system is required, the air sparge component will also be shut 

down.  At no time will the air sparge system operate while the SSDS and/or SVE system are not 

functional.  Operational problems will be noted in the Periodic Review Report (PRR) to be prepared 

for that reporting period.    

5.3 OPERATION AND MAINTENANCE OF SUB-SLAB DEPRESSURIZATION SYSTEM 

The following sections provide a description of the operations and maintenance of the SSDS. Cut-

sheets and As-Built drawings for the SSDS are provided in Appendix F - Operations and 

Maintenance Manual.  

5.3.1 System Start-Up and Testing 

System start-up and testing for the SSDS was performed prior to system initiation in 2014. If, in the 

course of the SSDS’ lifetime, significant changes are made to the system and the system must be 

restarted, start-up testing will be performed as described in Section 5.2.1.  

5.3.2  System Operation and Maintenance  

O&M is conducted on a monthly basis to evaluate system efficacy and monitor system discharge in 

accordance with procedures identified in Section 2.4 of the IRM Construction Completion Report 

(CORE, 2015a).   O&M is consistent with SVE system monitoring performed as discussed in 

Section 5.2.2.  

5.3.3  System Monitoring Devices and Alarms 

The on-Site EOS PLC is utilized to remotely monitor the SSDS via high temperature, flow rate, and 

vacuum alarms.  The system does not require an on-Site operator.  The PLC sends daily system 

status reports containing pertinent system information such as total system flow and any system 

shutdowns or alarms via fax, which are received and monitored by CORE engineers.   

The SSDS has warning devices to indicate that the system is not operating properly. In the event 

that warning device is activated, applicable maintenance and repairs will be conducted, as specified 

in the Operation and Maintenance Plan, and the SSDS will be restarted. Operational problems will 

be noted in the PRR to be prepared for that reporting period.  
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6.0 PERIODIC ASSESSMENTS/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 ECs to 

severe storms/weather events and associated flooding. Potential vulnerabilities may include, but are 

not limited to: 

 Flood Plain: The Site is not located in a flood plain, low-lying, or low-groundwater 

recharge area. 

 Site Drainage and Storm Water Management: The on-Site building contains a partial 

basement with a sump.  Severe weather events may overcome the capabilities of the 

sump to adequately remove water from the basement if the water table were to rise 

rapidly. 

 Erosion: The entirety of the Site is covered with a concrete building slab, concrete 

sidewalks, and paved alleyway.  No portion of the Site is susceptible to erosion. 

 High Wind: Windows in the on-Site building may be susceptible during high wind 

events.  Exposed portions of the remedial system include the effluent stack and VGAC 

canisters in the alleyway.  

 Electricity: Electricity is provided to the Site building via overhead utility lines, which are 

susceptible during severe weather events.  In the event of power surges or power loss, 

the remedial systems will lose functionality.   

 Spill/Contaminant Release: The remedial system equipment is located in the partial 

basement of the Wills Building; however, it is not exposed directly to the elements and is 

unlikely to be affected by a spill in the building, should one occur. 

Because the majority of remedial components are located inside the on-Site structure, there is a low 

likelihood of severe weather events negatively impacting the remedial systems.  As a result, a full-

scale vulnerability assessment was not performed. 
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6.2 GREEN REMEDIATION EVALUATION 

NYSDEC’s DER-31/Green Remediation (DER-31) 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 

PRR.  These evaluations may include, but not be limited to: 

 Waste Generation: Wastes generated during implementation and operation of the 

remedy include soil from well installation or excavations, purge water collected during 

groundwater monitoring events, and spent carbon created during operation of the SVE 

system and SSDS.  Environmental media are managed under NYSDEC’s “contained-in” 

criteria, while spent carbon is transported to an appropriate facility to be refreshed for 

reuse at another site.  

 Energy usage: Both the AS/SVE system and SSDS utilize building electricity to run. 

 Emissions: Emissions are generated during operation of the SVE system and SSDS.  

Effluent from the SVE system and SSDS flows through VGAC canisters prior to 

discharge to the atmosphere.  All system effluent meets NYSDEC DAR-1 Air Guidance 

Values (AGVs) for the respective compounds at the time of discharge.  Vehicle 

emissions are generated during commute to and from the Site to collect analytical 

samples and perform system O&M. 

 Water usage: No water is utilized during O&M of the remedial systems.  

 Land and/or ecosystems: Given the location of remedial system equipment inside the 

on-Site building and the urban location of the Site, no ecosystems are disturbed during 

remedy implementation and operation. 

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 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.  
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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 – 

e.g., spent carbon from VGAC canisters utilized to treat SVE system and SSDS effluent prior to 

atmospheric discharge is transported to a recycling facility where it is refreshed and subsequently 

reused at another site.  In addition, when evaluating compounds for in-situ groundwater treatment, 

consideration will be given to compound effectiveness at present groundwater concentrations, product 

lifespan, and volume required to achieve remedial goals, allowing for the use of less reagent and 

consumables. 

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.  

The equipment for the AS/SVE system and SSDS are housed in the partial basement of the existing 

on-Site building.  No additional buildings or sheds were constructed for implementation of the RA. 

6.2.4 Frequency of System Checks, Sampling and Other Periodic Activities 

Transportation to and from the Site, the 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 analysis 

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.  

The on-Site remedial systems utilize remote telemetry to provide daily updates on system operations, 

shut downs, alarms, etc., minimizing the number of trips to the Site required for adequate system 

monitoring.  In addition, system checks for the AS/SVE system and SSDS systems have been 

coordinated and are performed on the same day, further reducing the number of trips required to 

perform system monitoring. 

6.2.5 Metrics and Reporting 

As discussed in Section 7.0 and as shown in Appendix H – Site Management Forms, information on 

energy usage, solid waste generation, transportation and shipping, water usage, land use, and 

ecosystems will be recorded to facilitate and document consistent implementation of green 

remediation during Site management and to identify corresponding benefits.  Utilizing this information, 

a set of metrics has been developed.  
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6.3 REMEDIAL SYSTEM OPTIMIZATION  

A RSO study will be conducted any time that NYSDEC or the Remedial Party requests in writing that 

an in-depth evaluation of the remedy is needed. A 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 estimated costs; 

 The remedial system is not performing as expected or as designed; 

 Previously unidentified source material may be suspected; 

 A 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 Site management to another Remedial Party or 

agency; and/or 

 A new and applicable remedial technology becomes available. 

A 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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7.0  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 H. These forms are subject to NYSDEC 

revision. 

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 NYSDEC in accordance with the requirements of Table 7-1 and summarized in the PRR. 

Table 7-1 
Schedule of Interim Monitoring/Inspection Reports 

Task/Report Reporting Frequency* 

Inspection Report Monthly 

Periodic Review Report 
Annually, or as otherwise determined by the 
Department 

Groundwater Monitoring Report Quarterly for two years, then every six months 

* The frequency of events will be conducted as specified until otherwise approved by NYSDEC. 

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

 Date of monitoring/inspection 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, etc.);  

 Copies of all field forms completed (e.g., well sampling logs, Chain-of-Custody 

documentation, etc.);  

 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); 
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 Any observations, conclusions, or recommendations; and 

 A determination as to whether the conditions of on-Site media have changed since the 

last reporting event. 

Routine maintenance event reporting forms will include, at a minimum: 

 Date of the maintenance event; 

 Name, company, and position of person(s) conducting maintenance activities;  

 Description of maintenance activities performed; 

 Any modifications to the system(s); 

 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 non-routine maintenance 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 NYSDEC. Currently, data are to be supplied 

electronically and submitted to the NYSDEC EQuIS™ database in accordance with the requirements 

found at the following link http://www.dec.ny.gov/chemical/62440.html. 

7.2 PERIODIC REVIEW REPORT 

A PRR will be submitted to the Department beginning 16 months after the Certificate of Completion is 

issued. After submittal of the initial PRR, the next PRR shall be submitted annually to NYSDEC or at 

another frequency as may be required by NYSDEC.  The report will be prepared in accordance with 

http://www.dec.ny.gov/chemical/62440.html
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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 PRR. 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 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. 

 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 exceedences highlighted. These will include 

a presentation of past data as part of an evaluation of concentration trends. 

 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 NYSDEC. Currently, data are supplied electronically and 

submitted to the NYSDEC EQuIS™ database in accordance with the requirements 

found at the following 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 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 impacts to Site media 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 Trends in COPC concentrations in affected media will be evaluated to determine 

if the remedy continues to be effective in achieving remedial goals as specified 

by the Decision Document; and 

http://www.dec.ny.gov/chemical/62440.html
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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 VOC mass removal; 

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.  

Certification of Institutional and Engineering Controls 

Following the last inspection of the reporting period, a Professional Engineer licensed to practice in 

New York State will prepare, and include in the PRR, 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 NYSDEC; 

 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 NYSDEC to evaluate the remedy, 

including access to evaluate the continued maintenance of this control;  
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 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’s/Remedial Party’s 

Designated Site Representative for the Site.” 

Every five years the following certification will be added: 

 The assumptions made in the qualitative exposure assessment remain valid. 

The signed certification will be included in the PRR. 

The PRR will be submitted, in electronic format, to the NYSDEC Central Office, Regional Office in 

which the Site is located, and the NYSDOH Bureau of Environmental Exposure Investigation. The 

PRR may need to be submitted in hard-copy format, as requested by the NYSDEC project 

manager.  

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 IC or EC, a Corrective Measures Work Plan will be submitted to 

NYSDEC 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 

will be performed pursuant to the Corrective Measures Work Plan until it has been approved by 

NYSDEC. 

7.4 REMEDIAL SYSTEM OPTIMIZATION REPORT 

In the event that a RSO is to be performed (see Section 6.3), upon completion, a RSO report must 

be submitted to NYSDEC for approval.  A general outline for the RSO report is provided in 

Appendix I.  The RSO report will document the research/investigation and data gathering 

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 by 

NYSDEC. Additional work plans, design documents, HASPs etc., may still be required to implement 
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the recommendations based upon the actions that need to be taken. An update to the SMP and 

FER may also be required.  

The RSO report will be submitted, in electronic format, to the NYSDEC Central Office, Regional 

Office in which the Site is located, Site Control, and the NYSDOH Bureau of Environmental 

Exposure Investigation.  
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Table 1

Groundwater Elevation Summary

Wills Building

Long Island City, New York

MP

Elevation

Depth to 

Product Depth to Water

Groundwater 

Elevation

Depth to 

Product Depth to Water

Groundwater 

Elevation

(ft msl) (ft bmp) (ft bmp) (ft msl) (ft bmp) (ft bmp) (ft msl)

MW-1S 20.67 15.45 5.22 15.48 5.19
MW-2S 20.82 15.61 5.21 15.62 5.20
MW-101S 19.38 14.15 5.23 14.18 5.20
MW-1 18.51 14.17 4.34 13.74 4.77
MW-2 17.09 12.79 4.30 12.28 4.81
MW-5 17.12 12.94 4.18 12.33 4.79
MW-10 17.43 13.09 4.34 12.72 4.71
MW-1BA 17.78 13.01 4.77 12.85 4.93
MW-2BA 18.69 13.93 4.76 13.75 4.94
MW-3BA 19.29 14.40 4.89 14.28 5.01
MW-4BA 19.63 13.87 -- NA 14.48 -- NA
MW-5BA 20.06 14.95 5.11 14.94 5.12
MW-6BA 19.58 14.53 5.05 14.49 5.09
MW-8BA 17.65 DRY NA 12.71 4.94
MW-203S 17.83 13.44 4.39 13.02 4.81
MW-203D 18.07 13.73 4.34 13.28 4.79
MW-204D 18.21 13.87 4.34 13.43 4.78
MW-205S 18.21 13.89 4.32 13.47 4.74
MW-205D 18.24 13.91 4.33 13.48 4.76
MW-206S 18.40 14.08 4.32 13.67 4.73
MW-206D 18.38 14.04 4.34 13.64 4.74
MW-207S 18.42 14.09 4.33 13.70 4.72
MW-207D 18.45 14.10 4.35 13.71 4.74
MW-208D 18.13 13.88 4.25 13.43 4.70
MW-209D 17.93 13.63 4.30 13.25 4.68
MW-210D 18.25 13.55 4.70 13.35 4.90
MW-211S 17.57 12.84 4.73 12.67 4.90
MW-211D 17.46 12.73 4.73 12.56 4.90
MW-212D 17.17 12.49 4.68 12.30 4.87
MW-214D 19.88 14.83 5.05 14.77 5.11
MW-215D 18.62 13.64 4.98 13.60 5.02
MW-217 17.43 NM NA NM NA
MW-218 19.97 14.76 5.21 14.76 5.21
MW-219 18.86 13.58 5.28 13.55 5.31
MW-220 16.73 11.89 4.84 11.74 4.99

MW-1D 20.61 15.39 5.22 15.40 5.21
MW-221B 17.90 13.55 4.35 13.14 4.76
MW-222B 19.62 16.32 3.30 15.92 3.70
MW-223B 17.46 14.28 3.18 13.81 3.65
MW-224B 17.20 13.97 3.23 13.52 3.68
MW-226B 15.89 8.21 7.68 7.75 8.14
MW-227B 20.11 14.91 5.20 14.84 5.27

MW-225 18.28 15.19 3.09 14.69 3.59

NOTES:

MP = measuring point. -- = not gauged.
ft msl = feet above mean sea level. NM = not measured, well was obstructed.
ft bmp = feet below measuring point. NA = not applicable.

Hybrid Overburden/Bedrock Monitoring Wells

Well ID 12/5/201411/10/2014
Overburden Monitoring Wells

Bedrock Monitoring Wells
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Table 2

Existing Exceedences in Subsurface Soil

Wills Building

Long Island City, New York

11/8/2014 11/9/2014

0.0033 7.9 47 0.00492 <0.00169
0.0033 8.9 62 0.0161 0.0107

350 400 400 55.0 531

30 180 1500 13.9 39.3

50 270 270 29.3 80.9

109 10,000 10,000 29.6 118

= exceeds Part 375 Soil Cleanup Objectives, Unrestricted Use
= exceeds Part 375 Soil Cleanup Objectives, Commercial Use

Restricted 

Residential

Chromium

Commercial

4,4'-DDE
4,4'-DDT

Metals (mg/kg)

Pesticides (mg/kg)

B-4 (9')

Sample Date

B-8 (9')Sample ID

Barium

Unrestricted

<# = analyte not detected at concentrations greater than the Reporting Limit shown
mg/kg = milligrams per kilogram

NOTES: 

Part 375

Soil Cleanup

Objectives*

Zinc

* Soil Cleanup Objectives from New York State Department of Environmental Conservation Part 375 
  Tables 375-6.8(a) and (b), effective December 14, 2006.

Copper
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Table 3

Existing Exceedences in Overburden Groundwater

Wills Building

Long Island City, New York

Sample ID GW-2 GW-6 GW-9 GW-9 Duplicate MW-1S MW-2S MW-6BA MW-101S MW-214D MW-218 GW-DUP-2

Sample Date 11/9/2014 11/9/2014 11/11/2014 11/11/2014 11/12/2014 11/12/2014 11/12/2014 11/11/2014 11/11/2014

1,1,1-Trichloroethane 5 24 J <0.50 <0.50 <0.50 <5.0 <1.0 1.1 <0.50 <0.50 <0.50 <0.50
1,1,2-Trichloroethane 1 <0.50 <0.50 <0.50 <0.50 <5.0 <1.0 6.1 <0.50 0.38 J 0.78 0.73

1,1-Dichloroethylene 5 16 J <0.50 <0.50 <0.50 <5.0 <1.0 9.0 <0.50 0.20 J 2.7 2.4

Acetone 50 <2.0 UJ <2.0 UJ <2.0 UJ 2.0 U <20 UJ <4.0 UJ <2.0 UJ 190 J 8.4 UJ <0.50 UJ <0.50 UJ
Benzene 1 2.4 J <0.50 <0.50 <0.50 <5.0 <1.0 0.79 <0.50 <0.50 <0.50 <0.50
cis-1,2-Dichloroethylene 5 6.7 J <0.50 <0.50 <0.50 <5.0 UJ 5.3 29 7.2 3.9 63 58

Tetrachloroethylene 5 90,000 J 52 J 6.0 9.0 340 75 7300 83 250 710 840

Trichloroethylene 5 290 J 0.48 J <0.50 <0.50 <5.0 7.0 75 3.8 7.2 32 31

Benzo(a)anthracene 0.002 <0.0500 <0.0500 <0.0541 0.0842 <0.0541 UJ <0.0513 UJ NS NS NS <0.0513 UJ <0.0513 UJ
Benzo(b)fluoranthene 0.002 <0.0500 <0.0500 <0.0541 0.0632 <0.0541 UJ <0.0513 UJ NS NS NS <0.0513 UJ <0.0513 UJ
Bis(2-ethylhexyl)phthalate 5 <0.500 1.06 <0.541 0.568 5.28 0.615 NS NS NS 1.79 <0.513

Arochlor 1016 0.09 0.285 <0.0500 <0.0500 <0.0541 <0.0526 <0.0526 NS NS NS <0.0513 <0.0513

Chromium 0.05 0.203 <0.005 0.005 0.008 <0.005 <0.005 NS NS NS 0.01 0.01

Iron 0.3 97.9 0.357 0.271 J 2.55 J 0.099 0.126 NS NS NS 0.144 0.152

Lead 0.025 0.073 <0.003 0.003 0.01 <0.003 <0.003 NS NS NS <0.003 <0.003
Manganese 0.3 5.13 0.111 0.351 0.523 1.34 5.07 NS NS NS 0.087 0.093

Nickel 0.1 0.175 <0.005 <0.005 0.007 0.007 <0.005 NS NS NS <0.005 <0.005
Selenium 0.01 0.017 0.012 0.010 <0.01 <0.01 <0.01 NS NS NS <0.01 <0.01
Sodium 20 322 35.3 J 213 206 J 1030 J 411 J NS NS NS 264 J 263 J

Manganese 0.3 0.143 0.046 0.397 0.287 1.39 5.07 NS NS NS 0.091 0.097

Selenium 0.01 0.026 J 0.021 J 0.015 J 0.011 J <0.01 <0.01 NS NS NS <0.01 <0.01
Sodium 20 313 36.6 210 J 217 1060 J 422 J NS NS NS 272 J 269 J

NOTES: 

mg/L = milligrams per liter
NS = not sampled <# = analyte not detected at concentrations greater than the Reporting Limit shown
Shaded value indicates exceedance of TOGS 1.1.1 guidance value

Total Metals (mg/L)

µg/L = micrograms per liter

* Guidance values from  6 NYCRR 703.5: Water quality standards for taste-, color-, and odor-producing, toxic and other deleterious
   substances for Class GA Waters as presented in TOGS 1.1.1 June 1998.

Grab Sample Analysis

11/9/2014
Volatile Organic Compounds (µg/L)

J = estimated value
UJ = not detected above estimated reporting limit shown

Dissolved Metals (mg/L)

Groundwater Monitoring Well Sample Analysis

Part 703.5
*

Semi-volatile Organic Compounds (µg/L)

Polychlorintated Biphenyls (µg/L)
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Table 4

Existing Exceedences in Bedrock Groundwater

Wills Building

Long Island City, New York

Sample ID MW-1D MW-222B MW-227B

Sample Date 11/11/2014 11/11/2014 11/11/2014

1,1,1-Trichloroethane 5 11 J 7.2 J <0.50
1,1,2-Trichloroethane 1 <0.50 10 J 2.4

1,1-Dichloroethylene 5 2.4 J 16 J 8.3

cis-1,2-Dichloroethylene 5 1.3 J 11 J 7.1

Tetrachloroethylene 5 20,000 J 43,000 J 2500

Trichloroethylene 5 62 J 230 J 82

NOTES: 

<# = analyte not detected at concentrations greater than the Reporting Limit shown
J = estimated value
Shaded value indicates exceedance of TOGS 1.1.1 guidance value

Part 703.5*

* Guidance values from  6 NYCRR 703.5: Water quality standards for taste-, color-, and odor-producing, toxic and other
   deleterious substances for Class GA Waters as presented in TOGS 1.1.1 June 1998.
µg/L = micrograms per liter.

Volatile Organic Compounds (µg/L)
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Table 5

Existing Exceedences in Indoor Air and Sub-Slab Vapor

Wills Building

Long Island City, New York

Sample ID B-DUP

Sample Type

Sample Date Indoor Air
2 10/24/2014 10/28/2014 2/15/2015 10/24/2014 2/15/2015 10/24/2014 2/15/2015 10/24/2014 2/15/2015 10/24/2014 2/15/2015 10/24/2014 2/15/2015

Volatile Organic Compounds (µg/m
3
)

Methylene Chloride 60 54 J 28 30 46 38 51 99 56 88 39 63 48 100 23 1.4

Tetrachloroethylene 100 37 J 3.6 3.4 37 3.3 6.2 <0.23 3.6 <0.17 11 <0.23 0.68 U <0.18 16 <0.18
Trichloroethylene 5 0.69 <0.13 <0.15 0.39 <0.17 0.96 0.67 0.88 0.55 0.87 <0.18 0.54 0.35 0.39 <0.14

Sample ID SS-1 SS-2 SS-3 SS-4 SS-5 SS-6 SS-7 SS-9 SS-9-DUP

Sample Type Sub-Slab Sub-Slab Sub-Slab Sub-Slab Sub-Slab Sub-Slab Sub-Slab
Sample Date Sub-Slab

3 10/24/2014 10/24/2014 10/24/2014 10/24/2014 10/24/2014 10/24/2014 10/24/2014
Volatile Organic Compounds (µg/m

3
)

Methylene Chloride NA 17 27 790 950 <27 1400 <27 34 33

Tetrachloroethylene 1,000 190,000 4,200,000 550,000 110,000 7300 32,000 8700 2800 J 2900 J

Trichloroethylene 250 2700 <20,000 1600 170 58 83 45 <3.6 <2.4

NOTES: 

NA = not available

IAQ-4

Indoor Air
IAQ-5 IAQ-6

Indoor Air Indoor Air Indoor Air
IAQ-7

Sub-Slab
10/24/2014

NYSDOH

Final Guidance

for Mitigation
1

1 Mitigation Guidance Values from New York State Department of Health Final Guidance for Evaluating Soil Vapor
   Intrusion in the State of New York, Table 3.1 and Soil Vapor/Indoor Air Matrices 1 and 2, effective October 2006.

IAQ-1

2/15/2015
Indoor Air Indoor Air

IAQ-2

NYSDOH

Final Guidance

for Mitigation
1

Shaded cell indicates value exceeds NYSDOH guidance values for mitigation.

3 Values for mitigation regardless of indoor air concentration.

2 Values for mitigation regardless of sub-slab concentration.

U = not detected at or above stated reporting limit
J = estimated value
<# = analyte not detected at concentrations greater than the Reporting Limit shown

µg/m3 = micrograms per cubic meter

Indoor Air
IAQ-3
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APPENDIX A 
Metes and Bounds Survey 





Legal Description 
 
ALL that certain plot, piece or parcel of land, situate, lying and being in the First Ward of the  
Borough and County of Queens, City and State of New York, known and designated on a certain 
map entitled “Map of Hunter, Van Alst and DeBevoise Farms, situate in the First, Second and 
Third Wards of Long Island City, Queens County, New York, made by P.G. Van Last, C.E. for 
the trustees of Union College Proprietors, dated January 1, 1874” and filed in the Office of the 
Clerk, now Register, of the County of Queens on June 11, 1875, as and by lots numbered 13 to 
31, both inclusive, in Block numbered 77, and which lots are more particularly bounded and 
described as follows: 
 
BEGINNING at the corner formed by the intersection of the southerly side of 43rd Avenue, 
formerly Harris Avenue, with the easterly side of 21st Street, formerly Van Alst Avenue; running 
thence easterly along the southerly side of 43rd Avenue, 254.77 feet to the comer formed by the 
intersection of the said southerly side of 43rd Avenue with the westerly side of 22nd Street, 
formerly Governor Place; running thence southerly along the westerly side of 22nd Street, 190 
feet; thence westerly at right angles to 22nd Street, 254.77 feet to the easterly side of 21st Street; 
running thence northerly along the said easterly side of 21st Street, 190 feet to the point or place 
of BEGINNING. 
 
TOGETHER with the benefits of that certain private alleyway as set forth in Deed by N. 
Frederick Ayer and Ellen B. Ayer, his wife to Belford Realty Company Incorporates dated 
February 4, 1915 and recorded February 5, 1915 in liber 1990 Cp. 252. 
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Site Contacts         Long Island City, New York 

 

SITE CONTACTS 

 

Name Company/Title Address Contact Information 

William Grutta Rockrose 
Project Executive 

15 East 26th Street 
7th floor 

New York, NY 10010 

Office: (212) 847-3780 
Email:  William.Grutta@rockrose.com 

Ronald 
Tramposch 

CORE 
QEP 

46-11 54th Avenue 
Maspeth, NY 11378 

Office: (718) 762-0544 
Email:  RPT@coreenv.com 

Jonathan Greco NYSDEC 
Project Manager 

625 Broadway 
Albany, NY  12233-7016 

Office: (518) 402-9694 
Email: Jonathan.Greco@dec.ny.gov 
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CORE TUBE

COMMENTS:  Soil sample collected for TCL VOCs analysis at 13 feet.
Temporary well installed, screened 9.5 to 19.5 feet bgs.  Groundwater sample collected for TCL VOCs analysis.

BORING NO:   B-2

EOB

Brown SM 379 Wet20 4 MC 57.5/57.5 Silty sand, little fine to coarse subrounded gravel  

Brown/ 
Light Gray 

SM/
GP

Wet15 3 MC 57.5/57.5 1.0

Silty sand, trace fine gravel

13-inch lens of poorly graded coarse angular 
gravel

SM/
GP

Moist

5 inches of Concrete

SP 0.4 Moist

1.5

Silty sand, little subangular gravel

11-inch lens of poorly graded subangular gravel, 
some sand, trace silt

Poorly graded fine sand, little subrounded gravel, 
little silt, pieces of concrete (fill)

10 MC 46/57.5
Brown/ 

Light Gray 

Brown

2

MATERIAL DESCRIPTION
CLASS 
USCS

PID 
(ppm) MOISTURE

5 MC 36/57.5

DEPTH STRATA

                            SAMPLE                                                                DESCRIPTION REMARKS

NO. TYPE
RECOVERY

(inches) COLOR
CONSISTENCY 
HARDNESS

1

*POCKET PENETROMETER READING REVIEWED BY: A Cruikshank

DRILLER:  R. Allegrezza

Length 5' GEOLOGIST:  M. Gelband

WT

DATE STARTED:  11/08/14

11/08/14 15:35 14.46 DIA 2" DATE FINISHED:  11/09/14

DATE TIME LEVEL TYPE Geoprobe 6610DT Macro Core

BORING CONTRACTOR:  Aquifer Drilling & Testing, Inc. BORING LOCATION:  West central portion of building

GROUNDWATER CAS SAMPLER GROUND ELEVATION:

CORE ENVIRONMENTAL CONSULTANTS BORING NO.  B-2

PROJECT:  The Wills Building SHEET:      1 of 1

CLIENT:  Wills Group Family Limited Partnership JOB NO:  



CORE TUBE

EOB

COMMENTS:  Initial advancement was stopped at 10 feet.   Subsequently converted rig to advance air hammer. 
Refusal was met at 12 feet with air hammer.
Soil sample collected for full TCL/TAL list analyses at 9 feet.

BORING NO:   B-3

Refusal met at 12 feet

SM Moist0.7

Dark 
Brown

1 inch of Concrete

Silty sand, trace rounded gravel (fill)

10 MC 50/57.5
Dark 

Brown
2 Silty sand, trace subrounded gravel

SM 4.5 Moist

MATERIAL DESCRIPTION
CLASS 
USCS

PID 
(ppm) MOISTURE

5 MC 55/57.5

DEPTH STRATA

                            SAMPLE                                                                DESCRIPTION REMARKS

NO. TYPE
RECOVERY

(inches) COLOR
CONSISTENCY 
HARDNESS

1

*POCKET PENETROMETER READING REVIEWED BY: A Cruikshank

DRILLER:  B. Allegrezza

Length 5' GEOLOGIST:  M. Gelband

WT

DATE STARTED:  11/08/14

DIA 2" DATE FINISHED:  11/08/14

DATE TIME LEVEL TYPE Geoprobe 6610DT Macro Core

BORING CONTRACTOR:  Aquifer Drilling & Testing, Inc. BORING LOCATION:  Northwest corner of building

GROUNDWATER CAS SAMPLER GROUND ELEVATION:

CORE ENVIRONMENTAL CONSULTANTS BORING NO.  B-3

PROJECT:  The Wills Building SHEET:      1 of 1

CLIENT:  Wills Group Family Limited Partnership JOB NO:  



CORE TUBE

EOB

Refusal met at 9 feet

COMMENTS:  Soil sample collected for full TCL/TAL analyses at 9 feet.
Additional analysis for the matrix spike/matrix spike duplicate collected from 9 foot sample.

BORING NO:   B-4

10 MC Brown2 Moist

2.7 Moist

0.8

Brown

3 inches of Concrete

SM

SM

Silty sand, trace subangular gravel (fill)

Silty sand, trace subrounded gravel
Piece of erractic observed in sampler

tip at 9 feet

MATERIAL DESCRIPTION
CLASS 
USCS

PID 
(ppm) MOISTURE

5 MC

DEPTH STRATA

                            SAMPLE                                                                DESCRIPTION REMARKS

NO. TYPE
RECOVERY

(inches) COLOR
CONSISTENCY 
HARDNESS

1

*POCKET PENETROMETER READING REVIEWED BY: A Cruikshank

DRILLER:  R. Allegrezza

Length 5' GEOLOGIST: M. Gelband

WT

DATE STARTED:  11/08/14

DIA 2" DATE FINISHED:  11/08/14

DATE TIME LEVEL TYPE Geoprobe 6610DT Macro Core

BORING CONTRACTOR:  Aquifer Drilling & Testing, Inc. BORING LOCATION: Central portion of building

GROUNDWATER CAS SAMPLER GROUND ELEVATION:

CORE ENVIRONMENTAL CONSULTANTS BORING NO.  B-4

PROJECT:  The Wills Building SHEET:      1 of 1

CLIENT:  Wills Group Family Limited Partnership JOB NO:  



CORE TUBE

Refusal met at 14.5 feet

EOB

COMMENTS:   Soil sample collected for full TCL/TAL analyses at 14 feet.
Duplicate sample collected from 14 feet.

BORING NO:   B-5

15 3 MC 28/57.5 0.2

SM Moist0.1

Brown Silty sand, little subangular gravel SM Moist

Brown

4 inches of Concrete

Silty sand, little subrounded gravel (fill)

10 MC 45/57.5 Brown2 Same as above

SM 0.1 Moist

MATERIAL DESCRIPTION
CLASS 
USCS

PID 
(ppm) MOISTURE

5 MC 29/57.5

DEPTH STRATA

                            SAMPLE                                                                DESCRIPTION REMARKS

NO. TYPE
RECOVERY

(inches) COLOR
CONSISTENCY 
HARDNESS

1

*POCKET PENETROMETER READING REVIEWED BY: A Cruikshank

DRILLER:  R. Allegrezza

Length 5' GEOLOGIST: M. Gelband

WT

DATE STARTED:  11/08/14

DIA 2" DATE FINISHED:  11/08/14

DATE TIME LEVEL TYPE Geoprobe 6610DT Macro Core

BORING CONTRACTOR:  Aquifer Drilling & Testing, Inc. BORING LOCATION: South corner of building

GROUNDWATER CAS SAMPLER GROUND ELEVATION:

CORE ENVIRONMENTAL CONSULTANTS BORING NO.  B-5

PROJECT:  The Wills Building SHEET:      1 of 1

CLIENT:  Wills Group Family Limited Partnership JOB NO:  



CORE TUBE

COMMENTS:  Soil sample collected for TCL VOCs analysis at 14 feet.
Temporary well installed, screened 8 to 18 feet bgs. Groundwater sampled collected for TCL VOCs analysis.
*Predominant grain size indicated with an asterisk.

BORING NO:   B-6

EOB

 Dark 
Brown

Poorly graded sand, trace rounded gravel, trace 
silt

SP 3.8 Wet20 4 MC 45/57.5

Brown
SP/ 
GW

Wet15 3 MC 44/57.5

10-inch lens of well graded gravel, fine* to coarse 
subrounded gravel

Poorly graded sand, some silt, trace subangular 
gravel

3.4

10 MC 30/57.5
Brown/ 
Gray

2 Moist

2.8 Moist

3.0

Brown

6 inches of Concrete

SM

SM/ 
GW

Silty sand, sand is fine to medium grained

Silty sand, sand is fine* to medium grained, little 
angular gravel

4-inch lens of well graded gravel, some silt, little 
sand, subangular gravel

MATERIAL DESCRIPTION
CLASS 
USCS

PID 
(ppm) MOISTURE

5 MC 22/57.5

DEPTH STRATA

                            SAMPLE                                                                DESCRIPTION REMARKS

NO. TYPE
RECOVERY

(inches) COLOR
CONSISTENCY 
HARDNESS

1

*POCKET PENETROMETER READING REVIEWED BY: A Cruikshank

DRILLER:  R. Alllegrezza

Length 5' GEOLOGIST: M. Gelband

WT

DATE STARTED:  11/09/14

11/09/14 9:18 14.37 DIA 2" DATE FINISHED:  11/09/14

DATE TIME LEVEL TYPE Geoprobe 6610DT Macro Core

BORING CONTRACTOR:  Aquifer Drilling & Testing, Inc. BORING LOCATION:  Central portion of building

GROUNDWATER CAS SAMPLER GROUND ELEVATION:

CORE ENVIRONMENTAL CONSULTANTS BORING NO.  B-6

PROJECT:  The Wills Building SHEET:      1 of 1

CLIENT:  Wills Group Family Limited Partnership JOB NO:  



CORE TUBE

Silty sand, some angular mica schist

COMMENTS:  Soil sample collected for TCL VOCs analysis at 14 feet.

BORING NO:   B-7

Moist20 4 MC 6/57.5
Well graded angular gravel, gravel is fine to 

coarse, some sand, trace silt

EOB

15 3 MC 44/60 4.5

Light 
Brown

GW 2.3

3.6

Brown Silty sand, trace angular coarse gravel SM Wet

10 MC 42/57.5
Brown/ 
Gray

1

2 Moist

2.7 Moist
Light 

Brown

4 inches of Concrete

SM

SM/
GW

4-inch lens of well graded gravel, some sand

Same as 6 to 8 feet bgs

Silty sand, trace fine subangular gravel (fill)

MATERIAL DESCRIPTION
CLASS 
USCS

PID 
(ppm) MOISTURE

5 MC 38/57.5

DEPTH STRATA

                            SAMPLE                                                                DESCRIPTION REMARKS

NO. TYPE
RECOVERY

(inches) COLOR
CONSISTENCY 
HARDNESS

2 inches of brick beneath concrete

*POCKET PENETROMETER READING REVIEWED BY: A Cruikshank

DRILLER: R. Allegrezza

Length 5' GEOLOGIST: M. Gelband

WT

DATE STARTED:  11/09/14

11/09/14 11:45 Dry at 14.3 DIA 2" DATE FINISHED:  11/09/14

DATE TIME LEVEL TYPE Geoprobe 6610DT Macro Core

BORING CONTRACTOR:  Aquifer Drilling & Testing, Inc. BORING LOCATION: North central portion of building

GROUNDWATER CAS SAMPLER GROUND ELEVATION:

CORE ENVIRONMENTAL CONSULTANTS BORING NO.  B-7

PROJECT:  The Wills Building SHEET:      1 of 1

CLIENT:  Wills Group Family Limited Partnership JOB NO: 



CORE TUBE

EOB

Refusal at 9 feet

COMMENTS:  Soil sample collected for TCL/TAL analyses at 9 feet.

BORING NO:   B-8

Moist2.2

4 inches of Concrete

GW1
Well graded gravel, brick fragments present(fill)

10 MC 34/57.5
Light 

Brown
Poorly graded sand, fine grained, trace coarse-

fine gravel, trace silt
2 SP

0.3 Moist

MATERIAL DESCRIPTION
CLASS 
USCS

PID 
(ppm) MOISTURE

5 MC 34/57.5

DEPTH STRATA

                            SAMPLE                                                                DESCRIPTION REMARKS

NO. TYPE
RECOVERY

(inches) COLOR
CONSISTENCY 
HARDNESS

Dark 
Brown

*POCKET PENETROMETER READING REVIEWED BY: A Cruikshank

DRILLER: R. Allegrezza

Length 5' GEOLOGIST: M. Gelband

WT

DATE STARTED:  11/09/14

DIA 2" DATE FINISHED:  11/09/14

DATE TIME LEVEL TYPE Geoprobe 6610DT Macro Core

BORING CONTRACTOR:  Aquifer Drilling & Testing, Inc. BORING LOCATION:  Northeast portion of interior 

GROUNDWATER CAS SAMPLER GROUND ELEVATION:

CORE ENVIRONMENTAL CONSULTANTS BORING NO.  B-8

PROJECT:  The Wills Building SHEET:      1 of 1

CLIENT:  Wills Group Family Limited Partnership JOB NO:  



CORE TUBE

COMMENTS:  Soil sample collected for TCL VOCs analysis at 10 feet.
Temporary well installed, screened 3 to 13 feet bgs. Groundwater sample collected for TCL VOCs analysis.

BORING NO:   B-9

Refusal at 13 feet

EOB

15 Brown3 MC 29/57.5

Moist

Wet
Well graded fine to course subrounded gravel, 

some fine sand
GW 2.2

2.010 Brown47/57.5MC2
Silty sand, trace coarse subangular gravel, 

micaceous
SM

Moist

MATERIAL DESCRIPTION
CLASS 
USCS

PID 
(ppm) MOISTURE

4 inches of Concrete

0.3MC 46/57.55
Light 

Brown

DEPTH STRATA

                            SAMPLE                                                                DESCRIPTION

SM1 Silty sand, sand is fine grained, trace 
subrounded gravel (fill)

*POCKET PENETROMETER READING REVIEWED BY: A Cruikshank

REMARKS

NO. TYPE
RECOVERY

(inches) COLOR
CONSISTENCY 
HARDNESS

WT DRILLER:  R. Allegrezza

Length 5' GEOLOGIST: M. Gelband

TIME LEVEL TYPE Geoprobe 6610DT Macro Core

BORING CONTRACTOR:  Aquifer Drilling & Testing, Inc.

DATE STARTED:  11/09/14

11/09/14 14:52 8.81 DIA 2" DATE FINISHED:  11/09/14

DATE

CORE ENVIRONMENTAL CONSULTANTS BORING NO.  B-9

PROJECT:  The Wills Wills Building SHEET:      1 of 1

CLIENT:  Wills Group Family Limited Partnership JOB NO:  

BORING LOCATION:  East central portion of building

GROUNDWATER CAS SAMPLER GROUND ELEVATION:



DRILLING SUMMARY

Geologist: Flush/Mount

Ronald Tramposch Casing and Lockable Cap

Drilling Company:  
Aquifer Drilling & Testing Elevation Ground Level

Elevation

Drillers:
Shawn Miller
Rig Make/Model: 3'
CME-55
Date:
8/15/2013  

 6'

GEOLOGIC LOG D PVC RISER
 8' 2" inch dia.

depth(ft.) lithology E 8' feet length

 
0'-10' See Boring Log P

 
T

10'-18'  
H

18'-21'  
 
 PVC SCREEN
 2" inch dia.

10' feet length

18.0'
18.5'

WELL DESIGN

      CASING MATERIAL        SCREEN MATERIAL FILTER MATERIAL
Type:  #2 Sand Setting: 

Surface: Steel flush mount Type: Schedule 40

SEAL MATERIAL
Monitor: 2" diameter PVC Slot Size: 20 Type:  Medium Setting:

COMMENTS: LEGEND

  Cement/Bentonite Grout

  Bentonite Seal

  Silica Sandpack

Project No.:

MONITORING WELL Well Number: MW-1S
CONSTRUCTION DETAILS

Bentonite Chips



DRILLING SUMMARY

Geologist: Flush/Mount

Ronald Tramposch Casing and Lockable Cap

Drilling Company:  
Aquifer Drilling & Testing Elevation Ground Level

Elevation

Drillers:
Christopher Stratton
Rig Make/Model: 4'
CME-55
Date:
8/15/2013  

 10.5'

GEOLOGIC LOG D PVC RISER
 12.5' 2" inch dia.

depth(ft.) lithology E 12.5 feet length

 
0'-10' See Boring Log P

 
T

10'-18'  
H

18'-21'  
 
 PVC SCREEN
 2" inch dia.

10' feet length

22.5'
23'

WELL DESIGN

      CASING MATERIAL        SCREEN MATERIAL FILTER MATERIAL
Type:  #2 Sand Setting: 

Surface: Steel flush mount Type: Schedule 40

SEAL MATERIAL
Monitor: 2" diameter PVC Slot Size: 20 Type:  Medium Setting:

COMMENTS: LEGEND

  Cement/Bentonite Grout

  Bentonite Seal

  Silica Sandpack

Project No.:

MONITORING WELL Well Number: MW-2S
CONSTRUCTION DETAILS

Bentonite Chips



DRILLING SUMMARY

Geologist: Flush/Mount

Ronald Tramposch Casing and Lockable Cap

Drilling Company:  
Aquifer Drilling & Testing Elevation Ground Level

Elevation

Drillers:
Christopher Iodice
Rig Make/Model: 1'
Geoprobe 6610DT
Date:
1/25/2012  

 3'

GEOLOGIC LOG D PVC RISER
 12.5' 2" inch dia.

depth(ft.) lithology E 12.5' feet length

 
0'-7' See Boring Log P

 
T

7'-19'  
H
 

19'-21'  
 PVC SCREEN
 2" inch dia.

10' feet length

22.5'
23'

WELL DESIGN

      CASING MATERIAL        SCREEN MATERIAL FILTER MATERIAL
Type:  #2 Sand Setting: 

Surface: Steel flush mount Type: Schedule 40

SEAL MATERIAL
Monitor: 2" diameter PVC Slot Size: 20 Type:  Medium Setting:

COMMENTS: LEGEND

  Cement/Bentonite Grout

  Bentonite Seal

  Silica Sandpack

Project No.:

MONITORING WELL Well Number: MW-101S
CONSTRUCTION DETAILS

Bentonite Chips



Drilling Method: Hollow Stem Augers / Air Rotary

to

Surface Seal Type:

Grout Type:

Borehole Diameter:
Casing Type:
Casing ID:

Well Screen:

Length of Well Screen:

Backfill/Grout:

Notes: Borehole was drilled to 25' with 6 1/4" Hollow stem augers.  A 5" casing was grouted into place
from 0 - 25 feet.  Hole was completed to 40' with air.  2" PVC Screen was intalled in the open 
rock hole.  Sand from 25' to 39'.  Screen was required to keep hole open 

Riser Pipe

Bottom of 
Casing

Base of 
Screen

Total Depth

Flushmount Diameter:

Top of Hard 
Bedrock

Top of 
Bedrock

Top of Screen

Grade

11"
SS

Elevation (ft)

Date:
Measuring Point:

Elevation (ft):
Type:

30'

CORE ENVIRONMENTAL CONSULTANTS BEDROCK
WELL/PIEZOMETERProject No.:

5

2"

Subcontractor: Auqifer Drilling & Testiing

Project: Wills Building

39

40'

Client: Wills Group Familty LP

Construction Dates:8/15/13
Development Method:

20'

22'

23'

25'

Item Depth, Below 
Measuring Point (ft)

8/17/13



DRILLING SUMMARY

Geologist: Flush/Mount
David Duhamel
Drilling Company:  
CORE Environmental Ground Level

Drillers: Grout to: ~1'0"
Ronald Tramposch
Rig Make/Model:
Simco Earthprobe 200
Date:
7/13/2015  

 

GEOLOGIC LOG D
Bentonite Seal: 10'0"

depth(ft.) lithology E
 

0 to ~9 P Sand to: 12'0"
 
T
 
H

~9 to ~19.5 Water Depth: 14'5"
 
 
 

Well Depth: 18'0"

WELL DESIGN

      SCREEN MATERIAL
Type: Setting: 

Surface: Type: Pre-packed

Monitor: Slot Size: Type:  Medium Setting:

COMMENTS: LEGEND
No sampling conducted; lithology classification based on soil shavings from augers.

  Cement/Bentonite Grout

  Bentonite Seal

  Silica Sandpack

Site No: C241143

MONITORING WELL Well Number: C-MW-3
CONSTRUCTION DETAILS

(Diagram not to scale)

Wills Building, Rockrose 
Development

Brown, gravelly silty 
sand with cobbles, 

fill, moist.

Brown, poorly graded 
sand with silt, moist 

to wet.

      CASING MATERIAL FILTER MATERIAL

SEAL MATERIAL



Yellow-Brown medium SAND, Some Silt,
moist.

3.5
17.0

11.0

13.0

15.0

25.0

PVC

2"

19.96

20.5

NAVD 88

10/10/11

10/12/11

L.Lynch

D. Grzesik

MEASURING POINT

B-61

1

00266391.0000

2

4

6

8

10

12

14

16

18

20

22

24

DRILLING CONTRACTOR

PURPOSE

WELL MATERIAL

DRILLING METHOD(S)

DRILL RIG TYPE

GROUND WATER DEPTH

DATE OF MEASUREMENT

SAMPLE CORE CASING

TYPE

DIA.

WEIGHT

DATE STARTED

DATE FINISHED

DRILLER

PIRNIE STAFF

SGS

Remedial Investigation

2" PVC

HSA

'

TOC

"

 #

"

PROJECT LOCATION

CLIENT

SHEET OF

PROJECT No.

TEST BORING LOG

1Long Island City, NY21-03 44th Avenue

New York State Department of Environmental Conservation

BORING No.MW-218

FALL

MEAS. PT. ELEV.

GROUND ELEV.

DATUM

WELL
Constr. REMARKS

G
R
A
P
H
I
C

L
O
G ELEV.

DEPTHKEY - Color, Major, Minor
Moisture, Etc.

GEOLOGIC DESCRIPTION

D
E

P
T

H
 F

T
.

S
A

M
P

LE
T

Y
P

E
,

R
E

C
O

V
E

R
Y

,
N

U
M

B
E

R

B
LO

W
S

 O
N

S
A

M
P

LE
S

P
O

O
N

P
E

R
 6

"

PID



Pieces of rock (biotite/quartz gneiss) in
lead auger.

4.0

6.0

8.0

18.0

PVC

2"

18.85

19.2

NAVD 88

10/13/11

10/13/11

L. Lynch

S. Bagnato

MEASURING POINT

B-61

1

00266391.0000

2

4

6

8

10

12

14

16

18

DRILLING CONTRACTOR

PURPOSE

WELL MATERIAL

DRILLING METHOD(S)

DRILL RIG TYPE

GROUND WATER DEPTH

DATE OF MEASUREMENT

SAMPLE CORE CASING

TYPE

DIA.

WEIGHT

DATE STARTED

DATE FINISHED

DRILLER

PIRNIE STAFF

SGS

Remedial Investigation

2" PVC

HSA

'

TOC

"

 #

"

PROJECT LOCATION

CLIENT

SHEET OF

PROJECT No.

TEST BORING LOG

1Long Island City, NY21-03 44th Avenue

New York State Department of Environmental Conservation

BORING No.MW-219

FALL

MEAS. PT. ELEV.

GROUND ELEV.

DATUM

WELL
Constr. REMARKS

G
R
A
P
H
I
C

L
O
G ELEV.

DEPTHKEY - Color, Major, Minor
Moisture, Etc.

GEOLOGIC DESCRIPTION

D
E

P
T

H
 F

T
.

S
A

M
P

LE
T

Y
P

E
,

R
E

C
O

V
E

R
Y

,
N

U
M

B
E

R

B
LO

W
S

 O
N

S
A

M
P

LE
S

P
O

O
N

P
E

R
 6

"

PID



Overburden.

Bedrock.

RQD: 99%

RQD: 94%

RQD: 98%

-4.0
24.0

-20.0
40.0

25.0

40.0

Open bedrock section

93%

94%

100%

Steel

4"

19.62

20.0

NAVD 88

10/20/11

10/21/11

L. Lynch

D. Grzesik

MEASURING POINT

B-61

1

00266391.0000

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

DRILLING CONTRACTOR

PURPOSE

WELL MATERIAL

DRILLING METHOD(S)

DRILL RIG TYPE

GROUND WATER DEPTH

DATE OF MEASUREMENT

SAMPLE CORE CASING

TYPE

DIA.

WEIGHT

DATE STARTED

DATE FINISHED

DRILLER

PIRNIE STAFF

SGS

Remedial Investigation

4" Steel/Open Bedrock

Mud Rotary

'

TOC

"

 #

"

PROJECT LOCATION

CLIENT

SHEET OF

PROJECT No.

TEST BORING LOG

1Long Island City, NY21-03 44th Avenue

New York State Department of Environmental Conservation

BORING No.MW-222

FALL

MEAS. PT. ELEV.

GROUND ELEV.

DATUM

WELL
Constr. REMARKS

G
R
A
P
H
I
C

L
O
G ELEV.

DEPTHKEY - Color, Major, Minor
Moisture, Etc.

GEOLOGIC DESCRIPTION

D
E

P
T

H
 F

T
.

S
A

M
P

LE
T

Y
P

E
,

R
E

C
O

V
E

R
Y

,
N

U
M

B
E

R

B
LO

W
S

 O
N

S
A

M
P

LE
S

P
O

O
N

P
E

R
 6

"

PID



ARCADIS BEDROCK 

Project: 44th Ave WELL/PIEZOMETER

MW-227B
Client: NYSDEC Subcontractor: LAWES
Drilling Method: Hollow Stem Auger Measuring Point

Development Method: Pump & Surge Type: GROUND SURFACE

Construction Dates: 3/29/2012 to Elevation (ft): xxx
Item Depth, below Elevation Description

Measuring 

Point (ft) (ft)

Grade 0.0 Flushmount Diameter: 5 (in.)

Riser Pipe 0.3
Surface Seal Type: Concrete

Grout Type: Cement-bentonite

Borehole Diameter: 6 5/8 (in.)
Casing Type: Sch-40 PVC
Casing ID: 4 (in.)

Base of 25.0
Casing

Top of 25.0 Riser Pipe Type: Sch-40 PVC
Bedrock Riser Pipe ID: 1.5 (in.)

Borehole Diameter:  2 (in.)
Top of Hard 30.5
Bedrock Grout Type: Cement-bentonite

Top of 25.0
Open Hole

Open Hole Diameter: 2 (in.)

Open Hole Length: 20 (ft)

Base of 46.0
Open Hole

Backfill/Grout: NA 
Total Depth 46.0

Notes:

Job Number:

4/2/2012

Date: 4/17/2012

00266391.0000

C:\template\MW-226B and MW-227B well construction.xlsx, MW-227B Page 1



 

 

APPENDIX D 
Excavation Work Plan 

  



Appendix D                             Wills Building 
Excavation Work Plan                                                                                                                   Long Island City, New York 

 1 

This Excavation Work Plan (EWP) contains procedures for potential future soil disturbances at the 
Site, including renovation, below-grade utility line repair, and new construction. 

D.1 NOTIFICATION 

At least 15 days prior to the start of any activity that is anticipated to encounter residual impacts, the 
Site owner or their representative will notify the NYSDEC. Currently, this notification will be made 
to: 

Jonathan Greco 
NYSDEC Project Manager 
625 Broadway 
Albany, New York 12233 
(518) 402-9694 
Jonathan.Greco@dec.ny.gov  

This notification will include: 

 A detailed description of the work to be performed, including the location and areal 
extent of excavation, plans/drawings for Site re-grading, intrusive elements or utilities to 
be installed below the soil cover, estimated volumes of impacted soil to be excavated, 
and any work that may impact an engineering control (EC); 

 A summary of environmental conditions anticipated to be encountered in the work areas 
including the nature and concentration levels of constituents of concern, potential 
presence of grossly impacted media, and plans for any pre-construction sampling;  

 A schedule detailing the start and completion of all intrusive work;  

 A summary of the applicable components of this EWP;  

 A statement that the work will be performed in compliance with this EWP and Title 29 of 
the Code of Federal Regulations Part 1910.120 (29 CFR 1910.120);  

 A copy of the contractor’s health and safety plan (HASP), in electronic format, if it differs 
from the HASP provided in Appendix E of this Site Management Plan (SMP);  

 Identification of disposal facilities for potential waste streams; and  

 Identification of sources of any anticipated backfill, along with all required chemical 
testing results.  

D.2 SITE SECURITY 

Site Security will be utilized to prevent access to the Site and vandalism or destruction of 
construction equipment, and to minimize health and safety concerns for surrounding properties.  
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Currently the Site is covered by a building.  Any excavations within the building are generally 
subject to reduced potential for vandalism and unwanted access.   

If excavations are performed outside the on-Site building or in the event of a building demolition, the 
area of excavation will be surrounded with an 8-foot security fence with a minimum of one gate that 
can be locked at the end of each working day.  The fence will encompass the excavation, 
equipment, and soil storage areas, if any. 

D.3 SOIL SCREENING METHODS  

Visual, olfactory and instrument-based (e.g. photoionization detector) soil screening will be 
performed by a qualified environmental professional (QEP) during all excavations into known or 
potentially impacted material (residual impacts). Soil screening will be performed when invasive 
work is done and will include all excavation and invasive work performed during development, such 
as excavations for foundations and utility work, after issuance of the Certificate of Completion 
(COC).  

Soils will be segregated based on previous environmental data and screening results into material 
that requires off-Site disposal and material that requires testing to determine if it can be reused on-
Site as soil beneath a cover. Further discussion of off-Site disposal of materials and on-Site reuse is 
provided in Sections D.7 and D.8 of this Appendix.   

D.4 SOIL STAGING METHODS 

Any soils disturbed while the on-Site building is intact are anticipated to be in small volumes and will 
be containerized in New York State Department of Transportation (NYSDOT)-approved 55-gallon 
drums and stored in an on-Site staging area for later off-Site disposal.  

In the event of a building demolition, larger amounts of soil will be generated.  Excavated soils will 
be stockpiled in an on-Site staging area.  Soil will be segregated into stockpiles based on screening 
performed as discussed in Section D.3 of this Appendix.  Stockpiled soil will be characterized per 
NYSDEC “contained-in” procedures as discussed in Section 4.5 of the SMP.  Soil stockpiles will be 
continuously encircled with a berm and/or silt fence. Hay bales will be used as needed near catch 
basins, surface waters, and other discharge points.   

Stockpiles will be kept covered at all times with appropriately anchored tarps. Stockpiles will be 
routinely inspected and damaged tarp covers will be promptly replaced.  Stockpiles will be 
inspected at a minimum once each week and after every storm event. Results of inspections will be 
recorded in a logbook maintained at the Site and will be made available for inspection by NYSDEC 
upon request. 
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D.5 MATERIALS EXCAVATION AND LOAD-OUT 

A QEP or person under their supervision will oversee all invasive work and excavation and load-out 
of all excavated material.   The owner of the property and its contractors are responsible for safe 
execution of all invasive and other work performed under this EWP. 

The presence of utilities and easements on the Site will be investigated by a QEP. It will be 
determined whether a risk or impediment to the planned work under this SMP is posed by utilities or 
easements on the Site. 

Loaded vehicles leaving the Site will be appropriately lined, tarped, securely covered, manifested, 
and placarded in accordance with appropriate federal, state, local, and NYSDOT requirements (and 
all other applicable transportation requirements). 

A truck wash will be operated on-Site, as appropriate. The QEP will be responsible for ensuring that 
all outbound trucks will be washed at the truck wash before leaving the Site until the activities 
performed under this section are complete.  Truck wash waters will be collected and disposed of 
off-Site in an appropriate manner. 

Locations where vehicles enter or exit the Site shall be inspected daily for evidence of off-Site soil 
tracking.  The QEP will be responsible for ensuring that all egress points for truck and equipment 
transport from the Site are clean of dirt and other materials derived from the Site during intrusive 
excavation activities.  Adjacent streets will be cleaned as needed in order to maintain a clean 
condition with respect to Site-derived materials.  

D.6 MATERIALS TRANSPORT OFF-SITE 

All materials transport will be performed by licensed haulers in accordance with appropriate federal, 
state, and local regulations, including Title 6 of the New York Codes, Rules and Regulations Part 
364 (6 NYCRR Part 364). Haulers will be appropriately licensed and trucks properly placarded. 

Material not contained in 55-gallon drums will be transported by trucks equipped with tight-fitting 
covers. Loose-fitting canvas-type truck covers will be prohibited. If loads contain wet material 
capable of producing free liquid, truck liners will be used. 

Truck transport routes are as follows: from the Northern Alleyway, trucks will turn left onto 21st 
Street, right onto Jackson Avenue, right onto 51st Avenue, left onto Vernon Boulevard, left onto 
Borden Avenue, and left onto Route 495 (Long Island Expressway).  All trucks loaded with Site 
materials will exit the vicinity of the Site using only these approved truck routes. This is the most 
appropriate route and takes into account: (a) limiting transport through residential areas and past 
sensitive sites; (b) use of New York City-mapped truck routes; (c) prohibiting off-Site queuing of 
trucks entering the Site; (d) limiting total distance to major highways; (e) promoting safety in access 
to highways; and (f) overall safety in transport.  
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Trucks will be prohibited from stopping and idling in the neighborhood outside the project Site.  Off-
Site queuing will be prohibited. 

D.7 MATERIALS DISPOSAL OFF-SITE 

All material excavated and removed from the Site will be treated as contaminated and regulated 
material and will be transported and disposed of in accordance with all federal, state (including 6 
NYCRR 360), and local regulations. If disposal of material from this Site is proposed for unregulated 
off-Site disposal (i.e. clean soil removed for development purposes), a formal request, with an 
associated plan, will be made to NYSDEC. Unregulated off-Site management of materials from this 
Site will not occur without formal NYSDEC approval. 

Off-Site disposal locations for excavated soils will be identified in the pre-excavation notification. 
This will include estimated quantities and a breakdown of disposal facility by class, if appropriate - 
i.e., hazardous waste disposal facility, solid waste landfill, petroleum treatment facility, 
construction/demolition (C/D) recycling facility, etc.  Actual disposal quantities and associated 
documentation will be reported to NYSDEC in the Periodic Review Report (PRR). This 
documentation will include: waste profiles, test results, facility acceptance letters, manifests, bills of 
lading, and facility receipts. 

Non-hazardous historic fill and impacted soils taken off-Site will be handled, at minimum, as a 
Municipal Solid Waste per 6 NYCRR 360-1.2. Material that does not meet Part 375 Unrestricted 
Use SCOs is prohibited from being taken to a New York State recycling facility (6 NYCRR 360-16 
Registration Facility). 

D.8 MATERIALS REUSE ON-SITE    

Excavated soils will be considered appropriate for reuse as on-Site backfill above residual impacts if 
concentrations are less than those set forth in 6 NYCRR 375-6.8(b) for Restricted Residential Use 
and the Standards, Criteria, and Guidance (SCGs) set forth in Table 5.4(e)4 of DER Technical 

Guidance for Site Investigation and Remediation (DER-10), included at the end of this Section.  Soil 
will be stockpiled in accordance with Sections D.3 and D.4 of this EWP.   

The QEP will ensure that procedures defined for materials reuse in this SMP are followed and that 
unacceptable material does not remain on-Site. Impacted on-Site material, including historic fill and 
impacted soil, that is acceptable for reuse on-Site will be placed below the demarcation layer or 
impervious surface, and will not be reused within a cover soil layer, within landscaping berms, or as 
backfill for subsurface utility lines. 

Any demolition material proposed for reuse on-Site will be sampled for asbestos and the results will 
be reported to NYSDEC for acceptance. Concrete crushing or processing on-Site will not be 
performed without prior NYSDEC approval. No organic matter (wood, roots, stumps, etc.) or other 
solid waste derived from clearing and grubbing is anticipated to be generated during Site 
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redevelopment and/or remedial work as the entire property is covered with a building, concrete 
sidewalks, and a paved alleyway.    

Table 5.4(e)4  
Reuse of Soil 

Soil on the Site Meets: Reuse on the Site: Off-site Export & Reuse: 
Unrestricted Soil SCGs  Without restrictions  Without restrictions  
Meets the Applicable Use-based 
and Groundwater Protection SCG 
and where Appropriate Protection of 
Ecological Resources Soil SCGs for 
a Site w/ an IC & SMP.  

In the soil cover/cap or as backfill 
within the area of the site subject 
to the IC.  

Not Allowed, unless going to a 
site with IC subject to a 6 NYCRR 
Part 360 Beneficial Use 
Determination (BUD).  

Meets Site-Specific Background 
Soil Levels.  

Without restrictions. (Does not 
apply to sites in the BCP.)  

Not Allowed, unless going to a 
site with IC subject to a 6 NYCRR 
Part 360 BUD.  

Site-specific cleanup goals for 
subsurface soil  

Placement below the soil 
cover/cap within the area of the 
site subject to the IC.  

Not Allowed, unless going to a 
site with IC subject to a 6 NYCRR 
Part 360 BUD.  

D.9 FLUIDS MANAGEMENT 

All liquids to be removed from the Site including, but not limited to, excavation dewatering, 
decontamination waters, and groundwater monitoring well purge and development waters, will be 
handled, transported, and disposed of in accordance with applicable federal, state, and local 
regulations. Dewatering, purge, and development fluids will not be recharged back to the land 
surface or subsurface of the Site and will be managed off-Site unless prior approval is obtained 
from NYSDEC. 

Impacted water originating from equipment decontamination, excavation dewatering, and 
monitoring well purging, will be pumped into storage tanks for off-Site disposal.  A licensed liquid 
waste hauler will remove, transport, and dispose of the liquid in compliance with all applicable 
regulations.   

Discharge of water generated during large-scale construction activities to surface waters (i.e. a local 
pond, stream or river), if any, will be performed under a SPDES permit. 

D.10 COVER SYSTEM RESTORATION 

After the completion of soil removal and any other invasive activities the cover system will be 
restored in a manner that complies with the Decision Document. The existing cover system is 
comprised of concrete covered sidewalks, pavement, and a concrete building slab.  A demarcation 
layer will be placed to provide a visual reference to the top of the zone of residual impacts, the zone 
that requires adherence to special conditions for disturbance of remaining impacted soils defined in 
this SMP. If the type of cover system changes from that which exists prior to the excavation (e.g., 
the building slab is replaced by soil cover), this will constitute a modification of the cover element of 
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the remedy and the upper surface of the residual impacts. A figure showing the modified surface 
will be included in the subsequent PRR and in an updated SMP. 

D.11 BACKFILL FROM OFF-SITE SOURCES 

All materials proposed for import onto the Site will be approved by the QEP and will be in 
compliance with provisions in the SMP prior to receipt at the Site.  A Request to Import/Reuse Fill or 
Soil form, which can be found at http://www.dec.ny.gov/regulations/67386.html, will be prepared 
and submitted to the NYSDEC Project Manager, allowing a minimum of five business days for 
review.  

Material from industrial sites, spill sites or other environmental remediation sites, or potentially 
impacted sites will not be imported to the Site. 

All imported soils will meet the backfill and cover soil quality standards established in 6 NYCRR 
375-6.7(d). Approval will also be based on an evaluation of the land use, protection of groundwater, 
and protection of ecological resources criteria.  Soils that meet ‘exempt’ fill requirements under 6 
NYCRR 360, but do not meet backfill or cover soil objectives for this Site, will not be imported onto 
the Site without prior approval by NYSDEC. Solid waste will not be imported onto the Site.  

Imported materials will be tested at a rate consistent with Table 5.4(e)10 of DER-10, included at the 
end of this Section.  Samples will analyzed for Target Compound List (TCL) volatile organic 
compounds (VOCs), TCL semi-volatile organic compounds (SVOCs), TCL pesticides, TCL Aroclors, 
and Target Analyte List (TAL) metals.  Sample collection will be performed in accordance with the 
Quality Assurance Project Plan (QAPP), included as Appendix G of the SMP. 

Trucks entering the Site with imported soils will be securely covered with tight fitting covers. 
Imported soils will be stockpiled separately from excavated materials and covered to prevent dust 
releases.   

Table 5.4(e)10 
Recommended Number of Soil Samples for Soil Imported To or Exported From a Site 

Contaminant VOCs SVOCs, Inorganics & PCBs/Pesticides 
Soil Quantity 
(cubic yards) Discrete Samples Composite Discrete Samples/Composite 

0-50 1 1 

3-5 discrete samples from 
different locations in the fill 

being provided will comprise a 
composite sample for analysis 

50-100 2 1 
100-200 3 1 
200-300 4 1 
300-400 4 2 
400-500 5 2 
500-800 6 2 
800-1000 7 2 

> 1000 Add an additional 2 VOC and 1 composite for each additional 1000 Cubic yards or consult 
with DER 

http://www.dec.ny.gov/regulations/67386.html
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D.12 STORMWATER POLLUTION PREVENTION  

Smaller soil disturbances, such as those required for utility maintenance or slab repairs, conducted 
after issuance of the COC, will not require coverage under the State Pollution Discharge Elimination 
System (SPDES) permit system or the preparation of a Stormwater Pollution Prevention Plan 
(SWPPP) due to the likelihood that they will be performed within the on-Site building, and will not be 
exposed to precipitation or other weather-related events.  If performed within the alleyway, best 
management practices will be implemented. 

For larger disturbances, such as in the event of a building demolition, a SWPPP will be required as 
well as applicable inspections to maintain compliance with the SPDES permit system.  Silt fencing 
or hay bales will be installed around the entire perimeter of the construction area.  Barriers and hay 
bale checks will be installed and inspected once a week and after every storm event. Results of 
inspections will be recorded in a logbook maintained at the Site and will be made available for 
inspection by NYSDEC upon request. All necessary repairs shall be made immediate.  
Accumulated sediments will be removed as required to keep the barrier and hay bale check 
functional.  

All undercutting or erosion of the silt fence toe anchor shall be repaired immediately with 
appropriate backfill materials.  Manufacturer's recommendations will be followed for replacing silt 
fencing damaged due to weathering.  

Erosion and sediment control measures identified in the SMP shall be observed to ensure that they 
are operating correctly. Where discharge locations or points are accessible, they shall be inspected 
to ascertain whether erosion control measures are effective in preventing significant impacts to 
receiving waters. 

D.13 CONTINGENCY PLAN 

If underground storage tanks (USTs) or other previously unidentified sources for impacts to 
subsurface media are found during post-remedial subsurface excavations or development-related 
construction, excavation activities will be suspended until sufficient equipment is mobilized to 
address the condition.  

Sampling will be performed on product and surrounding soils, etc. as necessary to determine the 
nature of the material and proper disposal method.  Analyses will be performed consistent with the 
“contained-in” process discussed in Section 4.5 of the SMP unless the Site history and previous 
sampling results provide a sufficient justification to limit the list of analytes. In this case, a reduced 
list of analytical parameters will be proposed to NYSDEC for approval prior to sampling.  

The NYSDEC Project Manager will be promptly notified in the event that unknown or unexpected 
impacted media is identified by screening during invasive Site work.  Reportable quantities of 
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petroleum product will also be reported to the NYSDEC Spills Hotline. These findings will be also 
included in the PRR in compliance with the SMP. 

D.14 COMMUNITY AIR MONITORING 

A Site-specific Community Air Monitoring Plan (CAMP) is contained in the Health and Safety Plan 
(HASP), included as Appendix E to the SMP.  CAMP procedures will be implemented for all 
excavations on Site, regardless of size.   

D.15 OTHER NUISANCES 

A plan for rodent control will be developed and utilized by the contractor for all large excavation 
work that may be performed. 

A plan will be developed and utilized by the contractor for all remedial work to ensure compliance 
with local noise control ordinances.   
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1.0 INTRODUCTION 

Rockrose Development Corporation (Rockrose) retained CORE Environmental Consultants, Inc. 
(CORE) to provide environmental consulting services related to the Wills Building Site located at 43-
01 21st Street, Long Island City, New York.  This Site-specific Health and Safety Plan (HASP) is an 
update of the 2014 New York State Department of Environmental Conservation (NYSDEC)-approved 
HASP to include information and data gathered during the 2014 Remedial Investigation (RI) and 
Interim Remedial Measure (IRM).   

1.1 PROJECT DESCRIPTION 

The purpose of this HASP is to set forth appropriate health and safety procedures to be followed by 
CORE personnel and contractors during on-Site remedial activities, including intrusive activities, and 
soil, groundwater, and sub-slab vapor sampling. 

This document will serve not only to explain the chemical and physical hazards associated with 
working on Site, but will also outline approved measures for dealing with such hazards.  The project 
Health and Safety Officer (HSO) will be responsible for the development and implementation of 
project Health and Safety protocols.  In addition, the contractor(s) will be required to designate a Site 
HSO for their personnel and to follow, at a minimum, the requirements of this HASP.  All personnel 
who will be involved with sampling on Site must have completed the appropriate Hazardous Waste 
Operations (HAZWOPER) Site Worker Training - i.e., 24 hour or 40 hour, as required by the 
Occupational Safety and Health Administration (OSHA) in Title 29 of the Code of Federal 
Regulations (29 CFR), Part 1910.120(e)(2), 1910.120(e)(3), and 1910.120(e)(8), as applicable, and 
the required medical surveillance as required by 29 CFR 1910.120(f). 

The remedial work efforts will include: 

Air Sparge and Soil Vapor Extraction  

Remedial activities primarily include air sparge and soil vapor extraction (SVE) for removal of volatile 
organic compounds (VOCs) from Site groundwater.  Installation of the overall remedial system will 
include drilling for well installation, potential soil sample collection for VOCs analysis, and system 
construction.  

Groundwater Monitoring Program 

The groundwater monitoring program will involve the collection of groundwater samples from 
monitoring wells location on Site, as well as from sparge wells, to evaluate system efficacy. 

Soil/Sub-Slab Vapor and Indoor Air Quality Monitoring Program 

The soil vapor and indoor air quality (IAQ) monitoring program will involve the installation of SVE 
points, and soil vapor and indoor air quality (IAQ) sample collection for analysis.  Samples will be 
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analyzed to verify air sparge system operation and continued effectiveness of the existing on-Site 
sub-slab depressurization system (SSDS) in mitigating impacts to indoor air as a result of soil vapor 
intrusion. 

Sample Analysis 

Select soil and groundwater samples collected for analysis will be analyzed for Target Compound 
List (TCL) VOCs.   Analysis of soil vapor and IAQ samples will be via United States Environmental 
Protection Agency (USEPA) Method TO-15.  Soil vapor samples will be collected in individually 
certified clean 6-liter SUMMA® canisters. 

Community Air Monitoring 

VOCs and particulates are not anticipated to be a concern to building tenants during intrusive 
activities based on the non-detection of both in the breathing zone during previous subsurface 
intrusive activities performed within the building structure.  Exhaust generated by drilling activities will 
be vented via pipe to the exterior of the building.  Community air monitoring will be performed in 
accordance with New York State Department of Health (NYSDOH) guidance to guarantee the safety 
of both workers and building tenants.  Generic NYSDOH Community Air Monitoring requirements are 
included in Attachment A. 

1.2 SITE DESCRIPTION 

The Site is located at 43-01 21st Street in Long Island City, Queens, New York.  The Wills Building is 
currently a mixed-use commercial and manufacturing space.  The Site is located in an area zoned 
M1-4 by the New York City Department of City Planning, indicating that it can be used for 
manufacturing and commercial uses. The Site is presently owned by 43-01 21st Street LLC, and is 
bound by various commercial and industrial properties to the south, 21st Street to the west, 43rd 
Avenue to the north, and 22nd Street to the east.  The East River is located approximately one-half 
mile northwest of the Site.   

The Site is comprised of a large parcel occupying the entire block length between 21st and 22nd 
Streets.  The parcel is approximately 261 feet along 43rd Avenue by 190 feet along the 21st Street 
frontage, and is identified as Block 441, Lot 16 by the New York City Department of Finance.  The 
Site is currently occupied by one 124,000 square foot, three-story building originally constructed in 
approximately 1926.  The property is relatively flat, with an approximate ground elevation 19 feet 
above mean sea level (msl).  General topography in the area of the Site slopes slightly to the west.   
A Site Location Map is presented as Figure 1 and a Site Plan is included as Figure 2.     
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2.0 KEY PERSONNEL  

Personnel responsible for implementation of this Health and Safety Plan are: 

Name Company/Title Address Contact Information 

Ronald 
Tramposch 

CORE 
Site HSO 

46-11 54th Avenue 
Maspeth, NY 11378 

Office:  (718) 762-0544 
Mobile: (917) 804-8717 
Email:   RPT@coreenv.com 

Fred Smith, 
CIH, CSP Project HSO 46-11 54th Avenue 

Maspeth, NY 11378 
Office:  (718) 762-0544 
Email:   flsmithjr@usa.net 

William Grutta Rockrose 
Project Executive 

15 East 26th Street 
7th Floor 

New York, NY 10010 

Office:  (212) 847-3780 
Email:   William.Grutta@rockrose.com 

 

2.1 SITE HEALTH AND SAFETY OFFICER 

The responsibilities of the Site HSO are as follows: 
 

 Implement this HASP on Site; 

 Enforce day-to-day health and safety protocols on Site; 

 Require that all personnel entering the Site understand the provisions of this HASP; 

 Conduct periodic training sessions on use/maintenance of personal protective 
equipment (PPE) and safety practices; 

 Conduct daily health and safety meetings each morning; 

 Direct and advise CORE’s Site personnel, visitors, and contractor(s) on the specific 
hazards associated with the Site as well as any changes related to health and safety 
requirements at the Site; 

 Conduct necessary health and safety monitoring; 

 Oversee air monitoring program, including monitoring logs; 

 Monitor Site conditions and determine if changes in PPE levels are required; 

 Execute work stoppages, if required; and 

 Report changes in Site conditions and changes in PPE requirements to the Project HSO. 

  

mailto:flsmithjr@usa.net
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3.0 MEDICAL SURVEILLANCE REQUIREMENTS 

All personnel who engage in waste Site activities for 30 days or more per year will participate in a 
Medical Surveillance Program.  All project personnel involved in on-Site activities in impacted areas 
will be required to undergo annual medical examinations.  This examination must take place not 
more than one year prior to and one year after the completion of Site work and must be conducted by 
a physician who is board-certified in occupational medicine.  The physician should be familiar with 
the job-related duties of each worker examined.  The physician must certify whether the individual is 
fit to conduct work on hazardous waste Sites using personal protection, or whether he or she must 
work within certain restrictions. 

Any person exposed to high levels of hazardous substances will be required to undergo a repeat 
medical exam at, or before, the conclusion of the project to determine possible health impacts.  Any 
person suffering a lost-time injury or illness must receive medical approval prior to returning to work.  
When employment is terminated for any reason, the employee must receive an exit medical 
examination. 

All medical records will be held by the employer for the period of employment plus at least 30 years, 
in accordance with OSHA regulations on confidentiality and any other applicable regulations and will 
be made available to OSHA upon request.  The components of Medical Surveillance include: 

 Medical and occupational history; 

 Physical examination, with particular attention to the cardiopulmonary system, general 
physical fitness, skin, blood-forming, hepatic, renal, and nervous systems; 

 Blood and urine analyses; 

 Pulmonary function testing; and 

 Additional tests as appropriate, such as x-ray, stress tests, etc.    
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4.0 SITE HAZARD/RISK ANALYSIS 

Physical hazards include the dangers of tripping and falling on uneven ground, operation of heavy 
equipment such as drill rigs, vehicular traffic, and utilities either above-ground or buried.  The 
following are physical hazards which may be encountered during remedial activities 

4.1 HAZARD ANALYSIS 

PPE is the initial level of protection based on the activity hazards and Site conditions which have 
been identified.  Upgrades to respiratory protection may be required based on the action levels 
discussed in Section 7.0.  General on-Site provisions will include:  extra nitrile, leather, and/or Kevlar 
gloves, extra protective coveralls, drinking water and electrolyte fluids, reflective vest, first aid kit, fire 
extinguisher, hearing protection, and washing facilities. 

If Site conditions suggest the existence of a situation more hazardous than anticipated, the Site 
personnel will evacuate the immediate area.  The hazard, level of precautions, and PPE will then be 
reevaluated.    

4.2 HANDLING DRUMS AND CONTAINERS 

Regulations for handling drums and containers are specified by OSHA in 29 CFR 1910.120(j).  
Potential hazards associated with handling drums include vapor generation, fire, explosions, and 
possible physical injury.  Handling of drums/containers during remedial activities may be necessary.  
If drum/container handling is necessary, it will be performed in accordance with applicable 
regulations. 

4.3 ELECTRICAL HAZARDS 

4.3.1 Utilities 

The Site may have shallow, buried utilities and also overhead utilities in certain areas.  It will be 
necessary for parties disturbing the existing ground surface and conducting operations with heavy 
equipment having high clearances to exercise caution in performing project-related work with respect 
to the presence of utilities.  Utility companies with active, buried lines in the Site area will be asked by 
the contractor performing intrusive activities to mark their facilities.  Employees will use these data to 
choose work locations.   

4.3.2 Underground Utilities 

No excavating, drilling, boring, or other intrusive activities will be performed until an underground 
utility survey, conducted by knowledgeable persons or agencies, has been made.  This survey will 
identify underground and in-workplace utilities such as the following: 

 Electrical lines and appliances; 

 Telephone lines;  
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 Cable television lines;  

 Gas lines;  

 Pipelines; 

 Steam lines;  

 Water lines; 

 Sewer lines; and/or 

 Pressurized air lines.  

The location of utilities will be discussed with CORE personnel and contractors during a Site safety 
briefing.  Utilities identified during survey should be marked or access otherwise restricted to avoid 
chance of accidental contact. 

Even when a utility search has been completed, drilling, boring, and excavation should commence 
with caution until advanced beyond the depth at which such utilities are usually located.  Utilities will 
be considered “live” or active until reliable sources demonstrate otherwise.  Geophysical surveys, 
including ground penetrating radar (GPR) and electromagnetic (EM) survey, if necessary, will be 
completed in the area of all indoor boring locations to further refine the presence and locations of 
potential subsurface utilities. 

4.3.3 Overhead Utilities 

CORE does not anticipate performing work in the area of overhead utilities; however, if present, 
clearances will be adequate for the safe movement of vehicles and for the operation of construction 
equipment. 

Overhead or above-ground electric lines should be considered active until a reliable source has 
documented them to be otherwise.  Elevated work platforms, ladders, scaffolding, man-lifts, and drill 
or vehicle superstructures will be erected a minimum of 20 feet (the actual distance is dependent 
upon the voltage of the line) from overhead electrical lines until the line is de-energized, grounded, or 
shielded so arcing cannot occur between the work location or superstructure.   

4.4 PHYSICAL HAZARDS 

The drilling program poses the greatest potential threat to the safety of Site personnel.  The following 
sections describe specific safety measures to be implemented during specific activities. 

4.4.1 Heat Stress 

Employees may be exposed to the hazards associated with heat stress when ambient temperatures 
exceed 70 degrees Fahrenheit (ºF).  Employees should increase water intake while working in 
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conditions of high heat. Enough water should be available so that each employee can consume  
1 quart of water per hour.  In addition, they should increase number of rest breaks and/or rotate 
employees in shorter work shifts. Employees should rest in cool, dry, shaded areas for at least  
5 minutes. Employees should not wait until they feel sick to cool down. Watch for signs and 
symptoms of heat exhaustion and fatigue. In the event of heat stroke, bring the victim to a cool 
environment, call for help, and initiate first aid procedures.   

The following prevention, recognition, and treatment strategies will be implemented to protect 
personnel from heat stress.  Personnel will be trained to recognize the symptoms of heat stress, and 
to apply the appropriate treatment. 

Prevention 

 Provide plenty of liquids.  A 50 percent solution of fruit punch (or similar) in water, or 
plain water to be taken with salted foods such as pretzels will be available in the support 
zone. 

 Buddy system.  No individual will attempt to undertake any activity alone. 

 Provide cooling devices.  A spray hose and a source of water will be provided to reduce 
body temperature, cool protective clothing, and/or act as a quick-drench shower in case 
of an exposure incident. 

 Adjustment of the work schedule.  As is practicable, the most labor intensive tasks 
should be carried out during the coolest part of the day. 

Recognition and Treatment 
Any person who observes any of the following forms of heat stress, either in himself or in another 
worker, will report this information to the Site HSO as soon as possible. 
 

1. Heat Rash (or prickly heat) 
  Cause:  Continuous exposure to hot and humid air, aggravated by chafing 

clothing. 

  Symptoms: Eruption of red pimples around sweat ducts accompanied by intense 
itching and tingling. 

  Treatment: Remove source of irritation and cool skin with water or wet clothes. 

2. Heat Cramps (or heat prostration) 
  Cause:  Profuse perspiration accompanied by inadequate replenishment of 

body water and electrolytes. 

  Symptoms: Sudden development of pain and/or muscle spasms in the abdominal 
region. 
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  Treatment: Remove the worker to the contamination reduction zone.  Provide fluids 
orally.  Remove protective clothing.  Decrease body temperatures and 
allow a period of rest in cool location. 

3. Heat Exhaustion 
  Cause:  Overexertion in a hot environment and profuse perspiration 

accompanied by inadequate replenishment of body water and 
electrolytes.   

  Symptoms: Muscular weakness, staggering gait, nausea, dizziness, shallow 
breathing, pale and clammy skin, approximately normal body 
temperature. 

  Treatment: Perform the following while simultaneously making arrangements for 
transport to a medical facility:  Remove the worker to the contamination 
reduction zone.  Remove protective clothing.  Lie the worker down on 
his or her back, in a cool place, and raise the feet 6 to 12 inches.  Keep 
warm, but loosen all clothing.  If conscious, provide sips of a salt water 
solution, using one teaspoon of salt in 12 ounces of water.  Transport 
the worker to a medical facility. 

4. Heat Stroke 
  Cause:  Same as heat exhaustion.   

  Symptoms: Dry and hot skin, dry mouth, dizziness, nausea, headache, rapid pulse. 

  Treatment: Cool worker immediately by immersing or spraying with cool water or 
sponge bare skin after removing protective clothing.  Transport to 
hospital. 

4.4.2 Cold Stress 

Exposure to cold weather, wet conditions and extreme wind-chill factors may result in excessive loss 
of body heat (hypothermia) and/or frost bite.  To guard against cold exposure and to prevent cold 
injuries, appropriate warm clothing should be worn, warm shelter must be readily available, rest 
periods should be adjusted as needed, and the physical conditions of on Site field personnel should 
be closely monitored.  Personnel and supervisors working on Site will be made aware of the signs 
and symptoms of frost bite and hypothermia such as shivering, reduced blood pressure, reduced 
coordination, drowsiness, impaired judgment, fatigue, pupils dilated but reactive to light, and numbing 
of the toes and fingers. The potential for wetting of protective clothing should be of concern, since 
wet clothing (from sweat or splashes) will provide poor insulation against the cold. 
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4.4.3 Noise 

Noise is a potential hazard associated with the operation of heavy equipment, power tools, pumps, 
and generators.  Employees who will perform suspected or established high noise tasks and 
operations for short durations (less than 1 hour) will wear hearing protection.  If deemed necessary 
by the HSO, additional hearing protection may be added and the need to monitor sound levels for 
Site activities will be determined.  Other employees who do not need to be in proximity should 
distance themselves from the equipment generating the noise. 

4.4.4 Hand and Power Tools 

In order to complete the various tasks for the project, personnel may use hand and power tools.  The 
use of hand and power tools can present a variety of hazards, including physical harm from being 
struck by flying objects, being cut or struck by the tool, fire, and electrocution.  Work gloves, safety 
glasses, and hard hats will be worn by the operating personnel when using hand and power tools.  

4.4.5 Slips, Trips, and Falls 

Working in and around the Site may pose slip, trip, and fall hazards due to slippery and uneven 
surfaces.  Personnel will wear proper foot gear and will employ good work practice and 
housekeeping procedures to minimize the potential for slips, trips, and falls. 

4.4.6 Manual Lifting 

Manual lifting of objects and equipment may be required.  Failure to follow proper lifting technique 
can result in back injuries and strains.  Employees should use a buddy system and/or power 
equipment to lift heavy loads whenever possible and should evaluate loads before trying to lift them.  
Carrying heavy loads with a buddy and proper lifting techniques include:  1) make sure footing is 
solid; 2) make back straight with no curving or slouching; 3) center body over feet; 4) grasp the object 
firmly and as close to your body as possible; 5) lift with legs; and 6) turn with your feet, don’t twist. 

4.4.7 Overhead Dangers 

Overhead dangers, including but not limited to falling debris and equipment, can occur while 
operating drill rigs and installing overhead remedial system components.  CORE personnel will 
maintain a minimum distance from large overhead operations and proper communication with heavy 
equipment operators and their handlers, should work necessitate their presence beyond the 
minimum safety distance.  Proper PPE will be worn during these types of activities including steel-
toed/shank boots, safety vests, and hard hats. 

4.4.8 Cuts and Lacerations 

Field activities that involve drilling and sampling activities usually involve contact with various types of 
machinery.  At least one person on Site must be currently certified in first aid and cardiopulmonary 
resuscitation (CPR) techniques.  Personnel trained and certified in first aid should be prepared to 
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take care of cuts and bruises as well as other minor injuries.  CORE will have a first aid kit approved 
by the American Red Cross available during all field activities. 

4.4.9 Traffic Hazards 

All traffic, vehicular and pedestrian, shall be maintained and protected at all times consistent with 
local, state, and federal, and agency regulations regarding such traffic and in accordance with 
direction of the Owners.  Traffic hazards will be limited as the remediation project is to be completed 
primarily on private land and not in public right of way areas. 

4.5 CHEMICAL HAZARDS 

Chemicals that may potentially be encountered at the Site include VOCs, primarily 
tetrachloroethylene (PCE) and trichloroethylene (TCE).  The health/safety characteristics and 
exposure limits of these compounds are listed in Table 1.  The risk of exposure can be by dermal, 
ingestion, or respiratory routes, depending on the type of compound and intrusive activity being 
performed. 

Particulate matter and VOCs in the breathing zone are not anticipated to pose a threat at the Site as 
neither was detected during previous Site investigations within the building structure.  Exhaust from 
drilling activities will be vented via pipe to the exterior of the building. 

If during air sparge and SVE well installation, the potential for workers to be exposed to particulates 
and compounds, such as VOCs, dusts, and metals, in soil and development water through 
inhalation/ingestion/dermal contact routes, workers may need to apply water or an amended water 
solution to the area to help control the generation of airborne dusts, particulates, and VOCs. Workers 
may also use respiratory protection including the use of an air-purifying respirator equipped with 
approved filter/cartridges.  An analysis of the work tasks and potential for chemical exposure should 
be performed to determine the correct PPE, and/or respirator cartridge(s), if needed.  The analysis 
should include a chemical waste profile to help ensure that PPE specified will be appropriate for the 
respective chemical hazard(s). 

 4.6 BIOLOGICAL HAZARDS 

There are no anticipated biological hazards associated with the Site. 
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5.0 SITE CONTROL 

In order to keep unauthorized personnel from entering the work areas during drilling activities without 
proper protective equipment, and for good control of overall Site safety, two work zones will be 
established.  The two work zones are the support zone and the contamination reduction 
zone/exclusion zone.  Actual zone width will be determined by optimal size of work area and by 
obstructions, if any.  A brief description of the Site work zones follows. 

5.1 SUPPORT ZONE 

The support zone at the Site will be a mobile unit (automobile) including a cellular telephone for 
communication.  The support zone will be located as near as practicable to the active work areas and 
decontamination areas. 

5.2 CONTAMINATION REDUCTION ZONE/EXCLUSION ZONE 

Due to the environmental setting for this project, the contamination reduction zone and exclusion 
zone will be incorporated into one zone at each well installation or construction location.  This zone 
will be mobile and the location will be dependent upon where active work is being performed.  The 
decontamination of personnel, light equipment, and heavy equipment will be performed at each well 
installation location. 

A temporary storage location will be established at the Site for the storage of any drummed drill 
cuttings, decontamination water, core water, well purge water, recovered oil, and disposable clothing.  
The location will be situated away from vehicular and pedestrian traffic. 

5.3 SITE VISITATION 

It is possible that the Owners or officials from regulating bodies and jurisdiction will visit the Site 
during operations.  It is also possible that an OSHA representative will wish to inspect the Site.  All 
such officials must meet the requirements of occasional Site workers (24 hour OSHA-approved 
training and Site-specific training) before going into any active contamination reduction 
zone/exclusion zone.  Visitors other than the Owners, NYCDEC, or OSHA representatives will be 
subject to the additional requirements of having to receive written permission from the Owners to 
conduct a Site visit.  Because of the nature of the work, the work zone will be continually supervised.  
Signs will be used to prevent the entrance of unauthorized visitors. 

All visitors must supply their own PPE and will be directed to appropriate disposal areas for soil or 
used PPE. 
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6.0 PERSONAL PROTECTIVE EQUIPMENT 

Since personnel working on Site may be exposed to unexpected levels of hazardous airborne 
chemicals or compounds released during drilling activities, or may come in contact with VOCs, 
SVOCs and metals in drill cuttings or soil, various levels of protection will be utilized during field 
activities.  Components of all levels of personal protection that will be available are listed in Table 2.  
Planned levels of protection for various activities are given in Table 3. 

In the event that unexpected levels of organic vapors are encountered, any personnel working at 
Level D protection will don their respirators at once (upgrade to Level C).  The Site HSO will consult 
with the Project HSO to decide if and when Level D protection may be resumed, or if a higher level of 
PPE is required.  Some modification in safety equipment (e.g., switching from polycoated disposable 
coveralls to standard disposable coveralls) may be implemented in order to balance concerns for full 
contaminant protection against concerns for the possibility of heat stress resulting from the need to 
wear more restrictive PPE.  Such modifications may be implemented only if approved in advance by 
the Site HSO, following consultation with the Project HSO.  PPE which fully complies with the 
requirements of all required levels of protection should be immediately available at all times on the 
Site. 

Level C respiratory protection will be provided using The National Institute for Occupational Safety 
and Health (NIOSH) -approved half-face respirators, with appropriate NIOSH approved cartridge for 
removal of organic vapors.  All team members will be fit-tested for respirators using irritant smoke.  
Due to difficulties in achieving a proper seal between face and mask, persons with facial hair will not 
be allowed to work in areas requiring respiratory protection.   

For the fullest protection of on-Site personnel, the supervising field engineer/geologist will conduct 
organic vapor monitoring at closely spaced intervals during subsurface intrusive activities.  Monitoring 
will be accomplished by real-time monitoring equipment, such as a photoionization detector (PID). 

The primary purpose of this monitoring will be to assess the adequacy of respiratory protection and to 
make it possible to stop work quickly if explosive or hazardous gases are encountered, or if an 
oxygen-deficient atmosphere is detected.  The air monitoring to be carried out during all intrusive 
activities is summarized below. 

Site personnel timesheets with employee and Project Manager signatures will serve to document the 
amount of time spent on Site by each team member. 
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7.0 COMMUNITY AIR MONITORING 

Air monitoring will be performed throughout subsurface intrusive activities by trained CORE 
personnel.  This includes any time that the building is occupied by any persons that are not 
associated directly with remedial activities and/or staff that are not properly trained in HAZWOPER 
procedures.  Air will be monitored for total volatiles with a photoionization detector (PID).  All air 
monitoring results and meteorological data (e.g., temperature range, wind speed, wind direction, 
etc.), if applicable, will be recorded on monitoring logs.   

VOCs and particulates are not anticipated to be a concern to building tenants during intrusive 
activities based on the non-detection of both in the breathing zone during previous subsurface 
intrusive activities performed within the building structure.  However, appropriate measures will be 
taken to ensure the safety of building occupants.     

 If the work area is contained, such as in specific rooms with sealed doorways, and only 
persons directly involved in remedial activities that are HAZWOPER trained are present, 
community air monitoring is not required.   

 In areas where work is not isolated (e.g. – hallways, occupied suites), or persons not 
directly associated with remedial activities are present, the work area will be enclosed 
with a minimum of two millimeter plastic sheeting and all seams between sheets of 
plastic as well as along the ceiling, walls, and floor will be sealed with duct tape.   

Community air monitoring will be performed in accordance with NYSDOH guidance to guarantee the 
safety of both workers and building tenants.  The NYSDOH Generic Community Air Monitoring Plan 
(CAMP) is included as Attachment A. 

7.1 TOTAL VOLATILES 

During intrusive activities performed indoors, air monitoring for VOCs will be performed within the 
work zone and immediately outside the work area using a PID equipped with a 10.2 eV lamp to 
detect target volatiles typical to the impacts previously identified on Site.  When readings up to 1 part 
per million (ppm) above background in the breathing zone are observed, work activity will continue.  
Monitoring will be continuous, and recorded at 15-minute intervals.   

Levels less than 1 ppm of total volatiles are permissible.  If the concentrations of VOCs in ambient air 
in the work zone area exceed 1 ppm for the 15-minute average, work activity must be temporarily 
halted.  Air monitoring is to remain continuous while work is halted.  If vapor levels decrease below 1 
ppm, work can resume with continued monitoring. 

If vapor levels between 1 and 25 ppm are detected, work must be halted, the vapor source identified, 
abatement actions taken, and air monitoring continued.   If sustained readings from 1 to 25 ppm 
above background in the breathing zone are observed, work will only be allowed to continue after an 
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upgrade to Level C PPE.  Intrusive activities will be shut down if vapor in the work area exceed 25 
ppm. 

Air outside the work area will be continuously monitored.  If action levels are exceeded outside the 
work area, the level will be compared to the level within the work area to determine if the exceedence 
is associated with remedial activities.  During subsurface intrusive activities, a minimum of one 
SUMMA® canister with a flow controller pre-calibrated for a two hour sample will be available on Site.  
If air monitoring levels indicate that VOCs may have migrated out of the work area, or if there is a 
question about air quality, a sample will be collected to determine if elevated VOCs are the result of 
remedial activities or other activities within the building.  If an action level exceedence outside the 
work area is determined to be the result of remedial activities, work will stop until the source of VOCs 
is identified and abated (e.g. – verifying floor and ceiling seals are intact, drill rig is properly 
exhausted to outside the building, etc.).  Air monitoring will continue following abatement activities. 

7.2 PARTICULATE MONITORING 

For intrusive activities performed within the building structure, particulate concentrations will be 
continuously monitored within, and immediately outside of, the work area.  A background reading will 
be recorded prior to initiation of intrusive activities.  Real-time monitoring equipment capable of 
detecting particulate matter less than 10 micrometers (PM-10) in size will be utilized.  Monitoring will 
be continuous and recorded at 15-minute intervals. 

If the work area PM-10 level is 100 micrograms per cubic meter (µg/m3) greater than background 
concentrations over a 15-minute average period, dust suppression procedures will occur.   If PM-10 
concentrations in the work area exceed background concentrations by 150 µg/m3 or more, work 
must be halted while additional dust suppression measures are implemented. 

Air outside the work area will be continuously monitored.  If action levels are exceeded outside the 
work area, the level will be compared to the level within the work area to determine if the exceedence 
is associated with remedial activities.  If an action level exceedence outside the work area is 
determined to be the result of remedial activities, work will stop until the source of excess particulate 
matter is identified and abated (e.g. – verifying floor and ceiling seals are intact).  Air monitoring will 
continue following abatement activities. 

7.3 AIR MONITORING EQUIPMENT CALIBRATION 

The PID will be calibrated to a benzene surrogate (an isobutylene standard with a 100 ppm 
concentration) daily (prior to field activities) and the results will be recorded.  Intrusive activities will 
not begin until all instruments are calibrated and ambient air conditions are recorded.  The PID will be 
recalibrated throughout the day as necessary. 
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7.4 WORK STOPPAGE RESPONSES 

The following responses will be initiated whenever one or more of the action levels necessitating a 
work stoppage is exceeded: 

 The Site HSO will be consulted immediately; 

 All personnel will be cleared from the work area until appropriate mitigation techniques 
have been implemented;  

 Monitoring will be continued until the soil boring is grouted or finished as a monitoring 
well, air sparge well, or SVE well; and  

 NYSDEC and NYSDOH will be notified as soon as possible. 

Any chemical release to air, water, or soil must be reported to the Site HSO at once.  Any exposure 
resulting from protective equipment failure must be immediately reported to the Site HSO and to the 
Project HSO in writing within 24 hours. 
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8.0 DECONTAMINATION PROCEDURES 

8.1 DECONTAMINATION OF PERSONNEL 

Decontamination of personnel will be performed at each contamination reduction zone/exclusion 
zone.  This can be accomplished by washing and rinsing the outer gloves and outer boots over the 
decontamination trough.  Disposable clothing can then be removed and discarded into a 30-gallon 
trash can with a vinyl liner.  If personnel are in Level C protection, the above procedures will be 
followed and the respirator will be removed, sanitized, and placed in a plastic bag.  

8.2 DECONTAMINATION OF EQUIPMENT 

Heavy Equipment  
Decontamination of heavy equipment (such as augers, core bits, rods) will be accomplished by 
steam cleaning on a decontamination pad constructed of wood and covered with water retaining 
polyethylene sheeting with a minimum thickness of 6 mil.  Washing of heavy equipment will be 
completed with attention to minimize any overspray of water, debris and/or soil.  All wash water and 
debris will be collected and containerized in Department of Transportation (DOT)-approved 55-gallon 
drums for later off-Site disposal.  The polyethylene sheeting will be examined frequently for any tears 
or punctures that may cause a leak.  The sheeting will be discarded in a municipal trash dumpster. 

Mid-Weight Equipment 

Decontamination of mid-weight equipment (such as split spoons, cutting shoes, pumps, non-
disposable bailers, etc.) will be accomplished by scrubbing the equipment with a heavy duty bristle 
brush in a 5-gallon bucket containing water and Alconox® detergent.  After washing and scrubbing, 
the equipment will be rinsed by placing it in a separate bucket of water to remove soap and debris.  
The wash and rinse water will be containerized in DOT-approved 55-gallon drums for later off-Site 
disposal. 

Light Equipment  

Decontamination of light equipment (such as tools, containers, monitoring instruments, radios, 
clipboards, etc.) will be accomplished by wiping equipment off with clean, damp cloths.  The cloths 
can be discarded in the trash can with disposable clothing. 
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9.0 EMERGENCY PROCEDURES 

The most likely incidents for which emergency measures might be required are: 

 A sudden release of hazardous gases/vapors during drilling or excavating; 

 An explosion or fire occurring during drilling or excavating; and/or 

 A heavy equipment-related accident, or other accident resulting in personal injury. 

Emergency procedures established to respond to these incidents are covered under the sections that 
follow. 

9.1 COMMUNICATIONS 

A portable telephone will be maintained by the Site HSO during the entire project.  The phone will be 
frequently checked to ensure an appropriate signal is available for the phone to work properly.  

9.2 FIRE/EXPLOSION 

It will be the responsibility of the contractors to have a fire extinguisher available at the drill rig and/or 
excavation locations.  The operator will have further responsibility of taking fire prevention measures 
such as the continuous removal from the rig of accumulated oil, grease, or other combustible 
materials. 

In the event of a fire that cannot be controlled with available equipment, or in the event of an 
explosion, the local fire department will be summoned immediately by the Site HSO, who shall 
apprise them of the situation upon their arrival.  The Owners will also be notified. 

9.3 FIRST AID 

First aid for personal injuries will be administered by the Site HSO.  All accidents, however 
insignificant, will be reported to the Site HSO.  Personnel designated to administer first aid will have 
received a minimum of eight hours training in first aid and CPR, and be certified by the American Red 
Cross.  If a Site worker should require further treatment, he/she will be transported to the hospital.  
The on-Site vehicle will carry a copy of the HASP which includes written directions to the hospital, as 
well as a map showing the route. 

The following sections are intended as a “quick guide” to basic first aid only.  Effective CPR and first 
aid require hands-on training that is best accomplished by attending a class in person. 

One common formula for performing first aid: 
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Do a primary scene and patient survey, followed by checking airway, breathing, and circulation 
(ABCs). 

 
Survey the scene and approach the victim. Determine whether the scene is safe. Look for 
dangers, such as downed power lines, traffic, unstable vehicles, or accidents.  Determine what 
may have happened, how many victims are involved, and if any bystanders can help.  If several 
persons appear to be injured, perform triage. 

Survey the patient and perform an initial assessment.  Get consent from a conscious victim 
(parent/guardian if the victim is a minor) before providing care.  If the victim is unconscious, 
consent is implied. Use infection control precautions and check for signs and symptoms of any 
life-threatening conditions and care for them.  To perform an initial assessment: 

 Check the victim for consciousness and obtain consent if the victim is conscious;  

 Check the ABCs (airway, breathing and circulation); and  

 Check for severe bleeding.  

Provide brief care for the conditions. If the patient lacks air or circulation, they may begin to suffer 
brain damage after approximately four minutes.  After ten minutes, they most likely will have 
some permanent brain damage.  To care for breathing and circulation means first clearing the 
airway, and briefly attempting to restart their breathing or circulation with rescue breathing or CPR 
(and use of a portable defibrillator, where available).  This step is crucial, because an 
unconscious person's airway can be blocked by a normal, comfortable-looking head position 
(e.g., on their back with a pillowed head).  Often, simply tilting the head back will open the airway 
and restart their breathing.  Likewise, many people recovering from a blocked airway vomit, and if 
they are unconscious, they can drown in the vomit.  The standard prevention for both these 
issues is to turn a breathing, unconscious patient on their side, turning their head and spine in the 
same movement to avoid spinal injury, pillowing their head on one of their arms.  Do not move 
casualties unless it is necessary to remove them from danger, or to make treatment possible 
(such as onto a hard surface for CPR). 

1. Call for emergency services  

Calling for emergency medical services must take priority over extended care such as long term 
rescue breathing or extended CPR, since these techniques are intended to gain time for 
emergency services to arrive as part of the chain of survival.  However, if bystanders are 
available, both can be pursued at the same time.  If you ask others to call an ambulance for you, 
make sure they report back to you once released by the emergency operator to confirm that the 
call has been made.  
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2. Do a secondary patient survey, and provide appropriate emergency first aid 

The secondary survey is to gather information about conditions or injuries that may not be life 
threatening, but may become so if not cared for.  Perform a secondary survey only if you are sure 
that the victim has no life-threatening conditions.  A properly trained and certified person performs 
three stages in the secondary survey: 

1. Interview the victim and include bystanders to supplement info from the patient: 

 Signs and Symptoms - Visible indications of injury and patient reported sensations 
(e.g. pain)  

 Allergies - especially those relevant to injury (i.e. allergy to latex, penicillin, etc.)  

 Medications - what current or recent medications the patient is taking  

 Past Medical History - any related history, or medical conditions that could complicate 
treatment (e.g. heart condition)  

 Last meal - last food and/or drink  

 Events - confirm how injury most likely occurred  

2. Vitals 

 LOC - Level of Consciousness description (e.g. - alert, aware, disoriented, confused, 
unresponsive) or AVPU (Alert, Voice, Pain, Unresponsive)  

 Breathing Rate - Number of breaths per minute. Calculate by counting breaths for ten 
seconds and multiplying by six, or 15 seconds and multiplying by four.  

 Pulse Rate - Number of heart beats per minute. Calculate by counting pulse for ten 
seconds and multiplying by six, or 15 seconds and multiplying by four. Pulse for an 
unconscious person is taken on the neck (carotid pulse) and on the wrist (radial pulse) 
for a conscious person.  

 Skin Condition - Pale vs. normal, cool/cold vs. hot, clammy/sweaty vs. dry  

3. Head-to-toe examination 

 Perform a head-to-toe examination  

 Look for medical alert bracelets or medallions.  

 Compare one side of the patient against the other  

 Look for pain or deformity  
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9.4 EMERGENCY ASSISTANCE 

The following table list telephone numbers of police, fire, hospital, and other agencies whose services 
might be required, or from whom information might be needed.  A hospital route map and directions 
to Mount Sinai Hospital Queens, is included in Attachment B. 

Name Contact Numbers 

Mount Sinai Hospital Queens  
25-10 30th Avenue 
Long Island City, New York 11102 

Main Number: 
(718) 932-1000 

NYCDEP 311 

Fire Department 911 

Police Department 911 

Poison Information Center 1-800-222-1222 

NYSDEC Emergency Hotline 1-800-457-7362 
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10.0 SAFETY CONCERNS AND CONTINGENCY MEASURES 

Normally, it is the drilling program that poses the greatest potential threat to the safety of Site 
personnel.  Drilling at the Site will be conducted under the OSHA Safety and Health Standards (29 
CFR 1926/191) relative to heavy equipment operation.  The following sections describe specific 
safety measures to be implemented during specific activities. 

10.1 BUDDY SYSTEM 

The buddy system is an arrangement in which persons are paired, as for mutual safety or assistance.  
All field work will be completed by at least a two person team.  

10.2 SOIL BORINGS 

An active drilling exclusion sub-zone is established by opening a borehole.  A PID calibrated to a 
benzene surrogate will be used in this zone.  Monitoring with real-time instrumentation will be 
performed at the borehole.  Action levels will be considered to have been reached when a 
continuous, steady reading has been observed. 

If at any time during subsurface intrusive activities, underground storage tanks (USTs), metal, or 
concrete are penetrated, drilling activities will cease immediately.  After obtaining instrument 
readings, the project geologist/Site HSO will decide whether to continue or discontinue drilling.   

10.3 DEVELOPMENT AND DECONTAMINATION WATER 

Excess soil and purge and decontamination water generated during field activities will be screened 
with a PID.  Investigation-derived waste (IDW) will be containerized in DOT-approved 55-gallon steel 
drums.  All containers will be labeled with the contents and date, and will be stored at an on-Site 
staging area for later off-Site transport and disposal. 

A waste management firm capable of handling both hazardous and nonhazardous wastes, such as 
National Response Corporation (NRC) of Great River, New York, will be employed to perform waste 
analysis and profiling, transport, and disposal for all IDW. 

 



 

 
 

TABLES 

  



 

 
 

TABLE 1 
HAZARD CHARACTERISTICS OF SUSPECTED CONTAMINANTS  

 

Substance Incompatibles/Reactive Exposure Routes/Target Organs Standards 

Tetrachloroethylene 
(PCE) 

Strong oxidizers;  
chemically-active metals 
such as lithium, beryllium 
& barium; caustic soda;  
sodium hydroxide; potash 

Inhalation, skin absorption, ingestion, skin 
and/or eye contact 
Central nervous system depression with 
dizziness and muscular incoordination; Eye 
and skin irritation upon contact; Liver and 
kidney damage 

NIOSH REL: TWA Ca Minimize 
exposure 

OSHA PEL:  TWA 100 ppm 
STEL 100 ppm 
IDLH: 150 ppm 

Trichloroethylene (TCE) Strong oxidizers, many 
fluorides 

Inhalation, skin absorption, ingestion, skin 
and/or eye contact 
Eyes, skin, respiratory system, blood, central 
nervous system 

TWA: 350 
STEL: 440 CEIL: from ACGIH 

CEIL: 2380 (mg/m3) from ACGIH 
OSHA PEL: 100 ppm TWA 

IDLH: 1,000 ppm 
 

REL = NIOSH recommended exposure limits, up to 10 hour work day exposure limit, 40 hours/week.   
PEL = OSHA permissible exposure limit, 8 hour exposure limit, 40 hours/week, 29 CFR 1910.1000.   
REL, PEL in mg/m3 = (PEL in ppm x molecular weight) / 24.45. 
STEL = Short Term Exposure Limit 
TWA = time weighted average 
OSHA = Occupational Safety and Health Agency 
NIOSH = National Institute for Occupational Safety and Health 
N.A. = No applicable value available 
ND = no detectable exposure levels for proven carcinogenic substances 
 



 

 
 

TABLE 2 
COMPONENTS OF PERSONAL PROTECTION LEVELS 

 

Level D Protection Level C Protection 
  
 Safety glasses with side shields 

(or goggles) 
 Hard Hat 

 Hard Hat  Ploy-coated disposable (or 
standard disposable) overalls 

 Face Shield (optional)  Inner gloves of tight-fitting latex 
or vinyl 

 Ordinary coveralls  Outer gloves of neoprene or 
nitrile 

 Ordinary work gloves  Steel-toe, steel-shank work 
shoes or boots (chemical 
resistant) 

 Steel-toe, steel-shank works 
shoes or boots (chemical 
resistant) 

 Outer boots of neoprene or butyl 
rubber 

 Ordinary work gloves  Disposable outer “booties” 
(optional work shoes or boots) 

  Full-face air-purifying respirator 
(to be worn)** 

  Taping of gloves and boots to 
disposable coveralls 

  

 
* Respirator to be fitted with NIOSH/MSHA - approved high-efficiency filter (HEPA) combination respirator cartridges approved for organic vapors, 
particulates, gases, and fumes. 
** Half-face respirator, face shield, and safety glasses with side shields (or goggles) may be substituted with approval of the Site HSO. 
 
  



 

 
 

TABLE 3 
ANTICIPATED LEVELS OF PERSONAL PROTECTION FOR PLANNED ACTIVITIES 

 

Task PPE Level Site-Specific Requirements Respirator 

Mobilization/Demobilization 

Reconnaissance D 
Safety glasses, steel toe/shank safety boot, reflective 
vest, leather work gloves, hearing protection as 
needed 

D - None 

Mobilization/Demobilization of Equipment 
and Supplies D 

Hard hat, safety glasses, steel toe/shank safety boot, 
reflective vest, leather work gloves, hearing 
protection as needed 

D – None 

Establishment of Site Security, Work Zones, 
and Staging Area D 

Hard hat, safety glasses, steel toe/shank safety boot, 
reflective vest, leather work gloves, hearing 
protection as needed 

D - None 

Groundwater/Soil Sampling 

Drilling, Groundwater Well Installation, 
Excavation, Digging Test Pits, Backfilling, 
Grading Observation, Sampling 

D 

Hard hat, safety glasses, steel toe/shank safety boot 
with overboot as needed, reflective vest, leather work 
gloves as needed, nitrile gloves, hearing protection as 
needed, Tyvek as needed 

Level D initially, 
Level C-If action 
levels exceeded  

 
  



 

 
 

TABLE 4 
ACTION LEVELS DURING INTRUSIVE ACTIVITIES 

 

Organic Vapors (PID) Responses 

0 to 1 ppm above 
Background 

Continue drilling, decontamination, characterization, etc. 
Level D protection 
 
Continued monitoring every 15 minutes 

1 ppm above Background 

Temporarily halt work activity.  Work may resume if vapor levels readily 
decrease to <1 ppm above Background. 
 
Continued monitoring every 15 minutes. 

>1 to 25 ppm above 
Background, 
Sustained Reading 

Discontinue drilling, decontamination, characterization, etc.  Identify 
source of vapors, abatement actions.  Work can resume when 
concentrations immediately outside the work area are <1 ppm. 
 
Continued monitoring every 15 minutes. 

>25 ppm above 
Background, 
Sustained Reading 

Discontinue intrusive activities 

 



 

 
 

ATTACHMENTS 

  



 

 
 

ATTACHMENT A 

New York State Department of Health Generic Community Air Monitoring Plan  
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Appendix 1A 
New York State Department of Health 

Generic Community Air Monitoring Plan 
 
Overview 
 

A Community Air Monitoring Plan (CAMP) requires real-time monitoring for volatile organic 
compounds (VOCs) and particulates (i.e., dust) at the downwind perimeter of each designated work area 
when certain activities are in progress at contaminated sites. The CAMP is not intended for use in 
establishing action levels for worker respiratory protection. Rather, its intent is to provide a measure of 
protection for the downwind community (i.e., off-site receptors including residences and businesses and 
on-site workers not directly involved with the subject work activities) from potential airborne 
contaminant releases as a direct result of investigative and remedial work activities. The action levels 
specified herein require increased monitoring, corrective actions to abate emissions, and/or work 
shutdown. Additionally, the CAMP helps to confirm that work activities did not spread contamination 
off-site through the air. 
 

The generic CAMP presented below will be sufficient to cover many, if not most, sites. Specific 
requirements should be reviewed for each situation in consultation with NYSDOH to ensure proper 
applicability. In some cases, a separate site-specific CAMP or supplement may be required. Depending 
upon the nature of contamination, chemical- specific monitoring with appropriately-sensitive methods 
may be required. Depending upon the proximity of potentially exposed individuals, more stringent 
monitoring or response levels than those presented below may be required. Special requirements will be 
necessary for work within 20 feet of potentially exposed individuals or structures and for indoor work 
with co-located residences or facilities. These requirements should be determined in consultation with 
NYSDOH.  
 

Reliance on the CAMP should not preclude simple, common-sense measures to keep VOCs, dust, 
and odors at a minimum around the work areas. 
 
Community Air Monitoring Plan 
 

Depending upon the nature of known or potential contaminants at each site, real-time air 
monitoring for VOCs and/or particulate levels at the perimeter of the exclusion zone or work area will 
be necessary. Most sites will involve VOC and particulate monitoring; sites known to be contaminated 
with heavy metals alone may only require particulate monitoring. If radiological contamination is a 
concern, additional monitoring requirements may be necessary per consultation with appropriate 
DEC/NYSDOH staff.  
 

Continuous monitoring will be required for all ground intrusive activities and during the 
demolition of contaminated or potentially contaminated structures. Ground intrusive activities 
include, but are not limited to, soil/waste excavation and handling, test pitting or trenching, and the 
installation of soil borings or monitoring wells. 

 
Periodic monitoring for VOCs will be required during non-intrusive activities such as the 
collection of soil and sediment samples or the collection of groundwater samples from existing 
monitoring wells. APeriodic@ monitoring during sample collection might reasonably consist of 
taking a reading upon arrival at a sample location, monitoring while opening a well cap or 
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overturning soil, monitoring during well baling/purging, and taking a reading prior to leaving a 
sample location. In some instances, depending upon the proximity of potentially exposed 
individuals, continuous monitoring may be required during sampling activities. Examples of such 
situations include groundwater sampling at wells on the curb of a busy urban street, in the midst of 
a public park, or adjacent to a school or residence. 

 
VOC Monitoring, Response Levels, and Actions 
 

Volatile organic compounds (VOCs) must be monitored at the downwind perimeter of the 
immediate work area (i.e., the exclusion zone) on a continuous basis or as otherwise specified. Upwind 
concentrations should be measured at the start of each workday and periodically thereafter to establish 
background conditions, particularly if wind direction changes. The monitoring work should be 
performed using equipment appropriate to measure the types of contaminants known or suspected to be 
present. The equipment should be calibrated at least daily for the contaminant(s) of concern or for an 
appropriate surrogate. The equipment should be capable of calculating 15-minute running average 
concentrations, which will be compared to the levels specified below. 
 

1. If the ambient air concentration of total organic vapors at the downwind perimeter of the work 
area or exclusion zone exceeds 5 parts per million (ppm) above background for the 15-minute average, 
work activities must be temporarily halted and monitoring continued. If the total organic vapor level 
readily decreases (per instantaneous readings) below 5 ppm over background, work activities can 
resume with continued monitoring. 
 

2. If total organic vapor levels at the downwind perimeter of the work area or exclusion zone 
persist at levels in excess of 5 ppm over background but less than 25 ppm, work activities must be 
halted, the source of vapors identified, corrective actions taken to abate emissions, and monitoring 
continued. After these steps, work activities can resume provided that the total organic vapor level 200 
feet downwind of the exclusion zone or half the distance to the nearest potential receptor or 
residential/commercial structure, whichever is less - but in no case less than 20 feet, is below 5 ppm over 
background for the 15-minute average. 
 

3. If the organic vapor level is above 25 ppm at the perimeter of the work area, activities must be 
shutdown. 
 

4. All 15-minute readings must be recorded and be available for State (DEC and NYSDOH) 
personnel to review. Instantaneous readings, if any, used for decision purposes should also be recorded.  
 
Particulate Monitoring, Response Levels, and Actions 
 

Particulate concentrations should be monitored continuously at the upwind and downwind 
perimeters of the exclusion zone at temporary particulate monitoring stations. The particulate 
monitoring should be performed using real-time monitoring equipment capable of measuring particulate 
matter less than 10 micrometers in size (PM-10) and capable of integrating over a period of 15 minutes 
(or less) for comparison to the airborne particulate action level. The equipment must be equipped with 
an audible alarm to indicate exceedance of the action level. In addition, fugitive dust migration should 
be visually assessed during all work activities. 
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1. If the downwind PM-10 particulate level is 100 micrograms per cubic meter (mcg/m3) greater 
than background (upwind perimeter) for the 15-minute period or if airborne dust is observed leaving the 
work area, then dust suppression techniques must be employed. Work may continue with dust 
suppression techniques provided that downwind PM-10 particulate levels do not exceed 150 mcg/m3 
above the upwind level and provided that no visible dust is migrating from the work area. 
 

2. If, after implementation of dust suppression techniques, downwind PM-10 particulate levels 
are greater than 150 mcg/m3 above the upwind level, work must be stopped and a re-evaluation of 
activities initiated. Work can resume provided that dust suppression measures and other controls are 
successful in reducing the downwind PM-10 particulate concentration to within 150 mcg/m3 of the 
upwind level and in preventing visible dust migration. 
 

3. All readings must be recorded and be available for State (DEC and NYSDOH) and County 
Health personnel to review. 
 
December 2009 
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Appendix 1B 
Fugitive Dust and Particulate Monitoring  

 
A program for suppressing fugitive dust and particulate matter monitoring at hazardous waste sites 

is a responsibility on the remedial party performing the work. These procedures must be incorporated 
into appropriate intrusive work plans. The following fugitive dust suppression and particulate 
monitoring program should be employed at sites during construction and other intrusive activities which 
warrant its use:  
 

1. Reasonable fugitive dust suppression techniques must be employed during all site activities 
which may generate fugitive dust.  
 

2. Particulate monitoring must be employed during the handling of waste or contaminated soil or 
when activities on site may generate fugitive dust from exposed waste or contaminated soil. Remedial 
activities may also include the excavation, grading, or placement of clean fill. These control measures 
should not be considered necessary for these activities.  
 

3.  Particulate monitoring must be performed using real-time particulate monitors and shall 
monitor particulate matter less than ten microns (PM10) with the following minimum performance 
standards:  
 

(a) Objects to be measured: Dust, mists or aerosols; 
(b) Measurement Ranges: 0.001 to 400 mg/m3 (1 to 400,000 :ug/m3); 
(c) Precision (2-sigma) at constant temperature:  +/- 10 :g/m3 for one second averaging; and 

+/- 1.5 g/m3 for sixty second averaging; 
(d) Accuracy:  +/- 5% of reading +/- precision (Referred to gravimetric calibration with SAE

 fine test dust (mmd= 2 to 3 :m, g= 2.5, as aerosolized); 
(e) Resolution: 0.1% of reading or 1g/m3, whichever is larger; 
(f) Particle Size Range of Maximum Response: 0.1-10; 
(g) Total Number of Data Points in Memory: 10,000; 
(h) Logged Data: Each data point with average concentration, time/date and data point 

number 
(i)  Run Summary: overall average, maximum concentrations, time/date of maximum, total 

number of logged points, start time/date, total elapsed time (run duration), STEL concentration and 
time/date occurrence, averaging (logging) period, calibration factor, and tag number; 

(j)  Alarm Averaging Time (user selectable): real-time (1-60 seconds) or STEL (15 minutes), 
alarms required; 

(k)  Operating Time: 48 hours (fully charged NiCd battery); continuously with charger; 
(l) Operating Temperature: -10 to 50o C (14 to 122o F); 
(m) Particulate levels will be monitored upwind and immediately downwind at the working 

site and integrated over a period not to exceed 15 minutes.  
 

4. In order to ensure the validity of the fugitive dust measurements performed, there must be 
appropriate Quality Assurance/Quality Control (QA/QC). It is the responsibility of the remedial party to 
adequately supplement QA/QC Plans to include the following critical features: periodic instrument 
calibration, operator training, daily instrument performance (span) checks, and a record keeping plan.  
 

5. The action level will be established at 150 ug/m3 (15 minutes average).  While conservative, 
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this short-term interval will provide a real-time assessment of on-site air quality to assure both health 
and safety. If particulate levels are detected in excess of 150 ug/m3, the upwind background level must 
be confirmed immediately. If the working site particulate measurement is greater than 100 ug/m3 above 
the background level, additional dust suppression techniques must be implemented to reduce the 
generation of fugitive dust and corrective action taken to protect site personnel and reduce the potential 
for contaminant migration. Corrective measures may include increasing the level of personal protection 
for on-site personnel and implementing additional dust suppression techniques (see paragraph 7). Should 
the action level of 150 ug/m3 continue to be exceeded work must stop and DER must be notified as 
provided in the site design or remedial work plan.  The notification shall include a description of the 
control measures implemented to prevent further exceedances.  
 

6.  It must be recognized that the generation of dust from waste or contaminated soil that 
migrates off-site, has the potential for transporting contaminants off-site. There may be situations when 
dust is being generated and leaving the site and the monitoring equipment does not measure PM10 at or 
above the action level. Since this situation has the potential to allow for the migration of contaminants 
off-site, it is unacceptable. While it is not practical to quantify total suspended particulates on a real-time 
basis, it is appropriate to rely on visual observation. If dust is observed leaving the working site, 
additional dust suppression techniques must be employed. Activities that have a high dusting potential--
such as solidification and treatment involving materials like kiln dust and lime--will require the need for 
special measures to be considered.  
 

7. The following techniques have been shown to be effective for the controlling of the 
generation and migration of dust during construction activities:  
 

(a) Applying water on haul roads;  
(b) Wetting equipment and excavation faces;  
(c) Spraying water on buckets during excavation and dumping;  
(d) Hauling materials in properly tarped or watertight containers;  
(e) Restricting vehicle speeds to 10 mph;  
(f) Covering excavated areas and material after excavation activity ceases; and 
(g) Reducing the excavation size and/or number of excavations.  

 
Experience has shown that the chance of exceeding the 150ug/m3 action level is remote when the 
above-mentioned techniques are used.  When techniques involving water application are used, care must 
be taken not to use excess water, which can result in unacceptably wet conditions. Using atomizing 
sprays will prevent overly wet conditions, conserve water, and provide an effective means of 
suppressing the fugitive dust.  
 

8. The evaluation of weather conditions is necessary for proper fugitive dust control. When 
extreme wind conditions make dust control ineffective, as a last resort remedial actions may need to be 
suspended. There may be situations that require fugitive dust suppression and particulate monitoring 
requirements with action levels more stringent than those provided above. Under some circumstances, 
the contaminant concentration and/or toxicity may require additional monitoring to protect site 
personnel and the public. Additional integrated sampling and chemical analysis of the dust may also be 
in order. This must be evaluated when a health and safety plan is developed and when appropriate 
suppression and monitoring requirements are established for protection of health and the environment. 



 

 
 

ATTACHMENT B 

Hospital Route Map/Directions 
  



Directions to Mount Sinai Hospital Queens
25-10 30th Ave, Long Island City, NY 11102  
1.9 mi – about 6 mins

Loading... 

©2013 Google - Map data ©2013 Google -

Page 1 of 243-01 21st St, Queens, NY 11101 to Mount Sinai Hospital Queens - Google Maps

10/30/2013https://maps.google.com/maps?f=d&source=s_d&saddr=43-01+21st+St,+Queens,+NY&...



These directions are for planning purposes only. You may find that construction projects, traffic, weather, or other events may cause 
conditions to differ from the map results, and you should plan your route accordingly. You must obey all signs or notices regarding your 
route. 

Map data ©2013 Google 

Directions weren't right? Please find your route on maps.google.com and click "Report a problem" at the bottom left. 

43-01 21st St, Queens, NY 11101 

1. Head northeast on 21st St toward 43rd Ave 
About 5 mins 

go 1.7 mi
total 1.7 mi

2. Turn right onto 30th Ave
Destination will be on the right 
About 59 secs 

go 0.2 mi
total 1.9 mi

Mount Sinai Hospital Queens
25-10 30th Ave, Long Island City, NY 11102 

Page 2 of 243-01 21st St, Queens, NY 11101 to Mount Sinai Hospital Queens - Google Maps

10/30/2013https://maps.google.com/maps?f=d&source=s_d&saddr=43-01+21st+St,+Queens,+NY&...



 

 
 

FORMS 

  



 

 
 

HAZARDOUS WASTE ACTIVITIES 
HEALTH and SAFETY CHECKLIST and BRIEFING 

 
Project: ________________________________________________________________________ 
 
Project Manager: _________________________________________________________________ 
 
On Site Health & Safety Officer: _____________________________________________________ 
 
The Project Manager or on Site Health and Safety Officer will signify the completion of the following 
items by initializing and dating each item. 

 Initial Date 

 Site health and safety plan prepared and approved by 
health and safety manager 

   

All employees who will be on Site    
 Have received initial (24 or 40 hr.) training    
 Have received annual 8 hr refresher training    
 Have reviewed the Site health and safety plan and 

received pre-job briefing 
   

 Have received respiratory protective equipment training 
including SCBA if required 

   

 Have received negative pressure respirator fit test    
 Have had a medical exam within the past 12 months    
 A pre-entry briefing has been conducted by myself on 
     (      /       /          )     

   

 I deferred the pre-entry briefing responsibility to the 
HSO 

   

 
Each employee conducting field work shall sign this form after the pre-entry briefing is completed 
and prior to commencing work on Site.  A copy of this signed form shall be kept at the Site, and the 
original sent to the office, for inclusion into the project file. 
 
Site Personnel Sign-off: 
 
 I have received a copy of the Site-Specific Health and Safety Plan. 
 
 I have read the Plan and will comply with the provisions contained therein. 
 
 I have attended a pre-entry briefing outlining the specific health and safety provisions on this 

Site. 
 
Name: _____________________________________________ Date: _______________ 
 _____________________________________________ Date: _______________ 
 _____________________________________________ Date: _______________ 
 _____________________________________________ Date: _______________ 
 _____________________________________________ Date: _______________ 
 _____________________________________________ Date: _______________ 



 

 
 

REPORT OF ACCIDENT INJURY 

 
 
Project: ____________________________________  Date of Occurrence: _______________ 
 
Location: (be specific) _____________________________________________________________ 
______________________________________________________________ 
 
Type of Occurrence: (check all that apply) 

 
 Fire 
 Vehicle Accident 
 Equipment Failure 
 Disabling Injury    
 Property Damage    
 Chemical Exposure    
 Explosion     
 Other Injury  
 Other (explain) __________________________________________________________ 

         
Injuries: 
 Name of Injured: _________________ Company: _________________________________ 
 Name of Injured: _________________ Company: _________________________________ 
 Name of Injured: _________________ Company: _________________________________ 
 Name of Injured: _________________ Company: _________________________________ 
 Name of Injured: _________________ Company: _________________________________ 
 
Witnesses to Accident/Injury: 
 Name of Injured: _________________ Company: _________________________________ 
 Name of Injured: _________________ Company: _________________________________ 
 Name of Injured: _________________ Company: _________________________________ 
 Name of Injured: _________________ Company: _________________________________ 
 Name of Injured: _________________ Company: _________________________________ 
 
What was being done at the time of the accident/injury? 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
Nature of the Accident/Injury: 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 



 

 
 

REPORT OF ACCIDENT INJURY  
(continued) 

 
What caused the Accident/Injury? ___________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
What corrective action will be taken to prevent recurrence? ________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
Signatures: 
 
Health and Safety Officer __________________________ Date: ________________________ 
 
Project Manager _________________________________ Date: ________________________ 
 
Reviewer _______________________________________ Date: ________________________ 
 
 
Comments by Reviewer: ___________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 

 
_______________________________________________________________________________ 



 

 
 

MEDICAL DATA SHEET 

 

This brief Medical Data Sheet will be completed by all personnel working on-Site and will be kept on 
Site during operations.  This data sheet will accompany any personnel when medical assistance is 
needed or if transport to the hospital facilities is required: 
 
 
Site: ____________________________________________________________________________ 
Name:______________________________________ Home Telephone: ______________________ 
Address:_________________________________________________________________________
_______________________________________________________________________________ 
Age: ______________ Height: ______________ Weight: ________________ 
Person to Contact in Case of Emergency: 
______________________________________________Phone No. ___________________ 
Alternate Person to Contact in Case of Emergency: 
______________________________________________Phone No. ___________________ 
Drug or other Allergies: 
______________________________________________________________ 
________________________________________________________________________________ 
Particular Sensitivities: ______________________________________________________________ 
Do You Wear Contacts?       YES      NO 
Provide a List of Previous Illnesses: 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
Provide a List of Previous Exposures to Hazardous Chemicals: ______________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
What Medications are you presently using? ____________________________________________ 
________________________________________________________________________________ 
Do you have any Medical Restriction? _________________________________________________ 
________________________________________________________________________________
________________________________________________________________________________ 
Name, Address, and Phone Number of Personal Physician: 
Name: ______________________________ Telephone: ___________________________________ 
Address: _________________________________________________________________________ 



 

 
 

ON SITE SAFETY BRIEFING 
 
Each employee conducting field work shall sign this form after the pre-entry briefing is completed 
and prior to commencing work on Site.  A copy of this signed form shall be kept at the Site, and the 
original sent to the office, for inclusion into the project file. 
 
Site Personnel Sign-off: 
 
 I have received a copy of the Site-Specific Health and Safety Plan. 
 
 I have read the Plan and will comply with the provisions contained therein. 
 
 I have attended a pre-entry briefing outlining the specific health and safety provisions on this 

Site. 
 
Name: _____________________________________________ Date:  _______________ 
 
 _____________________________________________ Date:  _______________ 
 
 _____________________________________________ Date:  _______________ 
 
 _____________________________________________ Date:  _______________ 
 
 _____________________________________________ Date:  _______________ 
 
 _____________________________________________ Date:  _______________ 
 
CORE Environmental, Inc. Project Manager 
 
 A pre-entry briefing has been conducted by myself on ___________________________ 
 
 I deferred the pre-entry briefing responsibility to the Health and Safety Officer. 
 
Name: _____________________________________________ Date: _____________ 
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10.0   WARRANTY 
 Limitation of Warranty & Limitation of Remedy 

 
 
 
 
Recommended Maintenance Schedule 
System Component  Activity  Materials  Operation 

Roots URAI 615 Blower  Lubrication 
Roots ™ Synthetic Oil 

P/N 813‐106‐ 
4000 – 8000 hrs 

WEG 284T Motor  Lubrication 
ESSO Polyrex EM 
(Polyurea base) 

20,000 hrs 

Solberg Inlet Filter 
(CT‐275p‐600c) 

Replacement  Solberg 275P 
10‐15” WC 

over ∆Pi 

Beckers KDT 3.140 
Rotor Shaft 

Lubrication  Amblygon TA 15/2  9‐12 months 

Beckers KDT 3.140 
Motor Coupling 

Lubrication  Amblygon TA 15/2  3000‐4000 hours 

Beckers KDT 3.140 
Filter Cartridge 

Inspect/Replacement  909514 00000  50 hours 

Fantech AEV1000 
Filter Cartridge 

Inspect/Cleaning  017068  3 months 
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SECTION - 1 
Air Sparge System 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







































































Recommended
Maintenance Intervals 

Pressure Pumps - Dry 

RecMI-pressure-dry.pdf 



 Maintenance Intervals on Becker 
 KDT 3.140 Series Pumps

Every 50 Hours

*Check and clean air intake filters.  Replace if Necessary. 

9 months to Yearly

*Check discharge filter.  Replace if Necessary. 
*Check Vanes for minimum width (1.6").  Replace if necessary. 
*Inspect vanes for improper wear.  Replace if necessary. 
*Inspect teflon tube seals in end shield.  If the hollow center shows through,

   replace them. 
* Examine end shield surface for excessive grease build-up.  If evident, check 
shaft seal.  If shaft seal is OK, extend the grease intervals or use less grease.  
Excessive grease will cause vane failure. 
* Inspect grease in bearing cavity of end shield.  If the grease is dried out or burnt 
in color, bearing needs to be grease more often.  Use ONLY amblygon TA 15/2 
grease
*Wipe grease off rotor shaft before re-installing the end shield. 
* Grease B-side bearing if needed. 

Every 3000 to 4000 Hours

*Inspect motor coupling.  Replace if necessary. 
*Grease bearings, while pump is running, 6 or 7 pumps of the grease gun per 

fitting.

4/06



The Wills Building                                                                            AIR SPARGE/ SOIL VAPOR EXTRACTION 
43-01 21st Street                                                                                         & SUB-SLAB DEPRESSURIZATION  
Long Island City, NY 11101                                               SYSTEM OPERATION & MAINTENANCE MANUAL                

 
 

 

August 1, 2015  
5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SECTION - 2 
Vapor Extraction System 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



S P E C I F I C A T I O N S

S-12K84

OPERATING PRINCIPLE

ROOTSTM Universal RAI
Rotary Positive Blowers
Frames 22 thru 718

Two figure-eight lobe impellers mounted on parallel shafts rotate in opposite directions.
As each impeller passes the blower inlet, it traps a definite volume of air and carries it around
the case to the blower outlet, where the air is discharged. With constant speed operation, the
displaced volume is essentially the same regardless of pressure, temperature or barometric
pressure.

Timing gears control the relative position of the impellers to each other and maintain
small but definite clearances. This allows operation without lubrication being required inside
the gas casing.

BASIC BLOWER DESCRIPTION

Universal RAI blowers are heavy duty

rotary blowers designed with detachable
rugged steel mounting feet, which permit  easy

in-field adaptability to either vertical or

horizontal installation requirements.
Because of the detachable mounting

feet, these units can be easily adapted to any

of four drive shaft positions - right hand, left
hand, bottom or top. The compact, sturdy

design is engineered for continuous service

when operated in accordance with speed and
pressure ratings.

The basic model consists of a cast

iron casing, carburized and ground alloy steel
spur timing gears secured to steel shafts with

a taper mounting and locknut, and cast iron

involute impellers. Oversized antifriction
bearings are used, with a cylindrical roller

bearing at the drive shaft to withstand V-belt

pull. The Universal RAI features thrust control,
with splash oil lube on the gear end and grease

lube on the drive end. After standard tests,

the unit is sprayed with a protective paint and
boxed or placed on skids.

Available accessories include driver,

relief valve, inlet and discharge silencer, inlet
filter, check valve, extended base, V-belt or

flexible coupling and drive guards.

POSITION 1                            POSITION 2                          POSITION 3                        POSITION 4

OUTLINE DRAWING & DIMENSIONAL TABLE
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22 31.5 00.5 57.9 57.3 52.6 57.3 36.9 88.6 52.6 52.9 00.5 526. 490.x881. TPN0.1 52.1 23
42 31.5 00.7 57.11 57.3 52.6 57.3 36.9 88.6 52.6 52.9 00.5 526. 490.x881. TPN0.2 52.1 34
23 52.7 57.6 52.11 00.5 05.8 00.5 18.21 88.8 57.7 31.21 57.6 057. 490.x881. TPN52.1 57.1 96
33 52.7 36.7 31.21 00.5 05.8 00.5 18.21 88.8 57.7 31.21 57.6 057. 490.x881. TPN0.2 57.1 47
63 52.7 00.01 36.41 00.5 05.8 00.5 18.21 88.8 57.7 31.21 57.6 057. 490.x881. TPN5.2 57.1 201
24 00.8 52.7 00.31 52.6 52.01 52.6 60.51 36.01 57.8 36.31 52.8 578. 490.x881. TPN5.1 00.2 88
54 00.8 00.01 05.51 52.6 52.01 52.6 60.51 36.01 57.8 36.31 52.8 578. 490.x881. TPN5.2 00.2 901
74 00.8 57.11 36.71 52.6 52.01 52.6 60.51 05.01 05.8 36.31 52.8 578. 490.x881. TPN0.3 00.2 821
35 05.01 83.8 83.51 52.6 52.11 57.6 83.71 88.11 52.01 52.71 57.8 521.1 521.x052. TPN5.2 05.2 341
65 05.01 00.11 00.81 52.6 52.11 57.6 83.71 52.21 00.11 52.71 57.8 521.1 521.x052. TPN0.4 05.2 071
95 05.01 00.41 81.12 52.6 52.11 57.6 83.71 52.21 00.11 52.71 57.8 521.1 521.x052. TPN0.4 05.2 402
56 *00.11 00.01 83.81 57.8 57.41 57.8 36.12 31.51 57.21 57.91 57.11 573.1 651.x213. TPN0.3 00.3 542
86 *00.11 00.31 83.12 57.8 57.41 57.8 36.12 31.51 57.21 57.91 57.11 573.1 651.x213. TPN0.5 00.3 582
516 *00.11 00.02 83.82 57.8 57.41 57.8 36.12 52.61 00.51 57.91 57.11 573.1 651.x213. GLF0.6 00.3 524
67 **00.41 57.11 49.91 00.11 00.81 00.11 31.62 96.02 83.91 52.32 05.41 265.1 881.x573. TPN0.4 05.3 004
117 **00.41 57.61 91.52 00.11 00.81 00.11 31.62 05.91 00.71 52.32 05.41 265.1 881.x573. GLF0.6 05.3 035
817 **00.41 57.32 91.23 00.11 00.81 00.11 31.62 05.91 00.71 52.32 05.41 265.1 881.x573. GLF0.8 05.3 056

B-1 & B-2





ROOTSROOTSROOTS
BLOWERS EXHAUSTERS COMPRESSORS  

™™

INSTALLATION OPERATION MAINTENANCE

US $3.00, Canada $4.50

Universal RAI®, URAI-DSL, URAI-G and Metric Series

� Read starting check points under OPERATION. Run
equipment briefly to check for installation errors and
make corrections. Follow with a trial run under normal
operating conditions. 

� In event of trouble during installation or operation, do
not attempt repairs of ROOTS furnished equipment.
Notify ROOTS, giving all nameplate information plus an
outline of operating conditions and a description of the
trouble.  Unauthorized attempts at equipment repair may
void ROOTS warranty.

� Units out of warranty may be repaired or adjusted by the
owner. Good inspection and maintenance practices
should reduce the need for repairs. 

NOTE: Information in this manual is correct as of the date of
publication. ROOTS reserves the right to make design or
material changes without notice, and without obligation to
make similar changes on equipment of prior manufacture.

For your nearest ROOTS Office, dial our Customer Service
Hot Line toll free; 1 877 363 ROOT(S) (7668) or direct 281-
966-4700.

Do These Things To Get The Most From Your ROOTS® blower
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� Check shipment for damage. If found, file claim with
carrier and notify ROOTS.

� Unpack shipment carefully, and check contents against
Packing List. Notify ROOTS if a shortage appears.

� Store in a clean, dry location until ready for installation.
Lift by methods discussed under INSTALLATION to
avoid straining or distorting the equipment. Keep covers
on all openings. Protect against weather and corrosion if
outdoor storage is necessary.

� Read OPERATING LIMITATIONS and INSTALLATION sec-
tions in this manual and plan the complete installation.

� Provide for adequate safeguards against accidents to
persons working on or near the equipment during both
installation and operation. See SAFETY PRECAUTIONS.

� Install all equipment correctly. Foundation design must
be adequate and piping carefully done. Use recommend-
ed accessories for operating protection.
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Inspection & Maintenance. . . . . . . . . . . . . . . . . . . . . . . . 11

Figures. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-15

Tables. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15-16

Assembly Drawings. . . . . . . . . . . . . . . . . . . . . . . . . . .17-22

Parts List. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23-24

Basic Connection & Drive Shaft Information. . . . . . . . . 25-27

ISRB-2002 rev.0705 
(formerly IOM-180-205)



2

ROOTS® products are sold subject to the

current General Terms of Sale, GTS-5001

and Warranty Policy WP-5020. Copies are 

available upon request. 

Contact your local ROOTS Office 

or ROOTS Customer Service 

Hot Line 1-877-363-ROOT(S) (7668) or

direct 281-966-4700.
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Safety Precautions

Operating Limitations

A ROOTS blower or exhauster must be operated within cer-
tain approved limiting conditions to enable continued satis-
factory performance. Warranty is contingent on such opera-
tion.

Maximum limits for pressure, temperature and speed are
specified in TABLE 1 for various models & sizes of blowers &
exhausters.  These limits apply to all units of normal con-
struction, when operated under standard atmospheric condi-
tions.  Be sure to arrange connections or taps for instru-
ments, thermometers and pressure or vacuum gauges at or
near the inlet and discharge connections of the unit.  These,
along with a tachometer, will enable periodic checks of oper-
ating conditions.

PRESSURE – The pressure rise, between inlet and discharge,
must not exceed the figure listed for the specific unit frame
size concerned. Also, in any system where the unit inlet is at
a positive pressure above atmosphere a maximum case rat-
ing of 25 PSI gauge (1725 mbar) should not be exceeded
without first consulting the ROOTS. Never should the maxi-
mum allowable differential pressure be exceeded.

On vacuum service, with the discharge to atmospheric pres-
sure, the inlet suction or vacuum must not be greater than
values listed for the specific frame size.

TEMPERATURE – Blower & exhauster frame sizes are
approved only for installations where the following tempera-
ture limitations can be maintained in service:

• Measured temperature rise must not exceed listed val-
ues when the inlet is at ambient temperature.  Ambient
is considered as the general temperature of the space
around the unit. This is not outdoor temperature unless
the unit is installed outdoors.

• If inlet temperature is higher than ambient, the listed
allowable temperature rise values must be reduced by
2/3 of the difference between the actual measured inlet
temperature and the ambient temperature.

• The average of the inlet and discharge temperature must
not exceed 250°F. (121°C). 

• The ambient temperature of the space the blower/motor
is installed in should not be highter than 120°F (48.8°C).

SPEED – These blowers & exhausters may be operated at
speeds up to the maximum listed for the various frame sizes.
They may be direct coupled to suitable constant speed driv-
ers if pressure/temperature conditions are also within limits.
At low speeds, excessive temperature rise may be a limiting
factor. 

Special Note: The listed maximum allowable temperature
rise for any particular blower & exhauster may occur well
before its maximum pressure or vacuum rating is reached.
This may occur at high altitude, low vacuum or at very low
speed. The units’ operating limit is always determined by the
maximum rating reached first. It can be any one of the three:
Pressure, Temperature or Speed.

It is important that all personnel observe safety precautions
to minimize the chances of injury.  Among many considera-
tions, the following should be particularly noted:

• Blower casing and associated piping or accessories may
become hot enough to cause major skin burns on con-
tact.

• Internal and external rotating parts of the blower and
driving equipment can produce serious physical injuries.
Do not reach into any opening in the blower while it is
operating, or while subject to accidental starting. Protect
external moving parts with adequate guards.

• Disconnect power before doing any work, and avoid
bypassing or rendering inoperative any safety or protec-
tive devices.

• If blower is operated with piping disconnected, place a
strong coarse screen over the inlet and avoid standing in
the discharge air stream. CAUTION: Never cover the
blower inlet with your hand or other part of body.

• Stay clear of the blast from pressure relief valves and the
suction area of vacuum relief valves.

• Use proper care and good procedures in handling, lifting,
installing, operating and maintaining the equipment.

• Casing pressure must not exceed 25 PSI (1725 mbar)
gauge. Do not pressurize vented cavities from an external
source, nor restrict the vents without first consulting
ROOTS.

• Do not use air blowers on explosive or hazardous gases.

• Other potential hazards to safety may also be associated
with operation of this equipment. All personnel working
in or passing through the area should be trained to exer-
cise adequate general safety precautions.
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ROOTS blowers & exhausters are treated after factory
assembly to protect against normal atmospheric corrosion.
The maximum period of internal protection is considered to
be one year under average conditions, if shipping plugs &
seals are not removed.  Protection against chemical or salt
water atmosphere is not provided.  Avoid opening the unit
until ready to start installation, as corrosion protection will
be quickly lost due to evaporation.

If there is to be an extended period between installation and
start up, the following steps should be taken to ensure corro-
sion protection.

� Coat internals of cylinder, gearbox and drive end bearing
reservoir with Nox-Rust VCI-10 or equivalent.  Repeat
once a year or as conditions may require.  Nox-Rust
VCI-10 is petroleum soluble and does not have to be
removed before lubricating.  It may be obtained from
Daubert Chemical Co., 2000 Spring Rd., Oak Brook, Ill.
60521.

� Paint shaft extension, inlet and discharge flanges, and all
other exposed surfaces with Nox-Rust X-110 or equiva-
lent.

� Seal inlet, discharge, and vent openings.  It is not rec-
ommended that the unit be set in place, piped to the
system, and allowed to remain idle for extended periods.
If any part is left open to the atmosphere, the Nox-Rust
VCI-10 vapor will escape and lose its effectiveness.

� Protect units from excessive vibration during storage.

� Rotate shaft three or four revolutions every two weeks.

� Prior to start up, remove flange covers on both inlet and
discharge and inspect internals to insure absence of
rust.  Check all internal clearances.  Also, at this time,
remove gearbox and drive end bearing cover and inspect
gear teeth and bearings for rust.

Because of the completely enclosed unit design, location of
the installation is generally not a critical matter.  A clean, dry
and protected indoor location is preferred. However, an out-
door location will normally give satisfactory service.
Important requirements are that the correct grade of lubricat-
ing oil be provided for expected operating temperatures, and
that the unit be located so that routine checking and servic-
ing can be performed conveniently.  Proper care in locating
driver and accessory equipment must also be considered.

Supervision of the installation by a ROOTS Service Engineer
is not usually required for these units.  Workmen with experi-
ence in installing light to medium weight machinery should
be able to produce satisfactory results.  Handling of the
equipment needs to be accomplished with care, and in com-
pliance with safe practices.  Unit mounting must be solid,
without strain or twist, and air piping must be clean, accu-
rately aligned and properly connected.

Bare-shaft Units: Two methods are used to handle a unit
without base. One is to use lifting lugs bolted into the top of
the unit headplates. Test them first for tightness and frac-

Installation

tures by tapping with a hammer. In lifting, keep the direction
of cable pull on these bolts as nearly vertical as possible. If
lifting lugs are not available, lifting slings may be passed
under the cylinder adjacent to the headplates. Either method
prevents strain on the extended drive shaft.

Packaged Units: When the unit is furnished mounted on a
baseplate, with or without a driver, use of lifting slings pass-
ing under the base flanges is required. Arrange these slings
so that no strains are placed on the unit casing or mounting
feet, or on any mounted accessory equipment. DO NOT use
the lifting lugs in the top of the unit headplates.

Before starting the installation, remove plugs, covers or seals
from unit inlet and discharge connections and inspect the
interior completely for foreign material.  If cleaning is
required, finish by washing the cylinder, headplates and
impeller thoroughly with a petroleum solvent.  Turn the drive
shaft by hand to make sure that the impellers turn freely at
all points.  Anti-rust compound on the connection flanges
and drive shaft extension may also be removed at this time
with the same solvent.  Cover the flanges until ready to con-
nect piping. 

Mounting
Care will pay dividends when arranging the unit mounting.
This is especially true when the unit is a “bare-shaft” unit
furnished without a baseplate.  The convenient procedure
may be to mount such a unit directly on a floor or small con-
crete pad, but this generally produces the least satisfactory
results.  It definitely causes the most problems in leveling
and alignment and may result in a “Soft Foot” condition.
Correct soft foot before operation to avoid unnecessary load-
ing on the casing and bearings.  Direct use of building struc-
tural framing members is not recommended. 

For blowers without a base, it is recommended that a well
anchored and carefully leveled steel or cast iron mounting
plate be provided.  The plate should be at least 1 inch (25
mm) thick, with its top surface machined flat, and large
enough to provide leveling areas at one side and one end
after the unit is mounted.  It should have properly sized
studs or tapped holes located to match the unit foot drilling.
Proper use of a high quality machinist’s level is necessary for
adequate installation.

With the mounting plate in place and leveled, set the unit on
it without bolting and check for rocking.  If it is not solid,
determine the total thickness of shims required under one
foot to stop rocking.  Place half of this under each of the
diagonally-opposite short feet, and tighten the mounting
studs or screws.  Rotate the drive shaft to make sure the
impellers turn freely.  If the unit is to be direct coupled to a
driving motor, consider the height of the motor shaft and the
necessity for it to be aligned very accurately with the unit
shaft.  Best unit arrangement is directly bolted to the mount-
ing plate while the driver is on shims of at least 1/8 inch
(3mm) thickness.  This allows adjustment of motor position
in final shaft alignment by varying the shim thickness.

Aligning
When unit and driver are factory mounted on a common
baseplate, the assembly will have been properly aligned and
is to be treated as a unit for leveling purposes. Satisfactory
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installation can be obtained by setting the baseplate on a con-
crete slab that is rigid and free of vibration, and leveling the
top of the base carefully in two directions so that it is free of
twist.  The slab must be provided with suitable anchor bolts.
The use of grouting under and partly inside the leveled and
shimmed base is recommended.

It is possible for a base-mounted assembly to become twist-
ed during shipment, thus disturbing the original alignment.
For this reason, make the following checks after the base has
been leveled and bolted down.  Disconnect the drive and
rotate the unit shaft by hand.  It should turn freely at all
points.  Loosen the unit foot hold-down screws and deter-
mine whether all feet are evenly in contact with the base.  If
not, insert shims as required and again check for free
impeller rotation.  Finally, if unit is direct coupled to the driv-
er, check shaft and coupling alignment carefully and make
any necessary corrections.

In planning the installation, and before setting the unit, con-
sider how piping arrangements are dictated by the unit
design and assembly.  Drive shaft rotation must be estab-
lished accordingly and is indicated by an arrow near the
shaft.

Typical arrangement on vertical units has the drive shaft at
the top with counterclockwise rotation and discharge to the
left.  Horizontal units are typically arranged with the drive
shaft at the left with counterclockwise rotation and discharge
down.  See Figure 4 for other various unit arrangements and
possible conversions.

When a unit is DIRECT COUPLED to its driver, the driver RPM
must be selected or governed so as not to exceed the maxi-
mum speed rating of the unit.  Refer to Table 1 for allowable
speeds of various unit sizes.  

A flexible type coupling should always be used to connect the
driver and unit shafts.

When direct coupling a motor or engine to a blower you must
insure there is sufficient gap between the coupling halves and
the element to prevent thrust loading the blower bearings.
When a motor, engine or blower is operated the shafts may
expand axially.  If the coupling is installed in such a manner
that there is not enough room for expansion the blower shaft
can be forced back into the blower and cause the impeller to
contact the gear end headplate resulting in damage to the
blower.  The two shafts must be in as near perfect alignment
in all directions as possible, and the gap must be established
with the motor armature on its electrical center if end-play
exists.  Coupling manufacturer’s recommendations for maxi-
mum misalignment, although acceptable for the coupling, are
normally too large to achieve smooth operation and maxi-
mum life of the blower.

The following requirements of a good installation are recom-
mended.  When selecting a coupling to be fitted to the blower
shaft ROOTS recommends a taper lock style coupling to
insure proper contact with the blower shaft.  If the coupling
must have a straight bore the coupling halves must be fitted
to the two shafts with a line to line thru .001” interference fit.
Coupling halves must be warmed up per coupling manufac-
turer’s recommendations.  Maximum deviation in offset align-
ment of the shafts should not exceed .005” (.13 mm) total
indicator reading, taken on the two coupling hubs.  Maximum
deviation from parallel of the inside coupling faces should not
exceed .001” (.03 mm) when checked at six points around

the coupling.

When a unit is BELT DRIVEN, the proper selection of sheave
diameters will result in the required unit speed. When select-
ing a sheave to be fitted to the blower shaft ROOTS recom-
mends a taper lock style sheave to insure proper contact with
the blower shaft.  This flexibility can lead to operating tem-
perature problems caused by unit speed being too low.  Make
sure the drive speed selected is within the allowable range for
the specific unit size, as specified under Table 1.

Belt drive arrangements usually employ two or more V-belts
running in grooved sheaves. Installation of the driver is less
critical than for direct coupling, but its shaft must be level
and parallel with the unit shaft.  The driver should be mount-
ed on the inlet side of a vertical unit (horizontal piping) and
on the side nearest to the shaft on a horizontal unit. SEE
PAGE 6 - Acceptable Blower Drive Arrangement Options.
The driver must also be mounted on an adjustable base to
permit installing, adjusting and removing the V-belts.  To
position the driver correctly, both sheaves need to be mount-
ed on their shafts and the nominal shaft center distance
known for the belt lengths to be used.

CAUTION: Drive couplings and sheaves (pulleys) should have
an interference fit to the shaft of the blower (set screw types
of attachment generally do not provide reliable service.)  It is
recommended that the drive coupling or sheave used have a
taper lock style bushing which is properly sized to provide the
correct interference fit required.  Drive couplings, that require
heating to fit on the blower shaft, should be installed per cou-
pling manufacturer recommendations.  A drive coupling or
sheave should not be forced on to the shaft of the blower as
this could affect internal clearances resulting in damage to
the blower.  

Engine drive applications often require special consideration
to drive coupling selection to avoid harmful torsional vibra-
tions.  These vibrations may lead to blower damage if not
dampened adequately.  It is often necessary to install a fly-
wheel and/or a torsionally soft elastic element coupling
based on the engine manufacturer recommendations.

The driver sheave should also be mounted as close to its
bearing as possible, and again should fit the shaft correctly.
Position the driver on its adjustable base so that 2/3 of the
total movement is available in the direction away from the
unit, and mount the assembly so that the face of the sheave
is accurately in line with the unit sheave.  This position mini-
mizes belt wear, and allows sufficient adjustment for both
installing and tightening the belts.  After belts are installed,
adjust their tension in accordance with the manufacturer’s
instructions.  However, only enough tension should be
applied to prevent slippage when the unit is operating under
load.  Excessive tightening can lead to early bearing concerns
or shaft breakage.

Before operating the drive under power to check initial belt
tension, first remove covers from the unit connections.  Make
sure the interior is still clean, then rotate the shaft by hand.
Place a coarse screen over the inlet connection to prevent
anything being drawn into the unit while it is operating, and
avoid standing in line with the discharge opening.  Put oil in
the sumps per instructions under LUBRICATION.

Piping
Before connecting piping, remove any remaining anti-rust
compound from unit connections.  Clean pipe should be no



6

smaller than unit connections.  In addition, make sure it is
free of scale, cuttings, weld beads, or foreign material of any
kind.  To further guard against damage to the unit, especially
when an inlet filter is not used, install a substantial screen of
16 mesh backed with hardware cloth at or near the inlet con-
nections.  Make provisions to clean this screen of collected
debris after a few hours of operation.  It should be removed
when its usefulness has ended, as the wire will eventually
deteriorate and small pieces going into the unit may cause
serious damage.

Pipe flanges or male threads must meet the unit connections
accurately and squarely.  DO NOT attempt to correct mis-
alignment by springing or cramping the pipe.  In most cases
this will distort the unit casing and cause impeller rubbing.
In severe cases it can prevent operation or result in a broken
drive shaft.  For similar reasons, piping should be supported
near the unit to eliminate dead weight strains.  Also, if pipe
expansion is likely to occur from temperature change, instal-
lation of flexible connectors or expansion joints is advisable. 

Figure 3 represents an installation with all accessory items
that might be required under various operating conditions.
Inlet piping should be completely free of valves or other
restrictions.  When a shut-off valve can not be avoided, make
sure a full size vacuum relief is installed nearest the unit inlet.
This will protect against unit overload caused by accidental
closing of the shut-off valve.

Need for an inlet silencer will depend on unit speed and pres-
sure, as well as sound-level requirements in the general sur-
roundings.  An inlet filter is recommended, especially in dusty

or sandy locations.  A discharge silencer is also normally
suggested, even though Whispair units operate at generally
lower noise levels than conventional rotary blowers.  Specific
recommendations on silencing can be obtained from your
local ROOTS distributor.

Discharge piping requires a pressure relief valve, and should
include a manual unloading valve to permit starting the unit
under no-load conditions.  Reliable pressure/vacuum gauges
and good thermometers at both inlet and discharge are rec-
ommended to allow making the important checks on unit
operating conditions.  The back-pressure regulator shown in
Figure 3 is useful mainly when volume demands vary while
the unit operates at constant output.  If demand is constant,
but somewhat lower than the unit output, excess may be
blown off through the manual unloading valve.

In multiple unit installations where two or more units operate
with a common header, use of check valves is mandatory.
These should be of a direct acting or free swinging type, with
one valve located in each line between the unit and header.
Properly installed, they will protect against damage from
reverse rotation caused by air and material back-flow through
an idle unit.

After piping is completed, and before applying power, rotate
the drive shaft by hand again.  If it does not move with uni-
form freedom, look for uneven mounting, piping strain,
excessive belt tension or coupling misalignment.

DO NOT operate the unit at this time unless it has been lubri-
cated per instructions.

Motor On Inlet Side of Blower (Top Shaft)

Motor On Inlet Side of Blower (Bottom Shaft)

Motor On Discharge Side of Blower (Top Shaft)

Motor On Discharge Side of Blower (Bottom Shaft)
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Technical Supplement for 32, 33, 36, 42, 45, 47, 53, 56, 59,
65, 68, 615 Universal RAI-G blowers

ROOTS Universal RAI-G  rotary positive gas blowers are a
design extension of the basic Universal RAI blower model.
URAI-G blower uses (4) mechanical seals in place of the
standard inboard lip seals to minimize gas leakage into the
atmosphere. The seal vent chambers are plugged. These
units are intended for gases which are compatible with cast
iron case material, steel shafts, 300/400 series stainless steel
and carbon seal components, viton o-rings and the oil/grease
lubricants. If there are any questions regarding application or
operation of this gas blower, please contact factory.

Precaution: URAI-G  blowers: Care must be used when
opening the head plate seal vent chamber plugs (43) as
some gas will escape–if it is a pressure system, or the
atmospheric air will leak in-if the system is under vacuum.
There is a possibility of some gas leakage through the
mechanical seals. This leakage on the gear end will escape
through the gear box vent, and on the drive end, through the
grease release fittings. If the gas leakage is undesirable,
each seal chamber must be purged with an inert gas
through one purge gas hole (43) per seal . There are two
plugged purge gas holes(1/8 NPT) provided per seal. The

Technical Supplement for URAI® Gas Blowers

purge gas pressure must be maintained one psi above the
discharge gas pressure. Also, there exists a possibility of
gear end oil and drive end grease leakage into the gas
stream.

The lubricants selected must be compatible with the gas.

URAI GAS Blower Oil and Grease Specifications

The specified oil should be ROOTS synthetic P/N 813-106- of
the proper viscosity.

When servicing drive end bearings of a Gas blower, use the
specified NLGI #2 premium grade aluminum complex*
grease, ROOTS P/N T20019001, with 300°F (149°C) service
temperature and moisture resistance and good mechanical
stability.

*ROOTS Synthetic Oil & Grease is superior in performance to 
petroleum based products. It has high oxidation stability, excellent corrosion
protection, extremely high film strength and low coefficient of friction. Typical
oil change intervals are increased 2-3 times over petroleum based lubricants.
Also, ROOTSSynthetic Oil is 100% compatible with petroleum  based oils.
Simply drain the oil in the blower and refill the reservoirs with ROOTSSynthetic
Oil to maintain optimum performance of your ROOTSblower.
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For Units with a Grease Lubricated Drive End
A simple but very effective lubrication system is employed on
the drive shaft end bearings. Hydraulic pressure relief fittings
are provided to vent any excess grease, preventing pressure
build-up on the seals.  A restriction plug and metering orifice
prevent loss of lubricant from initial surges in lubricant pres-
sure but permit venting excess lubricant under steadily rising
pressures.

When servicing drive end bearings of Non Gas blower, use
the specified NLGI #2 premium grade microgel grease with
250°F (121°C) service temperature and moisture resistance
and good mechanical stability. ROOTS specifies Shell Darina
EP NLGI Grade 2.  Product Code 71522.

URAI GAS Blower Oil and Grease Specifications

The specified oil should be ROOTS synthetic P/N 813-106- of
the proper viscosity.

When servicing drive end bearings of a Gas blower, use the
specified NLGI #2 premium grade aluminum complex*
grease, ROOTS P/N T20019001, with 300°F (149°C) service
temperature and moisture resistance and good mechanical
stability. 

NOTE: Lithium based greases are not compatible with the
ROOTS Synthetic grease used when assembling a Gas blow-
er or the non-soap base grease used when assembling a
standard URAI blower. Lithium based grease is not
approved for any ROOTS blowers.

Using a pressure gun, slowly force new lubricant into each
drive end bearing housing until traces of clean grease comes
out of the relief fitting. The use of an electric or pneumatic
grease gun could force the grease in too rapidly and thus
invert the seals and should not be used.

After a long shutdown, it is recommended that the grease fit-
tings be removed, the old grease flushed out with kerosene
or #10 lubricating oil, drained thoroughly, and bearings
refilled with new grease. Be sure grease relief fittings are
reinstalled. Grease should be added using a hand operated
grease gun to the drive end bearings at varying time intervals
depending on duty cycle and RPM. Table 4 has been pre-
pared as a general greasing schedule guide based on average
operating conditions. More frequent intervals may be neces-
sary depending on the grease operating temperature and
unusual circumstances. 

For Units with Splash Lubrication on Both Ends
Bearings and oil seals are lubricated by the action of the tim-
ing gears or oil slingers which dip into the main oil sumps
causing oil to splash directly on gears and into bearings and
seals. A drain port is provided below each bearing to prevent
an excessive amount of oil in the bearings. Seals located
inboard of the bearings in each headplate effectively retain oil
within the sumps. Any small leakage that may occur should
the seals wear passes into a cavity in each vented headplate

Lubrication

and is drained downward. 

Oil sumps on each end of the blower are filled by removing
top vent plugs, Item (25), and filling until oil reaches the mid-
dle of the oil level sight gauge, Item (45 or 53), or the over-
flow plug (see pages 14 and 15). 

Initial filling of the sumps should be accomplished with the
blower not operating, in order to obtain the correct oil level.
Approximate oil quantities required for blowers of the various
models and configurations are listed in Table 3. Use a good
grade of industrial type non-detergent, rust inhibiting, anti-
foaming oil and of correct viscosity per Table 2. *ROOTS syn-
thetic oil (ROOTS P/N 813-106-) is highly recommended.
ROOTS does not recommend automotive type lubricants, as
they are not formulated with the properties mentioned above.

The oil level should not fall below the middle of the site gauge
or overflow plug on URAI (ref. pages 14 & 15) when the
blower is idle. It may rise or fall on the gauge during opera-
tion, to an extent depending somewhat on oil temperature
and blower speed.

Proper lubrication is usually the most important single con-
sideration in obtaining maximum service life and satisfactory
operation from the unit. Unless operating conditions are quite
severe, a weekly check of oil level and necessary addition of
lubricant should be sufficient. During the first week of opera-
tion, check the oil levels in the oil sumps about once a day,
and watch for leaks. Replenish as necessary. Thereafter, an
occasional check should be sufficient. It is recommended that
the oil be changed after initial 100 hours of operation.
Frequent oil changing is not necessary unless the blower is
operated in a very dusty location. 

Normal life expectancy of petroleum based oils is about 2000
hours with an oil temperature of about 180°F (82°C). As the
oil temperature increases by increments of 15-18°F (8°C -
10°C), the life is reduced by half. Example: Oil temperatures
of 210-216°F (99°C - 102°C) will produce life expectancy of
1/4 or 500 hours. Therefore, it is considered normal to have
oil change periods of 500 hours with petroleum based oils.

Normal life expectancy of ROOTS™ Synthetic Oil is about 4000
to 8000 hours with an oil temperature of about 180°F (82°C).
As the oil temperature increases by increments of 15-18°F
(8°C - 10°C), the life is reduced by half. Example: Oil temper-
atures of 210-216°F (99°C - 102°C) will produce life
expectancy of 1/4 or 1000 to 2000 hours. 

NOTE: To estimate oil temperature, multiply the discharge
temperature of the blower by 0.80. Example: if the discharge
air temperature of the blower is 200° F, it is estimated that
the oil temperature is 160° F.

*ROOTS™ Synthetic Oil & Grease is superior in performance to petroleum based prod-
ucts. It has high oxidation stability, excellent corrosion protection, extremely high film
strength and low coefficient of friction. Typical oil change intervals are increased 2-3
times over petroleum based lubricants. Also, ROOTS™ Synthetic Oil is 100% compatible
with petroleum  based oils. Simply drain the oil in the blower and refill the reservoirs
with ROOTS™ Synthetic Oil to maintain optimum performance of your ROOTS™ blower.
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Before operating a blower under power for the first time,
recheck the unit and the installation thoroughly to reduce the
likelihood of avoidable troubles. Use the following procedure
check list as a guide, but consider any other special condi-
tions in the installation.

� Be certain that no bolts, tools, rags, or debris have been 
left in the blower air chamber or piping.

� If an outdoor intake without filter is used, be sure the
opening is located so it cannot pick up dirt and is pro-
tected by a strong screen or grille. Use of the temporary
protective screen as described under INSTALLATION is
strongly recommended.

� Recheck blower leveling, drive alignment and tightness
of all mounting bolts if installation is not recent. If belt
drive is used, adjust belt tension correctly.

� Turn drive shaft by hand to make sure impellers still
rotate without bumping or rubbing at any point.

� Ensure oil levels in the main oil sumps are correct.

� Check lubrication of driver. If it is an electric motor, be
sure that power is available and that electrical overload
devices are installed and workable.

� Open the manual unloading valve in the discharge air
line. If a valve is in the inlet piping, be sure it is open.

� Bump blower a few revolutions with driver to check that
direction of rotation agrees with arrow near blower
shaft, and that both coast freely to a stop.

After the preceding points are cleared, blower is ready for
trial operation under “no-load” conditions.  The following
procedure is suggested to cover this initial operation test
period.

a. Start blower, let it accelerate to full speed, then shut off.
Listen for knocking sounds, both with power on and as
speed slows down.

b. After blower comes to a complete stop, repeat above,
but let blower run 2 or 3 minutes. Check for noises,
such as knocking sounds.

c. After blower comes to a complete stop, operate blower
for about 10 minutes unloaded. Check oil levels.
Observe cylinder and headplate surfaces for develop-
ment of hot spots such as burned paint, indicating
impeller rubs. Be aware of any noticeable increase in
vibration.

Assuming that all trials have been satisfactory, or that neces-
sary corrections have been made, the blower should now
have a final check run of at least one hour under normal
operating conditions. After blower is restarted, gradually

close the discharge unloading  valve to apply working pres-
sure. At this point it is recommended that a pressure gauge
or manometer be connected into the discharge line if not
already provided, and that thermometers be in both inlet and
discharge lines. Readings from these instruments will show
whether pressure or temperature ratings of the blower are
being exceeded.

During the final run, check operating conditions frequently
and observe the oil levels at reasonable intervals. If excessive
noise or local heating develops, shut down immediately and
determine the cause. If either pressure rise or temperature
rise across the blower exceeds the limit specified in this
manual, shut down and investigate conditions in the piping
system.  Refer to the TROUBLESHOOTING CHECKLIST for
suggestions on various problems that may appear.

The blower should now be ready for continuous duty opera-
tion at full load. During the first few days make periodic
checks to determine whether all conditions remain steady, or
at least acceptable. This may be particularly important if the
blower is supplying air to a process system where conditions
can vary. At the first opportunity, stop the blower and clean
the temporary inlet protective screen. If no appreciable
amount of debris has collected, the screen may be removed.
See comments under INSTALLATION. At this same time, ver-
ify leveling, coupling alignment or belt tension, and mounting
bolt tightness.

Should operating experience prove that blower capacity is a
little too high for the actual air requirements, a small excess
may be blown off continuously through the manual unload-
ing or vent valve. Never rely on the pressure relief valve as
an automatic vent. Such use may cause the discharge pres-
sure to become excessive, and can also result in failure of
the valve itself. If blower capacity appears to be too low, refer
to the TROUBLESHOOTING CHECKLIST.

Vibration Assessment Criteria
With measurements taken at the bearing locations on the
housings, see chart below for an appropriate assessment
guide for rotary lobe blowers rigidly mounted on stiff foun-
dations. 

In general, blower vibration levels should be monitored on a
regular basis and the vibration trend observed for progres-
sive or sudden change in level. If such a change occurs, the
cause should be determined through spectral analysis.

As shown on the chart below, the level of all pass vibration
will determine the need to measure discrete frequency vibra-
tion levels and the action required.

Operation

All Pass Vibration        Discrete Frequency Action
(in/sec) Vibration (in/sec)

0.45 or less N/R Acceptable
Greater than 0.45 0.45 or less @ Acceptable
but 1.0 or less any frequency

Greater than 0.45 @ Investigate
any frequency

Greater than 1.0 Less than 1.0 Investigate
Greater than 1.0 Investigate
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Troubleshooting Checklist

Trouble Item Possible Cause Remedy

No flow 1 Speed too low Check by tachometer and compare with published 
performance

2 Wrong rotation Compare actual rotation with Figure 1
Change driver if wrong

3 Obstruction in piping Check piping, valves, silencer to assure open flow path
Low capacity 4 Speed too low See item 1, If belt drive, check for slippage and readjust 

tension
5 Excessive pressure rise Check inlet vacuum and discharge pressure and compare

with Published performance
6 Obstruction in piping See item 3
7 Excessive slip Check inside of casing for worn or eroded surfaces causing 

excessive clearances
Excessive power 8 Speed too high Check speed and compare with published performance

9 Excessive pressure rise See Item 5
10 Impeller rubbing Inspect outside of cylinder for high temperature areas, then

check for impeller contact at these points. Correct blower 
mounting, drive alignment 

11 Scale, sludge, rust Clean blower appropriately
or product build up

Damage to bearings 12 Inadequate lubrication Check oil sump levels in gear and drive end headplates
or gears 13 Excessive lubrication Check oil levels. If correct, drain and refill with clean oil of 

recommended grade
14 Excessive pressure rise See Item 5
15 Coupling misalignment Check carefully. Realign if questionable
16 Excessive belt tension Readjust for correct tension

Vibration 17 Misalignment See Item 15
18 Impellers rubbing See Item 10
19 Worn bearings/gears Check gear backlash and condition of bearings, and replace 

as indicated
20 Unbalanced or rubbing Scale or process material may build up on casing and 

impeller impellers, or inside impellers. Remove build-up to restore 
original clearances and impeller balance

21 Driver or blower loose Tighten mounting bolts securely
22 Piping resonances Determine whether standing wave pressure pulsations are 

present in the piping
23 Scale/sludge build-ups Clean out interior of impeller lobes to restore dynamic 

balance
24 Casing strain Re-work piping alignment to remove excess strain

Driver stops, or 25 Impeller stuck Check for excessive hot spot on headplate or cylinder.
will not start See item 10. Look for defective shaft bearing and/or 

gear teeth
26 Scale, sludge, rust or Clean blower appropriately

product build-up
Excessive breather 27 Broken seal Replace seals
Blow-by or excessive 28 Defective O-ring Replace seals and O-ring
oil leakage to vent area
Excessive oil leakage 29 Defective/plugged breather Replace breather and monitor oil leakage
in vent area 30 Oil level too high Check sump levels in gear and drive headplates.

31 Oil type or Check oil to insure it meets recommendations. Drain then
viscosity incorrect fill with clean oil of recommended grade.

32 Blower running hot Recommended oil temperature can be found on page 6 of 
this manual. The blower must be operated within the 
conditions of this manual
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Inspection & Maintenance: Universal RAI® series blowers

A good program of consistent inspection and maintenance is
the most reliable method of minimizing repairs to a blower. A
simple record of services and dates will help keep this work
on a regular schedule. Basic service needs are:

• Lubrication

• Checking for hot spots

• Checking for increases or changes in vibration and noise

• Recording of operating pressures and temperatures

Above all, a blower must be operated within its specified rat-
ing limits, to obtain satisfactory service life.

A newly installed blower should be checked often during the
first month of full-time operation. Attention there after may
be less frequent assuming satisfactory performance.
Lubrication is normally the most important consideration and
weekly checks of lubricant levels in the gearbox and bearing
reservoirs should be customary. Complete oil change sched-
ules are discussed under LUBRICATION.

Driver lubrication practices should be in accordance with the
manufacturer’s instructions. If direct connected to the blower
through a lubricated type coupling, the coupling should be
checked and greased each time blower oil is changed. This
will help reduce wear and prevent unnecessary vibration. In a
belted drive system, check belt tension periodically and
inspect for frayed or cracked belts.

In a new, and properly installed, unit there is no contact
between the two impellers, or between the impellers and
cylinder or headplates. Wear is confined to the bearings
(which support and locate the shafts) the oil seals, and the
timing gears. All are lubricated and wear should be minimal
if clean oil of the correct grade is always used. Seals are sub-
ject to deterioration as well as wear, and may require replace-
ment at varying periods.

Shaft bearings are designed for optimum life under average
conditions with proper lubrication and are critical to the serv-
ice life of the blower. Gradual bearing wear may allow a shaft
position to change slightly, until rubbing develops between
impeller and casing. This will cause spot heating, which can
be detected by observing these surfaces. Sudden bearing
failure is usually more serious. Since the shaft and impeller
are no longer supported and properly located, extensive gen-
eral damage to the blower casing and gears is likely to occur.

Oil seals should be considered expendable items, to be
replaced whenever drainage from the headplate vent cavity
becomes excessive or when the blower is   disassembled for

any reason. Some oil seal leakage may occur since an oil film
under the lip is required for proper operation. Periodically
leaked oil should be wiped off from surfaces. Minor seal
leakage should not be considered as indicating seal replace-
ment.

Timing gear wear, when correct lubrication is maintained,
should be negligible. Gear teeth are cut to provide the correct
amount of backlash, and gears correctly mounted on the
shafts will accommodate a normal amount of tooth wear
without permitting contact between lobes of the two
impellers. However, too high an oil level will cause churning
and excessive heating. This is indicated by unusually high
temperature at the bottom of the gear housing. Consequent
heating of the gears will result in loss of tooth-clearance ,
backlash and rapid wear of the gear teeth usually will devel-
op. Continuation of this tooth wear will eventually produce
impeller contacts (knocking), and from this point serious
damage will be unavoidable if blower operation is continued.
A similar situation can be produced suddenly by gear tooth
fracture, which is usually brought on by sustained overload-
ing or momentary shock loads.

Problems may also develop from causes other than internal
parts failure. Operating clearances within a blower are only a
few thousandths of an inch. This makes it possible for
impeller interference or casing rubs to result from shifts in
the blower mounting, or from changes in piping support. If
this type of trouble is experienced, and the blower is found
to be clean, try removing mounting strains. Loosen blower
mounting bolts and reset the leveling and drive alignment.
Then tighten mounting again, and make sure that all piping
meets blower connections accurately and squarely Foreign
materials in the blower will also cause trouble, which can
only be cured by disconnecting the piping and thoroughly
cleaning the blower interior.

A wide range of causes & solutions for operating troubles
are covered in the TROUBLE SHOOTING CHECKLIST. The
remedies suggested should be performed by qualified
mechanics with a good background. Major repairs generally
are to be considered beyond the scope of maintenance, and
should be referred to an authorized ROOTS distributor.

Warranty failures should not be repaired at all, unless specif-
ic approval has been obtained through ROOTS before start-
ing work. Unauthorized disassembly within the warranty peri-
od may void the warranty.
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Figure 2 - Allowable Overhung Loads for V-Belt Drives Universal RAI®/URAI®-J Units

A 1/4" Max

Belt Pull lbs =
252100 • Motor HP

Blower RPM • Sheave Diameter

Frame Dimension Max Allowable Min Sheave
Size “A” Shaft Load (lb-in.) Diameter

22, 24 0.61 150 4.00
32, 33, 36 0.80 400 5.00
42, 45, 47 1.02 650 5.00
53, 56, 59 1.13 1,325 6.00

65, 68, 615 1.36 2,250 8.00
76, 711, 718 1.16 2,300 9.50

NOTE:
Arc of sheave belt contact on the smaller sheave not to be less than 170°
Driver to be installed on the inlet side for vertical units, and on the drive shaft side for hori-
zontal units.
ROOTS recommends the use of two or more 3V, 5V or 8V belts and sheaves.

Shaft Load (lb.in) = Belt Pull • (A + 1/4” + )
Sheave Width

2
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Above are suggested locations for available accessories.

Figure 3a - Air Blower Installation with Accessories

Figure 3b -Gas Blower Installation with Accessories

Above are suggested locations for available accessories.
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Blower Orientation Conversion

Model Reversible Whispair™

Rotation Design

Universal RAI yes no

URAI-J Whispair™ no yes

URAI-G yes no

Blower Orientation and Lubrication Points: Grease Lubricated Drive End 
Universal RAI series & URAI-G gas blowers

Special Note: WHISPAIR™ models are designed to operate
with only one shaft rotation direction to take full advantage of
the Whispair feature. Therefore, a WHISPAIR™ blower may be
operated in the following combinations.

• CCW Rotation: Bottom Shaft; Right side discharge or a
Left Shaft; Bottom discharge

• CCW Rotation: Top Shaft; Left side discharge or a Right
Shaft; Top discharge

• CW Rotation: Bottom Shaft; Left side discharge or a
Right Shaft Bottom discharge

• CW Rotation: Top Shaft; Right side discharge or a Left
Shaft Top discharge

Figure 4

or
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Table 1 - Universal RAI series, Universal URAI-DSl & URAI-G gas blower,  
Maximum Allowable Operating Conditions

22 2.5 5275 225 (125) 12 (827) 15 (500)
24 2.5 5275 210 (117) 7 (483) 15 (500)
32 3.5 3600 240 (133) 15 1034 16 (539)
33 3.5 3600 225 (125) 12 (827) 15 (500)
36 3.5 3600 225 (125) 7 (483) 15 (500)
42 4.0 3600 240 (133) 15 (1034) 16 (539)
45 4.0 3600 225 (125) 10 (690) 16 (539)
47 4.0 3600 225 (125) 7 (483) 15 (500)
53 5.0 2850 225 (125) 15 (1034) 16 (539)
56 5.0 2850 225 (125) 13 (896) 16 (539)
59 5.0 2850 225 (125) 7 (483) 15 (500)
65 6.0 2350 250 (130) 15 (1034) 16 (539)
68 6.0 2350 240 (133) 14 (965) 16 (539)

615 6.0 2350 130 ( 72) 7 (483) 14 (472)
76 7.0 2050 250 (139) 15 (1034) 16 (539)

711 7.0 2050 225 (125) 10 (690) 16 (539)
718 7.0 2050 130 ( 72) 6 (414) 12 (405)

Frame Gear Speed Temp. Rise Delta Pressure Inlet Vacuum 
Size Diameter (Inch) RPM F° (C°) PSI (mbar) INHG (mbar)

Drive End Breather Orientation for U-RAI series - DSL with Oil Lube



Frame Size Drive End  Capacity Fl. Oz. (Liters)
Vertical Horizontal

32 4.0 (.12) 6.5 (.19)
33 4.0 (.12) 6.5 (.19)
36 4.0 (.12) 6.5 (.19)
42 5.5 (.16) 10.8 (.32)
45 5.5 (.16) 10.8 (.32)
47 5.5 (.16) 10.8 (.32)
53 7.5 (.22) 14.8 (.44)
56 7.5 (.22) 14.8 (.44))
59 7.5 (.22) 14.8 (.44)
65 16 (0.47) 31 (0.91)
68 16 (0.47) 31 (0.91)

615 16 (0.47) 31 (0.91)

16

Ambient ISO
Temperature °F (°C) Viscosity No.

Above 90° (32°) 320
32° to 90° (0° to 32°) 220
0° to 32° (-18° to 0°) 150

Below 0° (-18°) 100

UNIVERSAL RAI, URAI-J, URAI-G 

Frame Size Gear End Capacity Fl. Oz. (Liters)
Vertical Horizontal

22 3.4 (.1) 6.1 (.18)
24 3.4 (.1) 6.1 (.18)
32 8.5 (.25) 16.0 (.47)
33 8.5 (.25) 16.0 (.47)
36 8.5 (.25) 16.0 (.47)
42 12.7 (.37) 22.8 (.67)
45 12.7 (.37) 22.8 (.67)
47 12.7 (.37) 22.8 (.67)
53 16.0 (.47) 27.6 (.82)
56 16.0 (.47) 27.6 (.82)
59 16.0 (.47) 27.6 (.82)
65 28.3 (.84) 52.1 (1.54)
68 28.3 (.84) 52.1 (1.54)

615 28.3 (.84) 52.1 (1.54)
76 32.3 (.96) 59.5 (1.76)

711 32.3 (.96) 59.5 (1.76)
718 32.3 (.96) 59.5 (1.76)

Table 4 - Universal URAI series with Grease Lubricated Drive End:  Specified Bearing
Greasing Intervals

Speed In RPM Operating Hours Per Day
8 16 24

Greasing Intervals in Weeks

750-1000 7 4 2
1000-1500 5 2 1
1500-2000 4 2 1
2000-2500 3 1 1
2500-3000 2 1 1

3000 and up 1 1 1

Table 2 - Recommended Oil Grades

UNIVERSAL URAI series-DSL Splash Lubricated Drive End

URAI GAS Blower Oil and Grease Specifications

The specified oil should be ROOTS synthetic P/N 813-106- of
the proper viscosity.

Table 3 - Approximate Oil Sump Capacities

The specified grease for servicing drive
end bearings of a Gas blower, use a NLGI
#2 premium grade aluminum complex*
grease, ROOTS P/N T20019001 with
300°F (149°C) service temperature and
moisture resistance and good mechanical
stability. 

When servicing drive end bearings of Non
Gas blower, use a NLGI #2 premium
grade microgel grease with 250°F (121°C)
service temperature and moisture resist-
ance and good mechanical stability.
ROOTS specifies Shell Darina EP NLGI
Grade 2. Product Code 71522.

NOTE: Lithium based greases are not
compatible with the ROOTS Synthetic
grease used when assembling a Gas
blower or the non-soap base grease used
when assembling a standard URAI blower.
Lithium based grease is not approved for
any ROOTS blowers.

See page 14 and 15  for illustration of vertical and horizontal configurations.

These capacities are provided to assist in stocking the correct amount of oil.  Exact sump capacities may differ slightly. See
“Lubrication” section for proper filling instructions.

Note that the gear end sump capacity is provided on the adjacent table.



17For your nearest ROOTS office contact information, please consult the last page of this document.
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1 Headplate Gear End 1
2 Headplate Drive End 1
3 Gearbox 1
4 Timing Gears 2
7 Gasket, Gear Box, DE Cover 1

11 Cylinder 1
12 Impeller & Shaft Drive 1
13 Impeller & Shaft Driven 1
14 Bearing, Ball 3
15 Bearing, Roller 1
16 Pin, Dowel 4
17 Gear Nut 2
19 Key 1
21 Plug, Pipe 3
23 Screw Hex 6
25 Breather (Plug Vent) 1
26 Screw, Hex *
27 Seal, Lip Bearing 4
31 Screw, Hex, Nylock 4
32 Screw, Hex 6
33 Seal Lip-Drive 1
34 Clamp Plate 2
35 Foot 2
39 Washer Mounting 4
40 Screw Socket 2
42 Screw Hex 2
48 DE Oil Slinger Set Screw 4
50 Drive End Cover 1
52 Drive End Oil Slinger 2
53 Oil Sight Glass 2

Universal RAI Series Blowers Parts List
6” & 7” Gear Diameter
(Refer to drawing #64792023)

1 Headplate Gear End 1
2 Headplate Drive End 1
3 Gearbox 1
4 Timing Gears 2
5 Cover-Blind (Plug Opening) 1
7 Gasket, Gear Box 1

11 Cylinder 1
12 Impeller & Shaft Drive 1
13 Impeller & Shaft Driven 1
14 Bearing, Ball 3
15 Bearing, Roller 1
16 Pin, Dowel 4
17 Gear Nut 2
19 Key 1
21 Plug, Pipe 3
23 Screw Hex Nylock 8
25 Breather (Plug Vent) 1
26 Screw, Hex *
27 Seal, Lip Bearing 4
31 Screw, Hex, Nylock 4
32 Screw, Hex 10
33 Seal Lip-Drive 1
34 Clamp Plate 2
35 Foot 2
37 Fitting, Grease 2
38 Fitting, Relief 2
39 Washer Mounting 4

Item # Part Name Qty.

*Quantities vary by blower.

Universal RAI Series Blowers Parts List
2-1/2” – 5” Gear Diameter

(Refer to drawing #64720023)

1 Headplate Gear End 1
2 Headplate Drive End 1
3 Gearbox 1
4 Timing Gears 2
5 Cover-Blind (Plug Opening) 1
7 Gasket, Gear Box 1

11 Cylinder 1
12 Impeller & Shaft Drive 1
13 Impeller & Shaft Driven 1
14 Bearing, Ball 3
15 Bearing, Roller 1
16 Pin, Dowel 4
17 Gear Nut 2
19 Key 1
21 Plug, Pipe 3
23 Screw Hex 6
25 Breather (Plug Vent) 1
26 Screw, Hex *
27 Seal, Lip Bearing 4
31 Screw, Hex, Nylock 4
32 Screw, Hex 6
33 Seal Lip-Drive 1
34 Clamp Plate 2
35 Foot 2
37 Fitting, Grease 2
38 Fitting, Relief 2
39 Washer Mounting 4
40 Screw Socket 2
42 Screw Hex 2

Item # Part Name Qty.

*Quantities vary by blower.

Universal RAI-DSL Series Blowers Parts List
3-1/2” – 5” Gear Diameter

(Refer to drawing #T30356023)

Item # Part Name Qty.

*Quantities vary by blower.

Universal RAI®-DSL Series Blowers Parts List 6” Gear Diameter
(Refer to drawing #T30382023)

1 Headplate Gear End 1
2 Headplate Drive End 1
3 Gearbox 1
4 Timing Gears 2
7 Gasket, Gear Box 1

11 Cylinder 1
12 Impeller & Shaft Drive 1
13 Impeller & Shaft Driven 1
14 Bearing, Ball 3
15 Bearing, Roller 1
16 Pin, Dowel 4
17 Gear Nut 2
19 Key 1

Item # Part Name Qty.

*Quantities vary by blower.

21 Plug, Pipe 3
23 Screw Hex Nylock 8
25 Breather (Plug Vent) 1
26 Screw, Hex *
27 Seal, Lip Bearing 4
31 Screw, Hex, Nylock 4
32 Screw, Hex 10
33 Seal Lip-Drive 1
34 Clamp Plate 2
35 Foot 2
39 Washer Mounting 4
48 DE Oil Slinger Set Screw 4
50 Drive End Cover 1
52 Drive End Oil Slinger 2

Item # Part Name Qty.
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Universal RAI Series Gas Blowers Parts List
6” Gear Diameter

(Refer to drawing #T3011023)

Item # Part Name Qty.

*DE cover gasket is not the same as the gasket used on the
GE.  You must specify the gasket required when ordering.
**Quantities vary by blower.

Universal RAI Series Gas Blowers Parts List
3-1/2” & 5” Gear Diameter

(Refer to drawing #T30099023)

1 Headplate Gear End 1
2 Headplate Drive End 1
3 Gearbox 1
4 Timing Gears 2
5 Cover-Blind (Plug Opening) 1
7 Gasket, Gear Box 1

11 Cylinder 1
12 Impeller & Shaft Drive 1
13 Impeller & Shaft Driven 1
14 Bearing, Ball 3
15 Bearing, Roller 1
16 Pin, Dowel 4
17 Gear Nut 2
19 Key 1
21 Plug, Pipe 3
23 Screw Hex 8
25 Breather (Plug Vent) 1
26 Screw, Hex 14*
27 Seal, Bearing 4
31 Screw, Hex 4
32 Screw, Hex 4
33 Seal Lip-Drive 1
34 Clamp Plate 2
35 Foot 2
37 Fitting, Grease 2
38 Fitting, Relief 2
39 Washer Mounting 4
40 Screw Socket 2
42 Screw Hex 2

Item # Part Name Qty.

*Quantities vary by blower.

Specified Lubricants

ROOTS Synthetic Oil:  ISO-VG-220 Grade

Part Number

Quart 813-106-001

Gallon 813-106-002

Case (12 qts) 813-106-008

ROOTS Synthetic Oil:  ISO-VG-320 Grade

Part Number

Quart 813-106-004

Gallon 813-106-005

Case (12 qts) 813-106-007

ROOTS Synthetic Grease:  NLGI #2

Part Number

14.5 oz. Tube T200019-001

5 Gallon Pail T200019-003

Case (30 tubes) T200019-002

1 Headplate Gear End 1
2 Headplate Drive End 1
3 Gearbox 1
4 Timing Gears 2
5 Cover-Blind (Plug Opening) 1
7 Gasket, Gear Box 1

7* Gasket DE Cover 1
11 Cylinder 1
12 Impeller & Shaft Drive 1
13 Impeller & Shaft Driven 1
14 Bearing, Ball 3
15 Bearing, Roller 1
16 Pin, Dowel 4
17 Gear Nut 2
19 Key 1
21 Plug, Pipe 3
23 Screw Hex Nylock 8
25 Breather (Plug Vent) 1
26 Screw, Hex 14**
27 Seal, Bearing 4
31 Screw, Hex 4
32 Screw, Hex 10
33 Seal Lip-Drive 1
34 Clamp Plate 2
35 Foot 2
37 Fitting, Grease 2
38 Fitting, Relief 2
39 Washer Mounting 4
40 Screw Socket 2
42 Screw Hex 2
43 Plug 8
53 Oil Sight Glass 2
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UNIVERSAL RAI (URAI) AIR BLOWERS
 URAI AIR BLOWERS (with Grease Lubricated Drive End)

FRAME INLET/DISCH SHAFT BARE
SIZE CONN. DIAMETER WEIGHT

65102020 22 1" NPT 0.625" 32
65103020 24 2" NPT 0.625" 43
71048020 32 1.25" NPT 0.750" 69
65105020 33  2" NPT 0.750" 74
65106020 36  2.5" NPT 0.750" 102
65108020 42  1.5" NPT 0.875" 88
65109020 45  2.5" NPT 0.875" 109
65110020 47  3" NPT 0.875" 128
65112020 53  2.5" NPT 1.125" 143
65113020 56  4" NPT 1.125" 170
65114020 59  4" NPT 1.125" 204
65116020 65  3" NPT 1.375" 245
65117020 68  5" NPT 1.375" 285
65118020 615  6" Flange 1.375" 425
65120020 76  4" NPT 1.562" 400
65121020 711  6" Flange 1.562" 530
65122020 718  8" Flange 1.562" 650

Refer to Specification Sheet S-12K84

 URAI-DSL AIR BLOWERS (with Dual Splash Lubrication DSL )
FRAME INLET/DISCH SHAFT BARE

SIZE CONN. DIAMETER WEIGHT
T30378020 32 1.25" NPT 0.750" 72
T30379020 33  2" NPT 0.750" 77
T30380020 36  2.5" NPT 0.750" 105
T30352020 42  1.5" NPT 0.875" 92
T30353020 45  2.5" NPT 0.875" 113
T30354020 47  3" NPT 0.875" 132
T30359020 53  2.5" NPT 1.125" 148
T30360020 56  4" NPT 1.125" 175
T30361020 59  4" NPT 1.125" 209
T30384020 65  3" NPT 1.375" 250
T30385020 68  5" NPT 1.375" 290
T30386020 615  6" Flange 1.375" 430

Refer to Specification Sheet S-27S03
Universal RAI air blowers include detachable mounting feet which permit vertical or horizontal installation.
The units are center timed for rotation in either direction.  The bearings on the URAI are grease lubricated
on the drive end and splash lubricated on the gear end.  The URAI-DSL is splash lubricated on BOTH ends.

BOM # *

BOM # *

 URAI-GTM GAS BLOWERS (with Grease Lubricated Drive End)
FRAME INLET/DISCH SHAFT BARE

SIZE CONN. DIAMETER WEIGHT
710480G0 32 1.25" NPT 0.750" 69
651050G0 33 2" NPT 0.750 74
651060G0 36 2.5" NPT 0.750 102
651080G0 42 1.5" NPT 0.875" 88
651090G0 45 2.5" NPT 0.875 109
651100G0 47 3" NPT 0.875 128
651120G0 53 2.5" NPT 1.125" 143
651130G0 56 4" NPT 1.125 170
651140G0 59 4" NPT 1.125 204
651160G0 65 3" NPT 1.375" 245
651170G0 68 5" NPT 1.375 285
651180G0 615 6" NPT 1.375 425

Refer to Specification Sheet S-60A01
Universal RAI-GTM gas blowers include detachable mounting feet which permit vertical or horizontal
installation. Feet are different for vertical and horizontal mounting.
The units are center timed for rotation in either direction.  The bearings on the Universal RAI-GTM are grease
 lubricated on the drive end and splash lubricated on the gear end.  ROOTS Synthetic lubricant is recommended.

UNIVERSAL RAI (URAI) GAS BLOWERS

BOM # *

Basic Connection & Drive Shaft Information
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UNIVERSAL RAI (URAI-J) WHISPAIR AIR BLOWERS

URAI-J WHISPAIR  AIR BLOWERS (with Grease Lubed Drive End)

BOM # * FRAME INLET/DISCH SHAFT BARE
SIZE CONN. DIAMETER WEIGHT

74065020 33J 2" NPT 0.750" 84
74086020 36J 2.5" NPT 0.750 112
74066020 45J 2.5" NPT 0.875" 119
74087020 47J 3" NPT 0.875 138
74067020 56J 4" NPT 1.125" 180

Refer to Specification Sheet S-33A93

URAI-J-DSL WHISPAIR  AIR BLOWERS (with Dual Splash Lubrication DSL )

BOM # * FRAME INLET/DISCH SHAFT BARE
SIZE CONN. DIAMETER WEIGHT

T30417020 33J 2" NPT 0.750" 87
T30418020 36J 2.5" NPT 0.750 115
T30410020 45J 2.5" NPT 0.875" 122
T30412020 47J 3" NPT 0.875 141
T30415020 56J 4" NPT 1.125" 185

Refer to Specification Sheet S-30S03

URAI-J METRIC WHISPAIR  AIR BLOWERS (with Grease Lubed Drive End)

BOM # * FRAME INLET/DISCH SHAFT BARE
SIZE CONN. DIAMETER WEIGHT

TBD 33J 2" BSP 19 mm 84
740860M0 36J 2.5" BSP 19 mm 112

TBD 45J 2.5" BSP 24 mm 119
TBD 47J 3" BSP 24 mm 138
TBD 56J 4" BSP 28 mm 180

Refer to Specification Sheet XXXXXX

URAI-J-DSL METRIC WHISPAIR  AIR BLOWERS (with Dual Splash Lubrication DSL )

BOM # * FRAME INLET/DISCH SHAFT BARE
SIZE CONN. DIAMETER WEIGHT

TBD 33J 2" BSP 19 mm 87
T304660M0 36J 2.5" BSP 19 mm 115

TBD 45J 2.5" BSP 24 mm 122
T304550M0 47J 3" BSP 24 mm 141

TBD 56J 4" BSP 28 mm 185
Refer to Specification Sheet XXXXX

Universal RAI-J air blowers incorporate the patented WhispairTM design in addition to the
same features as the original URAI blowers.  The URAI-J's are center timed, however the
WhispairTM benefits can only be realized when the jet is located in the discharge position.

Basic Connection & Drive Shaft Information
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NOTE: METRIC URAI product has metric shaft diameter and connection sizes
 URAI-METRIC AIR BLOWERS (with Grease Lubricated Drive End)

FRAME INLET/DISCH SHAFT BARE
SIZE CONN. DIAMETER WEIGHT

651020M0 22 1" BSP 16 mm 32
651030M0 24 2" BSP 16 mm 43
710480M0 32 1 1/4" BSP 19 mm 69
651050M0 33 2" BSP 19 mm 74
651060M0 36 2 1/2" BSP 19 mm 102
651080M0 42 1 1/2" BSP 24 mm 88
651090M0 45 2 1/2" BSP 24 mm 109
651100M0 47 3" BSP 24 mm 128
651120M0 53 2 1/2" BSP 28 mm 143
651130M0 56 4" BSP 28 mm 170
651140M0 59 4" BSP 28 mm 204
T30392060 65 3" BSP 32 mm 245
T30394060 68 5" BSP 32 mm 285
T30390060 615 150 NP10 32 mm 425
T30396060 76 4" BSP 38 mm 400
T30398060 711 150 NP10 38 mm 530
T30400060 718 200 NP10 38 mm 650

Refer to Specification Sheet XXXXX

 URAI-DSL-METRIC AIR BLOWERS (with Dual Splash Lubrication DSL )
FRAME INLET/DISCH SHAFT BARE

SIZE CONN. DIAMETER WEIGHT
T30463060 32 1 1/4" BSP 19 mm 72
T30464060 33 2" BSP 19 mm 77
T30465060 36 2 1/2" BSP 19 mm 105
T30451060 42 1 1/2" BSP 24 mm 92
T30452060 45 2 1/2" BSP 24 mm 113
T30453060 47 3" BSP 24 mm 132
T30459060 53 2 1/2" BSP 28 mm 148
T30460060 56 4" BSP 28 mm 175
T30461060 59 4" BSP 28 mm 209
T30472060 65 3" BSP 32 mm 250
T30473060 68 5" BSP 32 mm 290
T30474060 615 150 NP 10 32 mm 430

Refer to Specification Sheet XXXXX

Universal RAI air blowers include detachable mounting feet which permit vertical or horizontal installation.
The units are center timed for rotation in either direction.  The bearings on the URAI are grease lubricated
on the drive end and splash lubricated on the gear end.  The URAI-DSL is splash lubricated on BOTH ends.

BOM # *

UNIVERSAL RAI METRIC (URAI-M) AIR BLOWERS

BOM # *

Basic Connection & Drive Shaft Information
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CUSTOMER SERVICE 

Dresser Rooots
2135 Hwy 6 South
Houston, TX 77077

Toll Free Hot Line: 1-877-363-ROOT(S) (7668)
Toll Free Fax: 1-877-357-7238

Local Fax: 281-966-4309

Roots Factory Service 
& Repair Centers

Dresser Roots – Houston Service Center
Dresser Roots Factory Service & Repair Center

11611B Tanner Rd.
Houston, TX 77041
Ph:  713-896-4810
Fax:  713-896-4927

Dresser Roots – Connersville Service Center
Dresser Roots Factory Service & Repair Center

900 West Mount Street
Connersville, IN 47331

Ph:  765-827-9200  
Fax:  765-827-9266

Dresser Roots – United Kingdom Service Center
Dresser Roots Factory Service & Repair Center

PO Box B7
Off St Andrews Road

Turnbridge, Huddersfield 
England HD1 6RB

Ph:  +44 (0) 1484 422 222
Aftermarket Direct Line:  +44 (0) 1484 487 669

Aftermarket email: graeme.wadsworth@dresser.co.uk
Aftermarket Fax:  +44 (0) 1484 487 657

Dresser Roots – Mexico Service Center
Dresser Roots Factory Service & Repair Center

Henry Ford No 114
Esq. Roberto Fulton

Fracc. Industrial San Nicolas
Tlalnepantla, Edo de Mexico

Cp 54030
Ph:  +52 55 5317 5486
Fax:  +52 55 5317 5358 

©2005 Dresser, Inc. all rights reserved. • WHISPAIR is a trademark of Dresser, Inc. • ROOTS and Universal RAI are registered trademarks of Dresser, Inc.

Dresser Roots
Connersville Operation
900 West Mount Street
Connersville, IN 47331
Ph: 765-827-9200
Fx: 765-827-9266

Dresser Roots
Holmes Operation
PO Box B7
Off St. Andrews Rd
Turnbridge, Huddersfield
England HD1 6RB
Ph: +44-1484-422222
Fx: +44-1484-422668

Dresser Roots
Headquarters
2135 Hwy 6 South
Houston, TX 77077
Ph: 281-496-8100
Fx: 281-966-4711
Toll Free (US): 877-363-ROOT(S)

website: www.rootsblower.com • US email: ROOTS@dresser.com • UK email: DMD_ROOTS@dresser.co.uk
ISRB-2002 rev.0705 
(formerly IOM-180-205)





INSTALLATION AND

MAINTENANCE MANUAL FOR

LOW AND HIGH VOLTAGE

THREE PHASE INDUCTION MOTORS

                 AGA Line       H Line

         F Line             MASTER Line

----   IMPORTANT   ----

READ CAREFULLY THE INSTRUCTIONS INCLUDED IN THIS MANUAL
IN ORDER TO ENSURE A SAFE AND CONTINUOUS OPERATION TO

THE EQUIPMENT.

673.13/1101



Installation and Maintenance Manual for Low and High Voltage Three-Phase WEG Induction Motors
2

FOREWORD

The electric motor is an equipment widely used by man
in the industrial development as most of the machines

he has been inventing depend on it.

Taking into consideration the prominent role the electric motor plays on people's life,
 it must be regarded as a prime power unit embodying

 features that require special care including its installation
and maintenance in order to ensure perfect operation and longer life to the unit.

This means that the electric motor should receive particular attention.

The INSTALLATION AND MAINTENANCE MANUAL
FOR LOW AND HIGH VOLTAGE THREE-PHSE INDUCTION MOTORS

intends to assist those who deal with electric machines facilitating
their task to preserve the most important item of the unit:

The ELECTRIC MOTOR.

WEG INDÚSTRIAS S.A. - MÁQUINAS
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1. INTRODUCTION

IMPORTANT:
This manual concerns all Weg three
phase asynchronous squirrel cage
and slip ring motors. For motors built
with high number of special  features,

contact Weg Máquinas whenever an additional
support is required.
All standard and procedures included in this
manual must be followed accordingly to ensure
a proper operation to the equipment as well as
to ensure safety conditions to the personnel
involved in the motor operation.
Following these procedures is also important for
the warranty policy as explained at the end of
this manual.
Therefore, we strongly recommend to any user
of Weg motors to read carefully this manual
before motor installation and operation. In case
you still have further doubts, please contact Weg
Máquinas.

2. GENERAL INSTRUCTIONS

2.1. SAFETY INSTRUCTIONS

All personnel involved with electrical
installations, either handling, lifting, operation
and maintenance, should be well-informed and
up-to-dated concerning the safety standard and
principles that govern the work and furthermore,
they should be advised to heed them.
Before work commences, it is the responsibility
of the person in charge to ascertain that these
have been duly complied with and to alert his
personnel of the inherent hazards of the job in
hand.
It is recommended that these tasks be
undertaken by qualified personnel and they
should be instructed to:
- Avoid contact with energized circuits or

rotating parts;
- Avoid by-passing or rendering inoperative

any safeguards or protective devices;
- Avoid extended exposure in close proximity

to machinery with high noise levels;
- Use proper care and procedures in handling,

lifting, installing, operating and maintaining
the equipment, and

- Follow consistently any instructions and
product documentation supplied when they
do such work.

Before initiating maintenance procedures, be
sure that all power sources are disconnected
from the motor and accessories to avoid electric
shock.

2.2. UNPACKING

Prior to shipment motors are factory-tested and
dynamically balanced.
The adjusting and sliding surfaces are protected
with corrosion inhibitors.
Upon receipt, we recommend to check the
boxes to see if any damage has occurred during
transportation.
The motors are shipped with a shaft locking
device to avoid any damage to the bearings. We
recommended to keep this device in stock to be
used on all further transportation.

If any damage, contact the carrier and Weg
Máquinas. The lack of notice will void the
warranty.

When lifting the boxes, it is important to observe
the locals appropriate for this purpose as well as
to check the weight of the box and the hoist
capacity.
The motors shipped in wooden boxes must be
always lifted by the eyebolts or by forklift
machines and never by the shaft. The box never
can be turned around. Lifting and lowering of
such boxes must be done gently in order to
avoid damage to the bearings.
Make a visual inspection after the unpacking has
been effected. Do not remove the protecting
grease from the shaft end neither the stoppers
from the terminal boxes. These protecting
devices should remain at their places until the
installation is finished. For motors fitted with
shaft locking device, this device must be
removed. For motors fitted with ball bearings,
rotate manually the rotor several times. If
damages are noticed, contact the carrier and
Weg Máquinas immediately.

2.3. STORAGE

When motors are not immediately unpacked,
boxes should be stored in their normal upright
position in a dry temperature place, free of dust
dirt, gases and corrosive atmosphere. Any other
objects should not be stacked over or against
the boxes.
Motors must be storaged in places free from
vibrations in order to avoid damage to the
bearings. For motors fitted with space heaters,
these accessories must be kept switched-on. If
painting has suffered any damage, this must be
repainted to avoid rusting. The same appliers to
the machined surfaces when protecting grease
has been wasted.
For slip ring motors, brushes must be lifted and
removed from their pocket to avoid oxidation

!
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between contacts and rings when these motors
are storage for more than 2 months.

NOTE: Before operating the motor,
brushes must be reset in their pocket
and the fitting must be checked.

2.3.1. BEARING

When a motor is kept in stock for a period of six
months or less, it is not necessary to effect a full
inspection on the bearings before running it.
What has to be done is to rotate manually the
shaft monthly. However, when motor is kept in
stock for more than six months, the bearings
must be regreased, before operation, according
to item 4.1.2.3 on the other hand, if motor is kept
in stock for approximately 2 year or more,
bearings must be disassembled, according to
item 4.2.1.4 and washed with ether and
checked.
All the old grease must be removed. After the
reassembly, bearings must be regreased
according to item 4.2.1.3 of this manual.

2.3.2. SLEEVE BEARINGS

The performance of sleeve bearings depends on
its proper installation, lubrication and
maintenance. Before assembling and
disassembling it, read carefully the instructions
of this manual. The procedure described under
item 4.2.2 refers to the assembly and
disassembly of bearings in motors with the rotor
already mounted.

2.3.3. INSULATION RESISTANCE

When a motor is not immediately put into
operation, it should be protected against
moisture, high temperatures and impurities in
order to avoid damage to the insulation. The
winding insulation resistance must be measured
before operating the motor.
If the ambient contains high humidity, a
periodical inspection is recommended during
storage. It is difficult to determine rules for the
actual insulation resistance value of a motor as
the resistance varies according to type, size,
rated voltage, condition of the insulating material
used and method of construction of the motor. A
lot of experience is required to decide when a
motor is ready for operation. Periodical records
will help to take such decision.
The following guidelines show the approximate
insulation resistance values that can be

expected from a clean and dry motor at 40ºC
temperature ambient, when test voltage is
applied for a period of one minute, supplied by
the curve of figure 2.1, as per NBR 5383.
The RM insulation resistance is given by the
formula:

Where:
RM - Minimum insulation resistance
recommended in Mega Ohm with the winding at
a temperature of 40ºC;
Un - Rated voltage of the motor in kV.

If the test is performed at a different
temperature, it is necessary to correct the
reading to 40ºC by using an insulation
resistance variation curve in relation to
temperature, given by the motor it self. If this
curve is not available it is possible to use an
approximate correction given by the curve of
figure 2.1, as per NBR 5383 Standard.
On new motors, lower values are sometimes
obtained, as solvents are present in the
insulating varnishes which become volatile in a
later stage during normal operation. This does
not necessarily mean that the motor in not
suitable for operation considering that the
insulation resistance will increase after a period
of operation.

On old motors, still in operation,
higher values are normally
obtained. The comparison with
values obtained from previous tests

on the same motor under identical load,
temperature and humidity conditions will be a
better indication of the insulation conditions in
comparison to the value obtained from a single
test. Any sudden or high reduction of the value
requires careful attention.
The insulation resistance is normally measured
with a MEGOMETER.

If the insulation resistance is lower than the
values obtained by the above mentioned
formula, motors must be submitted to a drying
process, as per item 4.8.

!

!

RM  =  Un  +  1
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Figure 2.1.

Table 2.1. - Reference limits for insulation
resistant of electric motors.

Insulation Resistance
Value

Insulation Level

2MΩ or smaller Bad
< 50MΩ Dangerous

50...100MΩ Abnormal
100...500MΩ Good
500...1000MΩ Very good

> 1000MΩ Excellent

Table 2.2. - Polarization index (ratio between
1 and 10 minutes).

Polarization Index Insulation Level

1 or smaller Bad
< 1,5 Dangerous

1,5 a 2,0 Abnormal
2,0 a 3,0 Good
3,0 a 4,0 Very Good

> 4,0 Excellent

2.4. HANDLING

Use only the existing eyebolts to lift the motor.
Never lift the motor by the shaft. Check the
motor weight. Lifting and lowering must be done
gently in order to avoid damage to the bearings.
The eyebolts attached to bearing housing, heat
exchanger, endbells, etc, should be used to
handle these components only.

3. INSTALLATION

Electric motors should be installed in locations of
easy access for inspection and maintenance. If
the surrounding atmosphere contains humid,
corrosive or flammable substances or particles,
it is essential to ensure an adequate degree of
protection. The installation of motors in ambient
where there are vapours, gases or dusts,
flammable or combustible materials, subject to
fire or explosion, should be done in accordance
with ABNT NBR, NEC Art. 500 (National
Electrical Code) and UL-674 (Underwriters
Laboratories, Inc.) Standard.
Under no circumstances, motors can be
enclosed in boxes or covered with materials
which may impede or reduce the free circulation
of cooling air. Motors fitted with external cooling
must be located at least 50mm from the ground
to permit free air circulation. The air inlet and
outlet should never be obstructed or reduced by
conductors, pipes or other objects. The
installation site should permit conditions of air
renewal at a rate of 30m³ per minute for each
100kW motor output.

3.1. MECHANICAL ASPECTS

3.1.1. FOUNDATIONS

The motor base must be level and free from
vibrations. For this reason, concrete foundation
is recommended.
The type of base to be built will depend on the
nature of the soil at the installation site or on the
floor capacity.
When designing the motor foundation, it must be
taken into consideration the fact that the motor
might, occasionally, be submitted to a torque
higher than the rated torque. If such designing is
not correctly made, vibration problems can occur
to the unit (foundation, motor and driven
machine).

NOTE: On the concrete base, a metallic plate to
support the leveling bolt must be provided.
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Based on figure 3.1, the forces over the
foundation can be calculated by the following
formulas:

Where:
F1 and F2 - Forces on the base (N).
g - Gravity acceleration (9.81m/s²).
m - Motor weight (N).
Cmax - Breakdown torque (Nm).
A - Taken from motor dimensional drawing (m).

NOTE: The drawing above shows the forces
over the motor when running clockwise. For
counter clockwise rotation, forces are reversed
(F1, F2, 4.Cmax.).

Steel or iron blocks, plane surfaces blocks with
anchorage devices can be fitted in the concrete
foundation to fix the motor feet as suggested in
figure 3.2. It is important that all the structure
equipment are made in such a way that they can
transmit any force or torque which may occur
during the operation.

)(

max)4(
...5.01 A

CgmF ++=

)(

max)4(
...5.02 A

CgmF −+=
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Figure 3.2. Motor Fixation Types.

3.1.1.1. TYPES OF BASES

a) Concrete bases
As mentioned above, the concrete bases are the
most commonly used for the fixation of these
motors.

The type and size of the foundation - as well as
other fixing devices for this purpose will depend
on the type and size of the motor.

The motors can be mounted on a concrete base
with four foundation blocks. See dimensions of
the installation components in the table below.
Installation and examples:

Foundation block
Fastening bolts

(DIN 933)
Tapered pins

(DIN 258)Hole diameter in the
motor feet

Number Dimension Number Dimension Number Dimension

28 4 M24 4 M24 x 60 2 14 x 100
36 4 M30 4 M30 x 70 2 14 x 100
42 4 M36 4 M36 x 80 2 14 x 100
48 4 M42 4 M42 x 90 2 14 x 100

Table 3.1 - Anchorage measurements (example of installation).

Mounting dimensions
Thread

s t u v w

M26 and M30 50 450 220 265 315
M36 70 539 240 300 350
M42 70 600 270 355 400

Example 1
Example 2
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Examples of preparation:
Remove all dirt from the foundation blocks in
order to ensure a perfect anchorage between
the foundation blocks and the motor. Fix the
foundation blocks at the motor feet by means of
bolts.
Provide shims of different thickness (total
trickiness of about 2mm) between the motor feet
and the foundation base to ensure a further
accurate alignment vertically.
Inside the feet holes, the fastening bolts must be
covered with a metal sheet or presspan in order
to center the foundation blocks exactly to the
feet holes and perform an accurate alignment
horizontally.
Place shims or leveling bolts under the
foundation blocks in order to obtain a perfect
motor leveling and alignment between the motor
and the driven machine. After introducing the
concrete, make an accurate control of the
alignment. Eventual small corrections can be
done by washers or metal plates or by means of
a new adjustment of the fastening bolt
clearences. Tighten now firmly all fastening
bolts.
Make sure all motor feet surfaces are supported
uniformly without damaging motor frame. After
completing the test, introduce two tapered pins
for correct fastening. For this purpose, use the
pre-drilled holes in the feet.

b) Slide rails
When drive  system is done by pulleys, the
motor should be mounted on slide rails and the
lower part of the belt must be pulling.
The rail that stays near the drive pulley is
positioned in such a manner that the adjusting
bolt be between the motor and the driven
machine. The other rail must be positioned with
the bolt in the opposite position, as shown in fig.
3.3. The motor is bolted to the rails and set on
the base.
The drive pulley is then aligned in such a way
that its center be in the same level of the driven
pulley center.
Motor and driven machine shafts must be in a
parallel position.
The belt should not be excessively stretched,
see fig. 3.9.After the alignment, rails are to be
fixed.

Figure 3.3.

c) Metallic bases
The metallic bases must have a flat surface
under motor feet in order to avoid frame
deformation. The bearing housing surface
should be so determined that under the feet of
the motor one can place shim plates of
approximately 2mm thickness.
Motor should not be removed from their
common metallic bases for alignment, the
metallic bases should be leveled on the actual
foundation.
When a metallic base is used to adjust the
height of the motor shaft end with the machine
shaft end, it should be leveled on the concrete
base.
After the base has been leveled, foundation
studs tightened, and the coupling checked, the
metal base and the studs are then cemented.

3.1.2. ALIGNMENT/LEVELING

The electric motor must be accurately aligned
with the driven machine, particularly in cases of
direct coupling. An incorrect alignment can
cause bearing defects, vibrations and even shaft
breaking.
The best way to ensure correct alignment is to
use dial indicator placed on each coupling half,
one reading radially and the other axially.
In this way, simultaneous readings can be
informed and one can check any parallel (fig.
3.4a) or concentricity deviations (fig. 3.4b) by
rotating the shaft. The dial indicator should not
exceed 0.05mm. If the operator is sufficiently
skilled, he can obtain alignment with clearance
gauge and a steel ruler, providing that the
couplings be perfect and centered (fig. 3.4c)
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A measurement at 4 different points of the
circumference should not give a reading
difference larger than 0.03mm.

Figure 3.4a- Angular alignment  (parallelism).

Figure 3.4b - Radial alignment (concentricity).

Figure 3.4b - Radial alignment  (concentricity).

On the alignment/leveling it is important to take
into consideration the effect of the temperature
over the motor and driven machine. The
different expansion levels of the coupled
machines can modify the alignment/leveling
during motor operation.
After the set (motor and base) is perfectly
aligned either at cold or at hot, motor must be
bolted, as shown in fig. 3.5. There are
instruments which use visible laser ray added by
specific computer programs that can perform
and ensure high precision alignment.

Figure 3.5.

NOTE: Bolts, nuts and washers can be supplied
with the motor, if required.

3.1.3. COUPLINGS

a) Direct coupling
Whenever possible, it is recommended to use
direct coupling due to lower cost, less space
required, no belt slippage and lower accident
risk.
In case of speed ratio drives, it is also common
to use direct coupling with a gearbox.

IMPORTANT: Align carefully the shaft ends
using, whenever possible, flexible coupling.

Clearance values recommended
for direct coupling

Poles
Clearance

2 ≥ 4
Radial 0,03mm 0,05mm
Axial 3 to 4mm 3 to 4mm

Angular 0,10mm 0,10mm

b) Gearbox coupling
Poorly aligned gearbox couplings normally
cause jerking motions which provoke vibration to
the coupling and to the motor. Therefore, due
care must be given to correct shaft alignment,
perfectly parallel in cases of straight gears, and
at the correct angle for bevel or helical gears.
Perfect gear arrangements can be checked by
inserting a strip of paper on which the teeth
marks will be traced after a single rotation.

c) Belt and pulley coupling
Belt transmission is the most commonly used
when a speed ratio is required.

ASSEMBLY OF PULLEYS: The assembly of
pulleys on shafts featured with keyway and
threaded hole must be done by inserting it
halfway up to the keyway merely by manual
pressure.
On shafts without threaded hole it is
recommended to heat up the pulley to about
80ºC (fig. 3.6).

Figure 3.6. - Assembly or pulleys.
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DISASSEMBLY OF PULLEYS: for disassembly
of  pulleys it is recommended to use the devices
shown in figure 3.7 in order not to damage the
key neither shaft surface.

Figure 3.7. - Disassembly of pulleys.

Hammers should be avoided when fitting pulleys
and bearings. The fitting of bearings with the aid
of hammers causes spots in the bearing races.
These initially small spots increase with usage
and can develop to a stage that completely
damage the bearing. The correct positioning of a
pulley is shown in figure 3.8.

RUNNING: Avoid unnecessary thrusts on the
bearings by ensuring that the shafts are parallel
and the pulleys perfectly aligned (figure 3.9).

Figure 3.9 - Correct pulley alignment.

Laterally misaligned pulleys, when running,
transmit alternating knocks to the rotor and can
damage the bearing housing. Belt slippage can
be avoided by applying a resin type material
such as rosin.
Belt tension is only required to avoid slippage
during operation (figure 3.10). Excessively small
pulleys should be avoided; these cause shaft
flexion as belt traction increases with the
decrease of pulley size.

Figure  3.10 - Belt tension

NOTE: A belt with excessive tension increases
the force on the shaft end causing vibrations and
fatigue leading to a possible shaft rupture.
When specific pulleys are required, contact Weg
Máquinas in order to insure a correct designing.

Due to the existing tensions on the belts, there is
a reaction acting as radial load over the motor
shaft end.
The data to calculate such reaction (radial force)
are:
- Output transmitted [kW] (P);
- Motor speed [rpm] (RPM);
- Diameter of driven pulley [mm] (DPMV);
- Diameter of driven pulley [mm] (DPMT);
- Distance between centers [mm] (I);

INCORRECT CORRECT

INCORRECT
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- Friction coefficient [-] (MI) - (normally 0.5);
- Slip coefficient [-] (K);
- Belt contact angle on smaller pulley [RAD]
(alfa);
- FR: Radial force acting over the shaft end [N]
(FR).

The following graph indicate the maximum radial
thrusts acceptable by motor bearings up to
frame 450. Frame 500 and largeh will require an
analysis by Weg Máquinas.

NOTE: Always use couplings and pulleys duly
machined and balance with concentric and
equidistant holes.
Avoid, in all cases, oversized keys as these can
cause unbalancing.
In case these instructions are not followed
accordingly, vibration levels will occur.
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3.1.3.1. COUPLING ARRANGEMENT FOR
SLEEVE BEARING MOTORS - AXIAL
CLEARANCE

Motors fitted with sleeve bearings should be
directly coupled to the driven machine or even
using a gearbox. Pulley/belt coupling is not
recommended.
These sleeve bearing motors have three
identification marks on the shaft end. The central
mark (red painted) indicated the magnetic
center; the other two indicate the limits for the
rotor axial displacement
When coupling the motor, the following aspects
must be considered:
- Bearing axial clearance which is shown on

the chart below for each bearing size.
- Axial displacement of the driven machine, if

any.
Maximum axial clearance allowed by the
coupling.

Clearances applied to sleeve bearings for
motor supplied by Weg Máquinas

Bearing size Total axial clearance
in mm

9 3 + 3 = 6
11 4 + 4 = 8
14 5 + 5 = 10
18 7,5 + 7,5 = 15
22 12 + 12 = 24
28 12 + 12 = 24

The motor must be coupled in such a way that
the arrow attached to the bearing frame be
positioned exactly on the central mark (red
painted) while motor is in operation.
During motor starting or even under operation,
rotor should move freely between the two
external lots if the driven machine creates any
axial force on the motor shaft. Under no
circumstance, motor can operate continuously
with axial force on the bearing.

Sleeve bearings normally used by Weg
Máquinas are not designed to withstand axial
forces continuously.

Figure below shows part of the drive end
bearing highlighting a basic configuration of the
shaft/bearing set as well as axial clearances.

The figure below shows part of the bearing
frame where the arrow indicates the magnetic
center and the three marks on the shaft.

3.2. ELECTRICAL ASPECTS

3.2.1. SUPPLY SYSTEM

Proper electric power supply is very important.
All the wires and protection system must ensure
an excellent quality of electric power supply  on
the motor terminals within the following
parameters:
- Voltage: It can  fluctuate  within  a  range of
more or less 10% in relation to rated value.
- Frequency: It can fluctuate within a range of
more or less 15% in relation to rated value.
- Voltage/frequency: It can occur a combined
fluctuation of more or less 10%.
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3.2.2. CONNECTION

In order to connect the supply conductors,
remove the covers of the rotor and stator
terminal boxes (if any).
Cut the sealing rings (standard motors are not
supplied with cable glands) according to the
diameter to be used.
Insert the conductors into the rings. Cut the
supply conductors to desired length, disbarkt the
ends and assemble the terminals on them.
Connect the metallic covering of the conductors
(if any) to the common grounding.
Cut the grounding terminal to size and connect it
to the existing connector in the terminal box
and/or frame.
Fasten all connections firmly.

NOTE: Do not use, for terminal fastening, eel
washers or other material which do not have
excellent electric conductivity characteristics.

It is recommended to apply a grease protection
on all connections before performing the
connection. Insert all sealing rings into the
respective grooves. Screw the terminal box
cover carefully, ensuring that the sealing rings
are correctly introduced.

3.2.3. GENERAL CONNECTION DIAGRAMS

We are presenting below orientative connection
diagrams for squirrel cage and slip ring induction
motors as well as motors supplied with lighting
arrestors and surge capacitors:

General connection diagram for squirrel cage
motors:

General connection diagram for slip ring motors:

.

General connection diagram for motors supplied
with lightning arrestors and capacitors:

3.2.4. CONNECTION DIAGRAMS FOR
STATORS AND ROTORS

The following connection diagrams show the
number of terminals and how they have to be
connected.
There is a nameplate on the motor indicating the
connection diagram code that must be used.
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CONNECTION DIAGRAMS FOR STATORS: 3.2.5. STARTING METHODS FOR ELECTRIC
MOTORS

A) DOL STARTING.
Whenever possible, three-phase squirrel cage
motors should be started directly at full voltage
through a contactor.
DOL is the easiest method  of starting; only
feasible, however, when the starting current
does not affect the power supply.
Normally, the starting current of induction motors
is six to seven times the rated current. Note that
high starting current can cause supply
disturbances to other consumers due to voltage
drops in the main power supply.

Starting Duty
C1 Close Close

This situation  can  be  corrected  with  one of
the following options:
a) The power supply rated current  is so high

that the starting current is not proportionally
high;

b) Motor is started under no-load conditions
with a short starting cycle and, as a
consequence, a low starting current with a
transient voltage drop tolerable to other
consumers;

c) When duly authorized by the regional Hydro
Company (utility);
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B) STARTING WITH A COMPENSATING
SWITCH.

If DOL starting is not feasible, either due to
restrictions imposed by the utility or due to the
installation itself, reduced voltage indirect
starting methods can be used in order to reduce
the starting current.
The single line connection diagram (b) shows
the basic components of a compensating switch
featuring a transformer (usually an auto-
transformer) with a series of taps corresponding
to the different values of the reduced voltage.
Only three motor terminals are connected to the
switch, being the others interconnected as per
diagram for the indicated voltage.

Starting Duty
C1 Close Open
C2 Open Close
C3 Close Open

C) WYE-DELTA STARTING.
For wye-delta starting it is important that the
motor allows dual-voltage connections, and the
higher voltage must be equal to the lower
multiplied by  3.

For example:
The wye-delta connection is normally used only
for low-voltage motors due to availability of
control and protection devices:

Starting Duty
C1 Close Close
C2 Close Open
C3 Open Close

D) PART WINDING START (12 LEADS)
Motor with part winding. The starting is made
using only fifty percent of the winding.

d1) Part-winding start (12 leads).

Starting Duty
C1 Close Close
C2 Open Close
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d2) (Y/ ) Lower voltage.

Starting Duty
C1 Close Close
C2 Open Close
C3 Close Open

d3) (Y/ ) Higher voltage.

Starting Duty
C1 Close Close
C2 Open Close
C3 Close Open

E) SERIES-PARALLEL STARTING.

e1) Series-parallel starting  /  (12 leads).

Starting Duty
C1 Close Close
C2 Open Close
C3 Open Close
C4 Close Open

e2) Series-parallel starting /  (9 leads).

Starting Duty
C1 Close Close
C2 Open Close
C3 Open Close
C4 Close Open
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F) STARTING OF SLIP RING MOTORS
WITH RHEOSTAT
For starting of slip ring motors an external
rheostat is connected to the rotor by means of a
set of brushes and slip rings (connection
diagram F).
The extra rotor resistance is held in the circuit
during the starting to reduce the starting current
and increase torque. Furthermore, it is possible
to regulate the external resistance so as to have
a starting torque equal to, or close to the motor
breakdown torque.

NOTE: Every time customers intend to use
other than DOL, inform WEG Máquinas in
advance so we can analyse the starting torques
required by the load .

Starting Duty
C1 Close Close

Symbols:
C1, C2, C3 = contactors
C1, F2, F3 = fuses
FT1 = overload relay

3.2.6. MOTOR PROTECTION

Motors have, in principle, two types of
protection: protection against overload/locked
rotor, and short circuits.
Motors in continuous use should be protected
from overloading by means of a device
incorporated into the motor, or by independent
device, usually a fixed or adjustable thermal
relay equal or inferior to the value derived from
multiplying the rated power supply current at full
load by:
- 1.25 for motors with a service factor equal or

superior to 1.15 or
- 1.15 for motors with service factor equal to

1.0.
Electric motors are fitted, under customers
request, with overheating protective devices (in
case of overload, locked rotor, voltage drop,
inadequate motor ventilation) such as a
thermostat (thermal probe), thermistors, RTD s.
These overheating protective devices do not
require other independent devices.

3.2.6.1. TEMPERATURE LIMITS FOR
WINDINGS

The temperature of the winding hottest point
must be kept below the thermal class limit.
The total temperature corresponds to the sum of
ambient temperature plus temperature rise (T)
plus the difference between average
temperature of the winding and the hottest point.
By standard, maximum ambient temperature is
40°C. any temperature above this is considered
special.
The temperature values and the permissible
total temperature at the hottest point are given in
the chart below:

Insulation class B F H

Ambient temperature °C 40 40 40

T = Temperature rise
(resistance method) °C 80 100 125

Difference between hottest
point and average temperature °C 10 15 15

Total: Hottest point temperature °C 130 155 180

THERMOSTAT (Thermal probe):
These are bimetallic thermal detectors with
normally closed silver contacts and they trip at
pre-determined temperatures. Thermostats are
series-connected or independent according to
the connection diagram.
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THERMISTORS (PTC or NTC):
They are thermal detectors composed of
semi-conductors PTC which sharply change
their resistance when reaching a set
temperature. They are series-connected or
independent according to the connection
diagram

NOTE: Thermostats and thermistors are
connected to a control unit that cuts off the
motor power supply or switches on an alarm
system, in response to the thermistors reaction.

RESISTANCE TEMPERATURE DETECTORS
(RTD's):
RTD's are resistance thermal detectors usually
made of platinum.
Basically, RTD's operate on the principle that
the electrical resistance of a metallic conductor
varies linearly with the temperature. The
detector terminals are connected to a control
panel, usually fitted with a temperature gauge.
Normally Weg Motors are supplied with one
RTD per phase and one per bearing where
these protective devices are regulated for alarm
and subsequent switch-off. For extra safety
reasons, it is possible to fit two RTD's per
phase.
Table 3.2 shows a comparison between the
protection systems.

NOTE:

1) If required by the application, other protective
devices must be used besides the ones
indicated above.

2) Table 3.3 shows the temperature values in
relation to the measured Ohmic resistance.

3) It is recommended to adjust the relays
according to table 3, that is:

Class F:
Alarm: 140°C.
Tripping: 155°C.
Class H:
Alarm: 155°C.
Tripping: 180°C.
The alarm and tripping values can be defined
based on experience. However, they can not
exceed the values given previously.

!
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TABLE 3.2 - Comparison between Motor Protection Systems.

Current-based protection
Causes of overheating

Fuse only
Fuse and thermal

protector

Protection with
thermal probe in

the motor

1. Overload with 1.2 times the rated current. unprotected totally protected totally protected

2. Duty cycles S1 to S8, EB 120. unprotected partially protected totally protected
3. Brakings, reversion and operation with

frequent starts. unprotected partially protected totally protected

4. Operation with more than 15 starts p/hour. unprotected partially protected totally protected

5. Locked rotor. partially protected partially protected totally protected

6. Fault on one phase. unprotected partially protected totally protected

7. Excessive voltage fluctuation. unprotected totally protected totally protected

8. Frequency fluctuation on power supply. unprotected totally protected totally protected

9. Excessive ambient temperature. unprotected totally protected totally protected

10. External heating caused by bearings, belts,
pulleys etc. unprotected unprotected totally protected

11. Obstructed ventilation. unprotected unprotected totally protected

Table 3.3 - Variation of Platinum RTD's.

ºC 0 1 2 3 4 5 6 7 8 9

0 100.00 100.39 100.78 101.17 101.56 101.95 102.34 102.73 103.12 103.51

10 103.90 104.29 104.68 105.07 105.46 105.95 106.24 106.63 107.02 107.40

20 107.79 108.18 108.57 108.96 109.35 109.73 110.12 110.51 110.90 111.28

30 111.67 112.06 112.45 112.83 113.22 113.61 113.99 114.38 114.77 115.15

40 115.54 115.93 116.31 116.70 117.08 117.47 117.85 118.24 118.62 119.01

50 119.40 119.78 120.16 120.55 120.93 121.32 121.70 122.09 122.47 122.86

60 123.24 123.62 124.01 124.39 124.77 125.16 125.54 125.92 126.31 126.69

70 127.07 127.45 127.84 128.22 128.60 128.98 129.37 129.75 130.13 130.51

80 130.89 131.27 131.66 132.04 132.42 132.80 133.18 133.56 133.94 134.32

90 134.70 135.08 135.46 135.84 136.22 136.60 136.98 137.36 137.74 138.12

100 138.50 138.88 139.26 139.64 140.02 140.39 140.77 141.15 141.53 141.91

110 142.29 142.66 143.04 143.42 143.80 144.17 144.55 144.93 145.31 145.68

120 146.06 146.44 146.81 147.19 147.57 147.94 148.32 148.70 149.07 149.45

130 149.82 150.20 150.57 150.95 151.33 151.70 152.08 152.45 152.83 153.20

140 153.58 153.95 154.32 154.70 155.07 155.45 155.82 156.19 156.57 156.94

150 157.31 157.69 158.06 158.43 158.81 159.18 159.55 159.93 160.30 160.67

NOTE: When motors are supplied with accessories T-box, the connection terminals for thermal
protectors and other accessories are fitted in this T-box.
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GENERAL IDENTIFICATION OF TERMINALS,
STATOR, ROTOR AND ACCESSORIES
01 to 12 = Stator.
13 to 15 = Rotor.
16 to 19 = Space heater.
20 to 27 = RTD (PT100)in winding.
36 to 43 = Thermistors (PTC) in winding.
52 to 59 = Thermostats in winding (Klixon,
Compela).
68 to 71 = RTD's in the bearings.
72 to 75 = Thermistors in the bearings.
76 to 79 = Thermostats.
80 to 82 = Thermometer.
92 to 93 = Brakes.
94 to 99 = Current transformers.

CONNECTION DIAGRAM OF THERMOSTATS
(Klixon, Compela)

CONNECTION DIAGRAM OF THERMISTORS
(PTC)

CONNECTION DIAGRAM OF RTD'S (PT100)
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CONNECTION DIAGRAM IN THE BEARINGS

3.2.7. SPACE HEATERS

When motors are fitted with space heaters to
avoid water condensation during long periods o
standstill,
the space heaters must be connected so that
they are energized immediately after the motor
is switched-off and are energized immediately
after the motor is switched-on. A dimensional
drawing and a specific nameplate existing on the
motor indicate the supply voltage and the
characteristics of the space heaters installed.

CONNECTION DIAGRAM OF SPACE
HEATERS
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3.3. COMMISSIONING

3.3.1. PRELIMINARY INSPECTION

Before starting a motor for the first time, or after
long period of standstill, check the following
items:

1) Is the motor clean? Were all packing
materials and cleaning materials removed?

2) Make sure the supply voltage and
frequency correspond to those indicated on
the nameplate.

3) Ascertain that the endbell and bearing-
housing fastening bolts are firmly tightened.

4) Make sure the motor is correctly aligned (as
per item 3.1.2).

5) Are the bearings correctly lubricated (as per
item 4.2).

6) Are the rotor terminals connected? (Only for
slip ring motors).

7) Are the thermal protector conductors, the
rounding terminal and the space heaters
connected?

8) Is the insulation resistance of the rotor and
stator according to the prescribed value ?
(as per item 2.3.3).

9) Were all objects such as tools, measuring
instruments and alignment devices
removed from the area of the motor?

10) Are the brush-holders in order? Are the
brushes making contact? (see item 4.6).

11) Are all motor fixing bolts duly tightened?
12) When the motor is started at no load, does

it rotate freely without abnormal noise? Is
the direction of rotation correct? (To reverse
the rotation, invert any of two terminal leads
of the power supply).

13) Is the motor ventilation OK? Note the
direction of rotation of unidirectional motors.

NOTES:
1) The gap between brush holder and Slip ring

surfaces should be between 2mm to 4mm.
2) Brush pressure on the slip ring should be in

accordance with the specified value, and the
brush incidence to the contact surface
should be perpendicular.

3)   If the load (operation rated current) applied
to the motor are not in accordance with the
rated characteristics of such motor (above
or below), the brushes specification must be
analyzed in relation to the actual load
requirements. Check data given in item 4.6.

4)   Before changing rotation direction of two-
pole motors, contact Weg Máquinas for
analysis.

5)   The "H" line motors with special noise level
are built with unidirectional fan (all RPM´s).

To reverse rotation direction, contact Weg
Máquinas in order to analyze the fan.

6) The "Master" line motors are also built with
unidirectional fans. So if rotation direction
has to be reversed, contact Weg Máquinas
in order to analyze the fan.

WARNING:
The non observation of the items described
above can lead to serious problems to motor
performance, causing excessive wear to
brushes and slip rings (for wound rotor motors),
overheating and possible damage to motor
windings. These problems are not covered
under the warranty terms included in this
manual.

3.3.2. PARTIDA INICIAL

THREE-PHASE SQUIRREL CAGE ROTOR
MOTOR
After careful examination on the motor, follow
the normal sequence of starting operation listed
above.

THREE-PHASE SLIP RING MOTORS
The starting method must follow the
manufacturer instructions for starting methods.
On motors with permanent contact brushes, the
starting rheostat remains in the "run" position
while the motor is running. Special speed control
rheostat designed for permanent connection to
resistance contacts within a given range of
settings are an exception to the above.

FIX BRUSH-HOLDER SYSTEM
(permanent contact of brush with slip ring)
Brushes must be correctly set against the slip
ring.

ADJUSTABLE BRUSH-HOLDER SYSTEM
(manual or automatic)
Brushes must be in contact and correctly set
against the slip rings.
After complete motor acceleration, make sure
that the brush lifting system has worked.

3.3.3. OPERATION

Run the motor coupled to the load for a period of
at least one hour to check if abnormal noises or
sign of overheating occur. If there will be
excessive vibrations in the unit between the

! ! !
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initial operation condition and the condition after
thermal stability, alignment and leveling must be
rechecked. Compare the line current drawn with
the value shown on the nameplate.
Under continuous duty without load fluctuation,
this should not exceed the rated current times
the service factor, also shown on the nameplate.
All measuring instruments and devices should
be continuously checked in order to correct any
abnormal operation, if required.

3.3.4. SHUTDOWN PROCEDURE

Before proceeding any task on the motor, it is
extremely important to observe the following: to
touch any moving part on a running motor, even
switched-off, is a danger to life.

a) Three-phase squirrel cage motors:
It suffices to open stator circuit switch, and with
the motor stopped, reset the auto-transformer, if
any, to the "start" position;

b)   Three-phase slip ring motors:
Open the stator circuit switch. When the motor is
stopped, reset the rheostat to the "start"
position.

3.4. ACOUSTICAL PROPERTIES

Day by day, electrical motors are increasingly
used in offices and homes. Under these
circumstances, it is essential that motors
operate silently and safe without contributing to
ambient discomfort. The solution lies in the ever
closer collaboration of the user and the motor
manufacturer.
The proper planning of home, office and factory
acoustics requires a knowledge of the sources
of motor noises and how they affect the ambient
noise level wherever motors are located.
The following parts of a motor can generate
noise within the audio-frequency range:
1. Cooling system.
2. Brushes.
3. Bearings.
4. Magnetic circuit.
The part of the motor mainly responsible as
noise source depends on its  size, speed,
degree of mechanical protection (casing) and of
the driven machine design. Cooling system
noise is airborne and usually affects only the
noise level in the ambient where motor is
installed. How ever, it is a different matter if the
noise source is in the bearings or in the
magnetic circuit. In this case, the noise is due to
mechanical vibration of the part itself, or of the
entire motor, and the sound is spreaded through

the foundation, walls or ducts. This type of
sound propagation, via structural components of
an installation, can be reduced by installing the
motor on suitable designed vibration dampers. It
is important to note that improper dampers can
even increase vibration.
The graphs in figures 3.11 to 3.18 show noise
reduction attainable with different devices. The
illustrations below each graph represent
imaginary motors.
The dotted line indicates the noise level without
any steps have been taken to reduce noise; the
continuous line shows noise level after the
suggested measures have been taken
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Figure 3.11 - Motor without dampers

Figure 3.12 - Motor mounted on dampers.

Figure 3.13 - Motor without dampers but with
wall covered with sound absorbent material

Figure 3.14 - Motor installed in a cubicle covered
with absorbent material
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Figure 3.15 - Motor enclosed in solid-walled
cubicle. Wall material is of high density

Figure 3.16 - Motor in solid-walled cubicle and
additionally mounted on dampers

Figure 3.17 - Motor in solid-walled cubicle
covered by absorbent material and mounted on
dampers

Figure 3.18 - Motor in double solid-walled
cubicle with internal surfaces covered with
absorbent material and mounted on a double set
of dampers.
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3.5. MOTOR USED ON HAZARDOUS AREA –
EXPLOSIVE GAS ATMOSPHERES

Motors designed for hazardous areas are fitted
with additional safety features which are defined
in specific standards for each type of hazardous
location, based on its classification.
The general requirements for electrical
apparatus for hazardous locations are described
in the following Brazilian and foreign standards,
respectively:
NBR 9815 = Electrical apparatus for explosive
gas atmospheres.
General requirements (specifications)
IEC 79-0 = Electrical apparatus for explosive
gas atmospheres.
EN 50014 = Electrical apparatus for potentially
explosive atmosphere.
General requirements

3.5.1. GENERAL CARE WITH ZHAZARDOUS
LOCATION MOTORS

Before installing, operating or carrying out
maintenance services on electric motors used
on hazardous locations, care must be taken on
the following:
- The standards listed below, applied to each

case, must be studied and understood;
- All requirements included in the applicable

standards must be understood accordingly.

Exe – Increased Safety: IEC 79-7 / NBR 9883 /
EN 50019.
Exp. – Pressurized: IEC 79-2 / NBR 5420.
Exn – Non sparking: IEC 7915.

3.5.2. ADDITIONAL CARE RECOMMENDED
FOR HAZARDOUS LOCATION MOTORS

- Before carrying out maintenance services,
inspections or repairs on the motor, make
sure it is de-energized and completely
stopped;

- All motor protections must be correctly
installed and duly adjusted before starting the
operation;

- Make sure motors are properly grounded;
- Connection terminals must be properly

connected so as to avoid poor contacts
which can result in overheating or sparking.

NOTE: All other recommendations referring  to
storage, handling, installation and maintenance
included in this manual and applied to the motor
in question must also be followed accordingly.

4. MAINTENANCE

A well-programmed maintenance of electric
motors can be summed up as a periodical
inspection of insulation levels, temperature rise
(winding and bearings), wears, bearing
lubrication and useful life, and occasional
checking of fan air flow, vibration levels, brushes
and slip rings wears.
In case one of the above items are not followed
accordingly, you might have unexpected stops
of the equipment. Inspection cycles depend on
the type of the motor and conditions under which
it operates.
Frame must be kept clean, free of dust, dirt or oil
in order to make the cooling process easier.

Transportation care:
On any transportation, motors fitted with roller or
ball bearings must have their shaft locked in
order to avoid bearing damage.
To lock the shaft use the shaft locking device
shipped together with the motor. See item 2.2.

4.1. CLEANLINESS

Motors should be kept clean, free of dust, dirt
and oil. Soft brushes or clean cotton rags should
be used to clean the motors. A jet of
compressed air should be used to remove
non-abrasive dust from the fan cover and any
accumulated grime from the fan and cooling fins.
The heat exchanger tubes (if any) must be kept
clean and free of any obstructing object to
facilitate the air circulation. For the cleanliness of
the tubes, a stick with a round brush at the ends
can be used which, inserted in such tubes,
removed all accumulated dirt.

NOTE: To perform such cleanliness, remove
the ND endbell of the heat exchanger and insert
the brush into the tubes.

In order to effect this cleanliness, a stick can be
used which, inserted into the tubes, remove all
the accumulated dust. If motor is fitted with air-
water heat exchanger, a periodical cleanliness is
inside the radiator tube is required to remove
any dirt condensation.
On slip ring motors, brushes and brush-holders
should never be cleaned with compressed air,
but with vacuum cleaner or any cotton rag
soaked in a suitable solvent (see item 4.4. and
4.5).
Oil or damp impregnated impurities can be
removed with rags soaked in a suitable solvent.
Terminal boxes of IP54 protection motors should
also be cleaned; their terminals should be free of
oxidation, in perfect mechanical condition, and
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all unused space dust-free. For aggressive
environment, IP(W)55 protection motors are
recommended.

4.1.1. PARTIAL MAINTENANCE

- Drain the condensed water.
- Clean the inside of the terminal boxes.
- Make a visual inspection of the winding

insulation.
- Clean the slip rings (see 4.4 and 4.5).
- Check  the condition of the brushes.
- Clean the heat exchanger.

4.1.2. COMPLETE MAINTENANCE

- Clean the dirty windings with a soft brush.
- Grease, oil and other impurities which

adhered on the winding can be removed with
a rag soaked in alcohol. Dry the windings
with a jet of compressed air.

- A jet of compressed air should be used to
clean the bearings and the air ducts in the
stator and rotor cores.

- Drain the condensed water and clean the
inside of the terminal boxes as well as the
slip rings.

- Measure the insulation resistance (see table
2.1).

- Clean the brushes/brush holders according
to items 4.4 and 4.5.

- Clean the heat exchanger accordingly.

NOTE: When motor is fitted with
air inlet and/or air outlet filters,
these should be cleaned with a jet
of compressed air. If the dust is
difficult to be removed with a jet of

compressed air, then they should be washed in
cold water with neutral detergent. After that, dry
them in horizontal position.

4.2. LUBRICATION

4.2.1. GREASE LUBRICATED BEARINGS

The purpose of this maintenance is to lengthen
bearing life.

MAINTENANCE INCLUDES:
a) Attention to the overall status of the bearings;
b) Cleaning and lubrication;
c) Inspection in details of the bearings.

Motor noise should be measured at regular
intervals of one to four months. A well-tuned ear
is perfect capable of distinguishing unusual
noises, even with rudimentary tools such as a
screw driver, etc. For a more reliable analysis of
the bearings, sophisticated equipment is
required.

Bearing temperature control is
also part of routine maintenance.
The temperature rise of grease
lubricated bearings as
recommended under item 4.2.1.2

should not exceed 60ºC (T = 60°C/max.
ambient = 40°C, absolute temperature =  T +
ambient) measured at the external bearing
cap.

Constant temperature control can be done by
means of external thermometers or by
embedded thermal elements.

Alarm and tripping temperatures
for ball bearings can be set for
90°C and 100°C respectively.

Weg motors are normally supplied with grease
lubricated ball or roller bearings.
Bearings should be lubricated to avoid metallic
contact of the moving parts, and also for
protection against corrosion and wear. Lubricant
properties deteriorate in the course of time and
due to mechanical operation and, furthermore,
all lubricants are subject to contamination under
working conditions. For this reason, lubricants
must be renewed or replaced from time to time.

4.2.1.1. LUBRICATION  INTERVALS

WEG motors are supplied with Polyurea-based
POLIREX EM grease (Supplier: ESSO) enough
for the running period given on the data sheet
and bearing nameplate..
Lubrication intervals depend on the size of the
motor, speed, working conditions, type of grease
used and working temperature. The lubrication
period and type of bearings are indicated on the
motor nameplate.

Motors kept in stock should be
relubricated every six months. Once
a month, shaft must be in order to
have the grease homogenized.

!

!

!

!
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Table 1

MAXIMUM LUBRICATION INTERVAL FOR HORIZONTALLY MOUNTED MOTORS

ROLLER BALL BEARINGS

Bearings Poles

Lubrication
Interval (hours)

Amount
of

Grease
(grams)

Bearings speed
limit (rpm) Bearings Poles

Lubrication
Interval
(hours)

Amount
of

Grease
(grams)

Bearings speed
limit (rpm)

60 Hz 50 Hz 100% 75% 60 Hz 50 Hz 100% 75%
8 or + 12000 13200 8 or + 8000 9000

6204
6 10200 11300

5 15000 11250
6 6600 7500

20 4500 3375

8 or + 11100 12300 4 4800 5600
6205

6 9500 10500
5 13000 9750

6216

6316
2 750 1800

35 3800 2850

8 or + 10500 11600 8 or + 7700 8700
6 9000 9900

5 11000 8250
6 6300 7200

25 4000 3000

4 7100 7800

6218

6318 4 4500 5300 45 3600 2700

6220 2 - 650 35 3600 2700

6206

6306

2 4500 5100
10 9500 7125

8 or + 7500 8400
4 6800 7500 6 6000 6900

35 3600 2700
6307

2 4100 4800
10 8500 6375

6220

6320 4 4200 5000 50 2800 2100
8 or + 9600 10700 8 or + 7200 8300

6 8100 9200
10 8500 6375

6 5900 6800
40 2800 2100

4 6300 7200

6222

6322 4 3900 4800 60 2400 1800

6208

6308
2 3800 4500

10 7500 5625
8 or + 7100 8000

8 or + 9300 10400 6 5600 6500
45 2600 1950

6 8000 8900
10 7500 5625

6224

6324 4 3500 4500 75 2200 1650
4 6200 6900 8 or + 6600 7700

6209

6309
2 3500 4200

15 6700 5025
6 5300 6200

50 2400 1800

8 or + 9000 10100

6226

6326 4 2700 4100 85 2200 1650
6 7700 8600

10 7100 5325
8 or + 6200 7100

4 5900 6600 6 4800 5700
55 2200 1650

6210

6310
2 2900 3900

15 6000 4500
6228

6328 4 2000 3600 95 2000 1500
8 or + 8900 9800 8 or + 5700 6800

6 7400 8300
15 6300 4725

6 4400 5300
65 2000 1500

4 5700 6500

6230

6230 4 1500 3000 105 1800 1350

6211

6311
2 2400 3800

20 5600 4200
8 or + 5400 6300 70 1900 1425

8 or + 8600 9600
6232

6332 6 4100 5000 120 1700 1275
6 7200 8100

15 5600 4200
8 or + 5100 6000 85 1800 1350

4 5400 6200
6234

6334 6 3800 3800 130 1600 1200

6212

6312
2 2100 3300

20 5300 3975
8 or + 4500 5300 95 1600 1200

8 or + 8300 9300
6238

6338 6 2600 3900 160 1400 1050
6 6900 7800

15 5000 3750
8 or + 3600 4500 130 1300 975

4 5100 5900
6244

6344 6 1400 2700 205 1200 900

6214

6314
2 1400 2600

30 4500 3375
6252 8 or + 2000 3300 195 1100 825

6315 2 1050 2100 30 4300 3225

NOTE: - Standard lubrication interval applied to 40°C ambient temperature and types of grease
              according to table 4.1;

- For vertically mounted motors, lubrication interval must be reduced by half;
- Bearing average temperature considered T = 90°C;
- For ambient temperature other than 40°C, use the following corrections:

Tamb = 45°C (lubrication interval at 40°C) x 0.6;
Tamb = 50°C (lubrication interval at 40°C) x 0.36.
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Table  2

MAXIMUM LUBRICATION INTERVAL FOR HORIZONTALLY MOUNTED MOTORS

LOCKED BALL BEARINGS

Lubrication
Interval
(hours)

Bearing
speed Limit

(rpm)

Lubrication
Interval (hours)

Bearing speed Limit
(rpm)Bearing Pole

60 Hz 50 Hz

Amount
of

Grease
(grams) 100% 75%

Bearing Pole

60 Hz 50 Hz

Amount of
Grease
(grams)

100% 70%
NU310 4 4700 5300 15 5600 4200 8 or + 5600 6500

8 or + 6900 7700 6 4200 5100
45 2400 1800

6 5700 6500
15 5000 3750

NU224

NU324 4 1700 2700 75 1900 1425NU212

NU312 4 4100 5000 20 4000 3000 8 or + 5300 6000
8 or + 6600 7400 6 3600 4800

50 2200 1650

6 5400 6200
15 4500 3375

NU226

NU326 4 1400 2300 85 1800 1350NU214

NU314 4 3500 4700 30 3600 2700 8 or + 5000 5700
8 or + 6300 7200 6 3000 4400

55 2000 1500

6 5300 6000
20 4000 3000

NU228

NU328 4 1050 1800 95 1800 1350NU216

NU316 4 3000 4200 35 3200 2400 8 or + 4500 5400 65 1900 1425
8 or + 6200 6900

NU230

NU330 6 2600 3800 105 1700 1275
6 5000 5700

25 3600 2700
8 or + 3900 5000 70 1800 1325NU218

NU318 4 2700 3800 45 2800 2100
NU232

NU332 6 2300 3300 120 1500 1125
8 or + 6000 6800 8 or + 3500 4800 85 1800 1325

6 4800 5600
35 3200 2400

NU234

NU334 6 1800 2900 130 1600 1200NU220

NU320 4 2400 3300 50 2400 1800
8 or + 5700 6600

6 4500 5400
40 2800 2100NU222

NU322 4 2000 3000 60 2000 1500

NOTE: - Standard lubrication interval applied to 40°C ambient temperature and types of grease
              according to table 4.1;

- For vertically mounted motors, lubrication interval must be reduced by half;
- Bearing average temperature considered T = 90°C;
- For ambient temperature other than 40°C, use the following corrections:

Tamb = 45°C (lubrication interval at 40°C) x 0.6;
Tamb = 50°C (lubrication interval at 40°C) x 0.36.
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MAXIMUM LUBRICATION INTERVAL FOR HORIZONTALLY MOUNTED MOTORS

SPHERICAL ROLLER BEARINGS

LUBRICATION INTERVAL
(HOURS)BEARING SPEED

LIMIT (RPM)BEARING
AMOUNT OF

GREASE
(GRAMS)

100% 75%

POLE
60 Hz 50 Hz

12 or + 2400 3000
10 1800 2400
8 1300 1700

23032 75 1700 1275

6 700 1100
12 or + 1800 2400

10 1500 1800
8 1000 1400

23036 105 1400 1050

6 - 800
12 or + 1500 2000

10 1200 150023040 130 1200 900
8 750 1100

NOTE: - Standard lubrication interval applied to 40°C ambient temperature and types of grease
              according to table 4.1;

- For vertically mounted motors, lubrication interval must be reduced by half;
- Bearing average temperature considered T = 90°C;
- For ambient temperature other than 40°C, use the following corrections:

 Tamb = 45°C (lubrication interval at 40°C) x 0.6;
 Tamb = 50°C (lubrication interval at 40°C) x 0.36.

SOME TYPICAL GREASES FOR CERTAIN APPLICATIONS

SUPPLIER APPLICATION GREASE
TEMPERATURE FOR

CONSTANT OPERATION (ºC)

POLYREX EM (POLYUREA BASE) (-30 a +170)
ESSO

UNIREX N2 (LITHIUM BASE) (-30 a +165)

SHELL

NORMAL

(*)ALVÂNIA R3 (LITHIUM BASE) (-35 a +130)

KLÜBER LOW TEMPERATURES ISOFLEX NBU15 (BARIUM COMPLEX) (-60 a +130)

Table 4.1 shows some types of grease.

NOTE: (*) If use the grease ALVÃNIA R3, do the correction:
LUBRICATION INTERVAL (ALVÂNIA R3) = Normal Lubrication Interval x 0.65
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4.2.1.2. QUALITY AND QUANTITY OF
GREASE

Correct lubrication is important for proper
bearing operation. It means to say the grease
must be applied correctly and in sufficient
amount. On the other hand, insufficient or
excessive greasing are prejudicial.
Excessive greasing causes overheating due to
high resistance encountered by the rotating
parts and, in particular, by the compacting of the
lubricant and its eventual loss of lubricating
qualities.
This can cause leakage with the grease
penetrating into the motor winding, commutator
rings or brushes.
A lithium based grease is commonly used for the
lubrication of electric motor bearings as it is of
good  mechanical stability, insoluble in water
and has a melting point of approximately 200ºC.
This grease should never be mixed with sodium
or calcium based grease.

4.2.1.3. COMPATIBILITY

The compatibility of different types of grease can
create occasional problems. When the
properties of the mixture remain within the
individual property  range of  the greases, we
can say the greases are compatible. To avoid
any possible incompatibility grease problem we
recommend to perform an appropriate
lubrication which can be summarized as follows:
after removing the old grease and caring out a
complete cleanliness of the grease cavity, new
grease must be pumped in. When this
procedure is not allowed, pump in new grease
by pressure. This must be repeated until a new
grease is drained out through the grease relief.
As a general rule, greases with same
soponification type are compatible. However
depending on the mixture rate, they can then be
recommended to mix different types of grease
before contacting a service agent and/or WEG.
Same and basic oils can not be mixed as they
will not produce a homogeneous mixture. In this
case, either a hardening or a softening (or drop
of the resulting mixture melting point) can occur.

Standard grease used on WEG
motors is Polyurea-based
POLIREX EM (Supplier: ESSO).
The specification of this grease
as   well  as  lubrication  intervals

are  supplied on the bearing nameplate
attached to motor frame.

4.2.1.4. LUBRICATING INSTRUCTIONS

All high  and low  voltage motors are fitted with
grease fitting for the bearing lubrication.
The lubrication system was designed to allow,
when regreasing, the removal of all grease from
the bearings races through a grease relief which
at the same time impedes the entry of dust or
other contaminants harmful to the bearing.
This grease relief also avoids injury to the
bearings from the already known problem of
over-greasing. It is advisable to relublicated
while the motor is running  so as to allow the
renewal of grease in the bearings housing.
If this procedure is not possible due to existing
parts  near the nipple (pulleys, etc), which can
be harmful to the operator, the following
procedure should be followed:
- Inject about half the estimated amount of

grease and run the motor at full speed for
approximately one minute;

- Switch off the motor and inject the remaining
grease.

The injection of all the grease with the motor
stopped can cause penetration of a portion of
the lubricant into the motor through the internal
seal of the bearing housing.

NOTE: Grease fittings must be clean before
greasing the motor in order to avoid entry of any
foreign bodies into the bearing. For lubrication,
use only a manual grease gun.

Figure 4.1.
- Bearings and lubrication system.

!

Never mix greases with different base
components.
Example: A calcium based grease must not
be mixed with a polyurea based grease.

!
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BEARING LUBRICATION STEPS
1) Remove the grease relief cover.
2) Clean the area around the grease fitting with

a clean cotton fabric.
3) With the motor running, add grease with a

manual grease gun until the lubricant
commences to expelle from the grease relief,
or insert the amount of grease recommended
in Tables herewith indicated.

4) Leave the motor running enough time to
drain all excess of grease.

4.2.1.5. REPLACEMENT OF BEARINGS

After removing the bearing cap, avoid demage
to the cores by filling the air gap between the
rotor and the stator with stiff paper of a proper
thickness. Providing suitable tooling is
employed, disassembly of bearings is not
difficult. (See bearing extractor with 3 grips in fig.
4.2).

Figure 4.2 - Bearing Extractor.

The extractor grips must be applied to the
sidewall of the inner ring to be stripped, or to an
adjacent part.
To ensure perfect functioning and no injury to
the bearing parts, it is essential that the
assembly be done under conditions of complete
cleanliness and by skilled personnel. New
bearings should not be removed from their
packages until they are assembled. Prior to
fitting a new bearing, ascertain that the shaft has
no rough edges or signs of hammering.
During assembly, bearings cannot be subjected
to direct blows. To make the assembly easier, it
is recommended to heat up (inductive heater)
the bearing. The aid used to press or strike the
bearings should be applied to the inner ring.

4.2.2. ASSEMBLY/DISASSEMBLY OF
SLEEVE BEARINGS

4.2.2.1. GENERAL INSTRUCTIONS

Sleeve bearing performance is dependent on
proper installation, lubrication and maintenance.
Before assembling the bearing carefully read all
instructions contained herein to become familiar
with the complete bearing assembly procedure.
A proper maintenance of sleeve bearings
include periodical checking of the level and
actual condition of the lubricating oil, checking of
noise level and vibration of the bearings, follow-
up of the operating temperature, and fastening
of the fixing and assembly bolts. The frame must
be kept clean, free from dust, oil and dirt to
facilitate cooling system.
Threaded holes for connecting the thermometer,
oil sight glass, oil inlet, and immersion heater, or
cooling coil (for oil sump thermometer or
circulating pump with adapter) are provided on
either side, so that all connections can be made
on the right or left side of the bearing housing as
required.
The oil drain plug is located centrally on the
underside of the bearing housing.
In case of circulating oil lubrication, the outlet
connection should be screwed into the threaded
hole of an oil sight glass.
If the bearing is electrically insulated, the
spherical liner seat surfaces in the housing are
lined with a non-conducting material.
Do not remove this lining.
The antirotation pin is also insulated and the
shaft seals are manufactured from a special
non-conducting material.
Temperature monitoring instruments with
contact to the bearing liner should be insulated
appropriately (i.e., insulated protection tubes,
synthetic fittings, etc.)
Water-cooled bearings are provided with the
cooling coil installed. Care must be taken to
protect the connections from damage when
handling the housing prior to installation.

4.2.2.2. DISASSEMBLY OF THE SLEEVE
BEARING SYSTEM (TYPE "EF")

To disassemble the bearing liner and all
associated parts from the bearing housing, carry
out the following instructions. Carefully store all
disassembled parts in a safe location (see fig.
4.3.).
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Figure 4.3.

1) Drain plug;
2) Bearing housing;
3) Motor frame;
4) Fixing bolts;
5) Bearing housing cap;
6) Bearing housing cap split line bolt;
7) Machine seal;
8) Machine seal bolt;
9) Lifting eyebolt;
10) External cover bolts;
11) External cover;
12) Bearing liner - bottom half;
13) Bearing liner - top half;
14) Oil ring;
15) Oil inlet;
16) Connection for temperature sensor;
17) Oil sight glass or oil outlet for
18) Lubrication;
19) Drain for pipe;
20) External protection bolts;
21) Labyrinth seal carrier;
22) Labyrinth seal carrier - bottom half.
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Drive end side:
- Throughly clean the exterior of the bearing

housing. Loosen and remove the oil drain
plug (1) at the bottom of the bearing housing.
Drain the oil from the bearing housing.

- Loosen and remove the bolts (4) connecting
the frame cover (3) to the flange of the
bearing housing cap (5). Remove the frame
cover.

- Loosen and remove the bolts (6) at the split
line of the bearing housing (2) and bearing
housing cap (2 and 5).

- Use the lifting eyebolts (9) to lift (by hand or
hoist) the bearing housing cap (5) straight up,
so that the cap is completely disengaged
from the lower halves of the stationary baffle
(11) labyrinth seals labyrinth seal carrier (20),
machine seal bearing housing and the
bearing liner (12).

- Pull the bearing housing cap forward out of
and away from the bearing area.

- Loosen and remove the bolts (19) securing
the upper half of the stationary baffle. Loosen
and remove the bolts (10) securing the upper
half of the seal carrier (20) to the bearing
housing cap.

- Lift (by hand or hoist) the upper half of the
bearing liner (13) and remove it.

- Loosen and remove the bolts at the split line
of the oil ring (14). Carefully disengage the
dowels holding the oil ring halves together
and remove the oil ring.

- Remove the garter springs that encircle the
labyrinth seals. Lift off the upper half of each
seal, then rotate the lower half of each seal
out of the grooves in the seal carrier and
bearing housing.

- Disconnect and remove RTD's,
thermocouples, or any other temperature
detecting instruments that enter the lower
half of the bearing liner.

- Using a hoist or jack, raise the shaft slightly
so that the lower half of the bearing liner can
be rolled out of the bearing housing.

IMPORTANT: To make that feasible it is
necessary that bolts 4 and 6 of the other
bearing half be loose.

- Roll out (be careful not to use excessive
force) the lower half of the bearing liner and
remove it.

- Loosen and remove the bolts (19) securing
the bottom half of the stationary baffle (11) to
the seal carrier. Loosen and remove the bolts
(10) securing the bottom half of the seal
carrier (21) to the bearing housing. Remove
the seal carrier.

- Loosen and remove the bolts (4) securing the
bearing housing (2) to the motor frame.

- Loosen and remove the bolts (8) securing the
machine seal (7) to the bearing housing.
Remove the machine seal.

- Thoroughly clean and inspect all individual
parts which have been removed. Clean the
interior of the bearing housing.

- To reassemble the bearing system, follow the
preceding instructions in the reverse order.

NOTE: Festening torque of the bearing fixing
bolts to the motor = 10 Kgfm.

Non drive end side:
- Thoroughly clean the exterior of the bearing

housing. Loosen and remove the oil drain
plug at the bottom of the bearing housing.
Drain the oil from the bearing housing.

- Loosen and remove the bolts (19) connecting
the frame cover to the flange of the bearing
housing cap (11). Remove the frame cover.

- Loosen and remove the bolts (4) securing the
end cover (5) to the bearing housing and to
the bearing housing cap. Remove the end
cover.

- Loosen and remove the bolts (6) at the
splitine of the bearing housing and bearing
housing cap (2 and 5).

- Use the lifting eyebolts (9) to lift (by hand or
hoist) the bearing housing cap (5) straight up,
that the cap is completely disengaged from
the lower halves of the labyrinth seal and
bearing housing (2) and the bearing liner
(12).

- Lift (by hand or hoist) the upper half of the
bearing liner (13) and remove it.

- Loosen and remove the bolts at the split line
of the oil ring (14). Carefully disengage the
dowels holding the oil ring halves together
and remove the oil ring.

- Remove the garter spring that encircles the
labyrinth seal. Lift of the upper half of the
seal, then rotate the lower half of the seal out
the groove in the bearing housing.

- Disconnect and remove RTD's,
thermocouples, or any other temperature
detecting instruments that enter the lower
half of the bearing liner.

- Using a hoist or jack, raise the shaft slightly
so that the lower half of the bearing liner (12)
can be rolled out of the bearing housing.

- Roll out (be careful not to use excessive
force) the lower half of the bearing liner (12)
and remove it.

- Loosen and remove the bolts (4) securing the
bearing housing (2) to the motor frame.

- Remove the bearing housing. Loosen and
remove the bolts (8) securing the machine
seal (7) to the bearing hosing (2). Remove
the machine seal (7).
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- Thoroughly clean and inspect all individual
parts which have been removed. Clean the
interior of the bearing housing.

To reassemble the Bearing System, follow he
preceding instructions in the reverse order.

NOTE: Festening torque of the bearing fixing
bolts to the motor = 10 Kgfm.

4.2.2.3. SLEEVE BEARING ASSEMBLY

Check contact face and mounting recess of the
bracket making sure it is clean and properly
machined. Inspect shaft to ensure it is smooth
(Ra 0.4, equivalent to 32 micro-inch finish, or
better), within the dimensions and tolerances
given by RENK and free of burr or any rough
spots.
After removing the upper part of the housing (2)
and the bearing liner (12 and 13) the interior of
the housing and the running surfaces of the liner
are to be cleaned thoroughly and checked for
any damage caused in transit.
With the shaft slightly, locate the bearing base
into the mounting recess of the machine end
shield and bolt into position.
Apply oil to spherical seats in the housing base
and the shaft and rotate the bottom liner half
(12) into position. Special care must be taken so
that the axial surfaces of the locating bearing are
not damaged.
After the split faces of the bottom liner half and
the housing base are aligned, lower the shaft
into place. With a slight hammer blow against
the housing base settle the liner into its seating
so that the liner axis and shaft axis are parallel.
The slight hammer blow produces a high
frequency vibration which reduces the static
friction between the liner and the housing and
allows the correct adjustment of the liner. The
self-alignment feature of the bearing is to
compensate for normal shaft deflection during
the assembling procedure only.
The loose oil ring is installed next. The ring must
be handled with special care as safe operation
of the bearing is also dependent on the effective
and safe functioning of the oil ring. The bolts
must be tightly fastened. Split misalignment
must be avoided and any burrs or edges
carefully removed in order to ensure smooth
running of the ring. In any maintenance care
must be taken that the ring is not distorced and
its geometrical shape is maintained.

The outside of the two liner halves is stamped
with identification numbers or marks near the
split line. Make sure that these marks align and
the split faces are clean when placing the top

liner half into position. Incorrect fitting may lead
to heavy damage to the bearing liners.
Check to ensure that the loose oil ring can still
rotate freely on the shaft. With the top liner half
in place, install the seal on the flange side (see
paragraph "Shaft Seals").
After coating the split faces with a nonhardening
sealing compound, place the housing cap into
position. Care must be taken that the seal fits
properly into the groove. Ensure also that the
antirotation pin is seated without any contact
with the corresponding hole in the liner.

NOTE: Housing or liner may be
interchanged as complete
assemblies only. Individual halves
are not interchangeable.

4.2.2.4. SETTING OF THERMAL
PROTECTIONS (PT100)

Each bearing is fitted with a Pt100 temperature
detector installed directly in the bearing liner
near the point where the load is applied. This
device must be connected to a controlling panel
with the purpose of detecting overheating and
protect the bearing when operating under high
temperature.

IMPORTANT: The following
temperature must be set on the
bearing protecting system:

ALARM 100ºC.
TRIPPING OFF 120ºC.

4.2.2.5. WATER COOLING SYSTEM

When using water cooling system, the oil
reservoir at the bearing is equipped with a
cooling coils through which the water circulates.
This circulating water must present at the
bearing inlet a temperature smaller or equal to
the ambient one in order to make the  cooling
possible.
The water pressure must be 0.1 bar and the
water flow must be 0.7 L/s. The pH must be
neutral.

NOTE: When connecting the
cooling coils, leaks in or on the
bearings housing and oil
reservoir must be avoided so
that lubricating oil is not

contaminated.

!

!

!
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4.2.2.6. LUBRICATION

The oil change of the bearings must be effected
every 8000 operating hours, or every time the oil
modifies its characteristics. Viscosity and oil pH
must be checked periodically.

Oil level must be checked daily
which must be kept
approximately at the center of
the oil level sight glass.

The bearing must be filled with the prescribed
type of oil through the oil port after removing the
pipe plug.
All holes and threads not used are to be closed
by pipe plugs. Also check all connections for oil
leaks.
Filling the bearing with lubricant beyond the
middie of the oil sight glass (II) does not impair
the function of the bearing, but there is a
possibility that excess oil may leak out through
the shaft seals.

IMPORTANT:
The cares taken with bearing
lubrication will determine the life for
such bearings as well as the
assurance of motor operation. For

this reason, it is essential to follow these
recommendations:
- The oil selected must have a viscosity

suitable for the bearing operating
temperature. This must be checked during
eventual oil change or during periodical
maintenances.

- If the bearing is filled with oil bellow the
required oil level, or if the oil level is not
checked periodically, insufficient lubrication
may lead to damage to the bearing liner. The
minimum oil level is reached when the oil can
just be seen in the oil sight glass when the
machine is not in operation.

4.2.2.7. SHAFT SEALS

The two halves of the floating labyrinth seal are
held together by a garter spring. They must be
inserted into the groove of the carrier ring in
such a way that the stop pin is always in the
corresponding recess in the upper half of the
housing or carrier ring. Incorrect installation
destroys the seal.

The seal is to be carefully cleaned and coated
with a nonhardening seating compound on the
faces in contact with the grooves. The drain
holes in the  lower part of the seal must be clean
and disobstructed. When installing the bottom

half of the seal, press it lightly against the
underside of the shaft.
An additional sealing is installed inside the motor
to prevent sugging of oil due to low pressure
generated by the motor cooling system.

4.2.2.8. OPERATION

The operation of motors fitted with sleeve
bearings is similar to motors fitted with roller
bearings.
It is recommended that the oil circulating system
be accompanied carefully and also the first
hours of operation.
Before the start-up, check the following:
- If the oil used has been prescribed

accordingly.
- Characteristics of the lubricating oil.
- Oil level.
- Alarm and tripping off temperatures set for

the bearings (100ºC for alarm and 120 C for
tripping off).

During the first start-up, check for vibrations or
noises. In case bearing operation is not quiet
and not uniform, motor is to be stopped at once.
Motor must operate for several hours until the
bearing temperature is fixed within the limits
previously indicated. If a temperature
overheating occurs, motor must be stopped
immediately and the temperatures detectors
checked.
When bearing operating temperature is reached
check for any oil leakage by the plugs joints or
by the shaft end.

4.3. AIR GAP CHECKING  (Large ODP
motors)

After disassembly and assembly of the motor it
is necessary to check the air gap measurement
between the stator and the rotor by using
appropriate gauges. The gap variation at any
two vertically opposite points must be less than
10% of the average air gap measurement.

4.4. SLIP RINGS  (For slip ring motors)

Rings must be accurately centered as at high
speed the mechanical vibrations cause contact
faults, which in turn cause sparking. Rings must
also be kept clean and polished.
As a general rule, cleaning should be done
monthly in order to remove the dust
accumulated between the rings (see item 4.10).
Stained or slightly rough ring surfaces can be
polished with fine sandpaper. Oval or rough
surfaced rings will require machining and

!

!
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repolishing to avoid wear problems to brushes
and brush-holders.

4.5. BRUSH HOLDERS

Brush holders must be set radially to the slip ring
and adjusted approximately 4mm away from the
contact surface to avoid brush rupture or injury
(Fig. 4.4).

CORRECT

INCORRECT

Figure 4.4. - Air  gap between brush holder and
ring contact surface.

OBS.: Brushes must be checked weekly to
ensure free sliding inside the brush-holder.

4.6. BRUSHES (For slip ring motors)

There is a factory-specified brush type for each
electric motor fitted with slip rings.

NOTA: In case motor is operating
below its rated output (low load) or
intermittent load, the set of
brushes (brush type and quantity)
must   be  adjusted   to  the  actual

operating conditions, avoiding in this way motor
damage. This adjustment must be done with the
help of Weg Máquinas.

Never use assorted brushes of different types on
the same rings. Any change of brush type must
be authotized by WEG Máquinas, as different
brushes cause performance alterations to the
machine in operation.

Brushes should be constantly checked during
operation. Any brush presenting signs of wear
should be exceeding the mark indicated figure
4.5,  immediately replaced.
At the time of replacement and whenever
feasible, all brushes should be replaced. Having
replaced the first one, the second brush should
be replaced after a suitable running-in-period.
Replacement brushes should be sanded to set
perfectly on the ring surface curvature (min.
75%).

Figure 4.5

On machines that always rotate in the same
direction, the brushes should be set in a single
direction only. During the backward movement
of the shaft the brushes must be lifted (fig.4.6)

Figure 4.6

Brush pressure control is done by dynamometer.
"Tired" springs should be replaced.

!
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4.7. LIFTABLE BRUSH HOLDERS

4.7.1. CONNECTION DIAGRAM

MOTORIZED OPERATION:
Condition: Lifted brushes and short circuited
collector ring.
In order to assure the brushes are lowered, the
switches:
CCL1 - contacts 34 and 35,
CCL2 - contacts 22 and 23,
CCE - contacts 13 and 14, must have the
contacts simultaneously closed (logic "AND").
At this logic the motor is in ready to run.

Description of components:
A - Electromechanical Actuator ATIS
Type: MAI-25.B3.d9-25.10-F10-2CC-2CT-IP65
B - Three Phase induction motor FS 71
6 pole, 0.25kW, Mounting B3L, IPW55
Flange C105-DIN 42948
Voltage and frequency as per client request.
C - End-of-course
Type XCK-P121 - Telemecanique
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Condition: Lifted brushes and short circuited
collector ring.
In order to assure the brushes are lifted, the
switches:
CCL1 - contacts 37 and 38,

CCL2 - contacts 28 and 29,
CCE - contacts 16 and 17, must have the
contacts simultaneously closed (logic "AND").
At this logic the motor is in continuous operation.
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MANUAL OPERATION:

Simbology:
CLD = Torque switch for overload switching off
during lowering of the brushes (or phase
reversion).

In case of fault on the CCD.

CLE = Torque switch for overload switching off
during lifting of the brushes (or phase reversion).

In cause the fault on the CCE.

CCD = End-of-course switch for switching off
when brushes are totally lowered.

CCE = End-of-course switch for switching off
when brushes are totally lifted.

CLR = Selecting switch indicating manual or
motorized position.

ADDITIONAL END-OF-COURSE SWITCHES
FOR SIGNALIZATION.

CCL1 and CCL2 = End-of-course to indicate
when the brushes are totally lifted.

CCA1 and CCA2 = End-of-course to indicate
when the brushes are totally lowered.

4.7.2. OPERATION

Brush position or through a signal coming from
the CCE switch which indicates the brush
position, totally lowered.
In case the signal is not indicating the brush
position totally lowered, motor can not be started
before adjusting the commanding switch to the
position of
brushes totally lowered.
This can be done manually through the flywheel
(7), operating the lever (8) or automatically
operating the brake motor (9). If the manual
system(7) is used, the lever (8) returns
automatically to the previous position operating
the brake motor (9). Under this condition
(brushes totally lowered), the rings (5) are not
short-circuited, allowing in this way a series
connection of the external resistances (rheostat)
with the rotor winding through the brushes (6).

NOTE: Perform the commanding tests with the
complete liftable brush holder system before
running the motor under load.

4.7.2.1. PROCEDURE AFTER MOTOR
STARTING

At the moment motor has reached its rated
speed, the short-circuit procedure of the
collector rings must be started, operating the
lifting and short-circuit device (1), on the reserve
way, through the brake motor (9), or manually
through the flywheel (7).
The short-circuit is done through the slide
brushing (2) which holds the silver contacts (3).
Furtherly, the brush lifting mechanism (4) is
operated.
When brushes are totally lifted, the device is
automatically switched-off through the CCE
switch.

NOTE 1: The automatic brush lifting system is
provided with an overload protection system for
the operation brake motor (9), through the
torque switches for overload switching off during
lowering (CLD) or lifting of brushes (CLE).

NOTE 2: Before motor start up, make sure CLD,
LE, CCD and CCE switches are correctly
connected to the panel.
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NOTE 3: When one of the CLE or CLD switches
operate, the rense of the system must be
avoided before checking the reason they have
operated.
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4.7.3. ASSEMBLY

4.7.3.1. BRUSH HOLDER LIFTING DEVICE

1) Fix the pin support disc with the lifting set
fixer on the protection box of the brush holder
set.

2) Mount the bearing in the support pin and fix
with a fixing pin witch must be fixed with a
retaining ring.

3) Fix the bearing support pin on the support
disc.

NOTE: Bearing support pin: 6305 2ZRS1.
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4.7.3.2. SHORT-CIRCUIT BUSHING
MOVEMENT SET

1) Mount the roll on the roll bearing on short
bushing movement lever, and then the
bearings, the spacing bushing and fix the
bearing cover.

2) Fix the upper pins on one of the movement
levers.

3) Mount the support pin on the movement
lever.

4) Fix the guide support on the support base
and the movement lever on the support. The
rolls must be aligved with the short circuit
bushing in such way that both touch the
bushing simultaneously.
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4.7.3.3. BRUSH HOLDER OPERATION SET

1) Mount the bearing on the shaft and fix it with
retaining rings. Then put a retaining ring to
hold the second bearing. After that, mount it
with retaining ring.

2) Mount and fix the disc on the operation shaft.

3) Insert the operation shaft in the set flange.

4) Fix the lifting disc on the operation shaft.

5) Mount the bushing on the lever operation
shaft and fix it with a retaining ring. Fix the
shaft on the operation disc.

6) Fix the locking device cover on the
electromechanical device and then fix it to
the device frame.

7) Fix the operation set on the brush holder
protection box.

NOTE 1: The operation shaft must be fitted
between the upper pins of the lifting lever.

NOTE 2: All the parts touching mechanically
must be lubricated. After 6 months of use, check
the lubrication of such parts.
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4.7.3.4. RETURN PIN SET

1) Mount the spring shaft on the shaft support.
Mount the shaft guide washer; fit it on the
shaft and lock it on the shaft and lock it with a
nut.

2) Close the set with an external fixing ring and
fix on the brush holder protection box.

4.7.3.5. BRUSH HOLDER SET

1) Fix the brushes on the brush holder.
2) Fix the isolated pins on the support; mount

the isolated discs, brush holders and contact
rings on the pins.

3) Adjust the curvature ray existing on the
brushes with the collector rings and put a
sandpaper between brush and ring. The
sandpaper must be moved back and forth in
order to make a better fitting of the brush ray
with the ring ray. Unfasten the brush holder
fixing bolt and turn the brush holder
clockwise until the brush ray matches
perfectly the ring.
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4.7.4. DISASSEMBLY

For the disassembly of the liftable brush holder,
proceed in the reserve way in relation to
assembly procedures.

4.7.5. ADJUSTMENT OF THE BRUSH LIFTING
SYSTEM

1) Turn the lifting disc up to the short-circuit
position and then turn it a bit more to release
the rolls to avoid unnecessary thrusts on the
roller bearings.

2) Fasten the adjusting bolt up to the backstop
disc and then lock the adjusting bolt.

3) Turn the lifting disc up to the position of non
short-circuit (brushes lowered) and repeat
the same procedure carried out for the short
circuit position.

4.8. DRYING OF THE WINDINGS

It is recommended that this task be undertaken
carefully and by qualified personnel. The rate of
temperature rise should not exceed 5ºC per
hour and the winding should not be heated up to
more than 150ºC.
Excessive temperature as well as too quick
temperature rise can generate steams which
damage the windings. During the drying
process, the temperature should be controlled
carefully and the insulation resistance should be
measured at regular intervals.
In the beginning, the insulation resistance will
decrease due to the temperature increase, but it
will increase during the drying process.
The drying process should be continued until
successive measurements of the insulation
resistance show a constant insulation resistance
which should be higher than the minimum value
specified, as indicated in item 2.3.3.
It is important to provide a good ventilation
inside the motor during the drying process
assuring that the moisture is removed
effectively.

4.9. DESMANTLING AND REASSEMBLY

4.9.1. " MASTER" LINE

A) Squirrel-cage rotor:

DRIVE-END:
1)  Remove the heat exchanger (if any).

3) Remove the temperature detectors from the
bearing (if any).

4) Unscrew the bolts which fasten the bearing
assembly.

5) Remove the external bearing caps (for roller
bearing motors).
4.1. For ball bearing motors, follow the

procedures described in item 4.2.2.2.
6) Unscrew the bolts of the endshield. After

being removed, the bolts should be screwed
endshields in order to force its removing. To
prevent the rotor falling onto the rotor,
provide a support for it.

7) Remove the bearing(s) (for roller bearing
motors).

8) Remove the internal bearing cap (for roller
bearing motors).

NON DRIVE-END
1) Unscrew the protecting screen of the fan

(enclosed motors).
2) Remove the fan by unscrewing the bolts

which fasten it on the shaft.
3) Loosen the four nuts which fasten the fan

cover and remove it.
4) Repeat the procedures 2 to 7 of previous

paragraph.

B) Slip Ring Motors:

DRIVE-END:
The procedures are the same as for squirrel
cage rotor motors.

NON DRIVE-END:
1) Remove the back protecting cover of the

brush holders.
2) Disconnect the cables from the collector ring.

Dismantle the brush holders.
3) Unscrew the brush holder protecting box

from the cooling box. Remove the collector
rings and the ventilating.

4) Repeat the procedures 2 to 4 as mentioned
for disc.

5) the dismantling of the "Non drive-end" of
squirrel cage rotor motors.

4.9.1.1. ROTOR REMOVING

Remove the rotor from the inside of the stator by
means of hoisting ropes or other devices. The
device must avoid that the rotor rubs on the
stator or on the coil heads.
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4.9.2. " A " AND " H " LINES

DRIVE-END:
1) Disconnect the space heater leads from the

terminal boxes.
2) Remove the bearing temperature detectors

(if any).
3) Unscrew the bolts of the bearing assembly.
4) Remove the external bearing caps (for roller

bearing motors). For ball bearing motors,
follow the procedures described in item
4.2.2.2.

5) Unscrew the endshield. By using an
appropriate tool, force the endshield to
release and at the same time turn it to help
the removal. Make sure that the shaft is held
on a plate and so an eventual fall of the rotor
on the stator is avoided.

6) Remove the bearing(s) (for roller bearing
motors).

7) Remove the internal bearing cap.

NON DRIVE END:
1) Remove the fan cover.
2) Release the fan retaining ring.
3) Repeat the procedures from 2 to 7 of item

4.8.2. (a).

NOTE:
1) For removing of rotor, observe section

4.8.1.1.
2) It is not necessary to remove the stator from

the frame to perform an eventual rewinding.

4.9.3. FAF LINE

A) Drand "H" lines.

B) Non drive end:
1) Repeat the procedures 1 to 3 of item 4.8.2

(b).
2) Remove back protecting cover of the brush

holder.
3) Disconnect the cables from the collector ring.
4) Remove the brushes and dismantle the

brush-holder.

4.10. GENERAL ADVICES

Any damaged part (cracked, or distorted
machined parts, damaged threads) should be
replaced and never recovered.
All services herewith described should be
undertaken by qualified personnel in order not to
damage the equipment. In case of further
doubts, contact WEG Máquinas.
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4.11. MAINTENANCE SCHEDULE

COMPONENT DAILY WEEKLY
EVERY 3
MONTHS

YEARLY
(PARTIAL
MAINTEN.)

EVERY 3 YEARS
(COMPLETE
MAINTEN.)

- Complete motor.

- Check the
noise and the
vibration
levels.

- Drain
condensed
water (it any).

- Retighten the
bolts.

- Dismantle the motor.
Check spare parts.

- Winding of the
stator and rotor.

- Visual inspection.
Measure
insulation
resistance.

- Cleanliness: check the
fastenings and the slot
wedges; measure the
insulation resistance.

- Bearings. - Check the
noise level.

- Regrease; for
intervals see the
greasing plate.

- Clean the bearings.
Replace them, if
required, check bearing
liner and replace it, if
required (sleeve
bearing) check sleeve
race (shaft) and rebuild,
if required.

- Terminal boxes
and grounding
lugs.

- Clean the inside
area retighten the
bolts.

- Clean the inside area
retighten the bolts.

- Coupling: follow
the maintenance
instructions
contained in the
manual of the
coupling
manufacturer.

- After the first week
of operation: check
the alignment and
fastening.

- Check alignment
and fastening.

- Check alignment and
fastening.

- Monitoring
devices.

- Record the
measurement
values.

- If possible,
disassemble and check
its operating condition.

- Filter. - Clean it, if
required.

- Clean it, if
required.

- Clean it (see section
4.1.2).

- Slip rings area.
- Inspect the

cleanliness and
clean it, if required.

- Check the
cleanliness and
clean it, if
required.

- Slip rings. - Check surface and
contact area.

- Brushes.

- Check and replace
them when 2/3 of
their height is worn
(check wear mark in
fig. 4.5).

- Air/air heat
exchanger.

- Clean the pipes of the
heat exchanger.
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5. SPARE PARTS

5.1. HOW TO ORDER

When ordering spare parts, motor type and
serial number must be always given as indicated
on the nameplate or on the frame.

5.2. KEEPING STOCK

It is recommended to keep in stock the spare
parts that, under normal use, can have some
kind of wear such as:

6. ABNORMAL SITUATIONS DURING
OPERATION

The majority of the abnormal situations during
operation that affect the running of electric
motors can be avoided by a predictive
maintenance.
Sufficient ventilation, cleanliness and careful
maintenance are the main factors. A further
essential factor is the prompt attention to any
abnormal situation such as vibrations, shaft
knocks, declining insulation resistance, smoke
or fire, sparking or unusual slip ring or brush
wear, sudden changes of bearing temperature.
When failures of an electric or mechanical
nature arise, the first step to be taken is to stop
the motor and perform a subsequent
examination of all mechanical and electrical
parts of the installation.
In the event of having a fire, the motor should be
disconnected from the power supply, which is
normally done by turning off the respective
switches.
In case of starting of fire inside the motor itself,
steps should be taken to retrain and suffocate it
by covering the ventilation openings. To
extinguish a fire, dry chemical or CO²
extinguishers should be used. Never use water.

6.1. COMMON FAILURES ON INDUCTION
MOTORS

Motors built by WEG Máquinas are normally
designed for Class F insulation (155ºC) and for
ambient temperatures up to 40ºC(as indicated
on the motor nameplate). Most winding failures
occur when temperature limits, due to current
overload, are surpassed throughout the winding
or even in only portions thereof. These failures
are identified by the darkening or carbonizing of
the wire insulation.

6.1.1. SHORT BETWEEN TURNS

A short circuit between turns can be a
consequence of two coincident insulation
defects, or the result of defects arising
simultaneously on two adjacent wires.
In some cases, the three-phase current
imbalance can be so insignificant that the motor
protective device fails to react. A short circuit
between turns, and phases to ground due to
insulation failure is rare, and even so, it normally
occurs during the early stages of operation.

6.1.2. WINDING FAILURES

a) One winding phase burnt
This failure occurs when a motor runs wired in
delta and current fails in one power supply
conductor. Current rises from 2 to 2.5 times in
the remaining winding with a simultaneous drop
of speed. If the motor stops, the current will
increase from 3.5 to 4 times its rated value. In
most cases, this defect is due to lack of a
protective switch, or because this switch has
been set too high.

b) Two winding phases burnt
This failure occurs when current fails in one
power supply conductor and the motor winding
is star-connected. One of the winding phases
remains currentless while the other absorb the
voltage and carries an excessive current. The
slip almost doubles.

c) Three winding phases burnt.
- Probable cause 1:
Motor protected only by fuses. An overload on
the motor will be the cause of the trouble. As a
consequence, progressive carbonizing of the
wires and insulation will generate a short
between turns, or a short against the frame. A
protective switch placed before the motor would
easily solve this  problem.

- Probable cause 2:
Motor incorrectly connected.
For example: a motor with windings designed for
220/380V is connected through a stat-delta
switch of 380V.  The drawn current will be so
high that the winding will burn out in a few
seconds if the fuses or a protective switch
incorrectly set fail to react promptly.

- Probable cause 3:
The star-delta switch is not commutated and the
motor continues to run for a certain time
connected to the star under overload conditions.
As it only develops 1/3 of its torque, the motor
cannot reach rated speed. The increase of slip
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results in higher ohmic losses arising from the
Joule effect. As the stator current, consistent
with the load, may not exceed the rated value for
delta connection, the protective switch will not
react. Consequent to increased winding and
motor losses the motor will overheat and the
winding will burn out.

- Probable cause 4:
Failures from this cause are caused by thermal
overload, due to excessive starts under
intermittent operation or to an overly long
starting cycle.
The perfect functioning of motors operating
under these conditions is only assured when the
following values are taken into account.
a) Number of starts per hour;
b) starting with or without load;
c) Mechanical brake or current inversion;
d) Acceleration of load connected to motor

shaft;
e) Load torque related to speed during

acceleration and braking.

The continuous effort withstood by the higher
rotor during intermittent starting brings about
losses which provoke overheating. Under certain
circumstances, there is a possibility that the
stator winding be subject to damage with the
motor stopped as a result of the heating on the
motor.

6.1.3. ROTOR FAILURES  (SQUIRREL CAGE)

If a motor running under load conditions
produces a noises of varied intensity and
decreasing frequency while the load is
increased, the reason, in most cases, will be an
unsymmetrical rotor winding.
In squirrel-cage motors the cause will nearly
always be a break in one or more of the rotor
bars; simultaneously, periodical stator current
fluctuations may be recorded. As a rule, this
defect appears only in molded or die cast
aluminum cages. Failures due to spot heating in
one or another of the bars in the rotor care are
identified by blue coloration at the affected
points.
If there are failures in various contiguous bars,
vibrations and shuddering can occur. When the
rotor core gets a blue or violet coloration, it is a
sign of overloading.
This can be caused by overly high slip, by too
many starts or overlong starting cycles. This
failure can also come from insufficient power
supply voltage.

6.1.4. SLIP RING ROTOR FAILURES

A break in one phase of the rotor winding is
noticed by a strong noise that varies according
to the slip and, in addition, stronger periodical
stator current fluctuations occur.
It is possible, but rarely so, that a rupture could
have occurred in the connection between the
winding and the slip ring. However, it is
advisable to first check if there is a break in the
rheostat starter connection, or even in the part
itself.

6.1.5. SHORT BETWEEN TURNS ON SLIP
RING MOTORS

This abnormal situation occurs only under
extremely rare circumstances. Depending on the
magnitude of the short circuit, the start can be
violent even if the rheostat is at the  first tap of
its starting position. In this case, heavy starting
currents are not carried through the rings and so
no burn marks will be noticed on them.

6.1.6. BEARING FAILURES

Bearing failure are the most frequent causes for
delayed breakdowns.
The most common reasons for this failure are
identified as excessive vibration, incorrect
operation, bad alignment, unbalanced couplings,
excessive radial and/or axial loads.
Check item 4.2 for bearing maintenance.

6.1.7. SHAFT BREAKING

Although bearings traditionally constitute the
weakest. part, and the shafts are designed with
wide safety margins, it is possible that a shaft
may break by fatigue from bending stress
caused by excessive belt tension. In most
cases, breaking occur right behind the drive end
bearing.
As a consequence of alternating bending stress
induced by a rotating shaft, breaking travel
inwards from the outside of the shaft until the
point of rupture is reached when resistance of
the remaining shaft cross-section no longer
suffices. At this point, avoid additional drilling on
the shaft (fastening screw holes) as such
operations tend to cause stress concentration.
The replacement of only one or two belts of a
belt drive system is frequently a cause of shaft
breaking, besides being an incorrect practice.
Any used and consequently stretched belts on a
drive system, specially those closer to the motor,
while new and unstretched belts are placed on
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the same drive but farther from the bearing, can
cause shaft stress.

6.1.8. DAMAGE ARISING FROM POORLY
FITTED TRANSMISSION PARTS OR
IMPROPER MOTOR ALIGNMENT

Damaged to bearing and breaking of shafts are
often resulted from inadequate fitting of pulley,
couplings or pinions on the shaft.
These parts "knock" when rotating. The defect
can be recognized by the scratches that appear
on the shaft or the eventual scalelike flaking of
the shaft end. Keyways with edges pitted by
loosely fitted keys can also cause shaft failures.
Pooly aligned couplings cause knocks and radial
and axial shaking to shaft and bearings. Within a
short while, these bad practices cause the
deterioration of the bearings and the
enlargement of the bearing on the drive end
side. In other cases, motor shaft can break.
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6.2. ABNORMAL SITUATIONS DURING OPERATION

NOTE: The following chart presents a list of abnormal situations during motor operation, the probable
cause for such abnormal situations, and the corrective measures. In case of further doubts, contact Weg
Máquinas.

ABNORMAL SITUATION PROBABLE CAUSE(S) CORRECTIVE MEASURE(S)

- Motor fails to start, neither coupled,
nor uncoupled.

- At least two feeding conductors are
broken, no voltage supply.

- The rotor is locked.
- Brushes problem.
- Bearing is damaged.

- Check commanding board, switch, fuses,
power supply conductors, terminals and
setting of brushes.

- The brushes might be worn or set
incorrectly.

- Replace the bearing.

- Motor starts very slowly with load and
does not reach rated speed.

- Motor starts under no load, but is fails
when the load is applied .

- Too high load during start.
- Supply voltage too low.
- Too high voltage drop on the feeding

conductors.
- Rotor bars damaged or interrupted.
- One supply conductor remained

interrupted after the starting.

- Do not apply load on the machine during
start.

- Measure supply voltage, set the correct
value.

- Check the cross section of the feeding
conductors.

- Check and repair the rotor winding
(squirrel cage), test the short circuit
device (slip ring).

- Check the supply conductors.

- Stator current changes with double
frequency of the slip; during start
humming can be heard.

- Rotor winding is interrupted.
- Brushes problem.

- Check and repair rotor winding and short-
circuit device.

- Clean, set correctly or replace the
brushes.

- No load current too high. - Supply current too high. - Measure the supply voltage and set it to
the correct value.

- Rapid overheating of the stator, there
is a humming during the operation.

- Parallel or in phase connected wires of
the stator winding are broken.

- Measure the resistance of all winding
phases. Replace the stator core with the
winding.

- Areas of heating on the stator
winding

- Short between turns.
- Interruption of conductors connected in

parallel or in phase of the stator winding
- Poor connection.

- Rewind the motor.
- Remake the connections.

- Areas of heating on the rotor. - Interruption in the rotor winding. - Repair the rotor winding, or replace it

- Abnormal noise with motor connected
to load.

- Mechanical problems.
- Electric problems.

- Noise decreases generally with the
speed drop; see also "Noisy operation
when uncoupled"

- Noise disappears when motor is switched
on. Contact the manufacturer

- Noise occurs when coupled and
disappears when not coupled.

- Failure in the drive components, or on
the driven machine.

- Failure on the gearing.
- Coupling problem.
- Foundation is sunk.
- Poor balancing of the parts or of the

driven machine.
- Supply voltage too high.
- Direction of rotation is not correct.

- Check the power transmission, coupling
and alignment.

- Align the driving, check the position
(coupling) of the gearing.

- Align the motor and the driven machine.
- Repair the foundation.
- Test the supply voltage and the noload

current.
- Reverse the connections of two phases.
- Rebalance the unit.
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ABNORMAL SITUATION PROBABLE CAUSE(S) CORRECTIVE MEASURE(S)

- Overheating of the stator winding with
load.

- Poor cooling due to dirty air tubes.
- Load too high.
- Excessive number of starts, or the

inertia is too high.
- Voltage too high and consequently

also the iron losses are too high.
- The voltage is too low and

consequently the current is too high.
- One feeding conductor is interrupted,

or one phase of the winding is
interrupted.

- Rotor is rubbing on the stator.
- The operation mode does not

correspond to the data on the
nameplate.

- Electrical load unbalanced (blown
fuse, incorrect control).

- Dirty windings.
- Obstructed cooling system.
- Dirty filter.
- Rotation direction not compatible with

the fan used.

- Clean the air tubes of the cooling
system.

- Measure the stator voltage, decrease
the load, use a larger motor.

- Reduce the number of starts.
- Do not exceed more than 110% the

rated voltage, unless specifications on
the nameplate are different.

- Check the voltage supply and the
voltage drop.

- Check the current in all phases and
make correction.

- Check air gap, operation conditions,
bearings, vibrations.

- Maintain the operation mode as
specified on the nameplate, or reduce
the load.

- Verify if there are unbalanced voltages,
or if the two phases are operating.

- Clean.
- Clean the felt of the filter.
-  Analyze the fan in relation to motor

rotation direction.

- Noisy operation when uncoupled.

- Unbalancing.
- One phase of the stator winding is

interrupted.
- Dirt in the air gap.
- Fastening bolts are loose.
- Unbalancing of the rotor increase after

the assembling of the driving
components. Unbalanced rotor.

- Foundation resonance.
- Motor frame is deformed.
- Bent shaft.
- Uneven air gap.

- Noisy operation continues during
rundown time after switching off the
voltage; rebalance the motor.

- Test current input of all feeding
conductors.

- Remove the dirt and clean the air gap.
- Tighten and block bolts.
- Check balancing.
- Level the foundation.
- Check the alignment.
- The shaft can be bent, check the

balancing and the eccentricity of the
rotor.

- Check if the shaft is bent or if the
bearings are damaged.

- Slip ring motor operating at low
speed with external resistance
disconnected.

- Control circuit conductors too light.
- Open circuit on rotor circuits.
- Dirt between brush and slip ring.
- Brushes gripe on brush holders.
- Incorrect pressure on brushes.
- Rough surfaces on slip rings.
- Eccentric rings.
- High current density on brushes.
- Brushes incorrectly set.

- Install heavier conductors on control
circuit.

- Bring control closer to motor.
- Test circuit with a magneto, or other

means, and undertake necessary
repairs.

- Clean slip rings and insulation
assembly.

- Select brushes of correct size.
- Check pressure on each brush and

adjust it accordingly.
- Clean, sand and polish.
- Machine on lathe or with portable tool

without removing from machine.
- Reduce load or replace brushes.
- Reset brushes correctly.

- Brush sparking.

- Poorly set brushes with insufficient
pressure.

- Overload.
- Slip rings in poor condition.
- Oval slip rings.
- Excess of vibration. Rough surfaces

and scored rings.
- Low load causing damage to slip

rings.

- Check brush setting, adjust for correct
pressure.

- Reduce load or install motor with higher
capacity.

- Clean rings and reset brushes.
- Polish the slip rings and machine the

same on lathe.
- Balance the rotor, check the brushes for

free movement within holders.
- Check origin of vibration and correct it.
- Adjust the brushes to the actual load

requirement and machine the slip rings.
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6.3. ABNORMAL BEARING SITUATIONS AND FAILURES DURING OPERATION

NOTE: The following chart presents abnormal bearing situations and failures during motor operation, the
probable cause for such abnormal situation and the corrective measures. In certain cases, bearing
manufacturer must be contacted to find out the cause of the failure.

ABNORMAL SITUATION POSSIBLE CAUSE(S) CORRECTIVE MEASURE(S)

- The motor "snores" during operation. - Damaged bearings. - Replace the bearing.

- Bearing noisy, dull spots, grooves in
the ball races. - Bearing was slanting mounted. - Align the bearing and machine the

bearing seat.

- High bearing noise and a high
overheating of the bearing.

- Cage corrosion, small chips in the
grease, race failure due to insufficient
grease, or inadequate clearance.

- Clean and replace the grease according
to the specifications. Replace the
bearing.

- Overheating of bearings.

- Excessive grease.
- Excessive axial or radial strain on belt.
- Bent shaft.
- Lack of grease.
- Hardened grease cause locking on

balls.
- Foreign material in the grease.

- Remove the grease relief and run the
motor until excess grease is expelled.

- Reduce belt tension.
- Have shaft straightened and check rotor

balance.
- Add grease to bearing.
- Replace bearing.
- Flush out housing and lubricant; regress.

- Dark spots on one side of the ball
races subsequently the formation of
grooves.

- Excessive axial strength. - Check the condition between coupling
and driving.

- Dark lines on the ball races or very
close transversal grooves. - Current on the bearings.

- Clean and replace the bearing insulation.
Install an insulation if there was not any.

- Branch the current avoiding that it
circulates through the bearing.

- Grooves in the races and
depressions in the division of the
cylindrical elements.

- External vibration, mainly when the
motor stopped for a long period of time.

- Lack of maintenance during storage.

- If the motor is stopped during a long
period, turn the shaft to an other position
from time to time. This is mainly required
for spare motors.

IMPORTANT:
The motors listed in this manual are constantly updated. For this reason,

the information here with included may change without prior notice.
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WARRANTY TERMS FOR ENGINEERING PRODUCTS

These products, when operated under the
conditions stipulated by WEG in the operating
manual for such product, are warranted against
defects in workmanship and materials for twelve
(12) months from startup date or eighteen (18)
months from manufacturer shipment date,
whichever occurs first.
However, this warranty does not apply to any
product which has been subject to misuse,
misapplication, neglect (including without
limitation, inadequate maintenance, accident,
improper installation, modification, adjustment,
repair or any other cases originated from
inadequate applications).
The company will neither be responsible for any
expenses incurred in installation, removal from
service, consequential expenses such as
financial losses nor transportation costs as well
as tickets and accommodation expenses of a
technician when this is requested by the
customer.
The repair and/or replacement of parts or
components, when effected by WEG within the
Warranty period do not give Warranty extension,
unless otherwise expressed in writing by Weg.
This constitutes WEG's only warranty in
connection with this sale and is in lieu of all
other warranties, expressed or implied, written
or oral.
There are no implied warranties of
merchantability or fitness for a particular
purpose that apply to this sale.

No employee, agent, dealer, repair shop or other
person is authorized to give any warranties on
behalf of WEG nor to assume for WEG any
other liability in connection with any of its
products.
In case this happens without Weg's
authorization, Warranty is automatically
cancelled.

LIABILITY

Except as specified in the foregoing paragraph
entitled "Warranty Terms for Engineering
Products", the company shall have no obligation
or liability whatsoever to the purchaser,
including, without limitation, any claims for
consequential damages or labor costs, by
reason of any breach of the express warranty
described therein.
The purchaser further hereby agrees to identify
and hold the company harmless from any
causes of action (other than cost of replacing or
repairing the defective product as specified in
the foregoing paragraph entitled "Warranty
Terms for Engineering Products", arising directly
or indirectly from the acts, omissions or
negligence of the purchaser in connection with
or arising out of the testing, use, operation,
replacement or repair of any product described
in this quotation and sold or furnished by the
company to the purchaser.

WEG INDÚSTRIAS S.A.  MÁQUINAS
Av. Pref. Waldemar Grubba, 3000  89256900  Jaraguá do Sul/SC  BRAZIL

Phone: (55) 047 3724000  Fax: (55) 047 3724030
São Paulo: Phone: (55) 011 50532300  Fax: (55) 011 50524202

http://www.weg.com.br

1013.02/0295



D13H ROTARY BLOWER COMBINATION SILENCERS

          Series D

Application
Blower Discharge Silencer for maximum silencing at blower speeds 
below transition speed. 

Design
A multi-chambered silencer containing a special arrangement of 
volumes and air passageways to effectively reduce pulsations through 
the conversion of noise energy into heat. D13H may be installed 
horizontally or vertically. Design parameter permit nozzle orientation to 
suit installation requirements.  

Construction
All welded steel sheet and plate construction for long service life. 
Exterior surfaces are prime coated. Flanges are drilled to match 125 lb. 
American Standard Flanges. Inspection opening, mounting brackets, 
relief valve nozzles or special paint available at extra charge. 

Model A B C E
H

Wt.
Min. Max.

D13H - 2 2* 8 30 7 6 10 25

D13H - 2 1/2 2 1/2* 10 31 8 6 10 36

D13H - 3 3* 10 49 8 6 10 45

D13H - 4 4** 14 49 11 7 24 125

D13H - 5 5** 16 62 12 8 28 145

D13H - 6 6 18 68 13 9 34 175

D13H - 8 8 22 89 15 10 43 465

D13H - 10 10 26 114 17 12 57 748

D13H - 12 12 30 127 19 13 69 1158

D13H - 14 14 36 159 22 15 69 1737

D13H - 16 16 42 173 25 17 81 2353

D13H - 18 18 48 180 28 19 90 3022

D13H - 20 20 48 192 28 20 92 3582

D13H - 22 22 54 205 31 22 96 4815

D13H - 24 24 54 223 31 24 100 5963

* NPT Connections 
** Available in both NPT or Flange Connections 

Page 1 of 2STODDARD SILENCERS INC.

3/9/2004http://www.stoddardsilencersinc.com/std_0208.htm



TYPICAL ATTENUATION CURVE

Back to page SERIES D 

Page 2 of 2STODDARD SILENCERS INC.

3/9/2004http://www.stoddardsilencersinc.com/std_0208.htm



D33H CHAMBER-ABSORPTION SILENCERS

          Series D

Application
Blower Discharge Silencer for maximum silencing at blower speeds 
above transition speed. 

Design
A multi-chamber silencer containing a high frequency absorption device 
in addition to a special arrangement of volumes and air passageways to 
effectively reduce both pulsation and excessive high frequency through 
the process of converting noise energy into heat. D33H may be installed 
horizontally or vertically. Design parameters permit nozzle orientation to 
suit installation requirements.  

Construction
All welded steel sheet and plate construction for long service life. 
Standard acoustic absorption material temperature limit is 300°F. 
Exterior surfaces are prime coated. Flanges are drilled to match 125 lb. 
American Standard Flanges. Inspection openings, mounting brackets, 
relief valve nozzles or special paint are available at extra charge.

Model A B C E
H

Wt.
Min. Max.

D33H - 2 2* 8 30 9 6 10 30

D33H - 2 1/2 2 1/2* 10 31 10 7 11 40

D33H - 3 3* 10 49 12 7 11 50

D33H - 4 4** 14 50 14 8 17 120

D33H - 5 5 16 62 15 9 20 165

D33H - 6 6 18 69 17 10 24 215

D33H - 8 8 22 95 26 12 26 715

D33H - 10 10 26 120 34 14 36 958

D33H - 12 12 30 133 40 16 40 1353

D33H - 14 14 36 165 48 17 40 1826

D33H - 16 16 42 179 54 19 44 2906

D33H - 18 18 48 186 60 21 46 4175

D33H - 20 20 48 198 66 22 47 4525

D33H - 22 22 54 211 72 24 48 5337

D33H - 24 24 54 229 72 26 54 6560

Page 1 of 2STODDARD SILENCERS INC.

3/9/2004http://www.stoddardsilencersinc.com/std_0205.htm



TYPICAL ATTENUATION CURVE

* NPT Connections 
** Available in NPT or Flange Connections 

Back to page SERIES D 

Page 2 of 2STODDARD SILENCERS INC.

3/9/2004http://www.stoddardsilencersinc.com/std_0205.htm



”T” Style Vacuum Filters 
ST/CT Series 1” – 6” FPT 

Note: Model offerings and design parameters may change without notice.  See www.solbergmfg.com for most current offering. 

General Features 

Options 

• Vacuum Ra ng: Gas ght seal 
• Temp (con nuous): min ‐15°F (‐26°C) max 220°F (104°C) 
• Filter change out differen al: 15‐20” H2O over ini al Δ P 

• Polyester: 99%+ removal efficiency standard to 5 micron 
• Paper: 99%+ removal efficiency standard to 2 micron 

Technical Specifications 

• Swing bolts for heavy duty environments 
• 1” to 1‐1/2” housings have dimples for op onal 

gauge ports & moun ng bracket taps 
• Epoxy coated housings 
• Drain ports 
• Spool piece extender on select models 
• ISO flange connec ons: NW25, NW40 (select models) 

• Compact design for space restric ons; min. service area 
• Inlet above element for extended element life & 

maintenance intervals 
• Cast, corrosion resistant aluminum top with machined        

connec ons: ‐ Integrated baffle design 
  ‐ 4  M12 taps for moun ng brackets: 2” to 6” 
• ”T” style design minimizes piping requirements 
• 1/4” differen al gauge ports: 2” to 6” 

ST Series Specifications 

CT Series Specifications Dimension tolerance + 1/4” 

See Vacuum Filter Technical Data sec on for sizing guidelines. 

A 

C 

Outlet Inlet 

B 

E 

D 

In
le
t 
V
a
cu
u
m
 F
ilt
er
s 

• Carbon steel black enamel drop down bucket 

• See‐through bucket made from polycarbonate material 
• Bucket has a high tensile strength for dimensional stability 
• Temp ra ngs:  ‐ Complete assembly max: 220°F (104°C) 
  ‐ See‐through bucket only max: 257°F (125°C) 
• Increased holding capacity 

• Swing bolts standard on 6” housings 

Pg. 4‐9 www.solbergmfg.com • sales@solbergmfg.com • Sales: 630.773.1363 • Fax: 630.773.0727 

FPT Assembly Suggested Approx. Element

Inlet & SCFM Service HT. Weight SCFM

Outlet Rating Polyester Paper A B C D E lbs. Polyester Paper Rating

1" 40 CT‐897‐100C CT‐896‐100C 13 3/8 11 13/16 7 10 3/8 9 12 897 896 115

1‐1/4" 60 CT‐897‐125C CT‐896‐125C 13 3/8 11 13/16 7 10 3/8 9 12 897 896 115

1‐1/2" 80 CT‐897‐150C CT‐896‐150C 13 3/8 11 13/16 7 10 3/8 9 11 897 896 115

2" 175 CT‐851‐200C CT‐850‐200C 13 10 7/8 9 9 9 16 851 850 290

2‐1/2" 210 CT‐851‐250C CT‐850‐250C 13 10 7/8 9 9 9 15 851 850 290

3" 300 CT‐235P‐300C CT‐234P‐300C 18 5/8 16 1/8 13 1/2 13 9 30 235P 234P 570

4" 520 CT‐235P‐400C CT‐234P‐400C 18 5/8 16 1/8 13 1/2 13 9 26 235P 234P 570

6" 1100 CT‐275P‐600C CT‐274P‐600C 18 1/4 14 1/2 19 9 7/8 10 45 275P 274P 1100

Replacement

Element Part No.Assembly Part Number Dimensions ‐ inches

Note CT 2” & 2‐1/2” models: Element seals on the base of the housing.  

FPT Assembly Suggested Approx. Element

Inlet & SCFM Service HT. Weight SCFM

Outlet Rating Polyester Paper A B C D E lbs. Polyester Paper Rating

1" 40 ST‐897‐100C ST‐896‐100C 13 3/8 11 15/16 7 10 3/8 9 11 897 896 115

1‐1/4" 60 ST‐897‐125C ST‐896‐125C 13 3/8 11 15/16 7 10 3/8 9 11 897 896 115

1‐1/2" 80 ST‐897‐150C ST‐896‐150C 13 3/8 11 15/16 7 10 3/8 9 10 897 896 115

2" 175 ST‐851/1‐200C ST‐850/1‐200C 16 1/4 14 1/4 9 12 1/2 9 15 851/1 850/1 290

2‐1/2" 210 ST‐851/1‐250C ST‐850/1‐250C 16 1/4 14 1/4 9 12 1/2 9 14 851/1 850/1 290

3" 300 ST‐235P‐300C ST‐234P‐300C 19 3/4 17 13 1/2 14 9 29 235P 234P 570

4" 520 ST‐235P‐400C ST‐234P‐400C 19 3/4 17 13 1/2 14 9 25 235P 234P 570

Replacement

Assembly Part Number Element Part No.Dimensions ‐ inches
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Total Flow Control Solutions Tyco reserves the right to change product design and specifications KUKMC-0383-US-0207
without notice. Copyright © 2002 by Tyco International Ltd.

Models 215V and 337

Model 337

Model 215V

Model 215V is Non-code Vacuum and Model 337 is ASME Section VIII,
Air/Gas Vacuum, ‘UV’ National Board Certified, Safety Valves

Features
• Large nozzle design provides high

capacity.

• Flat bronze valve seats are lapped
for optimum performance.

• Warn ring offers easy adjustability
for precise opening with minimum pre-
open or simmer and exact blowdown
control.

• Pivot between disc and spring
corrects misalignment and
compensates for spring side thrust.

Model Descriptions
• Model 337 has ‘pull-ring’ lift device

for easy manual testing.

• Every valve is 100% tested/inspected
for pressure setting, blowdown and
leakage.

• All adjustments are factory sealed
to prevent tampering or disassembly.

Option
• SS trim. (nozzle and disc) (Variation 03)

Applications
• Protection of low to medium pressure

high volume blowers, compressors and
pneumatic conveying systems.

• Bulk hauling trailers/equipment.

• Light gauge tanks.

• Protection of high volume vacuum
pumps and conveying systems. Vacuum Limits

Model 215V:
2-inch HG
to 29-inch HG  
[67.7 to 982 mbarg]
-20° to 406°F [-29° to 208°C]

Pressure and Temperature Limits
Model 337:

1 to 60 psig [0.07 to 4.1 barg]
-20° to 406°F [-29° to 208°C]
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Models 215V and 337

Parts and Materials

Model 215V Model 337

Models 215V and 337
No. Part Name 215V 337

1 Nozzle1 Bronze, SB62 Bronze, SB62

2 Set Screw Steel A108-1018 Brass Plated Steel A108-1018 Brass Plated
3 Regulator Ring Bronze B584 Alloy 84400 Bronze B584-C84400

4 Disc1 Bronze B584 Alloy 84400 Bronze B584-C84400
5 Spring Step Steel A-109 Coated3 Steel A109 Coated3

6 Spring SS, A313 TY 302 SS A313-302
7 Body Cast Iron, Zinc Plated, B633 Iron A-126, CL A or B 

8 Compression Screw Bronze, B-584 Alloy 84400 Bronze, B584-C84400
9 Stem2 N/A Brass B16

10 Lift Ring2 N/A SS A313-302
11 Regulator Ring Set Screw N/A Brass B16

Notes
1. Disc and nozzle available in SSA-479 TY

316.

2. Stem and lift ring available on Model 337
only.

3. Corrosion preventative coating.

Model 337

Specifications
Size Inlet         ––––—–––—–  Dimensions, in [mm]  –––––––—––— Weight

and Outlet A B C 215V C 337 lb  [kg]

2” [50.8 mm] 31/4 [82.5] 3 [76.2] 61/2 [165.1] 7 [177.8] 8 [3.6]

21/2” [63.5 mm] 33/4 [95.2] 31/2 [88.9] 75/8 [194.6] 8 [203.2] 12 [5.4]
3” [76.2 mm] 41/4 [107.9] 4 [101.6] 81/2 [215.9] 9 [228.6] 20 [4.1] C

(215V)

C
(337)

A

B
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1
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Models 215V and 337

Model 215V

Non-code Vacuum Air (SCFM) - Flow Coefficient 
Relief Set   ——————— Valve Inlet and Outlet Size  ———————
(in, HG) 2” 21/2” 3”

Orifice Area, in2 Orifice Area, in2 Orifice Area, in2

1.84 2.79 4.04
2 229 347 503

5 338 512 742
10 415 630 912

15 426 646 936
20 426 646 936

Non-code Vacuum Air [Metric, Nm3/h]
Relief Set ——––——— Valve Inlet and Outlet Size  —————––
[mbarg] 5.08 cm 6.35 cm 7.62 cm              

Orifice Area Orifice Area Orifice Area 
[11.86 cm2] [17.97 cm2] [26.05 cm2]

50 328 498 722

100 450 682 988
150 533 807 1170

200 593 899 1303
250 638 966 1400

300 669 1014 1470
350 690 1046 1516

400 701 1062 1540
450 704 1067 1546

500 704 1067 1546
550 704 1067 1546

600 704 1067 1546
650 704 1067 1546

700 704 1067 1546
750 704 1067 1546

0.5 1049 1589 2303

1.0 1457 2208 3200
1.5 1888 2861 4147

2.0 2235 3387 4910
2.5 2613 3959 5739

3.0 2995 4538 6579
3.5 3377 5117 7418

4.0 3760 5696 8258

Model 337

1 240 364 527

5 531 805 1166
10 741 1124 1628

15 948 1436 2081
20 1092 1656 2399

25 1237 1875 2718
30 1382 2095 3036

35 1542 2337 3386
40 1701 2578 3736

45 1860 2820 4086
50 2020 3061 4436

55 2179 3303 4786
60 2338 3544 5136

Non-code1 and ASME Section VIII Air (English, SCFM)
Set Pressure ——–—— Valve Inlet and Outlet Size  —–––——

(psig) 2” 21/2” 3”

Note
1. No code stamp or ‘NB’ on nameplate below

15 psig set.

Note
1. No code stamp or ‘NB’ on nameplate below

1.1 barg set.

Non-code1 and ASME Section VIII
Air [Metric, Nm3/h]

Set 
Pressure    Valve Inlet and Outlet Size

[barg] 50 mm 63 mm 80 mm
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Valves & Controls

www.kunklevalve.com

Models 215V and 337

Facility Phone: 828-669-3700

Model Number/Order Guide

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

2 1 5 V — H 0 1 A Q E 0 0 1 0

Model Number
Position

Example

Model
215V
0337

Inlet Size
H - 2-inch [50.8 mm]
J - 21/2-inch [63.5 mm]
K - 3-inch [76.2 mm]

Variation (01 through 99)
01 - Bronze Disc and Nozzle
03 - SS Disc and Nozzle
60 - BSP Connections

Design Revision
Indicates non-interchangeable 
revision. Current Design is at Revision ‘A’

Valve Service
K - Air ASME Section VIII (Model 337 only)
Q - Vacuum (Model 215V only)
N - Non-code Air/Gas (Model 337 only)

Spring Material
E - SS Type 316
M - SS (26 psi thru 60 psi set) Type 17-7

Set Pressure
Model 337, 1 psig [0.7 barg] (0001) through 60 psig [4.1 barg] (0060)
Model 215V, 2-inch HG [68 mbarg] (0002) through 29-inch HG [982 mbarg] (0029) vacuum
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Models 215V and 337

Model 337

Model 215V

Model 215V is Non-code Vacuum and Model 337 is ASME Section VIII,
Air/Gas Vacuum, ‘UV’ National Board Certified, Safety Valves

Features
• Large nozzle design provides high

capacity.

• Flat bronze valve seats are lapped
for optimum performance.

• Warn ring offers easy adjustability
for precise opening with minimum pre-
open or simmer and exact blowdown
control.

• Pivot between disc and spring
corrects misalignment and
compensates for spring side thrust.

Model Descriptions
• Model 337 has ‘pull-ring’ lift device

for easy manual testing.

• Every valve is 100% tested/inspected
for pressure setting, blowdown and
leakage.

• All adjustments are factory sealed
to prevent tampering or disassembly.

Option
• SS trim. (nozzle and disc) (Variation 03)

Applications
• Protection of low to medium pressure

high volume blowers, compressors and
pneumatic conveying systems.

• Bulk hauling trailers/equipment.

• Light gauge tanks.

• Protection of high volume vacuum
pumps and conveying systems. Vacuum Limits

Model 215V:
2-inch HG
to 29-inch HG  
[67.7 to 982 mbarg]
-20° to 406°F [-29° to 208°C]

Pressure and Temperature Limits
Model 337:

1 to 60 psig [0.07 to 4.1 barg]
-20° to 406°F [-29° to 208°C]
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Models 215V and 337

Parts and Materials

Model 215V Model 337

Models 215V and 337
No. Part Name 215V 337

1 Nozzle1 Bronze, SB62 Bronze, SB62

2 Set Screw Steel A108-1018 Brass Plated Steel A108-1018 Brass Plated
3 Regulator Ring Bronze B584 Alloy 84400 Bronze B584-C84400

4 Disc1 Bronze B584 Alloy 84400 Bronze B584-C84400
5 Spring Step Steel A-109 Coated3 Steel A109 Coated3

6 Spring SS, A313 TY 302 SS A313-302
7 Body Cast Iron, Zinc Plated, B633 Iron A-126, CL A or B 

8 Compression Screw Bronze, B-584 Alloy 84400 Bronze, B584-C84400
9 Stem2 N/A Brass B16

10 Lift Ring2 N/A SS A313-302
11 Regulator Ring Set Screw N/A Brass B16

Notes
1. Disc and nozzle available in SSA-479 TY

316.

2. Stem and lift ring available on Model 337
only.

3. Corrosion preventative coating.

Model 337

Specifications
Size Inlet         ––––—–––—–  Dimensions, in [mm]  –––––––—––— Weight

and Outlet A B C 215V C 337 lb  [kg]

2” [50.8 mm] 31/4 [82.5] 3 [76.2] 61/2 [165.1] 7 [177.8] 8 [3.6]

21/2” [63.5 mm] 33/4 [95.2] 31/2 [88.9] 75/8 [194.6] 8 [203.2] 12 [5.4]
3” [76.2 mm] 41/4 [107.9] 4 [101.6] 81/2 [215.9] 9 [228.6] 20 [4.1] C

(215V)

C
(337)
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Models 215V and 337

Model 215V

Non-code Vacuum Air (SCFM) - Flow Coefficient 
Relief Set   ——————— Valve Inlet and Outlet Size  ———————
(in, HG) 2” 21/2” 3”

Orifice Area, in2 Orifice Area, in2 Orifice Area, in2

1.84 2.79 4.04
2 229 347 503

5 338 512 742
10 415 630 912

15 426 646 936
20 426 646 936

Non-code Vacuum Air [Metric, Nm3/h]
Relief Set ——––——— Valve Inlet and Outlet Size  —————––
[mbarg] 5.08 cm 6.35 cm 7.62 cm              

Orifice Area Orifice Area Orifice Area 
[11.86 cm2] [17.97 cm2] [26.05 cm2]

50 328 498 722

100 450 682 988
150 533 807 1170

200 593 899 1303
250 638 966 1400

300 669 1014 1470
350 690 1046 1516

400 701 1062 1540
450 704 1067 1546

500 704 1067 1546
550 704 1067 1546

600 704 1067 1546
650 704 1067 1546

700 704 1067 1546
750 704 1067 1546

0.5 1049 1589 2303

1.0 1457 2208 3200
1.5 1888 2861 4147

2.0 2235 3387 4910
2.5 2613 3959 5739

3.0 2995 4538 6579
3.5 3377 5117 7418

4.0 3760 5696 8258

Model 337

1 240 364 527

5 531 805 1166
10 741 1124 1628

15 948 1436 2081
20 1092 1656 2399

25 1237 1875 2718
30 1382 2095 3036

35 1542 2337 3386
40 1701 2578 3736

45 1860 2820 4086
50 2020 3061 4436

55 2179 3303 4786
60 2338 3544 5136

Non-code1 and ASME Section VIII Air (English, SCFM)
Set Pressure ——–—— Valve Inlet and Outlet Size  —–––——

(psig) 2” 21/2” 3”

Note
1. No code stamp or ‘NB’ on nameplate below

15 psig set.

Note
1. No code stamp or ‘NB’ on nameplate below

1.1 barg set.

Non-code1 and ASME Section VIII
Air [Metric, Nm3/h]

Set 
Pressure    Valve Inlet and Outlet Size

[barg] 50 mm 63 mm 80 mm
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Valves & Controls

www.kunklevalve.com

Models 215V and 337

Facility Phone: 828-669-3700

Model Number/Order Guide

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0 3 3 7 — H 0 1 A K E 0 0 0 2

Model Number
Position

Example

Model
215V
0337

Inlet Size
H - 2-inch [50.8 mm]
J - 21/2-inch [63.5 mm]
K - 3-inch [76.2 mm]

Variation (01 through 99)
01 - Bronze Disc and Nozzle
03 - SS Disc and Nozzle
60 - BSP Connections

Design Revision
Indicates non-interchangeable 
revision. Current Design is at Revision ‘A’

Valve Service
K - Air ASME Section VIII (Model 337 only)
Q - Vacuum (Model 215V only)
N - Non-code Air/Gas (Model 337 only)

Spring Material
E - SS Type 316
M - SS (26 psi thru 60 psi set) Type 17-7

Set Pressure
Model 337, 1 psig [0.7 barg] (0001) through 60 psig [4.1 barg] (0060)
Model 215V, 2-inch HG [68 mbarg] (0002) through 29-inch HG [982 mbarg] (0029) vacuum



KUNKLE PRESSURE RELIEF VALVES 
Installation and Operating Instructions 

 
Pre-Installation Handling 
This pressure relief valve is designed to protect equipment from overpressure. The valve should be handled with care, not 
subjected to heavy shock loads, and protected to prevent contamination from getting inside. It should be installed correctly per 
A.S.M.E. Boiler & Pressure Vessel Code requirements. Failure to do so could result in property damage or serious injury to 
personnel. When hoisting the valve into position for installation, care should be exercised so that lifting straps do not contact 
the valve lift lever. 
 
Installation 
Always wear proper safety equipment, including safety glasses and ear protection.  
 
1. Mount the valve in a vertical position so that the valve body is self-draining. If a body drain port is provided, make sure it is 

open when required by the ASME code. Do not plug any bonnet vent openings. The inlet piping should be as short as 
possible, with no elbows, and equal to or greater than the size of the pressure relief valve inlet connection.  This will help to 
limit the inlet pressure drop to 3% or less when the valve is relieving. 

 
2. When discharge piping is connected to valve outlet, make sure it is self draining if a body drain port is not used. The valve 

should not be connected to any discharge pipe that contains pressure before the valve opens or to any pipe where the 
pressure build-up is greater than 10% of the set pressure when the valve is open and relieving. 

 
 Discharge piping, other than a short tailpipe, must be supported. For steam service, a drip pan elbow or flexible connection 

between the valve and the pipe should be used to prevent excessive pipe stress, due to thermal expansion, from being 
imposed on the valve body. 

 
3. For threaded valves, to prevent sealing compound from entering and damaging the valve, apply a small amount of pipe 

thread sealing compound to external threads only.  Do not put any sealing compound on the first thread or on any internal 
threads. To do so may cause the sealing compound to enter the valve and cause seat leakage. 

 
 Do not use the valve body or bonnet for installing the valve in threaded connections. Use the wrench flats provided to 

tighten the valve to the connecting pipe, and do not overtighten. To do so may cause valve leakage. 
 
4. For flanged valves, use new gaskets and tighten the mounting studs evenly. 
 
Operation 
1. Maintain a system operating pressure at least 5 psig or 10% below the set pressure of the valve, whichever is greater.  

Operating too close to the valve set pressure will cause seat leakage and will shorten the time between valve maintenance. 
 
2. Do not use the safety valve as a control valve to regulate system operating pressure. Excessive operation will cause the 

seat to leak and will require more frequent valve maintenance. 
 
3. ASME Section I and VIII valves equipped with lift levers are designed to be operated only when the system pressure is 

75% of set pressure or greater. ASME Section IV valves may be operated at any set pressure. When hand operating the 
valve, hold it open long enough to purge any foreign matter from the seat area. If a cable or wire is attached to the lift lever 
for remote actuation, make sure the direction of pull is the same as it would be if the lever were pulled directly by hand. 

 
Maintenance 
Maintenance should be performed on a regular basis. An initial inspection interval of 12 months is recommended.  Depending 
on the service conditions and the condition of the valve, the inspection interval may be decreased or increased. Use only 
Kunkle parts for repair. Depending on the local jurisdictional requirements where the valve is installed, repairs may have to be 
made by a repair facility holding a VR stamp.  

WARNING! 
Removal of the seal wires or any attempt to adjust, repair or modify this product by non-qualified or non-authorized persons 
voids the product guarantee and may cause serious damage to equipment, personal injury, and death. Kunkle Valve is not 
liable for any damage resulting from misuse or misapplication of its products. 
 

 

 Kunkle Valve Division Rev  B 01/14/2002 
Phone: 828-669-5515 953 Old US 70, Black Mountain, NC 28711 Fax: 828-669-4017
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Specification Sheet Item #: 412123
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fantech

AEV 1000
Air Ventilator

Suitable for temperate climates where balanced ventilation is needed, an 
Air Exchanger Ventilator (AEV 1000) is designed to provide fresh air into 
a building while exhausting an equal amount of stale air. During the 
winter months, the incoming cold fresh air is warmed by mixing it with 
return air before it is supplied to the home. During summer months 
when the indoor space is air conditioned, the AEV will help in cooling the 
incoming fresh air with the stale air that is being exhausted.

Features
•	 Washable synthetic filter
•	 Unit can be installed in any position
•	 External three position (Low/Standby/Medium
•	 Weighs  22lbs (10 Kg)

Optional controls
•	 MDEH1  – Dehumidistat

Specifications
•	 Duct size –  5" (127 mm)
•	 Voltage/Phase  –  120/1
•	 Power rated  –  81 W
•	 Amp –  0.7 A
•	 Average airflow   –   68 cfm (32 L/s)

 @ 0.2" Ps (50 Pa)

Fans
Two (2) factory-balanced fans with backward curved blades. Motors come 
with permanently lubricated, sealed ball-bearings to guarantee long life 
and maintenance-free operation.

Serviceability
Filter can be easily serviced through access door located on front of the 
cabinet. Electrical box, with its panel located on the outside of the unit, 
can also be easily accessed.

Case
22 gauge galvanized steel. Baked powder coated paint.

Insulation
Cabinet is fully insulated with 1” (25 mm) high density expanded 
polystyrene.

Filters
Washable Synthetic Filter, 11.75" (298.5mm) x 12.88" (327.2mm) x 
0.625" (15.88mm).

Controls
External three (3) position (Low/Stand By/Medium) rocker switch that will 
offer continuous ventilation. Fantech offers a variety of external controls. 
(see accessories)

Installation
Unit is typically hung by using the installation kit supplied with unit. 
Mounting bolts provided on top four (4) corners of unit. Unit can also be 
hung in the basement or attic. (see illustrations on back page)

Warranty
7 year on motors, and 5 year on parts.



Ventilation Performance

United States	10048	Industrial	Blvd.	•	Lenexa,	KS	66215	•	1.800.747.1762	•	www.fantech.net				
Canada	50	Kanalflakt	Way	•	Bouctouche,	NB	E4S	3M5	•	1.800.565.3548	•	www.fantech.net

Fantech, reserves the right to modify, at any time and without notice, any or all of its products’ features, designs, 
components and specifications to maintain their technological leadership position. fantech

Requirements and standards

•	 Complies with the CSA C22.2 no. 113 Standard applicable to fans and ventilators
•	 Complies with the CSA F326 requirements regulating the installation of Residential Mechanical Ventilation Systems
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Dimensions & Airflow

Model
A B C D E

in mm in mm in mm in mm in mm

AEV 1000 18 3/16 457 12 1/2 318 14 356 5 127 5 127

in. wg. (Pa) 0.1 (25) 0.2 (50) 0.3 (75)

cfm (L/s) cfm (L/s) cfm (L/s)

Supply airflow 93 (44) 68 (32) 35 (17)

Exhaust airflow 84 (40) 56 (26) 29 (14)

Fresh air to 
inside
Fresh air 
from outside
Stale air 
from inside
Stale air to 
outside
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AEV Models
INSTALLATION, OPERATION AND MAINTENANCE MANUAL

AEV 1000

AEV Series
Air Exchange Ventilator

CCC US

R

Your ventilation system should be installed in conformance with the appropriate provincial or state require-
ments or in the absence of such requirements with the current edition of the National Building Code, and /
or ASHRAE’s “ good Engineering Pratice”.

IMPORTANT - PLEASE READ THIS
MANUAL BEFORE INSTALLING UNIT
CAUTION - Before installation, careful consideration must be given to how this sys-

tem will operate if connected to any other piece of mechanical equipement, i.e. a forced air
furnace or air handler, operating at a higher static.After installation, the compatibility of the
two pieces of equipment must be confirmed by measuring the airflow’s of the Air Exchange
Ventilator by using the balancing procedure found in this manual.
It is always important to assess how the operation of any AEV may interact with vented
combustion equipment (i.e. Gas Furnaces, Oil Furnaces,Wood Stoves, etc.).

NEVER - install a ventilator in a situation where its normal operation, lack of operation

or partial failure may result in the backdrafting or improper functioning of vented combus-
tion equipment!!!
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The Best 
Limited Warranty 
in the Business

• The motors found in all Fantech AEV’s
require no lubrication, and are factory
balanced to prevent vibration and
promote silent operation.

• The limited warranty covers normal use.
It does not apply to any defects,
malfunctions or failures as a result of
improper installation, abuse, mishandling,
misapplication, fortuitous occurrence or
any other circumstances outside
Fantech’s control.

• Inappropriate installation or 
maintenance may result in the
cancellation of the warranty.

• Any unauthorized work will result in 
the cancellation of the warranty.

• Fantech is not responsible for any 
incidental or consequential damages
incurred in the use of the ventilation
system.

• Fantech is not responsible for providing
an authorized service centre near the
purchaser or in the general area.

• Fantech reserves the right to supply
refurbished parts as replacements.

• Transportation, removal and installation
fees are the responsibility of the purchaser.

• The purchaser is responsible to adhering
to all codes in effect in his area.

• The warranty is limited to 5 years on
parts and 7 years on the motor from the
date of purchase, including parts replaced
during this time period. If there is no
proof of purchase available, the date
associated with the serial number will be
used for the beginning of the warranty
period.

* This warranty is the exclusive and only
warranty in effect relative to the ventilation
system and all other warranties either
expressed or implied are invalid. Please fill
out the warranty registration and return it
within two weeks of purchase or the
warranty will be voided.

Sizining (Example) for maximum airflow normally required.
AEV’s are typicaly sized to be able to ventilate the whole house at a maximum of 1/3 of an
air change per hour.To calculate this simply take the square footage of the home (including
basement) 
multiply by the height of the ceiling to get cubic volume, and then multiply that by .005.

Example: SQFT of House 1100
Basement 1100

Total SQFT 2200
Height of ceiling x   8

Cubic volume 17600
x .005

Maximum airflow required (CFM) 88

* Always consult your local code for sizing requirements in your area.

Room classification Number of rooms CFM (L/s) CFM Required

Master bedroom x 20 cfm (10 l/s) =

Basement yes or no =

Bedrooms x 10 cfm  (5 l/s) =

Living room x 10 cfm  (5 l/s) =

Others x 10 cfm  (5 l/s) =

Kitchen x 10 cfm  (5 l/s) =

Bathroom x 10 cfm  (5 l/s) =

Laundry room x 10 cfm  (5 l/s) =

Utility room x 10 cfm  (5 l/s) =

Total ventilation Requirements (add last column ) =

if yes add 20 cfm / 10 l/s
if no = 0

1 cfm = 0.47189 l/s
1 l/s = 3.6 m3/hr



Components
CASE - 22 gauge galvanized steel with powder coat paint, lined with strong top

quality insulation.

FILTER - Synthetic high quality filter for better indoor air quality and clean air.

UNIT CONTROLS - Case mounted rocker switches provide the following functions.

ON/OFF switch is to engage the operations of the ventilation system.

At OFF position, the system can still achieve high speed from the 

remote dehumidistat or optional timer switch. LOW/MED switch is to 

control the continuous ventilation mode. At LOW speed, the system 

will be operating at its lowest ventilation requirement.At MED speed,

the system will operate to meet building codes requirements according 

to sizing and design conditions.

REMOTE OVERRIDE -24 volts (low voltage) remote switching circuit for high speed 

operation to reduce the humidity level in the dwelling.This is archieved 

by a dehumidistat, an optional timer switch or any indoor air quality 

(IAQ) remote sensor

BLOWERS - The motors are factory-balanced to prevent vibrations, providing 
greater comfort without noise pollution.
-Fans equipped with motors of insulation class “B”

- The motors are completely sealed , keeping out moisture, dust and 
lint.

- The motors feature maintance-free bearings and are the most 
dependable and efficient on the market.

- Built-in thermocontact prevents overheating
- Increased corrision protection

TECHNICAL DATA

CC US

R

AEV 1000 49 (104) 38 (60) 20 (42)

High Med LowModel

AEV Series Performance Data

Model Volts Amp Rating
AEV 1000 115 V 0.6 A

AEV Series Electrical Data

All of the AEV models are 120V unless specified otherwise.

Airflow Cap. L/s (cfm)

Dimensions
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OPERATION

Winter:
Humidity control is very important during the winter months. This is when problems will be most apparent since
condensation on the windows will often occur. The colder the outside temperature, the greater the risk of con-
densation in the home.The average relative humidity should be maintained between (30-60) to avoid condensa-
tion. Low speed continuous ventilation with high speed override is recommended.

Spring:
Temperatures are more moderate and become warmer each day. To keep the humidity and temperature uniform,
set the dehumidistat higher and the switch on the AEV to standby.

Summer:
The air is sometimes hot and humid.To stop the warm humid air from entering, set the dehumidistat at its high-
est level and the switch on the AEV to standby.

Fall:
Rain and rapid temperature changes make it difficult to control the internal humidity level and may result in con-
densation on the windows.A remote dehumidistat may help give greater control over the inside environment.

An Air Exchanger Ventilator (AEV) is designed to provide fresh air into a building while exhausting an equal amount of stale air.
During the winter months, the incoming cold fresh air is warmed by mixing it with return air before it is supplied to the home.
During summer months when the indoor space is air conditioned, the AEV will help in cooling the incoming fresh air with the
stale air that is being exhausted.

Fantech AEV’s are designed to run continuous or on intermittent, giving the homeowner complete control over their air quality.
Continuous low speed ventilation is recommended, which will help eliminate carbon dioxide, voc’s and other gases as well as
freshen up the home. Intermittent high speed ventilation can be obtained through a variety of optional remote controls found in
this manual (page 3 ). Below are some examples of seasonal operation of an AEV.

NOTE: Some products may not be exactly as illustrated in the Installation, Operation and Maintenance Manual.

Fantech Inc. reserves the right to modify, at any time and without notice, any or all of its products’ features, designs, components
and specifications, to maintain their technological leadership position.
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Air Quality Sensor
The wall mount Air Quality Sensor (AQS) monitors indoor
air quality and activates the override mode when carbon
monoxide, formaldehyde, benzene, volatile organic
compounds and other pollutants are detected. The unit will
then return to normal mode once the air pollutants are
reduced to a pre-determined lower level.
Three low voltage wires are required for operation with
transformer

* This control is not a warning device.

Dehumidistat I
The wall mount dehumidistat monitors the humidity level in
the area it is installed.When the humidity level rises above the
desired set-point, the AEV will activate to high speed/override
mode. Once the humidity level returns to desired condition,
the unit will return to the normal mode.
2 low voltage wires required for operation.

To avoid window
condensation:
• It is not necessary to change 

the humidity control every
day. Monitor the average 
weekly temperature or 
experiment with various 
settings until you find a level 
that is comfortable for you.
Adjust the control when 
needed.

PRACTICAL
TIPS

OPERATION (CON’T)

* All controls are low voltage. 18 to 24 gauge wire is recommended.

50 Kanalflakt Way, Bouctouche, NB, Canada  E4S 3M5, (T) 1.800.565.3548, (F) 1.877.747.8116,Web:www.fantech.ca

OPTIONAL REMOTE CONTROLS
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• Install the unit close to 
the outside wall on 
which the supply and 
exhaust hoods will be 
mounted.

• Have a nearby power 
supply 120 Volts, 60 Hz.

• Have the possibility of 
mounting the unit to 
supporting beams.

• Mount the unit as 
level as possible.

• Have a certain amount 
of heat  around the unit 
(attic installation is not 
recommended).

• Minimize any noise 
level that would be 
created by the unit in 
the living area.

• Have access for future 
maintenance.

INSTALLATION

PRACTICAL
TIPS

MOUNTING

LOCATION
The Air Exchanger must be located in a heated space where it will be possible to conve-
niently service the unit.Typically the AEV would be located in the mechanical room  or an
area close to the outside wall where the weatherhoods will be mounted. If a basement area
is not convenient or does not exist, a utility or laundry room may be used.
Attic installations are not normally recommended due to:

- the complexity of work to install
- freezing conditions in the attic
- difficulty of access for service and cleaning

Connecting appliances to the AEV It is not recommended, incuding:
- clothes dryer
- range top
- stovetop fan
- central vacuum system

These appliance may cause lint, dust or grease to collect in the AEV , damaging the unit.
NOTE: Connecting any of these type of appliances to the AEV will invalidate your warranty

• Although we recommend installing the unit as shown, the flexibility offered by our centrifugal
external rotor motor allows for the unit to be installed in any position.

• Use #10 wood screws plus vibration insulator grommets supplied with the unit.
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3 Push the hood into
the opening.Attach
the hood to the
outside wall with
mounting screws.
Repeat the
installation procedure
for both the Supply
and Exhaust hood.

2 Pull the insulated
flexible duct through
the opening until it is
well extended and
straight. Slide the
duct’s inner vinyl
sleeve over the hood
collar and secure,
pull the insulation
over the duct and
then the vapour
barrier over the
sleeve   and secure
with duct tape.

4 Using a caulking
gun, seal around
both hoods to pre-
vent any leaks.

1 Using the collar of
the outside hood,
outline the intake &
exhaust holes to be
cut.The holes should
be slightly larger
than the collar to
allow for the 
thickness of the 
insulated flexible
duct. Cut a hole 
for both the intake
and exhaust hoods.

• Decide where your intake and
exhaust hoods will be located.

PRACTICAL
TIPS

INSTALLING DUCTS GOING TO / FROM OUTSIDE
A well designed and installed ducting system will allow the AEV to operate at its maximum efficiency.
Always try to keep duct runs as short and straight as possible.
See Installation Diagrams for installation examples.

INSTALLING THE DUCTING
TO THE WEATHERHOODS
The inner liner  of the flexible insulated duct
must be clamped to the sleeve of the
weatherhoods (as close to the outside as
possible) and to the appropriate port on the
AEV. The insulation should remain full and
not be squished.The outer liner, which acts
as a vapor barrier must be completly sealed
to outer wall and the AEV using tape and or
caulking. A good bead of high quality
caulking (preferably acoustical sealant) will
seal the inner flexible duct to both the AEV
port and the weatherhood prior to
clamping.
To minimize air flow restriction, the flexible
insulated duct that connects the two
outside weatherhoods to the AEV should be
stretched tightly and be as short as possible.
Twisting of folding the duct will severely
restrict air flow.

Locating the Intake
Weatherhood

• Should be located upstream 
(if there are prevailing winds) 
from the exhaust outlet

• At least 6’ (2m) from the 
exhaust weatherhood

• At least 6’ (2m) away from 
dryer vents and furnace 
exhaust ( medium or high 
efficiency furnaces)

• A minimum of at least 6’
(2m) from driveways, oil fill 
pipers, gas meters, or 
garbage containers

• At least 18” (457mm) above 
the ground, or above the 
depth of expected snow 
accumulation 

• At least 3’ (1m) from the 
corner of the building 

• Do not locate in a garage,
attic or crawl space

Locating the Exhaust
Weatherhood

• At least 6’ (2m) from the
ventilation air intake

• At least 18” (457mm) above 
ground or above the depth of 
expected snow accumulation 

• At least 3’ (1m) away from 
the corner of the building 

• Not near a gas meter, electric
meter or a walkway where 
fog or ice could create a 
hazard

• Not into a garage, workshop 
or other unheated space

When installing the 
weatherhood, it’s  outside 
perimeter must be sealed with
exterior caulking.
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• For new construction,
the rigid ducts are run 
in the walls.

• Choose the loction your
Supply and Exhaust
Fantech grille {MGE
(metal) or PGE
(plastic)}s.The Supply
grilles should be located
in every habitable room 
and the Exhaust Grilles
should be located in the
wet rooms.

• A piece of flexible
ducting should be placed
between the Suppy Air In
and Out collar of the AEV
and the rigid ducting to
absorb any noise or
vibrations.

• For proper network 
of ducting, see TYPES
OF INSTALLATIONS.

• The grilles are to be
installed on the ceiling or
on the wall 6” (152 mm)
to 12” (305 mm) from
the ceiling.

4 Push the Fantech grille {MGE (metal) or PGE (plastic)} into the optional mounting collar or
directly into installed elbow.

INSTALLING DUCTS TO  / FROM INSIDE (CON’T)

PRACTICAL
TIPS

2 Working from a closet, attic or inside your joist wall, run the length of
ducting required for the proper grille location and cut a hole in the
gyprock. Fasten the mounting collar (optional) to the ducting and
fasten the collar to the wall or ceiling with screws.

3 The Fantech grille {MGE (metal) or PGE (plastic)} airflow can be
adjusted by rotating the inside unit. It is recommended that the grilles
be completely opened at first and then adjusted later as needed.

Dedicated installation for existing home - non force air
heating / cooling system.

1 Begin with the duct collar marked “Exhaust Air In”. Slide a short piece
(12”) of flexible duct over the duct collar. Using duct tape, tape the
flexible duct to the collar. Run the flexible ducting to the main rigid
duct trunk line, which connects to the remainder of the ducts going to
and from rooms in the house.. Repeat the steps for the “Supply Air
Out” on the side of the AEV.

Exhaust Air ducting
The stale air exhaust system is used to draw air from the points in the house where the worst air quality problems occur. It is
recommended that return air ducts be installed in the bathroom, kitchen, and laundry room. Additional return air ducts from
strategic locations (i.e. greenhouse, atrium, swimming pool, sauna, etc.) may be installed. The furnace return duct may be also
used to exhaust from. In this method, the exhaust air is not ducted back from bathrooms, kitchens, etc to the AEV with “dedi-
cated lines”.
This method has become popular and provides good ventilation when installed in accordance with the instructions. The furnace
blower must be running when the AEV is operating for this method to be effective.

6



INSTALLATION (CON’T)

*Follow local building codes*

Radiant, Hydronic and Electric Baseboard Heating

• This diagram shows the installation of your unit with radiant hydronic or baseboard heating.
As shown, the stale air is extracted from the rooms with high humidity levels, and the fresh air is delivered in the living areas. In
this case, a complete ducting system for ventilation must be installed.

PRACTICAL
TIPS

7



Magnehelic

Magnehelic
Gauge

Duct

Air
Flow

Pitot
Tube

B This airflow measuring
station reads the
airflow by being
connected to the
ducting.

AThe duct’s airflow velocity
is measured with a
magnehelic gauge and a
pitot tube. See “Pitot Tube
Balancing Procedure” next
page.

• To avoid airflow
turbulence and
incorrect readings, the
airflow velocity should
be measured on steel
ducting a minimum of
18” (457 mm) from the
unit or elbow and
before any transition.

• The balancing procedure consists of measuring the exhaust air leaving the system and the
supply air entering the system and ensuring that these two are equal.A deviation of 10% or
less is acceptable. In such cases, it is recommended to have a greater amount of exhaust air
than supply air as so to increase the supply air’s temperature.

AIR FLOW BALANCING

PRACTICAL
TIPS
• If the unit’s airflows are not

properly balanced...

- The unit may not operate at
it’s maximum efficiency.

- The unit’s use could cause
negative or positive pressure
in your home causing cold air
to enter or other combustible
equipment to backdraft.

A* B*Pitot tube and gauge

Measure
here

18”
(460 mm)
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AIR FLOW BALANCING (CONT’)

1 For this flow measuring station, cut
the duct and place the flow
measuring station between each
station. Make sure that the flow
measuring station’s air direction
arrow points in the direction of the
airflow. Secure the flow measuring
station with duct tape.

2 Before taking the reading, make sure
that the magnehelic gauge is level
and at 0. Refer to the flow
measuring station’s chart to
determine your unit’s airflow
velocity.

3 The airflow is regulated by a
balancing damper located inside the
collar of the AEV.Adjust the “Supply
Air Out” damper until you reach
the desired velocity. Follow the
previous 
steps to adjust the “Exhaust Air
Out” damper.

B

PITOT TUBE BALANCING PROCEDURE
PITOT TUBE

BALANCING PROCEDURE
The following is a method of field balancing an AEV using a Pitot
tube, advantageous in situations when flow stations are not
installed in the ductwork. Procedure should be performed with
the AEV on high speed.

The first step is to operate all mechanical systems on high
speed, which have an influence on the ventilation system, i.e. the
AEV itself and the forced air furnace or air handler if applicable.
This will provide the maximum pressure that the AEV will need
to overcome, and allow for a more accurate balance of the unit.

Drill a small hole in the duct (about 3/16), three feet down-
stream of any elbows or bends, and one foot upstream of any
elbows or bends.
These are recommended distances but the actual installation
may limit the amount of straight duct.
The Pitot tube should be connected to a magnehelic gauge or
other manometer capable of reading from 0 to 0.25 in (0-62 Pa)
of water, preferably to 3 digits of resolution. The tube coming
out of the top of the pitot is connected to the high pressure side
of the gauge. The tube coming out of the side of the pitot is
connected to the low pressure or reference side of the gauge.

Insert the Pitot tube into the duct; pointing the tip into the air-
flow. For general balancing it is suffivient to move the pitot tube
around in the duct and take an average or typical reading.Repeat
this procedure in the other (supply or return) duct. Determine

which duct has the highest airflow (highest reading on the
gauge). Then damper that airflow back to match the lower read-
ing from the other duct. The flows should now be balanced.
Actual airflow can be determined from the gauge reading. The
value read on the gauge is called the velocity pressure. The Pitot
tube comes with a chart that will give the air flow velocity based
on the velocity pressure indicated by the gauge. This velocity will
be in either feet per minute or metres per second. To determine
the actual airflow, the velocity is multiplied by the cross section-
al areas of the duct being measured.

This is an example for determining the airflow in a 6” duct.
The Pitot tube reading was 0.025 inches of water.
From the chart, this is 640 feet per minute.
The 6” duct has cross sectional area of 

= [3014x(6” 12)2   4
=0.2 squeare feet

The airflow is then:
640 ft./min.x0.2 square feet-128cfm

For your convenience, the cross sectional area of some common
round duct is listed below:

DUCT DIAM. (inches) CROSS SECTION AREA (sq ft.)
5 0.14
6 0.20
7 0.27

The accuracy of the air flow reading will be affected by how
close to any elbows or bends the readings are taken. Accuracy
can be increased by taking an average of multiple readings as out-
lined in the literature supplied with the Pitot tube. 9



Magnehelic

Magnehelic

PITOT TUBE BALANCING PROCEDURE (CONT’)

* Pitot tube should be kept at least 12” away from fans elbows and dampers to ensure acurate reading.
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MAINTENANCE

The filter needs to be checked
and cleaned every three months
or when it appears dirty. To
clean, remove the filter and vac-
uum. If the filter still appears
dirty, it can be washed in warm
sudsy water (mild detergent).
Replace the filter if it becomes
too soft after washing.The filter
should be replaced yearly or
when it can no longer be
cleaned properly. You may have
to change the synthetic filter
after washing a few times.

PRACTICAL
TIPS

• To prevent electrical shock,
check that the unit is
unplugged before doing any
repairs or maintenance.

• A yearly inspection is
recommended to ensure the
efficiency and trouble-free
use of your system. Run
through the system 
and verify the different
operating modes.

FILTER

The motor - The motor
are factory balanced and
lubricated for life. They
require no maintenance.

The unit - The inside of
the unit should be vacu-
umed yearly. Be careful not
to damage any of the
mechanical components
and electrical connections.

Outside hoods - The out-
side hoods need to be
checked every season to
make sure there are no
leaves or insects blocking
the airflow. Check regular-
ly that there are no pollu-
tants near the intake hood.
Make sure they are clear of
any snow accumulation
during the winter months.

CAUTION MAKE SURE UNIT IS UNPLUGGED BEFORE ATTEMPTING ANY MAINTENANCE WORK

The following components should also be inspected regularly and well maintained.

NOTE: Some products may not be exactly as illustrated in Installation, Operation and Maintenance manual.

OUTSIDE HOODS
The outside hoods need to be
checked every season to make
sure there are no leaves or
insects blocking the airflow.
Check regularly that there are
no pollutants near the intake
hood. Make sure they are clear
of any snow accumulation
during the winter months.

11



SERVICING

PARTS LIST
Description Part #
1 Motorized Impeller 500000
2 Filter 017068
3 Override Relay Board 410150
4 Capacitor 410428
5 Auto-Transformer 410350
6 Control Panel 200422
7 5” Collar 530172
8 Filter Door 200426
9 Access Panel 203939

12



SolutionsCausesProblem

Dehumidistat control is set too low

Dehumidistat control is set too high

Sudden change in temperature

Storing too much wood for heating

Dryer vent exhaust is inside home

Poor air circulating near windows

Basement door is closed

Improper adjustment of dehumidistat
control

Air is too dry

Air is too humid

Persistent condensation 
on window

Increase the desired level of humidity. Change ventilation mode from
continuous mode to standby.

Balance AEV

Reduce the desired level of humidity. Combine this step with use of
continuous exchange mode.

Wait until outside temperature stabilizes (winter). Heating will also
improve situation.

Store a majority of your wood outside. Even dried, a cord of wood
contains more than 20 gallons of water.

Arrange outside vent for dryer.

Open curtains or blinds. Bay or bow windows may require mechanical
method.
Balance AEV
Open the door or install a grill on the door.

Reduce the desired level of humidity. Combine this with the use of
continuous exchange mode.

Balance AEV

-clean exterior hoods or vents
-remove and clean filter
-check and open grilles
-have electrician check supply voltage at house
-check duct installation
-increase the speed of the AEV.
-have contractor balance AEV

-locate the grilles high on the walls or under the baseboards, install

ceiling mounted diffuser or grilles so as not to directly spill the supply

air on the occupant (eg. Over a sofa)
-turn down the AEV supply speed. A small duct heater (1kw) could
be used to temper the supply air
-placement of furniture or closed doors is restricting the movement
of air in the home
-if supply air is ducted into furnace  return, the furnace fan may need
to run continuously to distribute ventilation air comfortably

-Note: minimal frost build-up is expected
-have HVAC contractor balance the AEV
-Duct heaters

-tape and seal all joints
-tape any holes or tears made in the outer duct covering 
-ensure that the vapour barrier is completely sealed.

-1/4” (6mm) mesh on the outsid hoods
is plugged
-filter  plugged 
-house grilles closed or blocked
-dampers are close if installed
-poor power supply at site
-ductwork is restricting AEV
-improper speed control setting
-AEV airflow improperly balance

Poor Air Flows

-poor location of supply grilles, the air-
flow may irritate the occupant 
-outdoor temperature extremely cold

Supply air feels cold

-AEV air flows are improperly balanced
-malfunction of the AEV system

AEV and / or Ducts
Frosting up

-incomplete vapour barrier around 
insulated duct
-a hole or tear in outer duct covering

Condensation or Ice
Build Up in Insulated
Duct to the Outside

AEV out of balance

AEV out of balance

AEV out of balance

TROUBLESHOOTING

13
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Customer: Franklin
Contact: Bill K

Quote Number:
Date: 02/21/2007

Reference Number: 12324
Engineer: TM

PROCESS CASE 1
Gas/Liquid system Air / Water

Temperature, °F    55
Pressure, in water, gauge   -65

Compressibility factor   1
Gas density, lb/ft³ 0.0648

Gas viscosity, centipoise 0.0183
Gas flow rate, scfm  865
Liquid density, lb/ft³ 62.36

Liquid viscosity, centipoise 1.214
Fouling No

PAD/VANE DEFINITION
Pad style 7CA

MistMaster® No
Pad density   5.0

Wire diameter(s) 0.011
Surface area(s)   45

Percent voids   99
Material Metal

PERFORMANCE
% Collection Eff. @    5 μm 88.59

  10 μm 97.52
  15 μm 98.55
  20 μm 98.82
  50 μm 99.12

Dry pressure drop, in-water 0.1108

GEOMETRY
Pad/vane thickness, inch   6

Pad shape Round
Actual Dimension 1, in*   20

Actual Dimension 2, in** --
Actual Capacity factor 0.2513

Actual Velocity, fps 7.788
Actual Area, ft² 2.182

Optimum Capacity factor 0.3002
Optimum Velocity, fps 9.305

Optimum Area, ft² 1.826

* Dimension 1:  Diameter (round, segment); Length (rectangle)
** Dimension 2:  Width (rectangle); Segment width (segment)
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SPECIFICATION DATA

MOYNO® 500 PUMPS
300 SERIES

331, 332, 333, 344, 356 AND 367 MODELS

MODELS CP A A1 D E F F1 H K L M N R U X Y
SUCT
(NPT)

DISCH
(NPT)

33101, 33201
33301, 33104
33204, 33304
34401, 34404

125/8 31/8 43/4 23/4 1 113/16 615/16
13/32 31/32 511/16 61/16 17/16 — 5/8 23/8 11/4

3/4
3/4

*34411 1315/16 31/4 43/4 23/4 11/8 — 73/16
13/32 27/8 7 61/16 13/8

1/4
5/8 25/16 11/4

3/4
3/4

35601, 35604 171/2 61/2 79/16 49/32 13/4 2 1019/32
13/32 41/2 73/8 85/8 23/8

15/32
3/4 325/32 21/8 11/2 11/4

*35611, *35613 193/8 61/2 79/16 49/32 13/4 21/2 1019/32
13/32 4 911/32 85/8 213/32

9/16
3/4 325/32 21/8 11/2 11/4

36701, 36704 2015/16 5
1/4 8 4

1/2 2 2
5/16 13 9/16 4

1/16 7
15/16 11

3/16 2
1/8 — 1 4 2

1/2 2 2

*Packing Gland Model
All dimensions are in inches. Specifications subject
to change without notice.



331, 332, 333 and 344 MODELS
PERFORMANCE (water at 70ºF)

NOTE: For fluids with viscosity over 200 CP (1000 SSU), pump
capacity is reduced by 20%.

MATERIALS OF CONSTRUCTION
MODELS

COMPONENT 33101, 33201
33301, 34401

33104, 33204
33304, 34404

33108, 33208
33308, 34408

*34411

Housing

Rotor

Stator

Cast iron

416 SS/CP

NBR (Nitrile)

316 SS

316 SS/CP

NBR (Nitrile)

Nylon

416 SS/CP

NBR (Nitrile)

Cast iron

416 SS/CP

NBR (Nitrile)

Weight (Ibs) 16 16 8 16

* Packing Gland Model
CP = Chrome plated

2



NOTE: For fluids with viscosity over 200 CP (1000 SSU),
pump capacity is reduced by 20%.
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SERVICE MANUAL

MOYNO® 500 PUMPS
300 SERIES

331, 332, 333, 344, 356 AND 367 MODELS

MODELS

DESIGN
FEATURES

33101 34401
33201 35601
33301 36701

33104 34404
33204 35604
33304 36704

33108 33308
33208 34408

34411
35611 35613

Housing: Cast Iron AISI 316 SS Nylon Cast Iron AISI 316 SS

Pump Rotor:
Chrome plated
416 SS

Chrome plated
316 SS

Chrome plated
416 SS

Chrome plated
416 SS

Chrome plated
316 SS

Pump Stator: NBR (Nitrile) NBR (Nitrile) NBR (Nitrile) NBR (Nitrile) NBR (Nitrile)
Shaft: 416 SS 316 SS 416 SS 416 SS 316 SS
Flexible Joint: Carbon steel/

NBR
316 SS/
NBR

Carbon steel/
NBR

Carbon steel/
NBR

316 SS/
NBR

Bearings: Ball (sealed) Ball (sealed) Ball (sealed) Ball (sealed) Ball (sealed)

Mechanical Seal: Carbon-ceramic Carbon-ceramic Carbon-ceramic --- ---
Packing: --- --- --- Braided PTFE Braided PTFE

Note: Alternate elastomers available. Refer to Repair/Conversion kit numbers, page 8.

INSTALLATION
Mounting Position. Pump may be mounted in any
position. When mounting vertically, it is necessary to keep
bearings above seals to prevent possible seal leakage into
bearings.
Pre-Wetting. Prior to connecting pump, wet pump
elements and mechanical seal or packing by adding fluid to
be pumped into suction and discharge ports. Turn shaft
over several times in a clockwise direction to work fluid into
elements.
Piping. Piping to pump should be self-supporting to avoid
excessive strain on pump housings. See Table 1 for suction
and discharge port sizes of each pump model. Use pipe
“dope” or tape to facilitate disassembly and to provide seal.

Drive. On belt driven units, adjust belt tension to point of
non-slip. Do not overtighten.

On direct drive units, coupling components should be
aligned and spaced at least 1/16” apart.

Pump rotation must be clockwise when facing shaft to
prevent damage to pump. Check direction of rotation before
startup.
Water Flush of Packing (356 Models Only). The packing
may be either grease lubricated through a grease fitting in
the stuffing box or have plumbing connected to the housing
to allow a water flush.

Maximum speed is 1750 rpm.
When the material being pumped is abrasive in nature, it

may be advantageous to flush the packing to prevent
leakage under packing and excessive shaft wear.

Mechanical Seal Models Packing Gland Models



Clean water can be injected through a 1/8” NPT tapped
hole that normally houses the grease fitting for lubricating the
packing. The water can be permitted to leak axially along the
shaft in either direction or can be removed from the second
tapped hole in the stuffing box. In both cases, the discharge
from the stuffing box should be throttled slightly to maintain
10-15 PSI higher pressure in the stuffing box than is present
in the discharge housing.

Table 1. Pump Data
Pump Models 331 332 333 344 356 367
Suction Port
(NPT)

3/4* 3/4* 3/4* 3/4* 1-1/2 2

Discharge
Port (NPT)

3/4 3/4 3/4 3/4 1-1/4 2

Discharge
Pressure
(psig)

150 100 50 40 50 50

*08 versions = 1” NPT

Table 2. Temperature Limits
Elastomer Temperature Limits

*NBR 10°-160°F
*EPDM 10°-210°F
*FPM 10°-240°F

*NBR = Nitrile
*EPDM = Ethylene-Propylene-Diene Terpolymer
*FPM = Fluoroelastomer

OPERATION
Self-Priming. With wetted pumping elements, the pump is
capable of 25 feet of suction lift when operating at 1750 rpm
with pipe size equal to port size.
DO NOT RUN DRY. Unit depends on liquid pumped for
lubrication. For proper lubrication, flow rate should be at least
10% of rated capacity.
Pressure and Temperature Limits. See Table 1 for
maximum discharge pressure of each model. Unit is suitable
for service at temperatures shown in Table 2.
Storage. Always drain pump for extended storage periods
by removing suction housing bolts and loosening suction
housing.

TROUBLE SHOOTING
WARNING: Before making adjustments, disconnect

power source and thoroughly bleed
pressure from system. Failure to do so
could result in electric shock or serious
bodily harm.

Failure To Pump.
1. Belt or coupling slip: Adjust belt tension or tighten set

screw on coupling.
2. Stator torn; possibly excessive pressure: Replace stator,

check pressure at discharge port.
3. Wrong rotation: Rotation must be clockwise when facing

shaft.

4. Threads in rotor or on shaft stripped: Replace part. Check
for proper rotation.

5. Excessive suction lift or vacuum.

Pump Overloads.
1. Excessive discharge pressure: Check discharge pressure

for maximum rating given in Table 1. Check for
obstruction in discharge pipe.

2. Fluid viscosity too high: Limit fluid viscosity to 20,000 CP
or 100,000 SSU.

Viscosity CP Limit RPM
1-300 1750

300-1,000 1200
1,000-2,000 700
2,000-5,000 350
5,000-10,000 180

10,000-20,000 100
3. Insufficient motor HP: Check HP requirement.

Noisy Operation.
1. Starved suction: Check fluid supply, length of suction line,

and obstructions in pipe.

2. Bearings worn: Replace parts; check alignment, belt
tension, pressure at discharge port.

3. Broken flexible joint: Replace part, check pressure at
discharge port.

4. Insufficient mounting: Mount to be secure to firm base.
Vibration induced noise can be reduced by using mount
pads and short sections of hose on suction and discharge
ports.

Mechanical Seal Leakage (Mechanical Seal Models
Only).
1. Leakage at startup: If leakage is slight, allow pump to run

several hours to let faces run in.
2. Persistent seal leakage: Faces may be cracked from

freezing or thermal shock. Replace seal.
Packing Leakage (Packing Models Only).
1. Leakage at startup: Adjust packing as outlined in

maintenance instructions.

Note: Slight leakage is necessary for lubrication of packing.

2. Persistent leakage: Packing rings and/or shaft may be
worn. Replace parts as required.

Pump Will Not Prime.
1. Air leak on suction side: Check pipe connections.

MAINTENANCE
General. These pumps have been designed for a minimum
of maintenance, the extent of which is routine lubrication and
adjustment of packing. The pump is one of the easiest to
work on in that the main elements are very accessible and
require few tools to disassemble.

Packing Lubrication (356 Models Only). The zerk
fitting on the side of the suction housing leads to the lantern
ring halves in the mid-section of the packings. At least once a
week, inject a small quantity of good quality grease, such as
MPG-2 Multi Purpose Grease (Du Bois Chemical), or
equivalent, into the zerk fitting to lubricate the packings.

Note: For Model 34411, lubricate packing by applying a
liberal amount of grease during assembly.

Page 2



Packing Adjustment (Packing Models Only).
Packing gland attaching nuts should be evenly adjusted so
they are little more than finger tight. Over-tightening of the
packing gland may result in premature packing failure and
possible damage to the shaft and gland.

When the packing is new, frequent minor adjustments
are recommended for the first few hours of operation in
order to compress and seat the packing. Be sure to allow
slight leakage for lubrication of packing.

When excessive leakage can no longer be regulated by
tightening the gland nuts, remove and replace the packings
in accordance with the DISASSEMBLY and REASSEMBLY
instructions. The entire pump need not be disassembled to
replace the packings.

Bearing Lubrication. The prelubricated, fully sealed
bearings do not require additional lubrication.

PUMP DISASSEMBLY
WARNING: Before disassembling pump, disconnect

power source and thoroughly bleed
pressure from system. Failure to do so
could result in electric shock or serious
bodily harm.

To Disassemble Mechanical Seal Models:
1. Disconnect suction and discharge piping.

2. Remove screws (112) holding suction housing (2) to
pump body (1). Remove suction housing and stator (21).

3. Remove rotor (22) from flexible joint (24) by turning
counter-clockwise (RH thread). Use 3/16 inch diameter
punch to remove rotor pin (45) on Model 36701.

4. Flexible joint (24) can be removed from shaft (26) by
using a 3/16 inch allen wrench in end of joint (1/4 inch
wrench on 356 Models) and turn counter-clockwise. Use
3/16 inch diameter punch to remove shaft pin (46) on
Model 36701.

5. Carefully slide mechanical seal (69) off shaft (26).
Carefully pry seal seat out of pump body (1). If any parts
of mechanical seal are worn or broken, the complete
seal assembly should be replaced. Seal components are
matched parts and are not interchangeable.

6. The bearings (29) and shaft (26) assembly can be
removed from pump body (1) after snap ring (66) has
been removed. To remove the assembly, lightly tap the
shaft at threaded end using a block of wood to protect
the threads. The bearings may be pressed off the shaft.

To Disassemble Packing Models:
1. Disconnect suction and discharge piping.

2. Remove screws (112) which hold suction housing (2) to
pump body (1). Remove suction housing and stator (21).

3. Remove rotor (22) from flexible joint (24) by turning in a
counter-clockwise direction (RH thread).

4. Flexible joint (24) can be removed by using a 3/16 inch
allen wrench in end of joint (1/4 inch wrench on 356
Models) and turn in a counter-clockwise direction.

5. The packing (42) can be removed without removing the
shaft (26) using the following procedure:

a. Remove gland bolts (47).

b. Slide gland (41) away from packing (42).

c. Pull out packing (42) (and lantern ring halves (57) on
356 Models) using a packing removing tool.

Note:Packing can be removed after shaft has been re-
moved by pushing out from pump side of pump body
after gland (41) has been detached.

6. The bearings (29) and shaft (26) assembly can be
removed from pump body (1) after snap ring (66) has
been removed. To remove the assembly, lightly tap the
shaft at threaded end using a block of wood to protect the
threads.

7. To disassemble shaft assembly, remove snap ring (66A)
from shaft (26) and press bearings (29) and bearing
spacer (33) off the shaft.

PUMP ASSEMBLY
To Assemble Mechanical Seal Models:
1. Press bearings (29) on shaft (26), and locate slinger ring

(77) near bearing on threaded end of shaft.

Note: When replacing bearings, always press on the inner
race when assembling to shaft, and on the outer race
when pressing bearings into the housings.

2. Press shaft assembly into pump body (1) securing with
snap ring (66).

3. Install mechanical seal (69) using the following
procedure:

a. Clean and oil sealing faces using a clean light oil (not
grease).

Caution: Do not use oil on EPDM parts. Substitute
glycerin or soap and water.

b. Oil the outer surface of the seal seat, and push the
assembly into the bore in the pump body (1), seating
it firmly and squarely.

c. After cleaning and oiling the shaft, slide the seal body
along the shaft until it meets the seal seat.

d. Install seal spring and spring retainer on shaft.

4. Thread flexible joint (24) into shaft (26) in a clockwise
direction (RH thread). On 356 Models, install seal spacer
(69A) and washer (116) before threading flexible joint
onto shaft in a clockwise direction. On Model 36701, use
shaft pin (46) to pin flexible joint (24) to shaft.

5. Thread rotor (22) onto flexible joint (24) in a clockwise
direction (RH thread). On Model 36701, pin rotor (22) to
joint using rotor pin (45).

6. Slide stator (21) on rotor (22). On 331 and 332 Models,
insert rounded end of stator ring (135) into end of stator
prior to installing stator on rotor.

7. Secure stator (21) and suction housing (2), with suction
port vertically up, to pump body (1) using screws (112).

8. Proceed as in installation instructions.

To Assemble Packing Models:
1. Press bearings (29), with bearing spacer (33) in between,

on shaft (26) and secure in place using snap ring (66A).

Note: When replacing bearings, always press on the inner
race when assembling to shaft, and on the outer race
when pressing bearings into the housings.
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2. Install packing (42) before installing shaft assembly
using the following procedure:

a. Lubricate each individual ring of packing with a
grease that is insoluble in the fluid being pumped.

b. Individually assemble each ring of packing loosely
in the packing chamber of the pump body (1).
Stagger splits on rings. (Four rings, 3/16 inch
square required on Model 34411; four rings, 1/4
inch square and two lantern ring halves (57)
assembled between two rings on 356 Models).

c. Loosely install packing gland (41) on pump body (1)
using gland bolts (47).

3. Press shaft assembly into pump body (1) positioning
slinger ring (77) between packing gland (41) and bear-
ing end of pump body. Secure the shaft assembly with
snap ring (66).

4. Thread flexible joint (24) into shaft (26) in a clockwise
direction (RH thread).

5. Thread rotor (22) onto flexible joint (24) in a clockwise
direction (RH thread).

6. Slide stator (21) on rotor (22). On 331 and 332 Models,
insert rounded end of stator ring (135) into end of stator
prior to installing stator on rotor.

7. Secure stator (21) and suction housing (2), with suction
port vertically up, to pump body (1) using screws

(112).

8. Proceed as in installation instructions.

Note: Adjust newly installed packing as described in
maintenance procedure.

WARNING:Replace belt or coupling guards
before reconnecting power.
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PARTS LIST — 331, 332, 333, AND 344 MODELS
Item
No.

Description Mechanical Seal Models Packing Gland
Models

33101
33201
33301
34401

33104
33204
33304
34404

33108
33208
33308
34408 34411

1 Pump Body 330-1065-002 330-1910-002 340-1000-001

1A Discharge Housing 340-2362-000
1B Bearing Housing 330-4587-000
1C Pump Base 340-2369-000
2 Suction Housing 330-1064-002 330-1911-002 330-4536-000 330-1064-002
*21 Stator See Stator section

below.
*22 Rotor See Rotor section below with circled

numbers for each series.
1 2 1 1

24 Joint Carbon SteeI/NBR
320-1511-000

316 SS/NBR
320-3759-000

Carbon SteeI/NBR
320-1511-000

26 Drive Shaft 320-1499-000 320-2938-000 320-1499-000 320-2448-000
29 Bearing (2 req.) 630-0502-031
33 Bearing Spacer 320-1900-000
41 Packing Gland 320-0101-004
42 Packing 340-3396-005
47 Gland Bolt 619-1520-161
66 Snap Ring 320-1506-000
66A Snap Ring 320-4182000
69 Mechanical Seal 320-2424-000
77 Slinger Ring 320-6382-000 320-6384-000
100 Pipe Plug (3 req.) 610-0120-021
112 Screws (8 req.) 619-1430-103 320-5968-000 619-0860-081 619-1430-103
112C Screws (4 req.) 61 9-0890-281
135 Stator Ring (331 -332 only) 320-7812-000
215 Lock Washer (8 req.) 320-6464-000

*Recommended spare parts.

ModelsSTATORS
331 332 333 344

21 Standard Stator, NBR All Models 340-3501-120 340-3502-120 340-3503-120 340-3504-120

21 EPDM Stator 340-3501-320 340-3502-320 340-3503-320 340-3504-320

21 FPM Stator 340-3501-520 340-3502-520 340-3503-520 340-3504-520

ROTORS
22 1  416SS - All Models 320-2729-000 330-0906-000 320-1394-000 320-1841-000

22 2 316SS — All Models 320-2933-000 320-2942-000 320-2936-000 320-2934-000

See page 8 for Repair/Conversion Kits
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Page 7
PARTS LIST — 356 AND 367 MODELS

Mechanical SeaI Models Packing Gland Models Mechanical Seal ModelItem
No.

Description
35601 35604 35611 35613 36701 36704

1 Pump Body
Cast Iron

340-0636-000
316SS

340-1550-000
Cast Iron

350-0420-000
316SS

350-0491-000
Cast Iron

350-0423-000
316SS

350-0423-007
2 Suction Housing 350-0280-000 350-0489-000 350-0280-000 350-0489-000 350-0302-000 350-0302-007

*21 Stator
NBR

340-3505-120
NBR

340-3505-120
NBR

340-3506-120

22 Rotor
416SS

320-2304-000
316SS

320-4431-000
416SS

320-2304-000
316SS

320-4431-000
416SS

330-2042-000
316SS

330-3077-000

24 Flex Joint
Carbon Steel
320-1583-000

316SS
320-4427-000

Carbon Steel
320-1583-000

316SS
320-4427-000

Carbon Steel
320-1749-000

316SS
320-4436-000

26 Drive Shaft 320-1759-000 320-4430-000 320-2765-000 320-4435-000 330-1805-000 330-1805-015

29 Bearing (2 req.) 630-0552-051 630-0552-061

33 Bearing Spacer 320-2764-000

41 Packing Gland 320-0003-004 320-0003-007

*42 Packing 340-3396-008

45 Rotor Pin 320-4439-002

46 Shaft Pin 320-4439-001

47 Gland Bolt 619-1530-241
57 Lantern Ring Half** 320-6585-000

66 Snap Ring 320-1758-000 320-2794-000

66A Snap Ring 320-3533-000

*69 Mechanical Seal 320-3945-000 320-1750-000

69A Seal Spacer 320-4434-000

77 Slinger Ring 320-6383-000 320-6385-000 320-6385-000

112 Screws (6 req.) 619-1530-161 619-1530-161

115 Zerk Fitting 320-2503-001

135 Stator Spacer 330-7594-000

202 Shaft Key 611-0040-240

215 Lock Washer (6 req.) 623-0010-411

261 Pipe Plug 610-0120-011 610-0420-010 610-0120-011 610-0420-010 610-0120-011 610-0420-010
*Recommended spare parts.
**2 Required

See page 8 for Repair/Conversion Kits
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REPAIR/CONVERSION KIT NUMBERS

ELASTOMER REPAIR/CONVERSION KITS

331 Models 332 Models
Item
No.

Description

NBR EPDM FPM NBR EPDM FPM
— Kit No. 311-9026-000 311-9025-000 311-9054-000 311-9027-000 311-9038-000 311-9055-000

21 • Stator 340-3501-120 340-3501-320 340-3501-520 340-3502-120 340-3502-320 340-3502-520
24 • Joint 320-1511-000‡ 320-6367-000† 320-4670-000† 320-1511-000‡ 320-6367-000† 320-4670-000†
69 • Seal 320-2424-000 320-6379-000 320-6501-000 320-2424-000 320-6379-000 320-6501-000

333 Models 344 Models
Item
No.

Description

NBR EPDM FPM NBR EPDM FPM

— Kit No. 311-9029-000 311-9028-000 311-9056-000 311-9031-000 311-9030-000 311-9057-000

21 • Stator 340-3503-120 340-3503-320 340-3503-520 340-3504-120 340-3504320 340-3504520
24 • Joint 320-1511-000‡ 320-6367-000† 320-4670-000† 320-1511-000‡ 320-6367-000† 320-4670-000†
69 • Seal 320-2424-000 320-6379-000 320-6501-000 320-2424-000 320-6379-000 320-6501-000

t316SS/with appropriate elastomer.
‡Carbon steel. NBR kits are available only with carbon steel joints; a 316SS/NBR joint for 331-344 Models is
available as 320-3759-000.

356 Models 367 ModelsItem
No.

Description NBR EPDM FPM NBR EPDM FPM

– Kit No. (Mech. Seal
Models)

311-9033-000 311-9032-000 311-9058-000 311-9060-000 311-9036-000 311-9124-000

21 • Stator 340-3505-120 340-3505-320 340-3505-520 340-3506-120 340-3506-320 340-3506-520
24 • Flex Joint 320-1583-000‡ 320-6369-000† 320-4671-000† 320-1749-000‡ 320-6378-000‡ 3206515-000‡
69 • Seal 320-3945-000 320-6380-000 320-6510-000 320-1750-000 320-6390-000 320-6517-000
45 • Rotor Pins 320-4439-002 320-4439-002 320-4439-002
46 • Shaft Pin 320-4439-001 320-4439-001 320-4439-001

– Kit No
(Packing Gland Models)

311-9035-000 311-9034-000 311-9059-000

21 • Stator 340-3505-120 340-3505-320 340-3505-520
24 • Joint 320-1583-000‡ 320-6369-000† 320-4671-000†

†316SS/with appropriate elastomer.
‡Carbon steel. NBR kits are available only with carbon steel joints; a 316SS/NBR joint for Model 35604 and
35613 pumps is available as 320-4427-000; a 316SS/NBR joint for model 36704 is available as 320-4436-000.

ABRASION RESISTANT SEALS
Models

Elastomer 331-344 356 36701
NBR 3206460000 3206505000 3206511000

EPDM 3206502000 3206506000 3206512000

FPM 3206503000 3206507000 3206513000

NBR = Nitrile
EPDM = Ethylene-Propylene-Diene Terpolymer
FPM = Fluoroelastomer

© 1999 by Moyno, Inc. Printed in U.S.A.
® Moyno is a registered trademark of Moyno, Inc.



Double The Length Of Your 
Moyno Pump Warranty For FREE!

For your free pump warranty extension, choose from one of the three options below:

1. Go to www.moyno.com and fill out the registration form online

2. Mail this form by placing it in an envelope and sending it to: Moyno, Inc.
Attn: Tish Wilson
P. O. Box 9603. Fax this form to 937-327-3177
Springfield, OH 45501-0960
U.S.A.

Thank you for choosing a Moyno Pump. Please take the time to complete this warranty registration form.Upon receipt
of your form, your standard limited warranty on defective material and workmanship will be extended to twice the standard
period of time at no additional cost to you. We appreciate your business and look forward to serving you in the future.

Always Insist on Genuine Moyno Replacement Parts!

Moyno® Pump Warranty Registration

Pump Model # Pump Serial #

Purchased From Date Purchased

Your Name Your Title

Your Company Name

Address

City/State (Province)/Zip Code

Phone Number Fax Number

E-mail

Application for Which This Pump Was Purchased
Material Flow Rate Process Temperature

Operating Speed Viscosity pH Value

Hours Operated per Day Continuous Intermittent

Discharge Pressure Suction Pressure NPSH Available

Percent of Solids Particle Size Abrasion Rating

How Did You First Hear of Moyno Pumps?

Advertisement Postcard Trade Show Referral

Distributor Salesperson Previous Experience With Moyno Pumps Other – Explain Below

Thank You!

❑

❑

❑

❑

❑

❑

❑

MOYNO
 ™
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Contents:
Liquid Filters
Vapor Filters

VFD Series 

• VFD-30
• VFD-55
• VFD-85
• VFD-110

VFV Series 

• VFV-250
• VFV-500
• VFV-1000
• VFV-2000
• VFV-3000
• VFV-5000
• VFV-10000

VF Series 

• VF-500
• VF-1000
• VF-2000
• VF-3000
• VF-5000
• VF-10000

VR Series 

• VR-140
• VR-170
• VR-225
• VR-400
• VR-700
• VR-1600
• VR-2600
Filtration Media
Special Products

VFV SERIES FILTERS 
MODEL VFV-2000
The VFV-2000 filter is a media filter vessel designed to 
treat vapor streams where pressure drop is a strong 
concern. While the typical design application is a 
activated carbon adsorbtion unit, the filter can easily 
accommodate many medias. The sturdy construction 
makes these filter vessels ideal for long term treatment 
units. Some applications include: 

• Soil Vapor Extraction Treatment 
• Air Stripper Off Gas Treatment 
• Odor Removal System 
• Storage Tank Purge Vapor Treatment 
• Pilot Study 
• Industrial Process Treatment 

Page 1 of 3Tetrasolv Filtration, Inc. :: Filtration Products & Services :: Vapor Filters
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VFV-2000 SPECIFICATIONS

Overall Height 7’7” Vessel/Internal Piping 
Materials

CS/ SCH 40 
PVC

Diameter 48” Internal Coating Polyamide 
Epoxy Resin

Inlet / Outlet (FNPT) 4” External Coating Urethane 
Enamel

Drain / Vent (FNPT) 3/4” Maximum Pressure / 
Temp

10 PSIG / 140º 
F

GAC Fill (lbs) 2000 Cross Sectional Bed 
Area 12.5 FT2

Shipping / 
Operational Weight 
(lbs)

2,925/3,425 Bed Depth/Volume 5.7 FT / 71 FT3

Our Company  |  News  |  Catalog  |  Services  |  RFQs  |  Contact
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Toll Free: 800-441-4034 Telephone: 765-643-3941 • Fax: 765-643-3949
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1.0  GENERAL DESCRIPTION 

The liquid series filters utilize fixed bed filtration to 
treat vapor.  The filters employ a variety of medias to 
remove or catalyze contaminants.  Flow through the 
filter may be either up flow or down flow depending 
upon the media supplied and the operation parame-
ters.  Generally inlet and outlet locations are indi-
cated on the filter and or the filter drawings.  

The most common application utilizes activated 
carbon as the adsorption media.  Typically vapor 
which contains low levels of organic contaminants 
flows upward through the column of activated carbon 
where the larger organic molecules adhere to the 
porous structure of the activated carbon granules.  
This adsorption begins at the bottom of the “bed” and 
continues upward as the original adsorptive area 
becomes saturated.   
 
Complete saturation of the carbon is dependent upon 
many factors such as contaminant levels, 
temperature, compounds being adsorbed, humidity, 
etc.  Typically a carbon isotherm has been run on the 
influent stream to determine the expected rate of 
consumption of the activated carbon media.  When 
monitoring has determined discharge air no longer 
meets discharge requirements the carbon will have to 
be removed and replaced (refer to section 5.0).   
 

2.0  SAFETY CONSIDERATIONS 

It is important that the entire O&M manual be read 
prior to set up and operation of the carbon system.  If 
you have any questions please contact Tetrasolv Fil-
tration at the number listed below or sup-
port@tetrasolv.com. 
 
♦ WARNING: Where system pressure may exceed 

design pressure we strongly recommend the use 
of a relief device.  Exceeding the maximum pres-
sure of the filter could result in catastrophic failure 

COPYRIGHT © 1998 - TETRASOLV, INC. - 484 E. CARMEL DR., SUITE 339 - CARMEL, IN  46032 - PHONE (317) 818-0600 
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of the vessel.  

• Always adhere to “lockout/tagout” procedures 
when servicing the system. 

 
• Wear appropriate safety equipment when 

operating system. 
 
♦ WARNING: Wet or dry activated carbon 

preferentially removes oxygen from air.  In closed 
or partially closed containers, oxygen depletion 
may reach hazardous levels.  If workers must enter 
a container containing carbon, appropriate 
sampling and work procedures should be followed 
for potentially low-oxygen spaces - including all 
applicable federal and state requirements.  

♦ WARNING: High concentrations of certain 
compounds such as BETX and low concentrations 
such as ketones, aldehydes, organic acids and 
sulphur may cause severe temperature rises.  

 
• Understand the potential hazards of the stream 

being treated by the system. The activated 
carbon may contain higher concentrations of the 
contaminants being adsorbed than is in the 
influent stream.  In addition the carbon may be 
considered hazardous material and therefore 
may require specific handling precautions 
unknown to Tetrasolv Filtration. 

3.0  INSTALLATION 
 
3.1  Shipment 
 
Typically filters are shipped with media installed.  
However, in certain instances media is shipped to the 
site to be installed after installation.   In very large 
systems it may be advisable to not install the media 
until adsorbers have been placed into final position 
and secured.  
 
3.2 Unloading 
 
Refer to the product data sheet for weight information 
for appropriate sizing information for the equipment 
to be used. 
 
All components should be lifted either by crane or 
forklift as designated by the model.   
 
♦ WARNING: Failure to follow the procedures 

outlined below can result in catastrophic damage 
to the system.  

 

Crane Lift - If a crane lift is to be used we recom-
mend the following method.  A “spreader” equaling 
75% of the distance between the opposing lifting 
eyes on each adsorber should be  used to insure 
proper lifting force direction.  Attach an  appropriately 
sized spreader beam and lifting cables to each lift 
eye of the component. The use of an experienced 
crane operator and quality equipment is highly 
recommended. 
 
Fork-Lift - When using a forklift we recommend that 
the fork tubes on the filter be used or a pallet if the 
unit was shipped on a pallet. 
 
 
3.3 Inspection 
 
Perform the following inspections after un-loading the 
system.  Note any discrepancies and contact 
TetraSolv immediately.   
  
• Check the vessel exterior for damage which may 

have occurred during shipment.  Inspect the 
support structures and piping support for 
damage. 

 
• Inspect the piping system for damage.  Insure 

the valves operate properly.  Check installed 
instruments and instrument installation points for 
damage. 

 
• If the filters are shipped without carbon visually 

inspect the interior of the vessel for damaged 
internals. 

 
• Inspect the carbon discharge, drain and vent 

valves for damage 

3.4 Set Up 
 
 
The filter should be placed on a level concrete pad of 
appropriate thickness to support the system at it’s 
maximum operational weight.  The filter should be 
secured to the pad using appropriately sized anchor 
bolts. 
   
Connect the site piping to the filter inlet and outlet 
connection points. It is important that all piping 
connected to the filter should be self supported.  We 
also recommend in hard pipe installation that a flexi-
ble joint be used to further insulate the filter from vi-
bration and stress.   
 
Connect any gauges and instrumentation shipped 

COPYRIGHT © 1998 - TETRASOLV, INC. - 484 E. CARMEL DR., SUITE 339 - CARMEL, IN  46032 - PHONE (317) 818-
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loose with the system. 
 
The outlet piping if connected to a stack or vent 
should be designed to prevent the introduction of 
water or debris into the adsorber piping.  Discharge 
piping should be sized equal to or greater than the 
diameter of the system piping or back pressure could 
occur creating excess pressure drop on the system.   
 
Flowrates greater than 60 cfm / sq ft can produce 
bed fluidization in vapor phase filters.  When this 
occurs carbon granules can be lifted and propelled 
out of the carbon bed in up-flow applications.  In 
extreme cases large amounts of carbon can be 
expelled.  If the system will be operating near or 
greater than the amount stated above please contact 
Tetrasolv for recommendations.   
 
Carbon filters can be manifold  in parallel operation 
for higher flowrates.  Series operation is the preferred 
method of operation as it provides for the greatest 
degree of bed utilization.  
 
Vapor conditions such as high humidity and high 
temperature (> 125º F) can cause inefficient 
adsorbtion to occur.  If these conditions exist contact 
Tetrasolv for support.  Also, any free water or product 
and debris should be eliminated with a knockout filter 
prior to the vapor stream entering the system.  Many 
other vapor issues may effect Adsorber operation 
and  we therefore recommend you discuss your 
specific installation with a representative.  
 
 
4.0 OPERATION 
 
 
4.1 Modes of Operation 
 
With certain applications (2) filters in series flow are 
utilized.  Listed below are typical operational modes.  
 
• Shutdown - Both filters completely off-line and 

isolated. 
 
• Series Flow - Influent enters primary filter and 

exits through secondary adsorber (this is the 
preferred method of operation) 

 
• Isolation Flow - Only one filter is receiving 

influent.  This mode is typically used when the 
operator is maintaining the off-line filter. 

 
• Parallel Flow - Both filters are receiving the 

influent as the primary.  Flow is split equally 

between the filters.  This mode is used when 
higher flow rates need to be achieved and 
contact times are not critical. 

 

4.3  Monitoring 
 

Adsorber units only require periodic monitoring if 
properly installed.  The following items may be 
monitored: 

 
Pressure: Check inlet and outlet pressure. 
Increase in pressure differential may indicate 
media breakdown or presence of high moisture.  
Rapid increase in pressure drop could indicate 
adsorber failure. 
 
Samples: Inlet and outlet sample points if 
provided for vapor analysis to determine system 
performance.   
 

5.0  ADSORBER SERVICING  
 
The Adsorber may be serviced on-site using a 
vacuum removal method.  Prior to servicing the unit 
should be closed off from influent and effluent lines 
and any electrical devices or connections should be 
tagged off.   
 
After removal of the spent carbon is complete, it is 
recommended that the inside of the Adsorber be  
checked thoroughly and any minor maintenance 
conducted. 
 
5.1  Carbon Loading - Bulk Bag 
 
♦ WARNING - Dry activated carbon generates 

considerable dust.  While activated carbon poses 
no health risk the dust can cause respiratory 
irritation and occasional skin rash.  Therefore we 
recommended the use of proper clothing and dust 
mask during filling operation. 

 
Hoist the bag over the manway and untie the outer 
bag exposing the inner chute.  Untie the inner chute 
while clasping it shut.  Remain holding the chute and 
carefully lower the chute into the manway.  Un-clasp 
the chute and allow the carbon to discharge from the 
sack.  The carbon should flow out very quickly and 
completely.  When finished shake the bag and invert 
the chute into the bag.   
 
If at any time you wish to stop the flow of carbon 
simply re-grasp the chute up high and cinch.  Re-tie 
the bag.   
 

COPYRIGHT © 1998 - TETRASOLV, INC. - 1200 E. 26TH STREET - ANDERSON, IN  46016 - PHONE (765) 643-3941 
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5.2  Carbon Loading - Vacuum Method 
 
In this method dry-activated carbon will be loaded 
into to the adsorbers using a vacuum rig. To add the 
carbon to the filters use the following method: 
 
WARNING: Due to the low vacuum rating of the VF 
series adsorbers (< 60” H20) only experienced change-
out personnel should attempt this method of re-filling.  
Exceeding the recommend  vacuum rating could lead 
to failure of the superstructure of the vessel. 

1. Connect a 3” vacuum source to the auxiliary 
connection of the adsorber  to be filled. 
 
2. Install a 16” bolted transfer lid onto the manway 
opening of the adsorber to be filled. 
 
3. Turn on the vacuum and check for good flow of air 
through the adsorber.  Connect the fill line to the 
transfer lid and lead enough hose to reach the fresh 
carbon source (Note:  This should be as short of a 
distance as possible).   
 
4. Begin vacuuming carbon into the adsorber.  It is 
important to note that the loading method is actually 
conveying and not true vacuum.  The hose should 
contain 1/3 air with the carbon.  Closely view the 
adsorber being filled.  If the adsorber is collasping in 
excessively take less carbon and more air.  This is 
something from experience and cannot be 
adequately explained here.  
 
5.  When transfer is complete the transfer lid should 
be removed and the carbon in the adsorber should 
be leveled out to insure even pressure drop across 
the bed.   
 
6. Close the manway and turn the adsorber back on. 

Note:  When the system if first started up small 
amounts of fines may be present in the discharge 
stream.  This is normal and should discontinue 
within a short period of time. 
 

 
6.0 MAINTENANCE 

6.1 Extended Shutdown 
 
If the system is to be shutdown for extended period 
of time it is recommended that the valve be placed in 
shutdown mode and the system water drain valve be 
left open. 
 
Monitor the system closely after extended shutdown 
for signs of potential problems such as interior 

manifold failure or leaking valves and gaskets.
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INSTALLATION AND MAINTENANCE 

GUIDELINES FOR ATMOSPHERIC ABOVEGROUND TANKS 

FOR FLAMMABLE LIQUIDS ON SUPPORTS 

 
MODELS: •OBROUND AND CYLINDRICAL UL142 TANKS 

 

     

Manufactured by :  

 
 
1020 André-Liné Granby, Québec, Canada 
J2J 1J9 Telephone: 450-378-2334 
Fax: 450-378-5202 
E-mail: service@granbytanks.com 
Website: http//www.granbytanks.com 
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1. Scope 
These instructions apply to stationary installations of obround or cylindrical UL-142 tanks manufactured by Granby 
Steel Tanks. These tanks are designed to contain stable flammable and combustible liquids at atmospheric pressure 
(as classified by NFPA 30) with a specific gravity not exceeding that of water. Here are examples of fluids that can be 
stored in a UL 142 tank: Fuel oil, Diesel fuel, Gasoline, Lubricating oils, Kerosene, Toluene, Xylene, Methanol, 
Turpentine... 
 
Since these tanks are used in a broad range of applications, this document does not cover detailed but only general 
installation instructions. For specific details and regulations, you must refer to the appropriate codes and local 
regulations. 

• For all installations, you can refer to NFPA 30. 
• If the tank is used to supply Oil-Burning Equipment, you can refer to NFPA 31. 
• If the tank is installed on a farm or an isolated site, you can refer to NFPA 395. 
• If the tank is used in Motor Fuel Dispensing Facilities, Marine Refuelling and Repair Garages, you can 

refer to NFPA 30A and NFPA 30. 
• If the tank is used to supply Stationary Combustion Engines or Gas Turbines, you can refer to NFPA 37 

and NFPA 30. 
 

2. Tank Inspection 
Inspect the tank immediately upon reception. Minor dents and scratches may be acceptable and repaired on site.  If 
damages affect the integrity and performance of the tank, please contact your distributor. 
 
3. Tank Handling 
This is a stationary tank. Do not use this tank to transport any product or move the tank unless it is empty. Never drag 
or drop the tank. 

 
4. Tank Installation 
The installation of the tank must be performed by a certified and qualified technician recognized by the authorities 
having jurisdiction. It is assumed that the installer possesses the skills, the tools and the appropriate documentation 
(codes and regulations) to install the tank in proper and safe manner. 
 
Condensation can form in the tank during its storage period. During winter months, before its installation, the tank 
must reside in a warm environment (above freezing level) for a period long enough to melt all the ice that might be 
present inside. Water must then be drained out of the tank prior to the installation. 

 
4.1. Foundations and Anchoring 
The tank shall rest on a foundation of concrete, masonry, piling or steel. This foundation has to be designed to 
minimize the uneven settling of the tank and to minimize the corrosion of the components resting on the foundation. 
The site should have all organic materials such as sod or bark removed and the soil must be mechanically 
compacted. A well-drained sub grade should then be utilized to provide appropriate drainage. 
 
Clearances below the tank shall prevent any part of the tank, except for its base, to be in contact with the soil or 
foundation. 
 
Where a tank is located in an area subjected to flooding, measures shall be taken to prevent the empty tank from 
floating in water levels established as maximum flood levels. 
 
4.2. Tank Legs for Obround Tanks 
Our obround tanks are provided with four threaded leg supports. Tanks legs shall be 1¼“ black iron pipes threaded 
on one end. Leg sizes shall be 11” at the outlet end and 12” at the opposite end.  This gives a slope of ¼” per foot 
of tank length and provides enough room for the shutoff valve and filter installation. Tank legs shall be vertically 
straightened to level to support evenly the weight of the tank filled with fuel (2200 lb. ±). 
 
The installer must verify that a minimum slope of ¼’’ by foot toward the fuel outlet is respected. This is a critical 
point of the installation and failure to comply with it will render the tank warranty NULL and VOID. 
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4.3. Location of Tank 
The tank shall be located at a safe distance from property lines, public ways, important buildings and adjacent 
tanks. Refer to applicable codes and local authorities. 
 
4.4. Tank Piping 
Before beginning the piping or the installation of accessories, remove shipping caps from each flange. 
 

4.4.1. Tank Vent 
Each tank shall be adequately vented to prevent the build-up of pressure or vacuum inside the tank when filling, 
emptying or when subjected to atmospheric temperature changes. The vent shall be at least as large as the 
largest filling or withdrawal connection and in no case be at smaller than 1 ¼'' nominal inside diameter. 
 
Note: the type of vent required varies depending on the type of liquid contained in the tank. Refer to applicable 
codes. 
 
4.4.2. Tank Emergency Vent 
Each tank shall be equipped with a listed emergency vent device. This device must have a venting capacity at 
least equal to the value specified in the following table. This value is also specified and on the tank next to the 
emergency vent opening. 
 

Tank Model Primary Tank Vent Capacity 
(cubic feet per second) 

Secondary Tank Vent Capacity 
(cubic feet per second) 

137 gal. (obround) 31 600  
230 gal. and 275 gal. (obround) 52 700  
330 gal. (obround) 63 200  
300 gal. 38" dia. x 60" long (cylindrical) 52 700  
300 gal. 38" dia. x 70" long (D/W cylindrical) 52 700 63200 
500 gal. 50" dia. x 60" long (cylindrical) 73 700  
500 gal. 50" dia. x 70" long (D/W cylindrical) 73 700 84200 
500 gal. 46" dia. x 72" long (cylindrical) 84 200  
1000 gal. 50" dia. x 120" long (cylindrical) 126 000  
1000 gal. 50" dia. x 129" long (D/W cylindrical) 126 000 147000 

  
Piping to or from approved emergency vent devices shall be sized to provide emergency venting flows that limit 
back pressure to less than 2.5 PSIG within the tank. 
 
Tanks containing Class IIIB type fluids (transmission oils, lubricating oils, power steering fluids) or tanks 
supplying Oil-Burning equipment that are not in the diked area or drainage path of tanks storing Class I or Class 
II fluids do not need to meet these emergency venting requirements (see NFAP30 for details). 
 
4.4.3. Openings Below Liquid Level 
Each opening below liquid level through which liquid does not normally flow shall be plugged with a liquid tight 
closure. 

 
4.4.4. Openings Above Liquid Level 
All openings that remain unused after completion of the installation shall be properly sealed with a liquid tight 
metal threaded pipe plug. 
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5. Testing 
These tanks must pass the appropriate test below at job site before being put in service. 
Warning: Over pressurization may cause tank to fail. 
 

5.1. Testing Single Wall Tanks 
Apply internal air pressure of not less than 3 PSIG or more than 5 PSIG and soap all seams and welded areas. 
 
5.2. Testing Double Wall Tanks 
 

Testing the Primary tank 
5.2.1. Make sure the secondary tank opening is free of any obstruction and is properly vented to atmosphere.  
5.2.2. Pressurize inner tank to at least 3 PSIG and to no more than 5 PSIG. 
5.2.3. Make sure all primary tank openings are properly sealed with a soapy solution. 
5.2.4. Cut air supply to the inner tank but keep it pressurized for an hour. 
5.2.5. If a steady pressure drop is noticed, it may mean a leak in the primary tank. 
 
Testing the Secondary Tank 
5.2.6. Pressurize inner tank to at least 3 PSIG and to no more than 5 PSIG. 
5.2.7. Pressurize outer tank to at least 3 PSIG and to no more than 5 PSIG. 
5.2.8. Apply a soapy solution to tank exterior surfaces welds and seams. 
5.2.9. Relieve pressure from outer tank then relieve pressure from inner tank. 

 
6. Inspection of the Tank After its First Filling 
The installer MUST make sure, at the first filling of the tank that no unforeseen damage has occurred during handling, 
transportation, installation and connection. Such damage could ultimately results in a leak. THE ONLY WAY TO 
MAKE SURE THAT THE INSTALLATION IS TIGHT IS TO BE IN ATTENDANCE THE FIRST TIME THE TANK IS 
FILLED COMPLETELY WITH OIL. The installer or a person delegated by him can perform that function. The installer 
or oil company representative shall visually inspect all seams and fittings for leakage after the first complete filling. 
 
7. Transfer of Product 
Most premature failures of steel oil tanks are caused by water and sludge that may accumulate at the bottom of the 
tank. If you choose to transfer the product from the old tank to the new one, you must insure that the transferred 
product is free of contaminants, sludge and water. 
  
8. Oil Tank Management (Maintenance) 

• Each tank shall be inspected and maintained to ensure compliance with the requirements of the codes 
regulating it. 

• The tank and all tank accessories shall be maintained to ensure that they function as intended. 
• If a tank is found to be leaking, is shall be emptied of its content immediately and be replaced. 
• The tank should be inspected at least once a year for presence of water. If found, water should be removed 

immediately. 
• All openings on the tank (ex: gauging) shall be closed when not in use. 
• If liquid is found in the interstitial space of a double wall tank, replace it. 
• If foundation is not stable or tank is likely to topple; take action to correct the situation immediately. 
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Introduction

OVERVIEW
This section outlines the models covered and the organization of this manual.

MODELS COVERED
This manual provides basic installation, commissioning, and troubleshooting 
information for the following PX750   Pressure Transmitters:

Model  PX750 - Dif ferent ial Pressure  Transmitter
measures differential pressure from 2 inH2O to 1,000 psi (0.497 to 6895 kPa).

Model  PX750 - Gage Pressure Transmit ter
measures gage pressure from 2 inH2O to 1,000 psi (0.497 to 41369 kPa).

The following performance limitations may inhibit efficient or safe operation. Critical 
applications should have appropriate diagnostic and backup systems in place.

Pressure transmitters contain an internal fill fluid. It is used to transmit the process pressure 
through the isolating diaphragms to the pressure sensing element. In rare cases, oil leak 
paths in oil-filled pressure transmitters can be created. Possible causes include: physical 
damage to the isolator diaphragms, process fluid freezing, isolator corrosion due to an 
incompatible process fluid, etc.

A transmitter with an oil fill fluid leak can continue to perform normally for a period of time. 
Sustained oil loss will eventually cause one or more of the operating parameters to exceed 
published specifications while a small drift in operating point output continues. Symptoms of 
advanced oil loss and other unrelated problems include:

n Sustained drift rate in true zero and span or operating point output or both

n Sluggish response to increasing or decreasing pressure or both
n Limited output rate or very nonlinear output or both

n Change in output process noise

n Noticeable drift in operating point output

n Abrupt increase in drift rate of true zero or span or both

n Unstable output

n Output saturated high or low
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Model PX750– Alphali ne Draf t Range Di fferenti al Pressure Transmi tter
designed for monitoring low pressure flow rates with positive and/or negative static 
pressure capabilities and 0–½ to 0–6 inH2O rangeability.

USING THIS MANUAL
This manual is designed to assist in basic installation and operation of Model PX750
Pressure Transmitters.

Sect ion 2 Install ation
provides a flowchart outlining installation procedures and installation wiring 
diagrams.

Sect ion 3 Comm issioni ng
provides a description of common commissioning tasks for the Model PX750 Smart 
Pressure Transmitter.

Sect ion 4 Comm issioni ng
provides a description of common commissioning tasks for the Model PX750 Analog 
Pressure Transmitter.

Sect ion 5 Troubleshoot ing
provides basic troubleshooting techniques for common diagnostic messages 
associated with the transmitter and the communicator.

Sect ion 6 Refe rence Data
provides range tables, a typical model structure, and bolt torque specifications for 
Model PX750 Transmitters.

Appendix
contains menu tree and fast key sequence for the HART Communicator.
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Installation

OVERVIEW
This section contains a flowchart in Figure 2-1 and wiring diagrams in Figures 2-2 
through 2-5 to guide you to a successful Model PX750 installation. Shielded cable 
should be used for best results in electrically noisy environments.

Failure to follow safe inst allation guidel ines can cause  death or ser ious injur y. Please 
review the  following safety  messages before inst alling a Model PX750 Pre ssure  
Transmi tter.

■ To avoid output shifts in critical applications, do not plug the low side with a solid plug.

■ To avoid process leaks, install and tighten all four flange bolts before applying pressure, or 
process leakage may result. Attempting to remove the flange bolts while the transmitter is in 
service may cause process fluid leaks.

■ To avoid explosions, do not remove the instrument cover or make electrical connections in 
explosive atmospheres when the circuit is alive. Make sure the instrument is installed in 
accordance with intrinsically safe or nonincendive field wiring practice.

■ To meet explosion proof requirements, make sure that both transmitter covers are fully 
engaged.
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FIGURE 2-1. Installation Flowchart.

No

No Smart Analog
B

Yes

Yes

A

Yes

A

A

No

Check Jumper
or Switches

Wire
Transmitter

Power
Transmitter

Zero
Transmitter

DONE

Divide
Difference

by 5

Repeat Steps
until

Calibrated

Turn Span Screw
above or below
Desired Output by
Value in Last Step

Mount
Transmitter

Press Both Zero
and Span Button
Simultaneously

Set Units

Set
Range Points

Set
Output Type

Set
Damping

Apply Pressure

Refer to
Troubleshooting

Section

Apply Zero Point
Pressure and

Press Zero Button

Apply Span Point
Pressure and

Press Span Button

CONFIGURE

Within
Specifications?

VERIFY

START HERE

CALIBRATE
Analog

or
Smart?

Bench
Calibration?

Using a

Communicator?
FIELD

INSTALL
ADJUST ANALOG

ZERO/SPAN

B

B

Subtract Actual
Output from

Desired Output

Apply
20 mA-point
Pressure

Apply 4mA-point
Pressure and Turn
Zero Screw to

Output 4mA

Check for Leaks



2-3

EN
WIRING CONNECTIONS
Figure 2-2 shows wiring connections necessary to power a Model PX750 Transmitter 
and if smart, enable communications with a hand-held communicator. Shielded cable 
should be used for best results in electrically noisy environments.

NOTE
A resistance of at least 250 ohms must exist between the communicator and the 
power supply for communications.

FIGURE 2-2. Field Wiring Diagram. 
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FIGURE 2-3. Model PX750 Wiring Diagrams for Output Codes J and F.

FIGURE 2-4. Model PX750 Wiring Diagram for Smart Output Code S.
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Load Limitations
FIGURE 2-6. Model PX750 Power Supply Requirements.

(1)  A minimum of 250 ohms is required for communication.

(2)  Vmax for CESI is 42.5 V dc.

Code Vmin Vmax Rmin Rmax RL at Supply  Voltage (V S)

S(1) 12 45(2) 0 1650 RL = 43.5 (VS – 12)

E, J 12 45 0 1650 RL = 50 (VS – 12)

G 30 85 0 1100 RL= 20 (VS – 30)

L 5 12 Low Power Minimum Load Impedance:
100 kVM 8 14

NOTE
External power supply required. 
Transmitter operates on 12 to 45 V dc  
with no lo ad for Output Codes S and E.

Rmax

RL

Rmin

Vmin VS Vmax

Operating
 Region
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EN 3       Commissioning the
Smart Transmitter

OVERVIEW
This section provides summarized procedures needed to commission the Model PX750 
Smart Transmitter. 

Configure the Analog Out put Parame ters

n Setting Process Variable Units - - - - - - - - - - - - - - - - - - - - - - - - - -   Page 3-2
n Reranging (Setting Range Points)- - - - - - - - - - - - - - - - - - - - - - - - -  Page 3-2
n Setting Output Type  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  Page 3-4
n Setting Damping - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  Page 3-4

Calibrate the Sensor

n Full Trim- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  Page 3-5
n Zero Trim  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  Page 3-5

Calibrate the 4–20 mA Output

n 4–20 mA Output Trim - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  Page 3-6
n 4–20 mA Output Trim (Other Scale)- - - - - - - - - - - - - - - - - - - - - - -  Page 3-6

FAST KEY SEQUENCES
For your convenience, fast key sequences are listed for common transmitter 
functions. Complete tables of fast key sequences are located in Appendix A. 

Failure to follow safe comm issioning guidelines c an cause de ath or s erious  injury.  
Please review the  following safety  messages before co mmiss ioning a Model PX750 
Pressure Transmi tter.

■ To avoid explosions, do not remove the instrument cover or make electrical connections in 
explosive atmospheres when the circuit is alive. Make sure the instrument is installed in 
accordance with intrinsically safe or nonincendive field wiring practice.

■ To meet explosion proof requirements, make sure that both transmitter covers are fully 
engaged.
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If you are unfamiliar with the communicator or how to follow fast key sequences, 
please refer to Appendix A for communicator operations.

The fast key boxes in this section contain codes for the HART Communicator Model 
275. From the Online Menu (HART Communicator), press these key sequences to 
access the desired transmitter function.

TABLE 3-1. Fast Key Box.

FIGURE 3-1. CommunicatorWiring Connections.

CONFIGURE THE ANALOG OUTPUT PARAMETERS

Setting Process Variable Units

The Model PX750 allows any of the following output units: inH2O, inHg, ftH2O, 
mmH2O, mmHg, psi, bar, mbar, g/cm2, kg/cm2, Pa, kPa, torr, and atm.

HART Comm. 1, 5, 3, 2

HART Comm. 1, 3, 2

Power W ires

11
51

-1
1

51
G

05
D

Hand-Held
Comm unicat or

(For Smart 
Transmitters Only)

STANDARD TERMINAL BLOCK
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Reranging

Reranging matches the transmitter range points with the applied process pressures. 
It can be performed three ways: using the communicator, using the communicator 
and a reference pressure, or by using the transmitter zero and span buttons.

To decide which method is appropriate, consider the following:

n Reranging with the keypad changes the analog 4 and 20 mA points 
independently.

n Reranging with a pressure input source and the keypad allows you to 
maintain the same analog span.

n Reranging with a pressure input source and the zero and span screws allows 
you to maintain the same analog span.

Reranging with a Communicator Only

Reranging with the keypad changes the 4 and 20 mA points independently. 

Reranging with a Pressure Input Source and a Communicator

Reranging with a pressure input source maintains the same span. 

HART Comm. 1, 2, 3, 1, 1

HART Comm. 1, 2, 3, 1, 2
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Reranging Using Transmitter Buttons

1. L ocate the tr ansmitter  zer o and span buttons on the transmitter  faceplate, as 
shown in F igur e 3-2.

FIGURE 3-2. External Zero and Span Buttons.

2. P r ess both span and zer o buttons simultaneously for  10 seconds.

3. U sing a pressure sour ce with an accuracy three to ten times the desired 
cal ibrated accur acy, apply the 4 mA -point pressur e to the high side of the 
transmitter .

4. P r ess the zero button for  five seconds and ver ify that the output is 4 mA .

5. A pply a pr essur e equivalent to the 20 mA -point pressure to the high side of 
the tr ansmitter .  

6. P r ess the span button for  five seconds to set the 20 mA  point. V er i fy that the 
output is  20 mA . 

NOTE
B oth the lower  and upper  r ange values must fal l within the lower  and upper  range 
l imits of the sensor  module, and meet the minimum and maximum span cr iter ia 
al lowed by the transmitter .

Setting the Output Type

S etting the output type changes the mathematical  r elationship between the input 
pr essur e and the 4–20 mA  output.

T he tr ansmitter  output type can be set to either  l inear  or  squar e r oot. 

Setting Damping

T he M odel  P X 750 has electronic damping that can incr ease the r esponse time of the 
tr ansmitter  to smooth the output when there ar e r apid input var iations.  I t can also 
decr ease r esponse time when a r apid r esponse to the pr ocess is r equir ed.

HART Comm. 1, 3, 5

HART Comm. 1, 3, 6

11
5

1-
09

08
A

02
A
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CALIBRATE THE SENSOR

Digital Trim
Smart transmitters are factory characterized. The information is stored in the sensor 
module EEPROM during the characterization process. The digital trim function 
allows you to make adjustments to this factory-stored curve.

Full Trim  

A full trim is a two-point sensor calibration where two end-point pressures are 
applied, and the transmitter process variable output is adjusted to agree with the 
pressure input.

NOTE
A full trim requires a pressure source at least three times more accurate than the 
transmitter. For best accuracy, make sure the applied pressure is equal to or slightly 
less than the desired 4 mA setpoint, or equal to or slightly greater than the 20 mA 
setpoint.

Zero Trim

A zero trim is a simpler, one-point process variable adjustment. It must be performed 
with the low trim value. A zero trim may be used when an exact pressure source is 
not available for the second pressure needed in a full trim.

A zero trim is useful for compensating for mounting position effects or for zero shifts 
due to static pressure in differential pressure applications.

 

 
.

Zero-B ased Appl icati ons:
Use the communicator “Zero Trim” function to change the 4 mA point to represent 
“0” pressure.

HART Comm. 1, 2, 3, 3

HART Comm. 1, 2, 3, 3, 1

ZERO-BASED 
FLOW APPLICATION

HL

20 mA Point

4 mA Point

ZERO-BASED 
LEVEL APPLICATION
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Nonzero-Based Applications:
U se the zer o pushbutton to shift the 4 and 20 mA  
points together  (maintaining span) to r epr esent 
new pr essur e values.

Zeroing Using Transmitter Buttons

L ocate the tr ansmitter  zer o and span buttons on the 
tr ansmitter  faceplate, as  shown in F igur e 3-3.  

1. P r ess both span and zer o buttons simultaneously for  10 seconds.

2. A pply the 4 mA -point pr essur e.

3. P r ess the zero button for  five seconds.

4. V er ify that the output is  4 mA .

CALIBRATE THE 4–20 MA OUTPUT

Digital to Analog Converter Trim
I t may be necessar y to cal ibr ate the 4–20 output.  T he 4–20 mA  output tr im function 
can also be used to mak e adjustments to al low for  cal ibr ation differ ences of a 
particular  r eadout device in the loop.

4–20 mA Output Trim

A  4–20 mA  output tr im adjusts the transmitter  mil l iamp output to match your  
plant’s standar d.  T his pr ocedur e is used i f you want to tr im the transmitter  using a 
cur rent meter .

4–20 mA Output Trim Using Other Scale

T his pr ocedur e is used i f you want to tr im the transmitter  and your  readout device is  
in something other  than mil liamps (e.g.  volts).  

HART Comm. 1, 2, 3, 2, 1

HART Comm. 1, 2, 3, 2, 2

HL
NONZERO-BASED 

20 mA Point

4 mA Point

LEVEL APPLICATION

11
51

-0
90

8A
02

A

FIGURE 3-3. External Zero 
and Span Buttons.
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Analog Transmitter

OVERVIEW
This section summarizes procedures needed to commission the Analog Model PX750
Transmitter.

The following tasks are described in this section:

n Setting the EZ/SZ Jumper Pin - - - - - - - - - - - - - - - - - - - - - - - - - - -  Page 4-1
n Adjusting Zero and Span (6 Steps) - - - - - - - - - - - - - - - - - - - - - - - -  Page 4-2
n Adjusting Damping  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  Page 4-3
n Adjusting Linearity - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  Page 4-3

CALIBRATION
Basic calibration involves these steps:

1. Set the user-selectable jumper pins.
2. Adjusting zero and span.
3. Adjusting damping.

Setting the EZ/SZ Jumper Pin
When the zero point setting is greater than ±15 percent of the transmitter upper 
range limit (URL), it is necessary to move the user-selectable jumper pin, located on 
the component side of the amplifier board, as shown in Figure 4-1.

Failure to follow safe comm issioning guidelines c an cause de ath or s erious  injury.  
Please review the  following safety  messages before co mmiss ioning a Model PX750 
Pressure Transmi tter.

■ To avoid explosions, do not remove the instrument cover or make electrical connections in 
explosive atmospheres when the circuit is alive. Make sure the instrument is installed in 
accordance with intrinsically safe or nonincendive field wiring practice.

■ To meet explosion proof requirements, make sure that both transmitter covers are fully 
engaged.



4-2

EN
FIGURE 4-1. Analog Transmitter Jumper Positions.

Adjusting for Zero and Span
Figure 4-2 shows the zero and span adjustment screws, located beneath the 
nameplate on the electronics housing. 

FIGURE 4-2. Zero and Span Adjustment Screws.

EZ Position  (Elevate Zero)
SZ Position (Suppre ss Zero)

Normal Posi tion

Move JumperMove Jumper to Move Jumper to 
Normal positionSZ position to EZ position

–15% of URL +15% of URL +URL–URL

ZERO POINT SETTING

Zero

Zero Ad justment Screw

Span Adju stment Screw

NOTE
The transmitter output increases wi th  
clockwise rotati on of the adjustme nt screws.

11
5

1-
0

19
5A
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6-Step Calibration Procedure

NOTE
The zero and span adjustments are interactive. For applications requiring large 
elevated or suppressed values, refer to “Setting the EZ/SZ Jumper Pin” on page 1.

1. Apply 4 mA-point pressure and turn zero screw to output 4 mA.
2. Apply 20 mA-point pressure.
3. Subtract actual output from desired output.
4. Divide difference by 5.
5. Turn span screw above or below desired output by value in Step 4.
6. Repeat Steps 1 through 5 until calibrated.

Adjusting Damping
To change the damping setting, locate the damping adjustment screw, shown in 
Figure 4-3, and turn the damping adjustment screw clockwise to increase the 
damping to the desired value. 

The damping value can be set between 0.2 and 1.66 seconds. The factory default 
damping position is set to the transmitter minimum of 0.2 seconds. 

FIGURE 4-3. Damping Adjustment Screw.

Adjusting Linearity
The transmitter linearity is factory set for optimum performance over the calibrated 
range of the instrument and is normally not readjusted in the field. 
 
 

NOTE
The damping value 
can be set between  
0.2 and 1.66 seconds.

Damping
Adjustment  
Screw
(Labeled  
on Circuit 
Board)

11
51

-0
1

96
B
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Troubleshooting

TROUBLESHOOTING
Tables 5-1 and 5-2 provide summarized troubleshooting suggestions for the most 
common operating problems.

Failure to follow safe oper ating pra ctic es can cause death or s erious  injury. Plea se 
review the following  safety  messages  before troubles hooting the Model PX750 Pre ssure  
Transmi tter.

■ Using improper procedures or parts can affect product performance and the output signal 
used to control a process. To ensure safe transmitter performance, use only new parts and 
follow Omega documented procedures. Questions regarding these procedures or parts 
should be directed to Omega's customer service dept.

■ Isolate a failed transmitter from its pressure source as soon as possible. Pressure that may 
be present could cause death or serious injury to personnel if the transmitter is 
disassembled or ruptures under pressure.

■ To avoid explosions, do not remove the instrument cover or make electrical connections in 
explosive atmospheres when the circuit is alive. Make sure the instrument is installed in 
accordance with intrinsically safe or nonincendive field wiring practice.

■ To meet explosion proof requirements, make sure that both transmitter covers are fully 
engaged.

■ To avoid process leaks, use only the O-ring designed to seal with the corresponding flange 
adapter. Omega supplies two unique styles of O-rings for Omega flange 
adapters: one for Model PX750 flange adapters and another for Model PX751 flange adapters. 
Each flange adapter is distinguished by its unique groove.  
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TABLE 5-1. Model PX750 Smart Troubleshooting Chart.

Symptom Correct ive Action

Milliamp R eading is Zero
• Check if Power Polarity is Reversed
• Check for Bad Diode in Housing by Jumpering Test Terminals
• Replace Transmitter Housing

Transmitter not  in Co mmunica tion
• Check Power Supply Voltage at Transmitter (Minimum 10.5 V)
• Check load resistance (250 Ohm minimum)
• Replace Electronics Board

Milliamp R eading is Lo w or High
• Check Pressure Variable Reading
• Perform 4–20 mA Output Trim
• Replace Electronics Board

No Response to
Changes in Ap plied Pressu re

• Check Power Supply Voltage at Transmitter
• Check Test Equipment
• Verify Calibration Settings (4 and 20 mA points)
• Replace Electronics Board
• Replace Sensor Module

Low Re ading for 
Pressure Var iab le

• Check Impulse Piping for Blockage
• Check Test Equipment
• Perform Full Sensor Trim
• Replace Sensor Module

High Read ing for 
Pressure Var iab le

• Check Impulse Piping for Blockage
• Check Test Equipment
• Perform Full Sensor Trim
• Replace Sensor Module

Erratic Reading for
Pressure Var iab le

• Check Impulse Piping for Blockage
• Check Damping
• Check for EMF Interference
• Replace Sensor Module

TABLE 5-2. Model PX750 Analog Troubleshooting Chart.

Symptom Correct ive Action

Milliamp R eading is Zero
• Check if Power Polarity is Reversed
• Check for Bad Diode in Housing by Jumpering Test Terminals
• Replace Transmitter Housing

Milliamp R eading is Low

• Check Test Equipment
• Check Jumper Pin Position
• Adjust Zero
• Check Calibration
• Replace Sensor Module

Milliamp Reading  is H igh
• Check Test Equipment
• Check Calibration
• Replace Sensor Module

Trans mitter does  not Re spond
to Changes in  Pressure

• Close Drain/Vent Valves
• Check Power Voltage
• Check Test Equipment
• Replace Electronics Board
• Replace Sensor Module

Spikes in Output •  Check Mounting Location (avoid power lines or motors)
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Reference Data

OVERVIEW
This section contains the following reference data for the Model PX750 Transmitter:

n Transmitter Range Limits
n Bolt Torque Values
n Model Structure

MODEL PX750 UPPER RANGE LIMIT S (URL)

Range
Code bar mbar kg/cm 2 psi kPa inH20

@20 °C
mmH2O
@20 °C

inHg
@0 °C

3 0.075 75 0.076 1.082 7.461 30 762 2.203

4 0.373 373 0.380 5.409 37.305 150 3810 11.013

5 1.865 1865 1.901 27.045 186.505 750 19050 55.065

6 6.90 6895 7.031 100 690 2773 70434 204

7 21 20685 21 300 2069 8319 211302 611

8 69 68950 70 1000 6895 27730 704340 2036

9 207 206850 211 3000 20685 83190 2113020 6108

Transmi tter
Part

Torque Value
n/m (in-lb)

Flange Bolts 37 ±3 (325 ±25)

Flange Adapter Bolts 40 ±6 (350 ±50)

Drain/Vent Seat 28 ±6 (250 ±50)

Drain/Vent Stem 7 ±1 (60 ±10)
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FIGURE A-1. HART 
Communicator Menu Tree 
for the Model PX750 Smart.

1  Pressure
2  Percent Range
3  Analog Output

1  Tag

2  Unit

3  RANGE
VALUES

4  DEVICE INFO

5  Transfer Function

6  Damp

1  Self test
2  Status

1  Keypad Input
2  Apply Values

1  PROCESS 
VARIABLES

2  RANGE VALUES
3  Unit
4  Transfer Function 
5  Damp

1  Loop Test
2  Digital-to-Analog Trim
3  Scaled D/A Trim

1  Poll Address
2  Number of Request Preambles
3  Burst Mode
4  Burst Option

1  Digital-to-Analog Trim
2  Scaled D/A Trim

1  Zero Trim
2  Lower Sensor Trim
3  Upper Sensor Trim
4  Sensor Trim Points

1  Date
2  Descriptor
3  Message
4  Write Protect
5  Meter Type

1  Keypad Input
2  Apply Values

1  Pressure
2  Percent Range

1  Keypad Input
2  Apply Values

1  Pressure
2  Percent Range
3  Analog Output

1  FIELD DEVICE INFO

2  SENSOR INFO

3  Meter Type

4  Self Test

1  DEVICE SETUP
2  PV
3  AO
4  LRV
5  URV

1  PROCESS 
VARIABLES

2  DIAGNOSTICS 
AND SERVICE

3  BASIC SETUP

4  DETAILED 
SETUP

5  REVIEW

1  TEST DEVICE

2  Loop Test

3  CALIBRATION

1  RERANGE

2  TRIM ANALOG 
OUTPUT

3  SENSOR TRIM

1  Pressure
2  % Range1  PROCESS 

VARIABLES

2  SENSOR 
SERVICE

3  Unit

1  SENSOR TRIM

2  Characterize

1  PROCESS 
VARIABLES

2  ANALOG 
OUTPUT

3  Analog Output 
Alarm

4  HART OUTPUT

Online Me nu

1  Zero Trim
2  Lwr Snsr Trim
3  Upr Snsr Trim
4  Snsr Trim Pts.

1  Pressure Sensor1  SENSORS

2  SIGNAL 
CONDITION

3  OUTPUT 
CONDITION

4  DEVICE 
INFORMATION

1  Tag
2  Date
3  Descriptor
4  Message
5  Model
6  Write Protect
7  Revisions #s

1  Meas. Type
2  Isolator Mtrl.
3  Fill Type
4  Flange Type
5  Flange Mat.
6  O-Ring Mat.
7  DV Mat.
8  # of Rmt Seals
9  RS Type

A
HART ®Communicator
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HART COMMUNICATOR
The HART Communicator provides communication capabilities for Model PX750 
Smart Pressure Transmitters. The HART Communicator menu tree provides a 
schematic overview of configuration functions, and the fast key sequences provide 
direct access to software functions. 

Online Menu
The Online menu appears automatically if the HART Communicator is connected to 
an active loop with an operating transmitter. From the Online menu, press the 
appropriate key sequence to access the desired function. Follow the on-screen 
instructions to complete the function. 

FIGURE A-2. HART Communicator Online Menu.
.

HART Fast Key Feature
The fast key sequences for the HART Communicator use the following convention for 
their identification:

1 through 9–Refer to the keys located in the alphanumeric keypad located below 
the dedicated keypad.

NOTE
HART fast key sequences are operational only from the Online menu. 

Begin fast key sequences from the Online menu. Press HOME (normally function key 
F3) to return to the Online menu from within a function. 

HART Fast Key Example
The following example shows how to change the Date. 

Following the menu tree, press 1 to reach Device Setup, press 3 for Basic Setup, 
press 4 for Device Info, press 1 for Date. 

The corresponding HART fast key sequence is 1,3,4,1.
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ENTABLE A-1. 
HART Communicator Fast Key Sequences for 
Model PX750 Transmitters.

Func tion HART Communi cator F ast Keys

Analog Output 3

Analog Output Alarm 1, 4, 3, 3

Burst Mode Control 1, 4, 3, 4, 3 

Burst Operation 1, 4, 3, 4, 4 

Calibration 1, 2, 3

Characterize 1, 4, 1, 1, 2, 2

Damping 1, 3, 6

Date 1, 3, 4, 1

Descriptor 1, 3, 4, 2

Digital To Analog Trim (4–20 mA Output) 1, 2, 3, 2, 1

Field Device Info 1, 4, 4, 1

Full Trim 1, 2, 3, 3

Keypad Input 1, 2, 3, 1, 1

Loop Test 1, 2, 2

Lower Range Value 4, 1

Lower Sensor Trim 1, 2, 3, 3, 2

Message 1, 3, 4, 3

Meter Type 1, 3, 4, 5 

Number Of Requested Preambles 1, 4, 3, 4, 2

Percent Range 1, 1, 2

Poll Address 1, 4, 3, 4, 1

Pressure 2

Range Values 1, 3, 3

Rerange 1, 2, 3, 1

Scaled D/A Trim (4–20 mA Output) 1, 2, 3, 2, 2

Self Test (Transmitter) 1, 2, 1, 1

Sensor Info 1, 4, 4, 2

Sensor Trim Points 1, 2, 3, 3, 4

Status 1, 2, 1, 2

Tag 1, 3, 1

Transfer Function (Setting Output Type) 1, 3, 5

Transmitter Security (Write Protect) 1, 3, 4, 4

Trim Analog Output 1, 2, 3, 2 
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Units (Process Variable) 1, 3, 2

Upper Range Value 5, 2

Upper Sensor Trim 1, 2, 3, 3, 3

Zero Trim 1, 2, 3, 3, 1

TABLE A-1. 
HART Communicator Fast Key Sequences for 
Model PX750 Transmitters.

Func tion HART Communi cator F ast Keys



WARRANTY/DISCLAIMER
OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a
period of 13 months from date of purchase. OMEGA Warranty adds an additional one (1) month grace period to
the normal one (1) year product warranty to cover handling and shipping time. This ensures that OMEGA’s
customers receive maximum coverage on each product.

If the unit malfunctions, it must be returned to the factory for evaluation. OMEGA’s Customer Service
Department will issue an Authorized Return (AR) number immediately upon phone or written request. Upon
examination by OMEGA, if the unit is found to be defective, it will be repaired or replaced at no charge.
OMEGA’s WARRANTY does not apply to defects resulting from any action of the purchaser, including but not
limited to mishandling, improper interfacing, operation outside of design limits, improper repair, or
unauthorized modification. This WARRANTY is VOID if the unit shows evidence of having been tampered with
or shows evidence of having been damaged as a result of excessive corrosion; or current, heat, moisture or
vibration; improper specification; misapplication; misuse or other operating conditions outside of OMEGA’s
control. Components which wear are not warranted, including but not limited to contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However, OMEGA neither assumes
responsibility for any omissions or errors nor assumes liability for any damages that result from the use of its
products in accordance with information provided by OMEGA, either verbal or written. OMEGA warrants only
that the parts manufactured by it will be as specified and free of defects. OMEGA MAKES NO OTHER
WARRANTIES OR REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESS OR IMPLIED,
EXCEPT THAT OF TITLE, AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED.
LIMITATION OF LIABILITY: The remedies of purchaser set forth herein are exclusive, and the total liability of
OMEGA with respect to this order, whether based on contract, warranty, negligence, indemnification, strict
liability or otherwise, shall not exceed the purchase price of the component upon which liability is based. In no
event shall OMEGA be liable for consequential, incidental or special damages.

CONDITIONS:  Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic
Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or (2) in medical
applications or used on humans. Should any Product(s) be used in or with any nuclear installation or activity,
medical application, used on humans, or misused in any way, OMEGA assumes no responsibility as set forth in
our basic WARRANTY / DISCLAIMER language, and, additionally, purchaser will indemnify OMEGA and
hold OMEGA harmless from any liability or damage whatsoever arising out of the use of the Product(s) in such
a manner.

RETURN REQUESTS / INQUIRIES
Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department. BEFORE
RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN
(AR) NUMBER FROM OMEGA’S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID
PROCESSING DELAYS). The assigned AR number should then be marked on the outside of the return package
and on any correspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent breakage
in transit.

OMEGA’s policy is to make running changes, not model changes, whenever an improvement is possible.
This affords our customers the latest in technology and engineering.
OMEGA is a registered trademark of OMEGA ENGINEERING, INC.
© Copyright 1999 OMEGA ENGINEERING, INC. All rights reserved. This document may not be copied, photocopied,
reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without the prior
written consent of OMEGA ENGINEERING, INC.

FOR WARRANTY RETURNS,
please have the following information available
BEFORE contacting OMEGA:
1. Purchase Order number under which
     the product was PURCHASED,
2. Model and serial number of the
     product under warranty, and
3. Repair instructions and/or specific
     problems relative to the product.

FOR NON-WARRANTY REPAIRS, consult OMEGA for
current repair charges. Have the following information available
BEFORE contacting OMEGA:
1. Purchase Order number to cover the
    COST of the repair,
2. Model and serial number of the product, and
3. Repair instructions and/or specific problems
     relative to the product.



Where Do I Find Everything I Need for
Process Measurement and Control?

OMEGA…Of Course!

TEMPERATURE
√√ Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
√√ Wire: Thermocouple, RTD & Thermistor
√√ Calibrators & Ice Point References
√√ Recorders, Controllers & Process Monitors
√√ Infrared Pyrometers

 PRESSURE, STRAIN AND FORCE
√√ Transducers & Strain Gauges
√√ Load Cells & Pressure Gauges
√√ Displacement Transducers
√√ Instrumentation & Accessories

 FLOW/LEVEL
√√ Rotameters, Gas Mass Flowmeters & Flow Computers
√√ Air Velocity Indicators
√√ Turbine/Paddlewheel Systems
√√ Totalizers & Batch Controllers

 pH/CONDUCTIVITY

√√ pH Electrodes, Testers & Accessories
√√ Benchtop/Laboratory Meters
√√ Controllers, Calibrators, Simulators & Pumps
√√ Industrial pH & Conductivity Equipment

 DATA ACQUISITION
√√ Data Acquisition & Engineering Software
√√ Communications-Based Acquisition Systems
√√ Plug-in Cards for Apple, IBM & Compatibles
√√ Datalogging Systems
√√ Recorders, Printers & Plotters

 HEATERS
√√ Heating Cable
√√ Cartridge & Strip Heaters
√√ Immersion & Band Heaters
√√ Flexible Heaters
√√ Laboratory Heaters

 ENVIRONMENTAL MONITORING AND CONTROL
√√ Metering & Control Instrumentation
√√ Refractometers
√√ Pumps & Tubing
√√ Air, Soil & Water Monitors
√√ Industrial Water & Wastewater Treatment
√√ pH, Conductivity & Dissolved Oxygen Instruments                                                                   M-3263/0799



Series DS-300 Flow Sensors are averaging pitot tubes
that provide accurate, convenient flow rate sensing. When
purchased with a Dwyer Capsuhelic® for liquid flow or
Magnehelic® for air flow, differential pressure gage of
appropriate range, the result is a flow-indicating system
delivered off the shelf at an economical price. Series DS-300
Flow Sensors are designed to be inserted in the pipeline
through a compression fitting and are furnished with
instrument shut-off valves on both pressure connections.
Valves are fitted with 1/8˝ female NPT connections.
Accessories include adapters with 1/4˝ SAE 45° flared ends
compatible with hoses supplied with the Model A-471
Portable Capsuhelic® kit. Standard valves are rated at 200°F
(93.3°C). Where valves are not required, they can be
omitted at reduced cost. Series DS-300 Flow Sensors are
available for pipe sizes from 1˝ to 10˝. 

INSPECTION 
Inspect sensor upon receipt of shipment to be certain it is
as ordered and not damaged. If damaged, contact carrier. 

INSTALLATION 
General - The sensing ports of the flow sensor must be
correctly positioned for measurement accuracy. The
instrument connections on the sensor indicate correct
positioning. The side connection is for total or high pressure
and should be pointed upstream. The top connection is for
static or low pressure.

Location - The sensor should be installed in the flowing line
with as much straight run of pipe upstream as possible.  A
rule of thumb is to allow 10 - 15 pipe diameters upstream
and 5 downstream. The table below lists recommended up
and down piping.

PRESSURE AND TEMPERATURE
Maximum: 200 psig (13.78 bar) at 200°F (93.3°C).

Series DS-300 Flow Sensors

Installation and Operating Instructions Flow Calculations

Bulletin F-50
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1-3/4 (44.45)

1-11/16 (42.86)

1-5/8 (41.27) TYP

1-15/16 (49.21)

LP

HP

1/4 MALE NPT

5/16 (7.94)

* Values shown are recommended spacing, in terms of internal diameter for normal industrial       
metering requirements. For laboratory or high accuracy work, add 25% to values.

** Includes gate, globe, plug and other throttling valves that are only partially opened. If valve is to 
be fully open, use values for pipe size change. CONTROL VALVES SHOULD BE LOCATED 
AFTER THE FLOW SENSOR.

Upstream Condition
Downstream

Upstream 
Minimum Diameter of Straight Pipe

In-Plane Out of Plane

Upstream and Downstream Dimensions in 
Terms of Internal Diameter of Pipe*

One Elbow or Tee

Two 90° Bends in
Same Plane

Two 90° Bends in
Different Plane

Reducers or Expanders

All Valves** 

7

8

18

8

24

9

12

24

8

24

5

5

5

5

5



LP

HP

1-7/16 (36.53)

SENSOR
FLOW

PIPE

1/16 (1.59)
CLEARANCE

HPLP

LP DRAIN HP DRAIN

0

.20
.40 .60

.80
1.0

INCHES OF WATER

CAPSUHELIC®

MAX. OPERATING PRESS. 500 PSIG

ZERO SET

DWYER INSTRUMENTS,  INC.  MICHIGAN CITY,  INDIANA 46360 U.S.A.

UPPER PIPE
QUADRANT

LOWER PIPE
QUADRANT

For Air or Gas Flow

Install in upper
quadrant of pipe

Condensate drains
back to pipe

For Liquid or Steam Flow

Install in lower
quadrant of pipe Air bleeds

back to pipe

LP BLEED HP BLEED
PIPE

1/16 (1.59)
CLEARANCE

FLOW
SENSOR

1-7/16 (36.53)

LP

HP

HPLP

INCHES OF WATER

CAPSUHELIC®

ZERO SET

MAX. OPERATING PRESS. 500 PSIG

.60
.80

1.0

.40
.20

0

DWYER INSTRUMENTS, INC MICHIGAN CITY, INDIANA 46360 U.S.A.

Water Flow Air or Gas Flow

INSTALLATION
1. When using an A-160 thred-o-let, weld it to the pipe wall.
If replacing a DS-200 unit, an A-161 bushing (1/4˝ x 3/8˝) will
be needed. 

2. Drill through center of the thred-o-let into the pipe with a
drill that is slightly larger than the flow sensor diameter. 

3. Install the packing gland using proper pipe sealant. If the
packing gland is disassembled, note that the tapered end of
the ferrule goes into the fitting body.

4. Insert sensor until it bottoms against opposite wall of the
pipe, then withdraw 1/16˝ to allow for thermal expansion.

5. Tighten packing gland nut finger tight. Then tighten 
nut with a wrench an additional 1-1/4 turns. Be sure to hold
the sensor body with a second wrench to prevent the
sensor from turning.

INSTRUMENT CONNECTION
Connect the slide pressure tap to the high pressure port of
the Magnehelic® (air only) or Capsuhelic® gage or
transmitting instrument and the top connection to the low
pressure port.

See the connection schematics below.

Bleed air from instrument piping on liquid flows. Drain any
condensate from the instrument piping on air and gas flows. 

Open valves to instrument to place flow meter into service.
For permanent installations, a 3-valve manifold is
recommended to allow the gage to be zero checked
without interrupting the flow. The Dwyer A-471 Portable
Test Kit includes such a device. 

POSITION
Be certain there is sufficient clearance between the
mounting position and other pipes, walls, structures, etc, so
that the sensor can be inserted through the mounting unit
once the mounting unit has been installed onto the pipe.

Flow sensors should be positioned to keep air out of the
instrument connecting lines on liquid flows and condensate
out of the lines on gas flows. The easiest way to assure this
is to install the sensor into the pipe so that air will bleed into,
or condensate will drain back to, the pipe.



1-3/4 (44.45)

1-11/16 (42.86)

1-5/8 (41.27) TYP

1-15/16 (49.21)

LP

HP

1/4 MALE NPT

5/16 (7.94)

Using the appropriate differential pressure equation from Page 4 of this bulletin,calculate the differential pressure generated by
the sensor under normal operating conditions of the system. Check the chart below to determine if this value is within the
recommended operating range for the sensor. Note that the data in this chart is limited to standard conditions of air at 60°F
(15.6°C) and 14.7 psia static line pressure or water at 70°F (21.1°C). To determine recommended operating ranges of other 
gases, liquids an/or operating conditions, consult factory.

Note: the column on the right side of the chart which defines velocity ranges to avoid. Continuous operation within these
ranges can result in damage to the flow sensor caused by excess vibration. 

Flow Calculations and Charts 
The following information contains tables and equations for
determining the differential pressure developed by the DS-
300 Flow Sensor for various flow rates of water, steam, air
or other gases in different pipe sizes.

This information can be used to prepare conversion charts
to translate the differential pressure readings being sensed
into the equivalent flow rate. When direct readout of flow is
required, use this information to calculate the full flow
differential pressure in order to specify the exact range of
Dwyer Magnehelic® or Capsuhelic® gage required. Special
ranges and calculations are available for these gages at
minimal extra cost. See bulletins A-30 and F-41 for
additional information on Magnehelic® and Capsuhelic®

gages and DS-300 flow sensors.

For additional useful information on making flow
calculations, the following service is recommended: Crane
Valve Co. Technical Paper No. 410 “Flow of Fluids Through
Valves, Fittings and Pipe.” It is available from Crane Valve
Company, www.cranevalve.com. 

Pipe Size
(Schedule 40)

1

1-1/4

1-1/2

2

2-1/2

3

4

6

8

10

Flow
Coefficient

“K”

0.52

0.58

0.58

0.64

0.62

0.67

0.67

0.71

0.67

0.70

Operating Ranges
Air @ 60°F & 14.7 psia

(D/P in. W.C.)

1.10 to 186

1.15 to 157

0.38 to 115

0.75 to 75

1.72 to 53

0.39 to 35

0.28 to 34

0.64 to 11

0.10 to 10

0.17 to 22

Operating Ranges
Air @ 60°F & 14.7 psia

(D/P in. W.C.)

4.00 to 675

4.18 to 568

1.36 to 417

2.72 to 271

6.22 to 193

1.43 to 127

1.02 to 123

2.31 to 40

0.37 to 37

0.60 to 79

Velocity Ranges
Not Recommended
(Feet per Second)

146 to 220

113 to 170

96 to 144

71 to 108

56 to 85

42 to 64

28 to 43

15 to 23

9.5 to 15
6.4 to 10
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FLOW EQUATIONS

1. Any Liquid

Q (GPM) = 5.668 x K x D2 x    ∆P/Sf

2. Steam or Any Gas

Q (lb/Hr) = 359.1 x K x D2 x  p x ∆P

3. Any Gas
Q (SCFM) = 128.8 x K x D2 x           P x ∆P

(T + 460) X SS

DIFFERENTIAL PRESSURE EQUATIONS

1. Any Liquid

∆P (in. WC) =               Q2 x Sf
K2 x D4 x 32.14

2. Steam or Any Gas

∆P (in. WC) =                  Q2

K2 x D4 x p x 128,900

3. Any Gas

∆P (in. WC) =    Q2 x SS x (T + 460)

K2 x D4 x P x 16,590

Technical Notations

The following notations apply:

∆P = Differential pressure expressed in inches of water column
Q = Flow expressed in GPM, SCFM, or PPH as shown in equation
K = Flow coefficient— See values tabulated on Pg. 3.
D = Inside diameter of line size expressed in inches. 

For square or rectangular ducts, use: D =         4 x Height x Width

π

P  = Static Line pressure (psia)
T  = Temperature in degrees Fahrenheit (plus 460 = °Rankine)
p  = Density of medium in pounds per square foot
Sf = Sp Gr at flowing conditions
SS = Sp Gr at 60°F (15.6°C)

SCFM = ACFM X     ( 14.7 + PSIG ) ( 520* )14.7 460 + °F

ACFM = SCFM X    (    14.7 ) ( 460 + °F )14.7+ PSIG 520 

POUNDS PER STD. = POUNDS PER ACT.   X    ( 14.7    ) ( 460 + °F )CUBIC FOOT CUBIC FOOT 14.7 + PSIG 520*  

POUNDS PER ACT. = POUNDS PER STD.   X   ( 14.7 + PSIG ) ( 520* )CUBIC FOOT CUBIC FOOT 14.7 460 + °F  

1 Cubic foot of air = 0.076 pounds per cubic foot at 60° F (15.6°C) and 14.7 psia.
* (520°= 460 + 60°) Std. Temp. Rankine

SCFM TO ACFM EQUATION
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Select the Dwyer Magnehelic® gage for high accuracy — guaranteed within 2%
of full scale — and for the wide choice of 81 models available to suit your needs
precisely. Using Dwyer's simple, frictionless Magnehelic® movement, it quickly
indicates low air or non-corrosive gas pressures — either positive, negative
(vacuum) or differential. The design resists shock, vibration and over-pres-
sures. No manometer fluid to evaporate, freeze or cause toxic or leveling
problems. It's inexpensive, too.
The Magnehelic® is the industry standard to measure fan and blower
pressures, filter resistance, air velocity, furnace draft, pressure drop across
orifice plates, liquid levels with bubbler systems and pressures in fluid am-
plifier or fluidic systems. It also checks gas-air ratio controls and automatic
valves, and monitors blood and respiratory pressures in medical care equip-
ment.
NOTE: Do Not use with Hydrogen gas. Dangerous reactions will occur.

SPECIFICATIONS
Service:  Air and non-combustible, compatible gases.   (Natural Gas option
available.)
Wetted Materials: Consult Factory. 
Housing: Die cast aluminum case and bezel, with acrylic cover, Exterior finish is
coated gray to withstand 168 hour salt spray corrosion test. 
Accuracy: +/- 2% of full scale (±3% on - 0 and ±4% on - 00 ranges),
throughout range at 70°F. (21.1°C)
Pressure Limits: -20˝ Hg. to 15 psig.† (-0.677 bar to 1.034 bar); MP  option;
35 psig (2.41 bar), HP option; 80 psig (5.52 bar).
Overpressure: Relief plug opens at approximately 25 psig (1.72 kPa), standard
gages only.
Temperature Limits: 20 to 140°F.* (-6.67 to 60°C).
Size:  4˝ (101.6 mm) Diameter dial face.
Mounting Orientation: Diaphragm in vertical position.  Consult factory for
other position orientations.
Process Connections: 1/8˝ female NPT duplicate high and low pressure taps
- one pair side and one pair back.
Weight: 1 lb. 2 oz. (510g), MP & HP 2 Lb. 2 oz. (963g).
Standard Accessories: Two 1/8˝ NPT plugs for duplicate pressure taps, two
1/8˝ pipe thread to rubber tubing adapter and three flush mounting adapters
with screws. (Mounting and snap ring retainer substituted for 3 adapters in MP
& HP gage accessories.)
*Low temperature models available as special option.  
†For applications with high cycle rate within gage total pressure rating, next higher rating is recom-
mended. See Medium and High pressure options at lower left.

OPTIONS AND ACCESSORIES

MOUNTING. A single case
size is used for most models of
Magnehelic® gages. They can
be flush or surface mounted
with standard hardware sup-
plied. With the optional A-610
Pipe Mounting Kit they may be conveniently installed on horizontal or vertical 11⁄4" -
2" pipe. Although calibrated for vertical position, many ranges above 1" may be
used at any angle by simply re-zeroing. However, for maximum accuracy, they must
be calibrated in the same position in which they are used. These characteristics
make Magnehelic® gages ideal for both stationary and portable applications. A 49⁄16"
hole is required for flush panel mounting. Complete mounting and connection fit-
tings plus instructions are furnished with each instrument. 

Flush ...Surface...or Pipe Mounted

VENT VALVES
In applications where pressure is continuous and the Magne-
helic® gage is connected by metal or plastic tubing which
cannot be easily removed, we suggest using Dwyer A-310A
vent valves to connect gage. Pressure can then be removed
to check or re-zero the gage.

HIGH AND MEDIUM PRESSURE MODELS
Installation is similar to standard gages except that a 413⁄16" hole
is needed for flush mounting. The medium pressure construc-
tion is rated for internal pressures up to 35 psig and the high
pressure up to 80 psig. Available for all models. Because of
larger case, the medium pressure and high pressure models
will not fit in a portable case size. Weight 1 Ib., 10 oz. Installa-
tion of the A-321 safety relief valve on standard Magnehelic®

gages often provides adequate protection against infrequent
overpressure. 

Series
2000 Magnehelic® Differential Pressure Gages

Indicate positive, negative or differential. Accurate within 2%.

11/16
[17.46]

1/8 LOW
PRESSURE

7/16
[11.11]

1-11/16
[42.86]

1/2
[12.70]

1/8 NPT LOW
PRESSURE

1/8 NPT HIGH
PRESSURE

1/2
[12.70]1/8 NPT HIGH

PRESSURE

Ø4-1/8 [104.78] BOLT
CIRCLE FOR PANEL MOUNTING

120° APART

1-1/4
[31.75]

Ø4-3/4
[120.65]

1-3/4
[44.45]

Standard Magnehelic® Pressure Gage has a
large, easy-to-read 4" dial.

Dimensions, Standard Series 2000 Magnehelic® Pressure Gages.
(Slightly different on medium and high pressure models)

Patent Nos. 4,030,365
5,012,678

Transparent overlays
Furnished in red and green to highlight and emphasize
critical pressures.

Adjustable signal flag
Integral with plastic gage cover. Available for most mod-
els except those with medium or high pressure con-
struction. Can be ordered with gage or separate.

LED Setpoint Indicator
Bright red LED on right of scale shows when setpoint is
reached. Field adjustable from gage face, unit operates
on 12-24 VDC. Requires MP or HP style cover and
bezel.

Portable units
Combine carrying case with any Magnehelic® gage of stan-
dard range,except high pressure connection. Includes 9 ft.
(2.7 m) of 3⁄16" I.D. rubber tubing, standhang bracket and
terminal tube with holder.

Air filter gage accessory package
Adapts any standard Magnehelic® for use as an air filter
gage. Includes aluminum surface mounting bracket with
screws, two 5 ft. (1.5 m) lengths of 1⁄4" aluminum tubing
two static pressure tips and two molded plastic vent
valves, integral compression fittings on both tips and
valves.

pg6  11/25/02  9:54 AM  Page 1
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O-ring seal for cover assures pressure
integrity of case.

Blowout plug of silicone rubber protects
against overpressure on 15 PSIG rated 
models. Opens at approximately 25 PSIG.

Die cast aluminum case is precision made
and iridite-dipped to withstand 168 hour salt
spray corrosion test. Exterior finished in
baked dark gray hammerloid. One case size
is used for all standard pressure options, and
for both surface and flush mounting.

Silicone rubber diaphragm with integrally
molded O-ring is supported by front and rear
plates. It is locked and sealed in position with
a sealing plate and retaining ring. Diaphragm
motion is restricted to prevent damage due to
overpressures.

Calibrated range spring is flat spring steel.
Small amplitude of motion assures
consistency and long life. It reacts to pressure
on diaphragm. Live length adjustable for
calibration.

Samarium Cobalt magnet mounted at one
end of range spring rotates helix without me-
chanical linkages.

Bezel provides flange for flush mounting in
panel.

Clear plastic face is highly resistant to
breakage. Provides undistorted viewing of
pointer and scale.

Precision litho-printed scale is accurate 
and easy to read.

Red tipped pointer of heat treated aluminum
tubing is easy to see. It is rigidly mounted on
the helix shaft.

Pointer stops of molded rubber prevent pointer
over-travel without damage.

“Wishbone” assembly provides mounting for
helix, helix bearings and pointer shaft.

Jeweled bearings are shock-resistant mounted;
provide virtually friction-free motion for helix.
Motion damped with high viscosity silicone
fluid.

Zero adjustment screw is conveniently
located in the plastic cover, and is accessible
without removing cover. 0-ring seal provides 
pressure tightness.

Quality design and construction features

Helix is precision made from an alloy of high magnetic permeability. Mounted in jeweled
bearings, it turns freely, following the magnetic field to move the pointer across the scale. 

SERIES 2000 MAGNEHELIC® — MODELS AND RANGES
STOCKED MODELS in bold

The models below will fulfill most requirements. Page 5 also shows examples of spe-
cial models built for OEM customers. For special scales furnished in ounces per
square inch, inches of mercury, metric units, etc., contact the factory.

1011R01-0298P

Model 
Number

2000-00†
2000-0†
2001
2002
2003
2004
2005
2006
2008
2010
2015
2020
2025
2030
2040
2050
2060
2080
2100
2150

Range
Inches 

of Water

0-.25
0-.50
0-1.0 
0-2.0 
0-3.0 
0-4.0 
0-5.0 
0-6.0 
0-8.0 
0-10 
0-15 
0-20 
0-25 
0-30 
0-40
0-50
0-60
0-80
0-100
0-150

Model
Number

Model
Number

2300-0†
2301
2302
2304
2310
2320
2330

2201
2202
2203
2204
2205
2210*
2215*
2220*
2230**

*MP option standard
**HP option standard

.25-0-.25
.5-0-.5
1-0-1
2-0-2
5-0-5

10-0-10
15-0-15

Range
PSI 

0-1
0-2
0-3
0-4
0-5
0-10
0-15
0-20
0-30 

Range
Zero

Center
Inches of

Water

Dual Scale Air Velocity Units

For use with pitot tube.

Zero Center Ranges

Zero Center Ranges

Zero Center Ranges

Zero Center Ranges

2300-20MM† 10-0-10

Model 
Number

Model
Number

Range,
CM of
Water

Model 
Number

Range,
Pascals

Model 
Number

Range
MM of Water

2000-00AV
2000-0AV
2001AV
2002AV
2010AV

0-.25/300-2000
0-.50/500-2800
0-1.0/500-4000 
0-2.0/1000-5600
0-10/2000-12500 

Range in W.C.I
Velocity, F.P.M. 

Model
Number

Range, 
Kilopascals2000-6MM†

2000-10MM
2000-25MM
2000-50MM
2000-80MM
2000-100MM

0-6       
0-10
0-25 
0-50
0-80 
0-100

2000-15CM
2000-20CM
2000-25CM
2000-50CM
2000-80CM
2000-100CM
2000-150CM
2000-200CM 
2000-250CM
2000-300CM

0-15
0-20
0-25 
0-50 
0-80 
0-100 
0-150 
0-200 
0-250
0-300

2300-4CM
2300-10CM
2300-30CM

2-0-2
5-0-5

15-0-15

†These ranges calibrated for 
vertical scale position.

Special Purpose Ranges
Scale No. 2401 Scale No. 2402
Square Root Blank Scale
Specify Range Specify Range
Model 2000-00N. range -.05 to
+.20" W.C. For room pressure
monitoring

2000-60 Pa†
2000-125 Pa†
2000-250 Pa
2000-500 Pa
2000-750 Pa

0-60
0-125
0-250
0-500 
0-750

2300-250 Pa
2300-500 Pa

125-0-125
250-0-250

.5-0-.5
1.5-0-1.5

2000-1 kPa
2000-1.5 kPa
2000-2 kPa
2000-3 kPa
2000-4 kPa
2000-5 kPa
2000-8 kPa
2000-10 kPa
2000-15 kPa
2000-20 kPa
2000-25 kPa
2000-30 kPa

0-1
0-1.5
0-2
0-3
0-4
0-5
0-8
0-10
0-15
0-20
0-25
0-30

2300-1 kPa
2300-3 kPa

Accessories Options — To order, add suffix: I.E. 2001-ASF
A-310A, 3-Way Vent Valve .......................... ASF (Adjustable Signal Flag)
A-321, Safety Relief Valve........................... HP (High Pressure Option)
A-432, Portable Kit ..................................... LT (Low Temperatures to -20°F)
A-605, Air Filter Kit ..................................... MP (Med. Pressure Option)
A-610, Pipe Mount Kit                                    SP (Setpoint Indicator
Scale Overlays — Red, Green, Mirrored or Combination, Specify Locations 

Dual Scale English/Metric Models
Model

Number

2000-OD
2001D
2002D
2003D
2004D
2006D
2008D
2010D

Range,
In. W.C.

0-0.5
0-1.0
0-2.0
0-3.0
0-4.0
0-6.0
0-8.0
0-10

Range,
Pa or kPa

0-125 Pa
0-250 Pa
0-500 Pa
0-700 Pa
0-1.0 kPa
0-1.5 kPa
0-2.0 kPa
0-2.5 kPa

pg7  8/15/02  3:17 PM  Page 1
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                             EOS RESEARCH LTD. 
                           ProControl Series II+ 
 
                   ProView Configuration File Information 
 
          ******************************************************** 
          ***** FAX Recipient:     RON TRAMPOSCH             ***** 
          ***** Customer:          CORE ENVIRONMENTAL        ***** 
          ***** Site Location:     LONG ISLAND CITY          ***** 
          ******************************************************** 
          ***** Setup:             1                         ***** 
          ***** Option:            S2P                       ***** 
          ***** Type:              101                       ***** 
          ***** Serial Number:     7807                      ***** 
          ***** Date:              01/21/2015                ***** 
          ***** Time:              14:38:40                  ***** 
          ***** ProView:           Version 2.203             ***** 
          ******************************************************** 
THE INPUTS INCLUDED IN THIS SYSTEM ARE: 
 
#  TAGNAME                TAGNAME DESCRIPTION                   SETUP*       RANGE     
-- ------- -------------------------------------------------- ---------- ------------- 
1  MSHL    Moisture Separator High Level (not currently us... D,NO,ST 
2  MSHH    Moisture Separator High-High Level for Pump Con... D,NO,ST 
3  HITEMP  High Blower Temp                                   D,NO,AL 
4  MSHALM  Moisture Separator High Level Alarm                D,NO,AL,SD 
5  SSDS    Blower Run Input                                   D,NO,ST 
8  RESET   Reset/Start-Up                                     D,NO,ST,SU 
17 FLOW    System Air Flow                                    A,EP,ST,SQ 0-1500 CFM 
 
*INPUT SETUP NOTES 
------------------ 
D - This input is a (Discrete) or ON/OFF Input. 
A - This input is a (Analog) or Variable Input. 
NO-This input is a (Normally Open) Discrete Input. 
NC-This input is a (Normally Closed) Discrete Input. 
EP-(Endpoint) This input is "Active" when its value is outside the low to high setpoint 
levels. 
ST-(Status)   This input shows a green LED in ProView when it is in its Active State. 
AL-(Alarm)    This input shows a red alarm bell in ProView when it is in its Active 
State. 
SU-(Startup)  This is a menu function input. When activated it will run the startup 
routine. 
SD-(Shutdown) This is a menu function input. When activated it will run an emergency 
shutdown. 
 
THE DISCRETE OUTPUTS INCLUDED IN THIS SYSTEM ARE: 
 
#  TAGNAME                TAGNAME DESCRIPTION                   SETUP*   
-- ------- -------------------------------------------------- ---------- 
1  SSDS    Blower                                              
4  MSHLA   Moisture Separator High Level Alarm Light          AI 
7  TP      Transfer Pump                                       
 
*OUTPUT SETUP NOTES 
------------------- 
AI-(Alternate Image) - This output is displayed as an icon other than the default switch. 



 
 
THE PROCESS CONTROL TASKS EXERCISED BY THIS SYSTEM ARE: 
 
Process 01: If MSHALM is ON 
            THEN Delay for 1 Second, Initiate Shutdown, Switch MSHLA ON 
 
Process 02: If HITEMP is ON 
            THEN Delay for 1 Second, Initiate Shutdown,  
 
Process 03: If MSHH is ON 
            THEN Delay for 1 Second, Switch TP ON 
 
Process 04: If MSHH is OFF 
            THEN Delay for 30 Seconds, Switch TP OFF 
 
Process 05: If SSDS is OFF AND SSDS is ON 
            THEN Delay for 10 Seconds, Initiate Shutdown,  
 
Startup 01: Switch SSDS ON AND MSHLA OFF 
 
Shutdown 01: Switch SSDS OFF 
 
Shutdown 02: Delay for 30 Seconds, Switch TP OFF 
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PROCONTROL  
 

TYPE C 
Product Specification 

 
The Type C ProControls are our entry-level models, but don’t let the low prices fool you.  They’re 
fully-capable PLC and SCADA systems with all the benefits of our other ProControl models, 
including stand-alone control, remote monitoring, on-board datalogging, and email/text alarm 
reporting.  With industrially-hardened inputs, instrument power supplies, output relays, modem 
and keypad, the Type C contains everything you need for the core of your control/monitoring 
system.  It’s ideal for controlling pump stations, retrofitting to existing installations or when used 
to replace that old alarm dialer.  With our free ProView  software, the Type C becomes a 
sophisticated operations manager, allowing you to track flow rates and run times, receive alarm 
messages at your cell phone or pager, and download data for reporting purposes.  So why use just 
an autodialer, when you can have a fully capable SCADA system for about the same price? 
 

 Model C1 Model C2 
INPUTS   

Discrete Ten (10) protected discrete inputs.  
Support for 2 flowmeters or pulse 
accumulators with rates to 200Hz. 

Eight (8) protected discrete inputs.  
Support for 2 flowmeters or pulse 
accumulators with rates to 200Hz 

Analog Two (2) 4-20ma inputs with built-in 
24Vdc supply.  Inputs are surge and 
short-circuit protected. 

Two (2) 4-20ma inputs with built-in 
24Vdc supply.  Inputs are surge and 
short-circuit protected. 

OUTPUTS   
Discrete Eight (8) relay outputs rated at 1 

Amp, 120VAC 
Eight (8) relay outputs rated at 1 
Amp, 120VAC 

Analog  Two (2) 4-20ma outputs.  PID loop 
control. 
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 Model C1 Model C2 
DATALOGGING   

Discrete 250 points.  All logging occurs on 
change of state. 

2,000 points.  All logging occurs on 
change of state. 

Analog 500 points per channel 2,000 points per channel 
Event 500 points 2,000 points 

Totalizer 25 points per channel 50 points per channel 
COMMUNICATIONS   

Cellular IP: ProViewTM Software, real-time monitoring from any broadband connection. 
 Alarm and Status Emails, text messaging on alarm 

Analog phone modem: ProViewTM Software, real-time monitoring from any phone line. 
 Alarm and Status fax reports, text/pager messages 

USER INTERFACE   
Keypad 1 x 4 membrane keypad. 

LEDs LEDs:  System Status, Communications Link, Auto Mode, Manual Mode 
PROCESS CONTROL   

System Up to 32 regular system processes total (16 for C1) with 8 startup and 8 
shutdown processes, specified by easy-to-understand Boolean (IF...THEN) logic 

Alarms Generate shutdowns, emails, FAX reports and/or text messages. 
Analog Four activation levels per analog input, On/Off control and alarm reporting 

Loops PID loop control (Type C2 only) with user control of setpoint, proportional, 
integral and derivative gains and max change per calculation.  Also open loop 
proportional algorithm. 

POWER   
System 10VAC, 30VA, external transformer provided 

I/O Supply 24 VDC and 12VDC available for powering sensors/instruments. 
ENVIRONMENTAL   

Dimensions 11.5” long x 6” wide x 3.5” high. 
Weight 4 lbs. 

Power Dissipation 20W max. 
Operating 

Temperature 
-20C to +50C 

Humidity 95% R.H. non-condensing 
 

Crafted in the USA by people who know how to build something to last. 
 
 

 
 
 
159 Walnut Street 
Rochester, NH  03867 
(603) 332-2099 
(603) 332-2727 FAX 
www.eosresearch.com 
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  ProControl User’s Manual v2.X 

 

LIMITED WARRANTY 
 

 
 
EOS Research Ltd. (EOS) warrants its products to be free from defects in materials and workmanship for a period 
of one year from the date of purchase.  Its obligation under this warranty is limited to repairing or replacing, at its 
sole option, any such defective products.  This warranty includes parts and labor.  This warranty does not apply to 
equipment which has been damaged by accident, negligence or misapplication or has been altered or modified in 
any way. 
 
EXCEPT AS PROVIDED HEREIN, EOS RESEARCH LTD. MAKES NO WARRANTIES, EXPRESSED OR 
IMPLIED, INCLUDING WARRANTIES OF MECHANTABILITY AND FITNESS FOR A PARTICULAR 
PURPOSE.  Some states do not permit limitation or exclusion of implied warranties, therefore the aforesaid 
limitation(s) or exclusion(s) may not apply to the purchaser. 
 
This warranty gives you specific legal rights and you may also have other rights which vary from state to state. 
 
 

IMPORTANT SAFETY PRECAUTIONS 
 
Any complex hardware or software may be difficult to document, explain or understand.  It is important to 
consider the consequences or unexpected or abnormal behavior which may be caused by a defect or human failure 
to comprehend.  In order to protect people and property from damage, a thorough safety analysis should always 
be performed.  When the consequences of a failure are serious, it is essential to protect life and property against 
such a failure with redundant backup systems or safety devices.  It is agreed between the purchaser and EOS 
Research Ltd. that protection against and the consequences of any such failure are entirely the purchaser’s 
responsibility. 
 
This device is not approved for use in life support or medical systems. 
 
As installed, this product may be part of a system which is required to meet various electrical, fire, safety or other 
codes and regulations.  Compliance with these codes is the purchaser’s responsibility. 
 
Specifications subject to change without notice. 
 
© 1996-2003 EOS Research Ltd. 
 
 
EOS Research Ltd. 
159 Walnut Street 
Rochester, NH  03867 
603.332.2099 
Fax: 603.332.2727 
procontrol@eosresearch.com 
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Please see the ProView manual for operation of the remote access software which is 
supplied with the ProControl Series 2plus. 
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1.0  SYSTEM OVERVIEW 
 
 
1.1  General The ProControl Series 2plus is a small but powerful microprocessor based control/ 

telemonitoring system.  By combining a control panel and remote monitor in one 
unit, the Series 2plus can act as a central supervisory and data management tool for 
any stand-alone operation.  The ProControl Series 2plus can perform multiple tasks:
 
• Stand-Alone Control:  The ProControl Series 2plus is a sophisticated 

programmable logic controller that will efficiently supervise and control your 
operation.  It can interface with up to 70 electrical devices (float switches, 
pressure transducers, pH transmitters, flow meters, pumps, blowers, etc.), and 
execute numerous control functions simultaneously.  Automatic shutdown 
routines can be programmed in to protect you operation during alarm 
conditions.  It is extremely versatile in terms of the control algorithms it can 
execute. 

 
• Remote Control and Monitoring:  The ProControl Series 2plus gives you a 

window into your operation from any remote location, using the easy-to-use 
Windows-based software supplied with the system.  You communicate with the 
ProControl over a modem link, which allows you to view all of your system’s 
operating conditions, while also providing the same access to control functions 
that you would have if you were at the site (e.g., turning pumps on and off, 
adjusting alarm setpoints, etc.).  No other telemonitoring device gives you the 
ProControl’s level of remote control capability. 

 
• Reporting:  The ProControl Series 2plus will keep you informed.  It will send 

you periodic fax status reports of your project operations on a schedule 
specified by you, and will alert you immediately either by fax or by numeric or 
alpha-numeric pager if an alarm condition warrants attention.  No longer do 
you have to assume what’s happening at your remote operation.....the 
ProControl will tell you exactly. 

 
• Datalogging:  The ProControl Series 2plus is your information manager.  It is a 

powerful datalogger that automatically records all operating conditions in its 
battery-backed memory.  You can access your logged data remotely at any 
time, and download it to your office computer for further processing.  The 
datalogging capability is an invaluable tool for reporting purposes, 
troubleshooting, and trend graphing. 

 
One or more of these features can be used in your installation; they are standard in 
every ProControl unit. 
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1.2  Key 
Concepts 
 

The following are the building blocks of any Series 2plus monitoring and control 
system. 

Inputs and 
Outputs (I/O’s) 

No system can be effective in the real world without communication and one of the 
principal ways the ProControl communicates is by responding to information 
collected by sensors and by issuing “commands” to other electronic or electrical 
devices.  Sensor information constitutes an Input while a “command” to another 
device constitutes an Output.  The Series 2plus works with all of the more important 
types of I/O devices in general use.  Appendix A demonstrates how a variety of I/O 
devices are connected to the ProControl. 
 

Digital Inputs These inputs are designed to detect the closure of switch contacts such as those 
found on float switches or overpressure sensors.  They can respond to any normally 
open or normally closed dry contact.  The Series 2plus provides its own wetting 
(supply) voltage of 5 volts DC for each digital input circuit.  The Series 2plus can 
respond to changes in state as fast as 4 Hz or 3 Hz (cycles per second) depending 
on the model purchased.  Digital inputs are “debounced” for 125 or 150 
milliseconds, respectively.  This means that a switch or other input that changes 
state (becomes open or closed) must stay in that state for 125 or 150 milliseconds 
before the Series 2plus will respond to the change.  
 
Eight high-speed digital inputs can also be used for traditional digital (pulse-
output) flow meters.  These inputs can detect signal changes at up to a 200/500 Hz 
rate.  All high-speed digital inputs are “debounced” for 1250/500 microseconds.  
The faster rate applies only to those systems containing the 18.432 MHz processor. 
 

Analog Inputs These inputs are compatible with sensors which send out a 4 - 20 milliamp (mA) 
signal.  Most analog sensors are available with this type of signal, examples being 
pressure transducers, pH transmitters, and many flow meters.  These inputs allow 
the operator to read the actual “value” of a parameter, such as pressure, instead of 
an on/off signal. 
 

Digital Outputs Digital outputs turn things like pumps, solenoid valves, and alarm lights on and off.  
The Series 2plus digital outputs are relay outputs designed to switch small loads 
directly, such as motor starters, lamps, and solenoid valves. 
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Analog Outputs Analog outputs are typically used in process control schemes where a controlled 
piece of equipment can accept a signal which is variable over a range.  This output 
is expressed as a percentage (0 - 100%) and is used to control pump speeds, 
chemical dosing rates, etc., instead of conventional on/off operation.  The 
equipment that the ProControl sends the analog output to must accept a 4 - 20 mA 
signal.  Often, an analog output is used in conjunction with an analog input such as 
a pH transmitter to form a control scheme known as feedback control.  In essence, 
the input and output will work together to maintain a user set input level.  This 
concept is described further in the next section under Analog Output Processes. 
 

Tagnames Each input and output is given a descriptive Tagname by the user that uniquely 
identifies it to the system operator.  For instance, a digital input could be called 
“TANKHI”, an analog input could be called “AIRFLO” and a digital output could 
be called “PUMP_1”.  This tagname is used by the local LCD display, the FAX 
report and by the ProView software.  The analog inputs are also given a Units 
Tagname which identifies the unit of measure associated with the input sensor.  
Each tagname can be up to six characters long and each units tagname can be up to 
three characters long (“PSI”, for instance).  The tagnames can include the 
uppercase letters A-Z, the numbers 0-9, a blank space, and the underscore (_) 
character. 
 
 

  
1.3  Control 
Basics 

The status of all inputs or outputs can easily be monitored both locally and 
remotely.  What gives the Series 2plus its real power, however, is the ability to 
automatically initiate actions based on the status of the inputs and your pre-
programmed instructions (this is often called Process Control).  These actions can 
include switching certain outputs, faxing back a report, sending an alphanumeric or 
numeric page, shutting down the entire system or sounding the local alarm.  
Process control functions are programmed into your ProControl by EOS Research 
or one of our technology partners according to your specifications. 
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Active State Central to the use of control on the Series 2plus is the concept of Active State.  Each 
input on the ProControl receives certain signals from a sensor which constitute 
“normal” operation and other signals which constitute an exception to normal 
operation. 
 
A digital input can monitor only two states, ON or OFF (alternatively, CLOSED or 
OPEN).  The Active State would be the state in which the controller would respond 
to the digital input, and perform certain actions or generate an alarm.  For example, 
if a high level float switch in a tank is tripped (turned ON) by rising fluid level, we 
can say that its Active State correlates to a situation in which the fluid level is high.  
The active state of the float switch could cause the Series 2plus to trigger an alarm, 
turn off a pump, or initiate some other action.  The Series 2plus can be set up so that 
either ON or OFF is the active state. 
 
An analog input sensor can take on many states (or values) between the minimum 
and maximum of its measurement range.  The ProControl operator, however, can 
set two threshold values which divide the total input span into two functional 
regions.  These threshold values are more commonly called the Low Alarm Limit 
and the High Alarm Limit, although on the Series 2plus these thresholds are 
somewhat more flexible in use than those names imply.  An analog input which has 
transcended either its Low Alarm Limit or High Alarm Limit is said to be in its 
active state. 
 

EAS WAS

0 psi

10 psi

Low

High6

4

 Figure 1.  Active State 
 

For instance, consider an analog input sensor which measures 
pressure from 0 to 10 PSI.  The system operator could set the low 
limit to 4 PSI and the high limit to 6 PSI.  In this case the Active 
State would usually be considered as the input state greater than 6 
PSI or less than 4 PSI.  This interpretation is called Endpoint Active 
State (EAS) on the Series 2plus because the endpoints of the range 
are the areas which need to trigger action or generate alarms.  The 
opposite interpretation is also possible and is called Window Active 
State (WAS).  Any input values between 4 PSI and 6 PSI would 
trigger action or generate alarms. 

 If the ProControl has Alarms Set, when any input enters its active state, a local 
beeper will sound on the ProControl.  The word Alarm here applies only to the 
sounding of a local beeper and is not associated with any process control.  The 
active state condition is indicated on the LCD display and can be acknowledged by 
the operator.  The beeper is silenced when it has been acknowledged or after 30 
seconds have elapsed.  The beeper only operates when the system is operating in 
Manual mode. 
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Startup 
Sequence 

The Startup Sequence is a series of control algorithms or steps which run in 
succession and which are designed to place the system in its normal operating 
mode.  It can be as simple as turning all the outputs on simultaneously, or as 
complex as a multi-stage delay with many conditions.  Up to 8 or 16 individual 
startup steps can be declared depending on the model of the controller.  The 
ProControl can be configured to automatically run this sequence when the unit is 
powered up. 
 

Process Tasks A Process Task is an ongoing control algorithm which runs continuously.  Think of 
each process task as an IF-THEN statement, in which an action is initiated if a 
certain condition or combination of conditions exists.  Some examples are: 
 
• IF Tank Level Sensor 2 is on, THEN turn Pump 2 off 
• IF Air Flow Rate < 10 cfm AND Reactor Temperature > 250o, THEN open Bleed 

Valve 2 
 
Up to 16 or 64 separate process tasks can be run simultaneously depending on the 
model of the controller.  Process tasks can trigger FAX reports, pager alerts, and 
system shutdowns. 
 

Shutdown 
Sequence 

The Shutdown Sequence is a series of control steps which run in succession and 
which are designed to shut your system down in a manner which is best for the 
equipment or treatment processes involved.  The shutdown sequence can be 
activated manually or automatically due to an alarm condition.  Here is a typical 
shutdown sequence: 
 
• Turn off Well Pumps 1 and 2 
• Wait 5 minutes, then turn off Stripper Blower 
• Open Bleed Valve 2 
• When Oxidizer Temperature < 150o, turn off SVE Blower 
 

Automatic 
Operation 

The use of the startup sequence, process tasks, and the shutdown sequence 
constitutes Automatic Operation of your system with the ProControl Series 2plus 
(otherwise known as Auto Mode).  The Series 2plus will be placed into auto mode 
(automatically) when your system has been started up using the programmed 
startup sequence.  If one condition of the programmed startup sequence is not met 
during the startup process, your system will be completely shut down by the 
ProControl as a safety measure.  Once the startup sequence has been successfully 
completed, the ProControl begins running the process tasks continuously.  
PROCESS TASKS WILL RUN ONLY WHEN IN AUTO MODE.  Please note that the 
audible beeper will not sound even if the ProControl has Alarms Set when it is in 
Auto Mode, since the process tasks will control these situations as the user has 
specified. 
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Manual 
Operation 

You can override the Series 2plus programmed control functions by operating in 
Manual Mode.  In manual mode, your process will respond only to operator input 
from the keypad of the ProControl, or to commands issued from the ProView 
software.  PLEASE NOTE THAT PROCESS TASKS AND THEIR ERROR-CHECKING 
MECHANISMS DO NOT RUN DURING MANUAL MODE!  Manual mode is useful when 
you wish to troubleshoot your system, but none of the system safeguards built into 
auto mode are available.  You can place your operation into auto mode any time by 
issuing the command from the keypad. 
 

Analog Output 
Processes 

In some cases, you may want to use an analog output to control equipment that 
maintains an analog input at a certain constant level.  For example, you may wish 
to automatically maintain a pH of 8.5 in a reaction tank by varying the dosing rate 
of a chemical feed pump.  The pH you wish to maintain (8.5) is called the SetPoint 
of the analog output process.  An analog input to the ProControl (in this case, a pH 
transmitter) is said to provide feedback to the unit, and combined with an analog 
output, constitute feedback control. 
 

PID Loops A reliable type of feedback control can be obtained through a PID Loop.  PID 
stands for Proportional-Integral-Derivative, and is a commonly-used process 
control technique.  We’ll skip the details of the mathematics involved, but suffice it 
to say that a PID loop is the favored control technique for most analog output 
processes.  With only a Proportional term applied in the equation, the analog 
output is controlled based on an error signal generated from the difference between 
the SetPoint and the actual analog input.  The PID loop can also improve its 
performance as it continues to run if an Integral term is used and can respond to 
quick changes in the controlling analog input if a Derivative term is used.  EOS 
Research will configure your PID loops for you and can provide further 
information if necessary. 
 

Proportional 
Outputs 

In some cases, it may be desirable to base an analog output signal on an analog 
input value.  In this situation, no specific SetPoint is used because there is a direct 
relationship between the output and input values.  For example, if you wanted to 
base the output of a metering pump on some flow rate, you might use a 
proportional output to relate the amount of chemical metered to the flow rate. 
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2.0  ON-SITE OPERATION 
 
2.1  LCD 
Display 

If your unit did not come with an LCD display, the following sections do not 
apply. 
 
The 2 line x 20 character LCD display is used to display and control system 
operations.  The display is divided into separate areas or fields, as outlined 
below. 
 

 

AIRFLO   343.65  CFM
AUTO  12

System Tagname

Tagname Value

Dimensional Units
or I/O Status

or Output Designation

System StatusMenu Selection

REPORT OFF

Communications

Status

S
P

 
Figure 2.  Display Fields 

 
System Tagname 

 
This six-character field is used to identify the I/O point displayed.  Descriptive 
names such as WELL1 or BLOWER are used. 
 

Tagname Value  
 

For analog inputs, this field displays the value of the input, the high alarm limit, 
or the low alarm limit.  For digital outputs, OUTPUT is displayed.  For digital 
inputs, this field is unused.  For analog outputs, this field displays the output 
percentage, the output level, or the associated input setpoint. 
 

Dimensional 
Units or I/O 

Status 
 

For analog inputs, this three-character field displays the dimensional units 
associated with the input sensor, such as GPM or PSI.  For digital inputs and 
outputs, this field displays either ON or OFF.  For analog outputs, this field 
abbreviates percent with PCT.  In the case of digital outputs, if the particular 
output displayed has been designated a lamp output (see ProView manual), and a 
lamp test is currently running, an asterisk (*) will appear before ON or OFF to 
indicate the lamp is illuminated despite the indicated output status (the output 
will return to this indicated status once the lamp test has been completed). 
 

Menu Selection 
 

This field displays the current menu selection. 
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Communications 
Status 

This field displays one of five different descriptors which indicate any of several 
special functions of the ProControl.  If no communications action is being taken, 
“>” will appear.  Communications messages include: SP (Sending Page) - 
indicates that the unit is attempting to send either an alphanumeric or numeric 
page; EF (Encoding Fax) - indicates that the unit is presently encoding a 
facsimile report as a result of a request by either the operator or the unit itself; SF 
(Sending Fax) - indicates that the unit is attempting to send a fax report; and DC 
(Data Communications) - indicates that the unit is presently interfaced with 
ProView. 
 

System Status 
 

This area displays the current system status: AUTO, MANUAL, START, or 
SHUTD and an associated process task number indicating the last successfully 
completed Auto process, current Startup process, or current Shutdown process. 
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2.2  Keypad 
 

The Series 2plus keypad contains 12 buttons which are used along with the LCD 
Display to control the operations of the system. 
 

 

Up

Down

I/O

I/O

Field

Menu

Enter

!Ack
Hi Lo

Set

Mode

Man

Mode

Auto

 
 

Figure 3.  Series 2plus Keypad 
 

Menu

 

This key is used to scroll through a series of options which are displayed on the 
LCD screen, and which allow the user to configure various aspects of system 
behavior. 
 

I/O

I/O

 

These keys are used to display information about particular I/O points on the LCD 
Screen.  The keys allow the user to scroll through all of the system I/O points either 
forward or backward. 
 

Ack

 

The Acknowledge key is used to silence the audible beeper or to acknowledge a 
memo sent from a remote ProView user. 
 

Hi Lo

Set

 

The Set Hi Lo key allows the user to change the high and low alarm limits for 
analog inputs or to toggle the display in the I/O Summary. 
 

!
 

The Emergency Shutdown key is used to turn off all outputs and return the system 
to manual mode.  The programmed shutdown sequence is not executed using this 
key. 
 

Field

 

The Field key is used to select a character position to be edited.  It is used in 
conjunction with any direct alphanumeric entry. 
 

Up

Down

 

These keys are used to toggle system variables from one state to the next or to 
scroll through possible character entries when used in conjunction with the Field 
key. 
 

Mode

Man

 

This key is used to place the system in manual mode. 
 

Mode

Auto

 

This key is used to place the system in auto mode. 
 

Enter

 

The Enter key is used to initiate certain actions selected by other keys or to confirm 
alphanumeric editing done using other keys. 
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2.3 Password 
 

When the system is first turned on the password screen is displayed and the user is 
prompted to enter the password to gain access to the system.  “EOS” is the default 
password. The password on the Series 2plus was designed as a low-level security 
feature.  It is not sufficient in and of itself to withstand a determined effort at 
system entry.  The ProControl unit can be configured to bypass the password 
screen when the unit is powered up. 
 

Up

Down

 
CUSTOMER ID TAGNAME
ENTER PASSWORD: BAA_

 

Use the Up and Down keys to change 
the character displayed above the 
cursor. 
 

Field

 
CUSTOMER ID TAGNAME
ENTER PASSWORD: BAA_

 

The Field key is used to move the 
cursor to the next character to be 
edited. 
 

Enter

 
CUSTOMER ID TAGNAME
ENTER PASSWORD: EOS_

 

The enter key submits the password 
for approval. 
 
 

 If the password was entered correctly, the following screen will be displayed for 
about a second before the operations screen is displayed: 
 

 
Password Accepted
VER 2.XXX   : 1

ROM Version # User Setup Version #

 
 Otherwise, the following message will be displayed for a second and the user will 

be returned to the password menu: 
 

 
Incorrect Password

 
 
2.4 
Operations 
Screen 
 

After the password has been entered correctly, the operations screen is displayed.  
The operations screen allows the user to set system parameters and to review the 
status of all system inputs and outputs. 

 
 

WELL1            OFF
ALARMS SET >MANUAL
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2.5 I/O Keys 

Up

Down

I/O

I/O

Field

Menu

Enter

!Ack
Hi Lo

Set

Mode

Man

Mode

Auto

 

Pressing the I/O Up or I/O Down keys 
will scroll through the operational I/O 
points in the system.  Data relevant to 
a particular I/O point will be displayed 
to right of the point’s Tagname. 
 

I/O
 

WELL2            ON
ALARMS SET >MANUAL

 

Forward scroll through I/O points 
 
 
 

I/O
 

WELL3           OFF
ALARMS SET >MANUAL

 

Forward scroll through I/O points 
 
 
 

I/O

 
WELL2            ON
ALARMS SET >MANUAL

 

Backward scroll through I/O points 
 
 
 

 

2.6 Digital 
Input Menu 

 WELL2            ON
ALARMS SET >MANUAL

Input Tagname Input Status

 

A digital input displayed in the 
operations screen will be displayed as 
shown.  When the input is in its Active 
State “ON” will be displayed in the 
Input Status area.  Otherwise, “OFF” 
will be displayed. 
 

2.7 Digital 
Output 
Menu 

 
PUMP1    OUTPUT *OFF
ALARMS SET >MANUAL

Output Tagname Output Status

_

Lamp Status

 

A digital output displayed in the 
operations screen will appear as 
shown.  When the output has been 
turned on, “ON” will be displayed in 
the Output Status area.  Otherwise, 
“OFF” will be displayed.  The cursor  
is displayed under the first character in 
the status field to indicate that it can 
be changed.  The Lamp Status 
character (*) will be shown for a lamp 
output if a lamp test is running 
regardless of the output’s true state. 
 

Up

Down

 
PUMP1    OUTPUT  ON
ALARMS SET >MANUAL

_

 

Pressing the Up or Down key will 
toggle the digital output state and turn 
the corresponding relay OFF or ON. 
 

Field

 
PUMP1    OUTPUT  ON
ALARMS SET >MANUAL_

 

Pressing the Field key will move the 
cursor to the Menu selection field. 
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2.8  Analog 
Input Menu 

 H2OFLO     54.6  GPM
ALARMS SET >MANUAL

Analog Tagname Units

Analog Value

 

An analog input displayed in the 
operations screen will be displayed as 
shown to the left. The value of the 
analog input will be shown along with 
the dimensional units.  In the case of a 
pulse accumulator (totalizer only), you 
will see only TOT where units is 
normally displayed. 
 

Hi Lo

Set

 
H2OFLO     20.0  GPM
LOW ALARM >MANUAL

_

 

Use the Set Hi Lo key to set the low 
alarm limit. 
 
 

Hi Lo

Set

 
H2OFLO     80.0  GPM
HIGH ALARM >MANUAL

_

 

Press the Set Hi Lo key again to set 
the high alarm limit. 
 
 

Hi Lo

Set

 
H2OFLO   120817  GAL
TOTAL FLOW >MANUAL

 
 

Press the Set Hi Lo key again to see 
the total flow on a flow type input, and 
once more to return. 
 

Up

Down

 
H2OFLO     30.0  GPM
LOW ALARM >MANUAL

_

 

The Up and Down keys are used to 
change the value of the current 
character, as denoted by the cursor. 
 

Field

 
H2OFLO     30.0  GPM
LOW ALARM >MANUAL

_

 

The Field key is used to move to the 
next character to be edited. 
 
 

Enter

 
H2OFLO     30.0  GPM
LOW ALARM >MANUAL

_

 

To save the low alarm limit changes, 
press the enter key. 
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2.9  Analog 
Output 
Menu 

 
VRPUMP    25.0  PCT
ALARMS SET >MANUAL

Analog Tagname

Percentage

 

An analog output displayed in the 
operations screen will be displayed as 
shown to the left.  The percentage of 
full scale output will be displayed as 
well. 
 

Hi Lo

Set

 
 
 

Hi Lo

Set

 
 

VRPUMP    25.0  PCT
OUTPUT LVL >MANUAL

_

 
 

WTRLVL    33.0  FT
SETPOINT >MANUAL

_

 

The Set Hi Lo key can be used to set 
the output percentage. 
 
 
Press the Set Hi Lo key again to 
declare the SetPoint of an associated 
analog input.  The SetPoint is used 
only if a PID control loop is in use as 
an analog output process. 
 
Pressing Set Hi Lo again returns to the 
original menu. 
 

Up

Down

 
VRPUMP    35.0  PCT
OUTPUT LVL >MANUAL

_

 

The Up and Down keys are used to 
change the value of the current 
character, as denoted by the cursor. 
 

Field

 
VRPUMP    35.0  PCT
OUTPUT LVL >MANUAL

_

 

The Field key is used to move to the 
next character to be edited. 
 
 

Enter

 
VRPUMP    35.0  PCT
OUTPUT LVL >MANUAL

_

 

To save the output level changes, 
press the enter key. 
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2.10  Menu 
Key 

Up

Down

I/O

I/O

Field

Menu

Enter

!Ack
Hi Lo

Set

Mode

Man

Mode

Auto

 

When pressed, the Menu key will 
scroll through a series of items which 
allow the user to configure various 
aspects of system behavior.  A 
description of these items appear in a 
10 character field at the bottom left of 
the display.  Either the Up and Down 
keys or the Enter key is used to 
change the item. 
 

ALARMS Use the Up and Down keys to enable or disable Alarms. 
 

 
 

Menu

 

TAGNAM           DIM
ALARMS OFF >MANUAL

 

TAGNAM           DIM
ALARMS SET >MANUAL

 

 
 

Up

Down

 
 
 
 

REPORT Use the Up and Down keys to enable or disable the unit’s reporting capabilities 
(fax or page). 
 

 
 

Menu

 

TAGNAM           DIM
REPORT OFF >MANUAL

 

TAGNAM           DIM
REPORT ON >MANUAL

 

 
 

Up

Down

 
 
 
 

FAX NOW Use the Enter key to send a FAX report immediately. 
 

 

Menu

 

TAGNAM           DIM
FAX NOW >MANUAL

 

 

Enter

 
 

STARTUP Use the Enter key to run the Startup Sequence. 
 

 

Menu

 

TAGNAM           DIM
STARTUP >MANUAL

 

 

Enter
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SHUTDOWN Use the Enter key to run the Shutdown Sequence. 

 
 

Menu

 

TAGNAM           DIM
SHUTDOWN >MANUAL

 

 

Enter

 
 

LAST 
SHUTDOWN 

This display item shows what input or output caused the last shutdown. 
 

 

Menu

 

TAGNAM           DIM
SDN TAGNAM >MANUAL

 

 
 
 
 

LOG OFF Use the Enter key to Log Off the system and return to the password menu. 
 

 

Menu

 

TAGNAM           DIM
LOGOFF >MANUAL

 

 

Enter

 
 

LAST MEMO Use the Enter key to see the last memo sent from the remote ProView user. 
Up and Down are used to scroll through the message, and Ack is used to return to 
the ProControl menus.  If you hit any other key you will see an informative 
message telling you which keys are valid.  The message will be displayed for 3 
seconds if no keys are pressed, but can be acknowledged before the 3-second 
period by pressing either the Ack or Enter keys. 
 

 

Menu

 

TAGNAM           DIM
LAST MEMO >MANUAL

 

HEY BULLWINKLE,
REMEMBER TO SHUT THE

 

LIGHTS OFF!
PUSH <ACK> TO RETURN

 

UP & DOWN TO SCROLL
OR <ACK>NOWLEDGE

 

LIGHTS OFF!
PUSH <ACK> TO RETURN

 

TAGNAM           DIM
LAST MEMO >MANUAL

 
 

 

Enter

 

Down

 

Field

 

Ack

 

Ack
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IO SUMMARY Use the Enter key to enter the I/O summary.  The analog input values 0-10 

represent a percentage of full scale (i.e. 0 ≅ 4 mA, 5 ≅ 12 mA).  Set HiLo is used 
to toggle between input/output summaries.  An underscore represents an open 
input or an unswitched output. A block indicates a closed input or a switched 
output. An x or X is displayed when an output is not enabled and is unswitched or 
switched, respectively.  An asterisk (*) will be displayed if an output is declared 
as a lamp and a lamp test is currently being performed.  The Field key can be used 
to move the blinking cursor through the outputs.  The Up/Down keys can be used 
to toggle the state of the output whose position is covered by the blinking cursor.  
The Enter key will return the ProControl back to its standard menus.  If you press 
any other keys you will see an informative message telling you which keys are 
valid.  The message will be displayed for 3 seconds if no keys are pressed, but can 
be interrupted before the 3-second period by pressing the Enter key. 
 

Menu

 
TAGNAM           DIM
IO SUMMARY >MANUAL

 

DIN
01234567891001234 AIN

 

xxx   DO
xxxxxxxxxxxxxxxx EXT

 

xxx   DO
xxxxxxxxxxxxxxxx EXT

 

xxx   DO
xxxxxxxxxxxxxxxx EXT

 

HILO, FIELD, UP/DOWN
CHANGE IO,ENTER EXIT

 

xxx   DO
xxxxxxxxxxxxxxxx EXT

 

TAGNAM           DIM
IO SUMMARY >MANUAL

 
 

Enter

 
 

Hi Lo

Set

 
 

Field

 
 

Up

Down

 
 

Mode

Auto

 
 

Enter

 
 

Enter
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MODES Use the Up and Down keys to toggle an Analog Output from Manual control to 

PID control or Proportional control, depending on which analog output process is 
being used.  This selection will only appear if an analog output tagname is 
displayed and the analog output is part of an analog output process. 
 

 

Menu

 

TAGNAM   100.0  PCT
MODE MAN >MANUAL

 

TAGNAM    96.3  PCT
MODE PID >MANUAL

 

TAGNAM    25.0  PCT
MODE PRO >MANUAL

 

 
 

Up

Down

 
 
 
 

GROUP The ProControl allows outputs to be assigned to different Groups to allow greater 
process control flexibility.  In some cases, you may wish to be able to specify 
alternate process tasks for a given output.  For instance, you can have the 
operation of a pump be controlled by a series of level switches in a tank, or 
alternately, the pump can be run on a timed cycle.  By selecting the appropriate 
process Group, you can change the control strategy for that piece of equipment.  
EOS Research will configure the groups for you according to your specifications 
 
Use the Up and Down keys to select a Group for the displayed output.  This menu 
item is displayed only for outputs that have been configured by EOS to have 
alternate process Groups. 
 

 
 

Menu

 

TAGNAM   OUTPUT  DIM
GROUP 1 >MANUAL

 

TAGNAM   OUTPUT  DIM
GROUP 2 >MANUAL

 

 
 

Up

Down

 
 
 
 

2.11  LED 
Indicators 
 

Your ProControl unit has three status LEDs to the left of the keypad, which are 
used to indicate the following: 
 
System Status: Normally ON when unit is powered. 
   One blink - The system has internally reset. 
   Two blinks - An internal error has occurred. 
Connect:  ON if user is remotely or locally connected. 
   ON if system is faxing or paging. 
   Slow blink - last fax or page failed, press ACK to clear. 
   Fast blink - local connect cable inadvertantly left plugged 
     in, press ACK to clear. 
Network:  Rapid blinking indicates an active network connection. 
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3.0  REPORTING FEATURES 
 
 

3.1  Fax Report 
 

The ProControl unit will keep you informed of your system’s operations with 
facsimile status reports.  With the supplied ProView software you can configure 
the unit to send fax reports to up to two different numbers.  You can also have 
these reports sent on a daily basis, at regular intervals during the day, or when 
triggered by specific process tasks.  You can send one at any time by using the Fax 
Now option either from the menu on the ProControl’s display, or through the 
ProView software. 
 
The fax report you receive will contain several fields, each denoted by a shadow 
box.  The number of fields will depend on the configuration of your system.  For 
instance, you would not see a field indicating Analog Outputs if your system does 
not contain any of these. 
 
The fields as you will see them are shown below.  All information enclosed in 
brackets is variable and depends on your particular system configuration. 
 

 
 

<FAX RECIPIENT> 

 
will indicate the intended fax recipient’s name. 
 

 
 

THE <SYSTEM NAME>        SYSTEM IN <SITE LOCATION>   AT <TIME> ON <DATE> 
SETUP VERSION X       :  ROM VERSION 2.x          :  MODEL B1 
 

will indicate the name and location of your system, the date and time at which the 
fax report was initiated, your current ProView setup version, and the current on-
board software version 2.X. 
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<MODE><PXX>  :   LAST SHUTDOWN AT <TIME> ON <DATE> BY <SHUTDOWN CAUSE> 
                 FAX REPORT INITIATED BY <FAX CAUSE> 

 
will indicate the current <MODE> of the controller and associated process.  For 
example, if the controller is running the startup or shutdown sequence, you would 
see either START or SHUTD followed by the current algorithm.  Similarly, in auto 
mode, you would see AUTO followed by the last successfully completed process 
task.   
 
The LAST SHUTDOWN indicates when the system last initiated the shutdown 
sequence and what caused it to happen.  For example, if the shutdown sequence 
were initiated by a key press, the cause you would see would be KEYPAD.  
Similarly, if the shutdown sequence were caused by a process task such as a high 
pressure sensor whose tagname was HIPRES, you would see HIPRES as the 
<SHUTDOWN CAUSE>.  If multiple inputs or outputs caused the shutdown (i.e. a 
process task was dependent on more than one input being in the active state and/or 
multiple outputs being ON), the most recent one which changed will appear as the 
cause. 
 
Similarly, the FAX REPORT INITIATED BY line will indicate the tagname of 
the I/O point which caused the fax to be sent, provided there was only one I/O 
point responsible.  If multiple I/O points were responsible, the process itself will 
be indicated.  Consider, for example, a process task where a shutdown was caused 
by HIPRES and BLOWER, and a fax was also generated.  The <FAX CAUSE> 
would be PROCESS XX, where XX is the number from 1 - 64 of this process task.  
In the case where Fax Now was selected from the menu option on the LCD, the 
<FAX CAUSE> would be KEYPAD.  The <FAX CAUSE> from a ProView 
generated Fax Now command would be REMOTE.  This line will not appear on 
daily or interval scheduled fax reports. 
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<TAGNAME> is <STATE>   <TAGNAME> is <STATE> ... 

 
will indicate the status of all of the digital inputs in four columns.  Inputs which 
are in the active state will appear as ON and those which are in their normal state 
will appear as OFF. 
 

 
 

<TAGNAME> is <STATE>   <TAGNAME> is <STATE> ... 

 
will indicate the status of all of the digital outputs in four columns. 
 

 
 

<TAGNAME> is <VALUE> <DIM> LIMITS are L: <LO-LIM> <DIM> H: <HI-LIM> <DIM> 
<TAGNAME> is <VALUE> <DIM> TOTAL FLOW is <FLOW>   <DIM> 
<TAGNAME>                  TOTAL FLOW is <FLOW>   <DIM> 
... 
 
will indicate the current value, dimensional units, low alarm limit, and high alarm 
limit for all analog inputs which are not flow-type inputs.  The precision of the 
values displayed can be selected through ProView.  Any flow-type analog input 
which is responsible for maintaining a total flow will display that flow in place of 
the alarm limits.  Any pulse-type digital input used for a digital flow meter will 
appear here since the information being obtained by that type of flow meter is 
analog in nature.  In addition, pulse accumulators (volume totalizers) will appear 
here. 
 

 
 

<TAGNAME>   <PCT>  PCT  <MODE>      <TAGNAME>   <PCT>  PCT  <MODE> 
... 

 
will indicate the output percentage and mode of operation of all analog outputs.  
The precision is fixed to one decimal place and will range from 0.0 to 100.0, 
expressed as a percentage.  The <MODE> of operation will be PID if the analog 
output is currently being used in a PID loop, or PRO if the analog output is 
currently being used in a Proportional scheme, otherwise it will be MAN indicating 
that the analog output is under manual control. 
 

 The next two pages contain examples of scheduled and alarm fax reports. 
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3.2 Page Alerts 
 

The ProControl unit can alert you to important conditions at your site via a page 
alert.  Any system that is not in manual mode, that is, executing process tasks or 
the startup or shutdown sequences, can send a message up to eighty characters in 
length to an alphanumeric pager or up to nineteen digits in length to a numeric 
pager.  If you are out of the office and away from a fax machine, you will still be 
alerted to any trouble at your site.  With ProView you can select up to two pager 
numbers to be called.  Each process task or startup/shutdown algorithm is capable 
of sending a message to either or both of these pagers.  The pager messages are 
configured by EOS Research according to your specifications.   
 
An example message for an alphanumeric pager would be: 
 

 
 ANYTOWN SITE 

High water level EQ Tank 
System shut down! 
Call Fred to fix: 555-6789 
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LICENSE:  EOS Research, Ltd. grants you the right to use the enclosed program (the “Software”).  You will not use, copy, modify, rent, sell or 
transfer the Software or any portion thereof except as provided for in this agreement. 
You may: 

1. Use the software on up to two computers 
2. Copy the software solely for backup or archival purposes 

RESTRICTIONS:  You will not:

1. Use the Software or cause the Software to be used on more than two computers at the same time. 
2. Sub-license the Software. 
3. Reverse engineer, decompile or disassemble the Software 
4. Copy the Software except as provided in this agreement. 
5. Permit simultaneous use of the Software by more than two users. 

TRANSFER:  You may transfer ownership of this license to another party if the receiving party agrees to the terms of this Agreement and you 
retain no copies of the Software and accompanying documentation. 

Transfer of the license terminates your right to use the Software. 

OWNERSHIP AND COPYRIGHT OF SOFTWARE:  Title to the Software and all copies thereof remain with EOS Research Ltd. or its 
vendors.  The Software is copyrighted and is protected by United States copyright laws and international treaty provisions.  You will not remove 
the copyright notice from the Software.  You agree to prevent any unauthorized copying of the Software. 

WARRANTY:  EOS Research, Ltd. warrants that it has the right to license you to use the Software. 

EOS Research Ltd. warrants that the media on which the Software is furnished will be free from defects in materials and workmanship under 
normal use for a period of one year from the date of purchase.  EOS Research Ltd.’s entire liability and your exclusive remedy shall be the 
replacement of the Software if the media on which the Software is furnished proves to be defective.  This warranty is void if the media defect 
has resulted from accident, abuse or misapplication.  Any replacement of media shall be warranted for the remainder of the original warranty 
period or 90 days, whichever is longer. 

DISCLAIMER:  Except as provided above, the Software is provided “AS IS” without warranty of any kind. 

LIMITATION OF LIABILITY:  THE ABOVE WARRANTIES ARE THE ONLY WARRANTIES OF ANY KIND, EITHER EXPRESSED 
OR IMPLIED, INCLUDING WARRANTIES OR MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. NEITHER EOS 
RESEARCH LTD. OR ITS VENDORS SHALL BE LIABLE FOR ANY LOSS OF PROFITS, LOSS OF USE, INTERRUPTION OF 
BUSINESS, NOR FOR INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES OF ANY KIND WHETHER UNDER 
THIS AGREEMENT OR OTHERWISE. 

AUDIT:  EOS Research Ltd. reserves the right to conduct or have conducted audits to verify your compliance with this Agreement. 

TERMINATION OF THIS LICENSE:  EOS Research Ltd. may terminate this license at any time if you are in breach of any terms or 
conditions.  Upon termination, you will immediately destroy the Software or return all copies of the Software to EOS Research Ltd. along with 
any copies you have made. 

U.S. GOVERNMENT RESTRICTED RIGHTS:  The Software and documentation are provided with “RESTRICTED RIGHTS.”  Use, 
duplication, or disclosure by the U.S. Government is subject to restrictions as set forth in FAR52-227-14 and DFAR252-227-7013 et seq or its 
successor. 

EXPORT LAWS:  You agree that neither the Software nor the direct product thereof is intended to shipped either directly or indirectly to 
foreign countries unless a validated export license is obtained from the U.S. Department of Commerce. 

APPLICABLE LAWS:  This Agreement is governed by the laws of the State of New Hampshire and the United States, including patent and 
copyright laws.  Any claim arising out of this Agreement will be brought in Rockingham County, New Hampshire. 



ProView 2.1x User’s Guide
__________________________________________________________

__________________________________________________________
8100\pv215man\pv215man

EOS RESEARCH, LTD.

SOFTWARE LICENSE AGREEMENT 

By using this Software you are agreeing to be bound by the terms of this Agreement.  Do not use the 
Software until you have carefully read and agreed to the preceding terms and conditions.  If you do 
not agree to the terms of this agreement, promptly return this document and any accompanying 
items. 

Information in this document is subject to change without notice and does not represent a commitment on 
the part of EOS Research, Ltd.  No part of this manual may be reproduced or transmitted in any form or by 
any means, electronic or mechanical, including photocopying and recording, for any purpose without the 
express written consent of EOS Research, Ltd. 

© 1995-2002 EOS Research, Ltd. All rights reserved.  Printed in the United States of America.

ProView and ProControl are trademarks of EOS Research, Ltd. 

Windows, Excel and Access are trademarks of Microsoft Corporation.

EOS Research, Ltd. 
210 West Road 

 Portsmouth, NH  03801 
     Voice: 603.431.2371 
    FAX:  603.431.2562 

Email:  procontrol@eosresearch.com 
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CHAPTER 1: INTRODUCTION AND INSTALLATION

his chapter provides a brief introduction to ProView features, system requirements for running the 
program, and instructions for installing it. 

Introduction to PROVIEW

ProView is a powerful but straightforward software package used in conjunction with the ProControl system 
to provide integrated stand-alone control and remote telemetry for your operation.  ProView versions 2.1 and 
higher can serve as an on-site or remote human-machine interface (HMI) for both the Series II and Series 2plus

ProControls.  With ProView you can: 

• Monitor system sensors 
• Control equipment that are outputs on the ProControl 
• Change the way the system operates 
• View and change system setpoints, alarm levels, etc. 
• Extract datalogged system information 

In short, ProView can be used to remotely gain the same level of control over your operation as if you were at 
the site.  Although many system parameters can be set with the ProControl’s display and keypad (if 
included), ProView allows a more comprehensive, easy-to-access view into system operations.   

In order for ProView to function, your PC must be connected to the ProControl unit.  It can be connected in 
one of two ways.  The first way is with a cable (provided with your ProControl system) that connects your 
PC’s serial port with the ProControl unit.  This method of connection is most often used at the system site 
using a laptop PC.  The second method is via dial-up modem from your office or from anywhere that a 
connection to the telephone system can be established. 

You should be familiar with the operation of the ProControl unit and have read the ProControl 
User Manual before using ProView. 

System Requirements

COMPUTER: You will need an PC or compatible with a 486 (minimum) or greater microprocessor with 
4MB RAM and Microsoft Windows version 3.1 or later.  A minimum of 4MB of Hard Disk space needs to 
be available.  A mouse or similar pointing device is also required. 

Several functions in ProView require the use of the right mouse button.  Make sure the right mouse 
button is not assigned to some other function such as double-click.  See your mouse driver software 
for details. 

T



ProView 2.1x User’s Guide
__________________________________________________________

__________________________________________________________
 2 8100\pv215man\pv215man

!

MODEM: You need a Hayes compatible (AT) Modem that supports a data rate of 9600 baud (this means 
almost any commonly-available modem).  The modem can be external or internal.  It must be connected to 
COM Port 1, 2, 3 or 4. 

Some PCs are now being supplied with so-called “WinModems”, which are not true hardware 
modems and will not work with ProView for communication with a ProControl system.  A true 
Hayes-compatible hardware modem is an inexpensive investment in reliable communications. 

How to Install ProView from Windows Explorer

1. Close all open programs before beginning the ProView installation procedure. Close any task bars for 
software packages like Microsoft Office that may be lurking at the edge of your screen.  If a ProView 
installation fails, it is almost always the result of having other programs open at the time of installation. 
Certain programs, when included in the Windows Startup group, may cause the ProView installation to 
fail, and must be removed temporarily from the Startup group prior to installing ProView.

2. Open the Windows Explorer and insert Disk 1 of the ProView diskettes in your a: drive. 

3. Click on the a: drive, then double-click on the setup.exe file    Or    click on the Windows Start button, 
choose Run… and type in a:setup.exe.

4. The ProView installation program will begin and will guide you through the rest of the installation 
process.

After the appropriate files from Disk #1 have been installed, you will be asked to insert Disk #2, and then 
Disk #3.  ProView uses a default folder of C:\ProView for the program installation, but you can specify a 
different one if you’d like. 

You will also be provided with configuration files (or site files) for every ProControl unit you need to access.  
At a minimum, you will have a configuration file with a “.pvs” extension and one with a “.not” extension 
(these are normally supplied pre-configured for you on a separate diskette).  Using Windows Explorer, copy 
these site files to the folder in which your ProView software was installed.  Depending on your site 
configuration, you may have other files included along with the two standard site files.  The files will have 
the extensions of .pid or .pvg.  You must copy these files to the ProView folder as well. 

When the installation is complete, you will see the ProView program group and icon.  We recommend 
making a shortcut to ProView that you can then move to your main Windows screen.  Right-click on the 
ProView turtle icon in the program group, then click on Create Shortcut.  Drag your new shortcut to a 
prominent position on your Windows main screen. 
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Running ProView

After installing ProView as described above, double-click on the ProView icon.  After an introduction 
screen, you will see the ProView Main screen. 

The main screen contains a series of pull-down menus and a Toolbar that provides shortcut buttons for 
commonly-used commands.  Placing the cursor over a Toolbar button and leaving it there for a short while 
produces a “balloon”.  A balloon is a small pop-up message that describes the action to be taken if the 
Toolbar button is “pushed”.  

Right now, since no site file has been loaded, the main screen is blank, and the toolbar is disabled.  All menus 
except the File menu have been “ghosted”.  A selection is ghosted when the operation represented by the 
selection is unavailable. 

Below the Toolbar are four columns of information arranged in a standard format.  These columns are filled 
in based on the system setup and the current system status.  The Discrete Inputs column contains 
information about the switches or sensors connected to inputs 1 through 16 on the ProControl unit.  The two 
columns labeled Discrete or Analog Inputs contain information about the 4-20 milliamp (mA) sensors or 
discrete switches connected to ProControl inputs 17 through 32 (examples include analog instruments such 
as flow meters or pressure transducers and digital devices such as float switches).  The Analog Outputs area 
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resides behind the third column, and is accessed by clicking on the Discrete or Analog Inputs label at the 
top of the column.  The Discrete Outputs column contains information regarding the devices connected to 
the ProControl’s output relays.  The Extended Outputs area, behind the Discrete Outputs column, contains 
information regarding any outputs configured beyond the first 14, if available on the ProControl model you 
are using. 

At the bottom of the screen are a series of information boxes.  These show the status of certain important 
system parameters when ProView is connected to a ProControl unit. 

A Word About Changing Settings

ProView has been designed to make it easy to view and change the settings that govern the way your system 
works.  However, ProView must always be connected to the ProControl unit in order for these changes to 
take effect.   It is important to remember that ProView itself is only a window into the operation of the 
ProControl unit.  It does not provide any control functionality on its own.  Chapter 3 discusses how to 
connect to the ProControl. 

When a setting is changed in ProView (e.g., alarm level, password, datalog interval), a “?” is temporarily 
appended to the description or title of the information to indicate that the new value has been sent to the 
ProControl.  When the “?” disappears, the data has been received by the ProControl and confirmed by 
ProView. 

While many of the controls that change information in ProView are represented graphically, much of the 
information is displayed in text form.  To edit text-based information, click on it and make your changes as 
you would in any Windows application.  When you click on the text, it is highlighted to show that it has the 
current focus. 

After completing your text editing the changes must be saved by first pressing the ENTER key while 
the cursor is still within the text box being edited, and then clicking on the “OK” button for the 
current form.
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CHAPTER 2: GETTING STARTED

his chapter explains how to open a ProView site file, describes what’s in all those little boxes on the 
screen, and shows you how to print the system configuration to a file. 

Opening a Site File

Every ProControl unit has a site file that tells the unit which inputs or outputs are enabled, what their 
descriptive Tagnames are and how they should respond to changes in input status.  This same file is used by 
ProView to provide a window into what is going on within the remote ProControl unit and, by extension, 
with the site operation.  To open a site file: 

1. Click on the File menu, then click Open Site.  You will see the Open Site dialog box.  You can also 
use the ALT-Key combination represented by the first underlined character in the menu name.  In 
this case, use ALT-F.   

For opening subsequent site files, you can use the Open Site Toolbar button at the top of the 
main screen.  ProView will also list the last four site files that you accessed at the bottom of 

the File menu.  If you wish to open one of these, just click on the appropriate file name. 

2. In the Drives area of the dialog box click once on the down arrow to pull down the Drives list, then 
click on the drive that contains the file you wish to open. 

T
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3. In the Directory area of the dialog box, click on the folder that contains the file.  To move “up” in 
the directory tree, double-click on the level to which you want to move.  To move “down” in the 
directory structure, double-click on the appropriate folder.  

4. In the File area you will see all files in the selected drive and folder that have the extension .pvs or
.pvg. Only files with these extensions can be opened.  Select the file you wish to open by clicking on 
the file name in the file list box, then click the OK button to open the selected file. 

The title bar of the main screen will change to include the file name and version number. The file name and 
version number are enclosed within brackets.  

5. In the Security dialog box, enter the password for your site file, and click on the OK button or hit 
Enter. 

A word about passwords:  The password used in ProView can be different than the one used 
to access the ProControl unit through its on-board display.  In either case the valid 
characters are 0-9 and A-Z, upper case only.  Up to three characters are permitted.  The 
password was designed as a low-level security feature sufficient to prevent inadvertent 
operation and to deter tampering.  It is NOT sufficient in and of itself to withstand a 
determined effort at system entry.  The default password is supplied to you with your 
ProControl unit by your system integrator. 

6. If the password is incorrect, the dialog box will disappear and a beep will sound.  No system 
configuration information will be shown.  You will need to select the Password menu and re-enter it. 

7. If the password is correct, the Security dialog box will disappear and the system configuration 
information will be shown on the main screen. 

ProView is supplied with a View-Only Mode password, “VOM”, which may be used to connect 
to the ProControl to observe the system status and obtain logged data; however, no changes to 
any ProControl operating settings may be made when in this mode. 
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Examining the Main Screen

This particular site file shows five discrete inputs, seven analog inputs, eleven discrete outputs, and four 
analog outputs. 

Discrete Inputs 

On the left side of the screen below the heading Discrete Inputs are shown the tagnames of enabled discrete 
(or digital) inputs.  To the right of the tagname is a virtual “LED”.  This LED’s color or shape will change 
based on the status of the input.  If a discrete input is “OFF”, the LED next to the tagname is gray in color.  If 
a discrete input is “ON”, then the LED is green.  If the discrete input is “ON” and has been set up as an alarm 
input the LED becomes a red “Alarm Bell”.  Some panels are blank because those inputs have not been 
enabled in this particular site configuration. 
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Analog Inputs 

In the second column below the heading Analog or Discrete Inputs are shown the enabled analog inputs.  
Analog inputs can also be configured as simple discrete inputs.  Below the tagname is another LED.  This 
LED behaves in a similar fashion to those for discrete inputs; it is gray when the input is not “active”, and 
green or red when it is in the active state (see the definition for Active State in the ProControl User Manual).  
A small bar graph provides a visual indication of the value of the analog input.  At the left and right ends of 
the bar graph are numbers that represent the lower and upper limits, respectively, of the analog input values 
(corresponding to 4 and 20 mA).  In this case FLOW_1 has been set up with a range of 0 to 200 GPM.  
Below the bar graph is a numerical representation of the current value of FLOW_1. 

Discrete Outputs 

On the right side of the screen below the heading Discrete Outputs are shown the enabled discrete outputs, 
corresponding to the relay outputs in the ProControl.  In this site configuration there are 11 outputs.  Above 
the tagname of the output is either a virtual “Toggle Switch” or lamp/button representation.  By its position 
and/or its color it shows the state of discrete output:  if the switch is left-leaning and gray the output is 
“OFF”; if the switch is right-leaning and green then the output is “ON”. 

Discrete outputs can be configured as an alarm lamp or button when this would be more appropriate.  If the 
lamp/button appears gray then the output is “OFF”.  If the lamp/button appears red or green then the output is 
“ON”.  

Your system may also have Extended Outputs, which are located on a panel behind the discrete outputs.  To 
access these outputs, point your mouse at the words Discrete Outputs at the top of the column and click the 
left mouse button. 

Regardless of what the discrete outputs look like in ProView, they all behave the same way on the 
ProControl itself – namely, the associated relay output is energized when the output is ON. 



ProView 2.1x User’s Guide
__________________________________________________________

__________________________________________________________
 9 8100\pv215man\pv215man

Analog Outputs 

The third column contains the Analog Outputs area.  It may be concealed by the second column of Discrete 
or Analog Inputs.  To pull the analog outputs to the front, click on the title Discrete or Analog Inputs at 
the top of the third column of the ProView screen.  

To the right of the tagname there is a slide-scale that indicates the current percentage of full-scale output (0% 
to 100%), displayed both graphically and with text.  Below the tagname is the current mode of the output.  
This mode can be changed from Manual, which indicates the output is under user control, to PID or PRO,
which would indicate that the output is involved in an output control scheme and is under automatic control.  
These output control schemes are described in Chapter 5 under Analog Output Options.

Printing the Setup to File

A more detailed listing of the site configuration can be made by printing the setup data to a text file.  To print 
the setup, do the following: 

1. Click on Print Setup in the File menu. 
   Or 

Click on the Print Setup button. 

2. You will see the Print Setup to File dialog box. 
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3. Specify the drive and folder in which the text file will be saved. 

4. ProView will select a default file name for you, with the extension .cfg.  However, you can give the 
file another name if you wish.  You can also select an existing .cfg file name by clicking on the file 
name in the file list box. 

5. Click on the OK button to print the setup to the selected file. 

If you are overwriting an existing file, a message box pops up to make sure that you don’t make a mistake. 

A word about Files:
Do not confuse the site configuration file (.pvs), which 
is a binary file, with the printed setup file (.cfg), which 
is a text file.  A text file can be viewed with a word 
processing program while a binary file typically 
cannot.

Examining the Setup File

To examine your site configuration file, use a text editor or word processor such as Notepad or Word to open 
the file you have just created. 

The file produced by our sample site is shown below.  The first section consists of identifying information 
about the ProControl unit and information about the inputs and outputs wired to it. 

                             EOS RESEARCH LTD. 
                           ProControl Series II+ 

                   ProView Configuration File Information 

          ******************************************************** 
          ***** FAX Recipient:     BULLWINKLE MOOSE          ***** 
          ***** Customer:          MAYBERRY WATER DEPT       ***** 
          ***** Site Location:     MAYBERRY RFD              ***** 
          ******************************************************** 
          ***** Setup:             1                         ***** 
          ***** Option:            B                         ***** 
          ***** Type:              102                       ***** 
          ***** Serial Number:     7421                      ***** 
          ***** Date:              09/06/2000                ***** 
          ***** Time:              10:17:01                  ***** 
          ***** ProView:           Version 2.153             ***** 
          ******************************************************** 
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THE INPUTS INCLUDED IN THIS SYSTEM ARE: 

#  TAGNAME                TAGNAME DESCRIPTION                   SETUP*       RANGE
-- ------- -------------------------------------------------- ---------- ------------- 
1  WEL1LO  Well 1 Low Level                                   D,NO,AL 
2  WEL2LO  Well 2 Low Level                                   D,NO,AL 
3  TWR_HH  Water Tower High Alarm Level                       D,NO,AL 
4  TNK_HH  Clearwell Tank High Alarm Level                    D,NO,AL 
8  RESET   Reset Switch                                       D,NO,ST,SU 
17 TWRLVL  Water Tower Level                                  A,EP,ST    0-100 FT 
18 TNKLVL  Clearwell Tank Water Level                         A,EP,AL    0-15 FT 
19 FINFLO  Finish Flow Rate                                   A,EP,ST    0-600 GPM 
20 FLOW_2  Well 2 Flow Rate                                   A,EP,ST    0-400 GPM 
21 FLOW_1  Well 1 Flow Rate                                   A,EP,ST    0-200 GPM 
22 FIN_PH  Finish Water pH                                    A,EP,AL    0-14 PH 
23 FIN_CL  Finish Water Chlorine Residual                     A,EP,AL    0-2 PPM 

*INPUT SETUP NOTES 
------------------
D - This input is a (Discrete) or ON/OFF Input. 
A - This input is a (Analog) or Variable Input. 
C - This input is a Pulse Flowmeter Input. 
P - This input is a Pulse Accumulator Input. 
UPP - Units per Pulse. Number of units (i.e. Gallons) to record for each pulse 
NO-This input is a (Normally Open) Discrete Input. 
NC-This input is a (Normally Closed) Discrete Input. 
EP-(Endpoint) This input is "Active" when its value is outside the low to high alarm levels. 
WD-(Window)   This input is "Active" when its value is between the low and high alarm levels. 
ST-(Status)   This input shows a green LED in ProView when it is in its Active State. 
AL-(Alarm)    This input shows a red alarm bell in ProView when it is in its Active State. 
SU-(Startup)  This is a menu function input. When activated it will run the startup routine. 
SD-(Shutdown) This is a menu function input. When activated it will run an emergency shutdown. 
MN-(Manual)   This is a menu function input. When activated it place the unit in Manual Mode. 
AU-(Auto)     This is a menu function input. When activated it place the unit in Auto Mode. 
SQ-(Square Root) This analog channel's reading is proportional to the square root of the input. 
LT-(Lamp Test)This is a Lamp Test input. When activated it will turn on all Alarm Light outputs. 

THE DISCRETE OUTPUTS INCLUDED IN THIS SYSTEM ARE: 

#  TAGNAME                TAGNAME DESCRIPTION                   SETUP*
-- ------- -------------------------------------------------- ---------- 
1  WLPMP1  Well 1 Pump
2  WLPMP2  Well 2 Pump
3  FINPMP  Finish Water Pump
4  CHLMET  Chlorine Metering Pump
5  NAOMET  Sodium Hydroxide Metering Pump
8  PH_ALM  pH Alarm                                           AI 
9  CL_ALM  Chlorine Alarm                                     AI 
10 TWRALM  Water Tower High Alarm                             AI 
11 WL1ALM  Well 1 Low Level Alarm                             AI 
12 WL2ALM  Well 2 Low Level Alarm                             AI 
13 TNKALM  Clearwell Tank High Level Alarm                    AI 

*OUTPUT SETUP NOTES 
-------------------
G1-(Group 1)- This output will not respond to processes 17-32. 
G2-(Group 2)- This output will not respond to processes 01-16. 
LT-(Lamp Test) - This output has been declared as an alarm light. 
AI-(Alternate Image) - This output is displayed as an icon other than the default switch. 
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THE ANALOG OUTPUTS INCLUDED IN THIS SYSTEM ARE: 

#  TAGNAME                TAGNAME DESCRIPTION                   SETUP*   INPUT
-- ------- -------------------------------------------------- ---------- ------ 
1  VSPMP1  Variable Speed Drive for Finish Water Pump         PID,FOR    TWRLVL 
2  VSPMP2  Variable Speed Drive for Well 2 Pump               PID,FOR    TNKLVL 
3  NAOHFD  Caustic Soda Feed Rate                             PID,FOR    FIN_PH 
4  CHLRFD  Chlorine Feed Rate                                 PRO,FOR    FLOW_2 

*ANALOG OUTPUT SETUP NOTES 
--------------------------
PID  -This output is involved in a PID (Proportional,Integral,Derivative) control loop. 
PRO  -This output is involved in an open (Proportional) control loop. 
FOR  -The PID or PRO loop will run in the (Forward) direction. 
REV  -The PID or PRO loop will run in the (Reverse) direction. 
INPUT-This Tagname will serve as the input to the control loop. 

Input and Output Configuration

The INPUTS section identifies all enabled system inputs from 1 to 32 and describes how they are configured.  
the input number is followed by its TAGNAME and the TAGNAME DESCRIPTION, which is taken from the 
Notes file (more on that in Chapter 5).  In addition, a SETUP section further identifies each input in terms of 
its signal nature, analog (A) or discrete (D); its configuration if discrete as Normally Open (NO) or Normally 
Closed (NC); and its alarm display nature when active, Alarm (AL) or Status (ST).  Discrete Inputs can also 
be configured as functions such as Startup (SU) or Emergency Shutdown (SD), and can be used as a lamp 
tester (LT) which will illuminate any Discrete Outputs that are configured as lamps.  A RANGE is specified 
for all Analog Inputs as well as the Active State region, denoted Endpoint (EP) or Window (WD).   

See the ProControl User Manual for a further explanation of Normally Open, Normally Closed, and 
related terminology and a description of Endpoint and Window Active States.

The DISCRETE OUTPUTS section is similar except that there are some different SETUP codes.  Some 
outputs may be assigned to groups (G1,G2) that affect the way they are viewed by the process tasks.  Outputs 
which display an Alternate Image (lamp image) than the standard switch image are designated AI.    

The ANALOG OUTPUTS section details the setup of any enabled 4-20 mA output loops.  The SETUP codes 
PID and PRO indicate whether or not the output is involved in one of two analog output control schemes 
known as PID loops or open loop Proportional control.  The direction of the analog output control scheme is 
indicated by forward (FOR) or reverse (REV).  The input that provides the reference signal upon which the 
analog output scheme is based is designated under the INPUT heading. 

For a further explanation of PID or open loop Proportional control please see the Analog Output
Options section in Chapter 5. 

In this particular setup, TWRLVL is the input to the PID control loop that operates on the variable speed pump 
VSPMP1, with VSPMP1 maintaining a “setpoint” for the value of TWRLVL.  The chlorine feed rate CHLRFD
will be varied in proportion to the flow rate FLOW_2 under open loop proportional control. 
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Process Tasks

The next section of the setup file is a listing of PROCESS CONTROL TASKS.  These determine how the 
ProControl unit responds to input changes while in Auto, Startup or Shutdown modes.  It is important to note 
that the ProView software does not take any independent action itself.  All automated control decisions are 
made by the ProControl unit, although you can change many operating parameters via ProView. 

THE PROCESS CONTROL TASKS EXERCISED BY THIS SYSTEM ARE: 

Process 01: If WEL1LO is ON 
            THEN Delay for 2 Seconds, Send Report[FAX #1;Page #1],
            Switch WLPMP1 OFF 
            Page Message: 'Well 1 Low Level Mayberry North ' 

Process 02: If WLPMP1 is OFF AND PH_ALM is OFF AND
               CL_ALM is OFF AND TWRALM is OFF AND TNKALM is OFF 
            THEN Delay for 30 Seconds, Switch WLPMP1 ON 

Process 03: If FIN_PH is High 
            THEN Delay for 5 Seconds, Switch NAOMET OFF AND PH_ALM ON 

Process 04: If FIN_CL is High 
            THEN Delay for 5 Seconds, Switch CHLMET OFF AND CL_ALM ON 

Process 05: If TWR_HH is ON 
            THEN Delay for 2 Seconds, Send Report[FAX #1;FAX #2;Page #1;Page #2],
            Initiate Shutdown, Switch TWRALM ON 
            Page Message: 'Tower's about to overflow, Bullwinkle - COME OUT NOW! ' 

Process 06: If TNK_HH is ON 
            THEN Delay for 2 Seconds, Send Report[FAX #1;FAX #2;Page #1;Page #2],
            Switch TNKALM ON 
            Page Message: 'Clearwell Tank High Mayberry North ' 

Process 07: If TWRLVL is High 
            THEN Delay for 5 Seconds, Switch TWRALM ON 

Process 08: If TWRLVL is NOT High or Low 
            THEN Delay for 5 Seconds, Switch TWRALM OFF 

Process 09: If TNKLVL is High 
            THEN Delay for 5 Seconds, Switch TNKALM ON 

Process 10: If TNKLVL is NOT High or Low 
            THEN Delay for 5 Seconds, Switch TNKALM OFF 

Process 11: If FIN_PH is High or Low 
            THEN Delay for 5 Seconds, Send Report[FAX #1;Page #1],
            Switch PH_ALM ON 
            Page Message: 'Finish Water pH Alarm Mayberry North ' 

Process 12: If FIN_PH is NOT High or Low 
            THEN Delay for 5 Seconds, Switch NAOMET ON AND PH_ALM OFF 

Process 13: If FIN_CL is High or Low 
            THEN Delay for 5 Seconds, Send Report[FAX #1;FAX #2;Page #1;Page #2],
            Switch CL_ALM ON 
            Page Message: 'Finish Water Chlorine Alarm Mayberry North ' 

Process 14: If FIN_CL is NOT High or Low 
            THEN Delay for 5 Seconds, Switch CHLMET ON AND CL_ALM OFF 
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Startup 01: Switch WLPMP1 ON AND PH_ALM OFF AND CL_ALM OFF AND TWRALM OFF AND WL1ALM OFF AND 
WL2ALM OFF AND TNKALM OFF 

Startup 02: Delay for 2 Seconds, Switch WLPMP2 ON 

Startup 03: Delay for 2 Seconds, Switch FINPMP ON 

Startup 04: Delay for 5 Seconds, Switch CHLMET ON AND NAOMET ON 

Shutdown 01: Switch CHLMET OFF AND NAOMET OFF 

Shutdown 02: Delay for 2 Seconds, Switch WLPMP1 OFF AND WLPMP2 OFF 

Shutdown 03: Delay for 2 Seconds, Switch FINPMP OFF 

This sample configuration has a fairly straightforward process flow.  On startup, some of the system outputs 
are switched on sequentially and all alarm indicators are switched off.  On shutdown, all pump outputs and 
chemical metering devices are turned off.  The process tasks are mostly self-explanatory.  Some process tasks 
include fax and pager reporting functions.  It is important to remember how and when the process tasks are 
run:

• Process tasks are run continuously while the ProControl unit is in AUTO mode.  Process control 
tasks are event-driven, i.e., they occur once when the “IF…” conditions are true (subject to any 
delays).  No automatic action is taken in MANUAL mode. 

• Startup and Shutdown processes are run in sequence.  When the Startup sequence is finished, the unit 
is placed in AUTO mode and the Process Tasks are run.  If any Startup process in the sequence fails, 
then all the non-lamp outputs are turned “OFF” and the unit reverts to MANUAL mode.  A Startup 
process fails when any IF condition is not satisfied for 60 seconds after the Startup process begins 
(there may not be any IF conditions in your Startup sequence).  The Startup sequence begins when 
the ProControl or ProView operator initiates it.  The Startup sequence can also begin when power is 
first applied to the ProControl unit if the “Auto Startup” option has been enabled. 

• The Shutdown sequence works in a similar manner.  When the Shutdown sequence is finished, the 
ProControl unit reverts to MANUAL mode.  If any Shutdown process in the sequence fails (is not 
run after 60 seconds), then all the non-lamp outputs are immediately turned “OFF” and the unit 
reverts to MANUAL mode.  The Shutdown sequence can be initiated either by the ProControl or 
ProView operator or by a process task (Process 5 does this in our example). 

Process Capability

The ProControl runs process tasks which are based on Boolean IF ___ AND ___ THEN ___ logic.  There are 
64 available processes, 16 of which can be used as part of a startup sequence, and 16 of which can be used as 
part of a shutdown sequence.  Each process can: 

• be based on several, simultaneously existing I/O conditions 
• include short or long delays for de-bouncing or simple time delay 
• use memory variables (registers) for linking processes 
• cycle outputs with timers or during certain times of the day 
• perform system shutdowns 
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• send reports to fax and/or pagers 

If you wish to modify the ProControl programming, please contact your Control System Integrator 
for assistance.
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CHAPTER 3: ESTABLISHING COMMUNICATION

his chapter explains how to connect to the ProControl unit using ProView by local serial cable and by 
remote modem. 

By itself, ProView does not reveal very much about your site’s operation.  It must be connected to the 
ProControl unit in order to yield any data. 

Local Connection

To establish a local connection, perform the following: 

1. Use the local serial cable supplied with the ProControl to connect the computer you are using to a 
ProControl unit.  One end of the cable terminates with a female 9-pin connector.  Use this end to plug 
into the serial port on your computer.  The other end of the serial cable is terminated with a 9-pin RJ-
45 “Ethernet” connector.  Use this connector to plug into the “RS-232/Serial” port on the right hand 
side of the ProControl unit.

Be sure to disconnect the serial cable from the ProControl unit after you are finished.  If you do not, 
remote communications and alarm reporting will not be possible.

If the ProControl unit is powered OFF for any reason, wait 45 seconds after power up before 
plugging in the cable to attempt a local connection.  Otherwise, the ProControl’s modem may not be 
properly configured.

2. Click on Local Connection in the Communications menu.  You can also use ALT-C. 
   Or 

Click on the Local Connection toolbar button. 

You will see the Local Communications dialog box. 

T
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3. Select the COM port to which the ProControl is connected by clicking on the “radio button” next to 
the COM port you want to use.  COM ports 1 through 4 are supported. 

4. Click on the Connect to ProControl button.

5. You will see status messages in both the Port Status area of the Local Communications dialog box 
and in a small information box near the bottom of the main screen.  Usually you will see “Trying 
Local...” followed by “LOCAL CONNECT” if the attempt is successful.  If the attempt is 
unsuccessful you will see message boxes outlining the suspected problem.   

6. After connecting, click on the OK button to hide the Local Communications dialog box. 

After establishing a local connection, ProView will perform an initial scan of site conditions.  This will take 
a few moments during which time the mouse pointer will turn into an hourglass.  After the initial scan, data 
will be updated on the screen every second or so. 

Here is a view of the main screen after a local connection has been established: 

Note that the screen has been updated to reflect the current operating conditions at the site.  At the bottom of 
the screen, various message panels have been filled in as well. 
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Remote Connection

For a remote connection, the procedure is a little different.  Follow these steps: 

1. Make sure that your modem has been installed properly and that the phone line is plugged in to the 
proper port on the modem.  

Your modem must be Hayes (AT) compatible and capable of operation at 9600 baud.   

2. Click on Remote Connection in the Communications menu.  You can also use ALT-C. 
   Or 

Click on the Remote Connection toolbar button. 

You will see the Remote Communications dialog box. 

3. Select the COM port to which your modem is connected by clicking on the “radio button” next to the 
COM port you want to use.  COM ports 1 through 4 are supported. 

4. Check to see that the Site Phone Number is the one you want to dial.  If not, click on the phone 
number and change it.  If you need to dial an 8, 9 or some other prefix first to get an outside line, add 
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a comma or two after the prefix to obtain a pause before dialing the main number (e.g., 8,555-1212).  
Do not add parentheses or dashes. 

5. Examine the Initialization String to see if it is correct for your type of modem. For Series 2plus

systems, you will usually use the Initialization String for Rockwell Chipset or U.S. Robotics 
modems.  If these do not work, use the Default string instead. 

6. Click on the Dial Remote Site button.

7. You will see status messages in both the Call Status area of the Remote Communications dialog 
box and in the lower portion of the main screen.  Usually you will see the following messages: 

Trying Remote... ProView is attempting to contact your PC’s modem 
OK ProView has successfully connected to the modem 
Setup... ProView is sending the initialization string to the modem 
Dialing... ProView is dialing the site phone number 
CONNECT 9600 Connection has been established with the remote modem 
REMOTE CONNECT Connection has been established with the remote ProControl unit 

8. If the attempt is unsuccessful you will see message boxes outlining the suspected problem.   

9. After connecting, click on the OK button to hide the Local Communications dialog box. 

Ending a Connection

The simplest way to end a connection, to hang up in essence, is to click on the Disconnect button on the 

Toolbar.   This works for either a local or remote connection. 

Alternatively, you can re-open the Local or Remote Communications dialog box and click on either the 
Disconnect from ProControl button (Local) or the Hangup button (Remote).  After ending the connection, 

you should see NOT CONNECTED in a message box near the bottom of the screen.  
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Sending a Memo

A useful feature of the ProControl is the ability to transmit short memos to a site operator.  From ProView, 
you can send a message of up to 160 characters to the display of the ProControl unit.  The site operator must 
acknowledge your memo before returning to his normal display.  This feature is useful in communicating 
with a person at the remote site while the phone line is in use for a connection to the ProControl. 

To send a memo, follow these steps: 

1. From the Communications menu, select Send Memo.

2. Type your memo onto the screen of the MemoPad.  It will appear on the ProControl’s display 
exactly as it appears to you on the MemoPad, two lines at a time.  Words will automatically wrap 
around to the next line, but you may hit Enter (Carriage Return or CR) to jump to the next line if 
necessary.   However, the fewer <CR> characters you use, the longer the text message you can 
type, since each <CR> represents 20 characters.  The Message Length counter will keep track of 
the number of characters you have used.  The Max Length counter will decrease to let you know 
how many more characters can be entered. 

3. By clicking the right mouse button when the pointer is over the text window, the text window 
will become larger, allowing you to view more text without having to scroll up and down. 
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4. Click the Send New Memo to ProControl button to send the memo to the ProControl’s display, 
OK to temporarily save the memo but not transmit it, or Cancel to abort the entire procedure. 

5. The Ack button on the MemoPad will flash red and your PC will beep to indicate when the 
ProControl operator has acknowledged your memo. 
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CHAPTER 4: MANAGING YOUR SITE

his chapter explains how to change the way your ProControl system operates by switching between 
Manual and Automatic modes, initiating a startup or shutdown sequence, and changing other general 
system settings. 

Switching Between System Modes

There are four modes of operation for the ProControl:  Manual, Automatic, Startup and Shutdown.  To 

initiate a switch to a different mode, simply click on the appropriate Toolbar button  or 
click on Process Operations in the System menu. 

Goto AUTO Mode:  Clicking on the coffee cup will place the ProControl into Automatic mode. 

Goto MANUAL Mode:  Clicking on the hammer will place the ProControl into Manual mode. 

STARTUP System:  Clicking on the green traffic light causes the ProControl to initiate a Startup 
sequence.

SHUTDOWN System:  Clicking on the red traffic light causes the ProControl to initiate a Shutdown 
sequence.

Emergency OFF:  Clicking on the red hand will cause an Emergency Shutdown, which turns off all 
outputs immediately and places the ProControl in Manual mode. 

Be sure you understand the safety risks and other implications of issuing these commands.  When the icons 
are clicked, the actions are immediate and equipment may start up or shut down automatically.  Most
importantly, switching the ProControl to Manual mode will defeat any safeguards programmed into the 
system and allow equipment to continue running without any process control.  Manual mode should only 
be used on a short-term basis for system troubleshooting or clearing alarm conditions, preferably with de-
powered equipment circuits. 

You can monitor the current system mode by looking at the message panel at the bottom of the main screen. 

     The system is currently in Manual mode. 

     The system is currently in Auto mode. 

     The system is currently in Startup mode, the last startup task run was startup task #2. 

     The system is currently in Shutdown mode, the last shutdown task run was shutdown task #2. 

T
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The last action to initiate a Shutdown is listed in another message panel at the bottom of the screen.  In the 
example below, the shutdown was initiated by a remote user. 

System Operations

Following are several other operational parameters that can be set by ProView.  

Date & Time 

The ProControl unit maintains an internal real-time clock which it uses to time-stamp datalogged information 
and control other important system functions.  To set the Date & Time:

1. Click on the System Time toolbar button.

   Or 

Choose System Operations from the System menu and click System Time.  You will see the Date & 
Time dialog box. 

2. The left side of the dialog box displays the current date and time kept on your PC.  The right side of 
the dialog box is the date and time according to the ProControl unit.  Follow the procedure outlined 
below if you need to change the time. 

3. To set the ProControl’s clock equal to the PC’s clock click on the ProControl = System button.  To 

set the ProControl’s clock to a specific time use the time spinners .  The upper spinner changes the 
date and lower set of three spinners change the hour, minute and second (left to right, respectively). 

4. To set your PC’s time (System time) use the Windows Control Panel. 

Daylight Savings Time is not supported by the ProControl’s clock.  You will need to make any 
necessary changes manually.
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Changing the time by a large amount can lead to discontinuities in the datalogging history of your 
ProControl unit, particularly if you move the ProControl’s time forward.  See the section on Datalogging 
Setup in Chapter 5 to check on your system’s datalogging status. 

Alarms 

An alarm is only an audible indication to the operator that an input signal is in its active state.  On the 
ProControl unit, the beeper sounds if the Alarms are Set, the unit is in Manual mode and an input is in the 
active state.  The Alarm continues to sound until it either is acknowledged by the operator or times out by 
itself.  In ProView, a “Beep” sounds from the PC if the Alarms are Set, and an input that has been 
configured as an Alarm Input enters the active state.  No acknowledgment is necessary. 

The current status of the alarm feature is displayed in a message box at the bottom of the main screen.  

To enable or disable Alarms, click on the Alarms toolbar button,  which toggles this feature on and off. 

   Or 

Click on Set Alarms in the Enable menu.

Remote Reporting 

A report is a fax or a pager message sent by the ProControl unit.  In order for any reporting to occur, Remote 
Reporting must be enabled.  The current status of the reporting feature is indicated in a message box at the 

bottom of the main screen.  

To enable or disable remote reporting, click on Remote Reporting under the Enable menu.  A check mark is 
displayed if reporting is enabled. 

Log Off Remote User 

This function is used occasionally to reset the remote ProControl’s display to the password menu.  It is often 
used to ensure that an on-site user does not change any ProControl settings while you are remotely 
connected, and to ensure that password protection is restored if the last user did not Log Off locally. 

To Log Off the remote user, choose System Operations from the Systems menu, and click on Log Off 
Remote User.

Initiate FAX NOW! 

This function is the equivalent of pressing FAX NOW on the ProControl unit.  It is used to generate and send 
a current fax status report to the currently enabled fax numbers.  Fax reports must be enabled in the FAX 
Report Setup dialog box and ProView must be connected via modem (remotely) for this command to 
proceed.
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ProView will disconnect from the ProControl unit (hang up) after issuing this command to free the remote 
phone line for fax use.  Normal FAX back operations and times will not be affected. 

To initiate the fax, choose System Operations from the Systems menu, and click on Initiate FAX NOW!

Initiate New FAX NOW! 

This function is identical to Initiate FAX NOW! except that you can specify a number that is not currently 
enabled to receive faxes from the ProControl.  You can use this for testing the fax capabilities or to send a 
fax update to a third party. 

To initiate the fax, choose System Operations from the Systems menu, and click on Initiate New FAX 
NOW!

ProView will alert you first that you will be disconnected from the system in order for the fax to proceed.  
Enter the FAX number to which the fax report will be sent, making sure you include a prefix or the numeral 1 
and the area code, if necessary.  Click the OK button to send the fax report. 
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CHAPTER 5: CHANGING SYSTEM PARAMETERS

his chapter explains how to change the settings that govern much of the operation of your system, such 
as the state of a discrete output, analog alarm levels and fax and datalogging setups. 

Switching an Output State

The state of a discrete output can be changed manually by clicking on the “switch” associated with its 
tagname.  ProView includes a “locking” feature for discrete outputs as a safety measure to prevent 
inadvertent output changes; you must “unlock” the outputs in order to turn them on or off.  The outputs are 
locked and unlocked by clicking on the “slide switch” at the top of the Discrete Outputs section of the main 
screen.

You should leave the slide switch in the Locked position whenever possible. 

Bear in mind that if the ProControl unit is in Auto mode, any discrete output change you make may be 
“overridden” by a process control task.  Do not turn outputs on or off unless you are familiar with the 
process control in effect for your system. 

1.   To change the state of a discrete output, click on the toggle switch. 

2.   The toggle switch will change positions, and a “?” will appear for a moment after the 
tagname.  This indicates that the command was sent to the ProControl unit but that confirmation of 
the state change has not yet been received. 

3.   The “?” will disappear after confirmation of the state change has been received from the 
ProControl unit. 

Depending on your site configuration, you may be able to change certain parameters that affect how the 
discrete outputs in your system operate in Auto mode. 

Process Groups 

The ability to set a Process Group is a rarely-used feature that prevents an individual output from being 
switched by certain process tasks when in Auto mode.  If your ProControl has been configured for Process 
Groups, you can switch between Group 1 (ignore processes 17 – 32) and Group 2 (ignore processes 1 – 16).   

T
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Do NOT enable process groups unless your ProControl has been configured specifically to use this 
feature!  Be sure you understand the safety risks and other implications of issuing these commands. 

Output Cycle 

Some of your outputs may have been configured as “Switched” outputs, where the output is turned on and off 
according to a timed cycle, or during a specific time of day.   

Output Options 

To change an output option, do the following: 

1. Place your mouse pointer over the output’s tagname until a balloon appears.  Click the right mouse 
button until you see Output Options.

2. Click the left mouse button. 

3. You will see the Set Output Options dialog box.  The Set Process or Set Output Cycle panels may 
not be visible if those options do not apply.  Both panels will be disabled if ProView is not connected 
to a ProControl unit. 

4. To enable a Process Group click on the Enable check box and click either the Group 1 or Group 2
radio buttons in the Set Process panel.  Once again, Do NOT enable process groups unless your 
ProControl has been configured specifically to use this feature!

5. If the output has been configured to run in a switched mode, you will be able to change the Output 
Cycle times by clicking on the value you want to change and entering the new time in an 
hours:minutes format (be sure to hit Enter after you type in the new time).  Alternatively, click on 
the up or down spinners to increase or decrease the time you want to change. 

6. Click on the OK button to confirm the changes and send them to the ProControl unit.  Click on 
Cancel to get rid of any changes.   
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Notes

Each I/O point can have its own set of associated Notes.  The notes are stored on your PC in a file with a .not
extension along with your .pvs file.  You can attach notes which explain the functional purpose of the I/O 
point or define the I/O point in more detail.  This can eliminate uncertainty that may result from the limitation 
of six characters in each point’s tagname. 

To edit an I/O point’s notes do the following: 

1. Position the mouse pointer over the I/O point’s tagname until a balloon appears, and right-click until 
you see Notes.

2. Click the left mouse button to enter the “Notes” feature.  The Notepad dialog box appears. 

3. Click in the Notes window to edit or add descriptive text.  Any notes enclosed in angle-brackets (i.e. 
<note>) will appear within the balloon when you position the mouse pointer over the tagname, and at 
the top of the main screen. 

4. Click the Save button to save your notes and/or definitions or press Cancel to exit without saving.  
You must also save the site file before exiting ProView to retain any changes made in Notes. 

Sometimes it is a good idea to provide a more complete description of what an input or output does 
in the Notes; e.g., “Causes System Shutdown” or “Turns ON when Tank is Full”.  Feel free to 
customize the notes to suit your purposes; they are stored locally on your PC and do not affect the 
operation of the ProControl itself. 

Analog Alarm Levels

The analog alarm levels define what parts of an analog input’s range are considered “active” and which are 
not.  This affects not only the color of LED’s and bar graphs on the main screen but also can affect process 
control if the analog input is used in a process task.  Depending on how your system has been configured, you 
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will be able to set up to four “activation levels” that define when an input becomes active.  Some ProControl 
configurations allow you to set a Low Alarm Limit and a High Alarm Limit, while others allow you to 
additionally define a Low-Low Alarm Limit and a High-High Alarm Limit.  These activation levels are 
somewhat more flexible in use than their names imply, in that they are not only used to trigger alarms.  If an 
alarm limit value is exceeded, it could be used to simply turn on a pump or reset a switch, for example. 

To set an analog alarm level, do the following: 

1. Position the mouse pointer over the I/O point’s tagname until a balloon appears, right-click until you 
see Alarm Levels.

2. Left-click and the Alarm Levels dialog box appears. 

3. The present alarm levels are shown in text as well as in the position of the sliders.  Note that the 
High Alarm value must be greater than the Low Alarm value, and the High High Alarm value 
must be greater than the Low Low Alarm value. 

4. You may adjust the alarm values by clicking and holding a red slider and moving it to the left or 
right.  As you move the slider the numeric value is updated to reflect the change you are making.  
The alarm level will be set to a new value when you release the mouse button.   
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5. Alternatively, you may click on the alarm level text and edit the value for the alarm level.  This is 
usually a better way to input a precise value.  Be sure to hit the Enter key to send the new value to the 
ProControl unit.  Click on the OK button to hide the Alarm Levels dialog box. 

Remember that any changes you make to the alarm levels are immediate and may impact the process 
control for your system.  Be sure you understand the safety risks and other implications of issuing these 
commands.

Site Information

Site Information refers to data used in the fax report and in the various files printed by ProView. 

To view or change the Site Information do the following: 

1. Click on Site Information in the File menu.  The Site Information dialog box appears. 
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2. To change the Customer Name, Site Location or FAX Recipient click on the text you want to 
change and edit it.  Only uppercase letters, numbers and blank spaces are allowed.  The Customer 
Name field also appears on the main screen of the ProControl unit’s display. 

3. Click on the OK button to confirm the changes and send them to the ProControl unit.  Click on 
Cancel to get rid of any changes.   

FAX Report Setup

This setup screen is used to change when and where the ProControl’s fax report is sent, and whether 
individual fax recipients are enabled. 

To view or change the FAX Report Setup, do the following: 

1. Click on FAX Report Setup in the Communications menu. 

   Or

Click on the FAX Report Setup toolbar button.   You will see the FAX Report Setup dialog box. 
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2. If Remote Reporting is not enabled, the contents of the dialog box will appear “grayed out” or 
disabled.

3. The first and second FAX number panels determine what kinds of fax reports are sent by the 
ProControl unit and where they will be delivered.  There are two kinds of fax reports generated by 
the ProControl.  A Scheduled FAX report occurs on a regular basis to provide a status report, while 
an Alarm FAX report will be sent when issued by a Process Task that has been configured to do so 
(usually to report an alarm condition).  To enable either type of fax report click on the Alarm FAX 
or Scheduled FAX check boxes.  If you enable Scheduled FAX reports the Alarm FAX reports for 
that same number are automatically enabled as well.  You cannot enable only Scheduled FAX 
reports.

4. To change the phone number to which the ProControl will fax reports click on the phone number and 
edit it.  The ProControl can fax to two different phone numbers.  It will make up to three attempts to 
send the fax.  If the first try is unsuccessful, the second try will be initiated 5 minutes later, and a 
third attempt will be made 5 minutes after that.  If the third try is unsuccessful the fax attempt will be 
abandoned and the ProControl will enter a fax failure into the Events log (see Chapter 6).  The 
ProControl will try both phone numbers (if they are both enabled) on the first try before moving on 
to a second attempt. 

5. In the Scheduled FAX panel, you can select when the regularly scheduled faxes are sent.  Choose 
the Every Day @ button and edit the time to the right of it to have a report sent at the same time 
every day (24-hour clock).  To have a report sent at a specific time interval, choose the At intervals 
of button and enter the time interval in HH:MM format.  When you hit Enter, the data will be sent to 
the ProControl unit. 

6. The Next Scheduled FAX variable indicates when the next scheduled fax report will be sent.  You 
can also change it yourself if, for instance, the ProControl is set to fax every hour but you would like 
it to skip a few hours before resuming.  To set the Next Scheduled FAX time click on the time in 
that panel and enter the new time in 24 hour format.  Note that if you enter a Next Scheduled FAX 
time that is earlier than the current time as determined by the ProControl’s clock, you will prevent 
any scheduled faxes from being sent until the next day at that time.

7. Click on the OK button to confirm the changes and send them to the ProControl unit. 

Paging Setup

This setup screen is used to change where the ProControl’s alarm pager messages are sent, and whether 
individual page recipients are enabled.  You will need to contact your paging service directly to obtain some 
of the information necessary for proper paging setup.  The paging capability is similar to the ProControl’s fax 
capability in that you can send information to two pagers and it will make three attempts at reaching each 
number. 

You will need to obtain your pager company’s modem dial-up phone number and your pager’s modem dial-
up ID (this is often different than your regular pager ID).  This information is generally not available from 
the customer service staff at the pager company.  You may need to ask for someone in technical support 
who is familiar with pager modem dial-up. 
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To view or change the Paging Setup do the following: 

1. Click on Paging Setup in the Communications menu. 

   Or

Click on the Paging Setup toolbar button.   You will see the Pager Setup dialog box. 

2. In the Pager Service Number panels, enter the telephone number for your pager company’s modem 
dial-up. 

3. Click on the Enable Page check box, and choose Numeric Pager or Alpha Pager (text). 

4. Enter the pager ID number you obtained from the pager company in the Pager Identification #
panels.

5. The next panel indicates whether there are any queued pages.  In other words, if a page has not yet 
been successfully completed and you have dialed into the ProControl with ProView, you may be 
interfering with the ProControl’s attempts to send a page. 

6. Select the baud rate in the Baud Rate for Paging panel, which is the speed at which the page 
information is sent to your paging company.  It is generally recommended that you use 300 baud for 
the greatest reliability.  Even at 300 baud, the ProControl takes only a few seconds to transmit the 
information to your pager company. 
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7. The Pager Message field allows you to view and/or change the information which will be 
transmitted to your pager from specific events.  If you are using a numeric pager, this message cannot 
exceed nineteen digits in length and may contain only numerals.  If you are using an alphanumeric 
pager, this message can be up to 80 characters in length.  After you edit the message, hit Enter to 
send the updated message to the ProControl unit.  Use the up and down spinners to view the other 
Process Tasks that cause pages to be sent.  You should be familiar with the process control of your 
system before attempting to make changes to these messages. 

8. Once you have finished making your changes click OK to close the dialog box. 

Datalogging Setup

There are three different types of datalogging on the ProControl.  Discrete input and output changes are 
logged as they happen.  Events are also logged as they happen, and include changes in control mode (e.g., 
Auto, Manual), local and remote connections to the ProControl, system startup/shutdowns, fax or page 
failures, and execution of Process Tasks.  Analog input and output values are logged at specific time intervals 
determined by the user.  The Datalogging Setup dialog box is used to determine how datalogging is carried 
out in the ProControl unit.

To view or change the Datalogging Setup do the following: 

1. Click on Datalogging Setup in the Datalogging menu. 

   Or

Click on the Datalogging Setup toolbar button.   You will see the Datalogging Setup dialog box. 

2. To enable a type of datalogging click on the Discrete, Analog or Event check boxes located in the 
Datalog Enable panel. 

3. To change the logging interval for analog inputs click on the time value indicated for Logging
Interval and edit it.  This interval can range from 1 second to 24 hours, expressed in minute/second 
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format or hour/minute format (default).  Clicking on the HH:MM adjacent to the Logging Interval
will toggle between hour/minute format and minute/second format.  

4. The Next Point @ variable is set by the ProControl every time a data point is logged to show you 
when the next analog data points will be logged.  You can change this value if you wish the 
ProControl to delay before resuming analog datalogging.  Click on the time associated with Next 
Point @ and enter the new time in either HH:MM or MM:SS format.  Note that if you enter a Next 
Point @ time that is earlier than the current time as determined by the ProControl’s clock, you will 
prevent any analog datalogging from occurring until the next day at that time (or next hour if using 
MM:SS format). 

4. Once you have finished making your changes click OK to close the dialog box. 

When setting your analog logging interval, be aware of the available memory in the ProControl unit 
you are using.  If, for instance, your ProControl has a capacity of 5,000 analog data points per input 
channel and you specify a 5-minute logging interval, there will be available memory for 
approximately 17 days worth of analog data. Changing the log interval to 10 minutes will make the 

memory last twice that long.  Once the memory is full, the oldest data is purged to make room for the current 
data.

Changing the Password

You can change the password for opening a site file in ProView or for access to the ProControl unit from its 
keypad.  The passwords do not have to be the same.  If you change the password while ProView is connected 
to a ProControl unit, the new password will be used for both ProView and the ProControl unit.  If you change 
the password while not connected to a ProControl unit, the new password will be used only for that site file 
in ProView.  In order to save the new password for the site file in ProView, you must save the site file 
(File…Save Site).  However, any change to the password in the ProControl unit itself is immediate. 

To change the password, follow these steps: 

1. Click on the Password menu. 

   Or

Click on the Password toolbar button.  You will see the Security dialog box. 
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2. Click on the Change Password button.  You will prompted to enter the Old Password in the text 
box.  Click the OK button or hit the enter key.  If you do not enter the password correctly, a beep 
sounds and the security dialog box disappears. 

3. You will then be prompted to enter the New Password in the text box.  Recall that the password can 
be up to three characters consisting of the numbers 0-9 and the letters A-Z.  After clicking on the OK
button or hitting the enter key, you will be prompted for the new password again. 

4. If both new password attempts were identical, the new password will be accepted and the Security
dialog box will disappear.  If ProView is connected to the ProControl, the new password will be in 
effect for both ProView and the ProControl unit. 

Analog Output Options 

If your ProControl system is configured with analog outputs, you will be able to adjust the output level, or 
the parameters used in a control algorithm associated with that output. Your system integrator should have 
already configured your analog outputs with these algorithms if they apply to your process.  Analog outputs 
can be involved in one of two different types of control scheme: PID or Proportional control.  A PID 
(Proportional-Integral-Derivative) Loop is a feedback-based loop that maintains an analog input at a user-
defined Setpoint.  The ProControl automatically adjusts the analog output using a mathematical formula that 
includes Gains for the proportional, integral and derivative terms.  PID control is a commonly-used process 
control technique, descriptions of which can be found in most control theory texts. 

If you are familiar with PID control terms, note that the PID gains used by the ProControl are 
defined differently than some of the terms in traditional use.  Proportional Gain on the ProControl 
corresponds with the classic definition of proportional band.  However, the Integral Gain and 
Derivative Gain are the inverse of integral (or reset) time and derivative time.  Hence, an 

increase in any of these gains tends to increase the corresponding proportional, integral and derivative 
action.
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A PRO (Open-loop Proportional)  algorithm generates an analog output signal that is directly proportional to 
the value of an analog input.  The analog output percentage is computed by multiplying a constant of 
proportionality by the associated input’s percentage of full-scale. 

If a control scheme is not assigned to an analog output (or if the output has been placed in Manual mode), 
you can change the output value by clicking on the slider for that output and dragging it up or down, or by 
highlighting the number beneath the slider scale and typing a new value. 

You can modify the PID parameters of a PID-controlled analog output (the P, I and D Gains) if your analog 
output is not responding smoothly or quickly enough to changes in its associated input.  The proportional (P)
gain specifies the output level based on the error between the Set Point (desired input level) and the actual 
input level.  Integral (I) gain smoothes the output level based on the tracking history of the input to the Set 
Point and provides a means of better steady state control.  Derivative (D) gain will allow the output to 
respond to quick changes in the input and provides a means of establishing good transient or instantaneous 
control.

In the case of a PRO output, you can modify the P Gain to alter how much the output value changes as the 
associated input changes.  A value of 100 indicates that the output will be 100% when the input is at full 
scale.  A value of 50 indicates that the output will be 50% when the input is at full scale 

The Max Change parameter allows you to regulate how much the analog output can change in one control 
cycle (one control cycle is about 1/4 of a second). 

Be sure you fully understand PID and proportional control concepts before adjusting any of these 
parameters.  Large changes in output can result from changing the gains or the set point, which can cause 
equipment damage or unforeseen safety hazards.  For help in choosing appropriate gains for your process, 
contact EOS Research technical support. 

To change the PRO or PID parameters, Set Point, or Max Change parameters: 

1. It is highly recommended to first place your analog output into Manual mode.  Click on the PID (or 
PRO) beneath the Tagname and wait a second for it to change to Manual.

2. Position the mouse pointer over the analog output’s tagname until a balloon appears, and right-click until 
you see PID Options.

3. Left-click and the PID Parameters dialog box appears. 
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4. To change any of these parameters, you can either click and drag the sliding scale or click the numerical 
text and enter the value through the keyboard.  You can also change the upper limit on all of the gain 
scales.

5. Click the OK button to save your changes.  If not, click the Cancel button. 

6. To restart your PID loop, click the word Manual underneath the Tagname and wait a second for it to 
change to PID.  Your new parameters are now in use by the ProControl. 

One type of auto-tuning algorithm is provided with ProView, and can be used to calculate optimal PID 
parameters for certain types of process loops.  Contact EOS Research technical support to see if auto-tuning 
may benefit your process. 

If the analog output is configured for proportional output, the 
dialog box on the right will be displayed.  You can make 
changes as outlined above. 
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Process and Instrumentation Diagram

The P&ID option allows you to pull up an alternate “process and instrumentation diagram” representation of 
your system, which can be used to display operating data that is superimposed on a process diagram (or map, 
or picture of your dog, etc.).  The P&ID option is designed to provide an alternate human-machine interface 
(HMI) for ProView with customizable graphics.  Note that the P&ID screen is not interactive like the main 
ProView screen is; that is, data can be displayed on this screen, but commands cannot be issued from it. 

Typically, your system integrator would configure this screen for you.  The P&ID capability must be enabled 
by the integrator in order for you to use this feature.  If this option has been included in your system 

configuration, you can view this diagram by clicking on the P & ID icon .

The Process and Instrumentation Diagram contains a graphical representation of your system.  Digital 
inputs and outputs are displayed as tagname boxes that change color when the I/O point is active (red or 
green).  Analog I/O are displayed as numerical values, with analog outputs also containing the % symbol to 
distinguish them from analog inputs.  Click the OK button to go back to the main ProView screen. 

As discussed above, the P&ID screen is typically supplied by your system integrator.  However, if you would 
like to make changes to the P&ID screen, follow the procedures outlined below.  If you want to change the 
background image, you can create a new .pid file.  The P&ID must be a bitmap format file (.bmp) that can be 
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created with PaintbrushTM or other drawing programs.  The bitmap image can be any size you choose, the file 
name must be the same as your ProView site file (.pvs) with the filename extension changed to .pid, and it 
must be placed in the same folder as your .pvs file. 

When you open the P&ID screen in ProView, you can move or remove the I/O boxes as you choose.  
Remember to Save the site file before you exit ProView to store these changes. 

To change the appearance of the P & ID: 

1. To move a descriptive box containing either a tagname or value, hold the shift key and click the left 
mouse button when positioned on the appropriate box.  This will enable you to drag and re-position 
the box wherever you choose. 

2. To remove a descriptive box, double-click on the box.  Once you have removed a box, it will no 
longer be available to you unless you restore all boxes. 

3. To restore all descriptive boxes, position the mouse at the bottom of the P & ID window in the gray 
area.  Then hold down the control and shift keys while simultaneously clicking the left mouse button. 
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CHAPTER 6: WORKING WITH LOGGED DATA

his chapter explains how to gather and analyze logged data that is being stored in the ProControl unit’s 
battery-backed memory. 

Hour Meters

The ProControl maintains Hour Meters for inputs and outputs to indicate how long the I/O point has been 
ON and OFF.  The hour meters are particularly useful in keeping track of equipment “run” times (discrete 
outputs), but are also maintained for discrete and analog inputs.  For analog inputs, the hour meters indicate 
the time the input has been in and out of its Active State (see the definition of Active State in the Series 2plus

User Manual).  The hour meters are updated every second on the ProControl unit.  The ON and OFF times 
are displayed at a resolution of 1/10 (0.1) of a minute.   

To read the Hour Meters, follow these steps: 

1. Position the mouse pointer over the I/O point’s tagname until a balloon appears, then right-click until 
you see Hour Meter.

2. Click the left mouse button to view the hour meter.  The Hour Meter dialog box appears. 

3. The Hour Meter box displays information in the form of Hours : Minutes.10th Minutes for both 
ON time and OFF time.  The Duty Cycle or ratio of ON time to total time is also displayed.  It may 
take a few seconds for the display to be updated once the dialog box appears.

4. To edit the Total Time ON or Total Time OFF, click and highlight the total time text and make the 
required changes.  Press the enter key to confirm the changes and send the new value to the 
ProControl unit.  Resetting the time values to zero, for instance, can be used when a motor is changed 
out, to keep track of lubrication intervals, etc. 

5. Click on the OK button to close the Hour Meter dialog box. 

T
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Totalizers

If your site configuration includes an analog input to which a flow meter or pulse counter is connected, it 
may also include a Totalizer.  Totalizers provide the ability to view the cumulative total of a flow-based 
input or accumulated pulses from a counting device. 

To view the Totalizer do the following: 

1. Position the mouse pointer over the I/O point’s tagname until a balloon appears, then right-click until 
you see Totalizer.

2. Click the left mouse button to view the totalizer.  The Totalizer dialog box appears. 

3. The Total Flow for this input since the totalizer was last reset is displayed.  It is updated every 
second while the dialog box is visible and while ProView is connected to the ProControl unit. 

4. If you would like to set the totalizer to a different value, click on the value displayed in the dialog 
box.  Enter the new value for the totalizer and press the enter key. 

5. Click on the OK button to close the Totalizer dialog box. 

Trend Graphing

ProView can display a real-time trend graph while you are connected either locally or remotely to the 
ProControl.  A 5-minute trend can be displayed in the lower left hand side of the ProView window. 

To start trend graphing: 

1. Position the mouse pointer over an analog input’s tagname until a balloon appears, then right-click 
until you see Trend.
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2. Click the left mouse button to produce the Trend window for that input. 

3. The trend window provides a 5-minute history of the real-time data for that analog input.  You will 
see the trend “drift” from right to left across the window, and it will be updated as long as you are 
connected to the ProControl.  If you wish to observe another trend, click on the tagname of another 
analog input and the trend window will be refreshed with the new data. 

4. To stop trending and empty the trend window, click on the Trend for… text block in the trend panel. 

Downloading Logged Data

Operations data is stored electronically in the ProControl’s memory in accordance with the datalogging setup 
(Chapter 5).  To view the logged data, click on Get Logged Data in the Datalogging menu.  This opens the 
Extract Datalogged Information dialog box. 
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Getting Logged Data 

To extract datalogged information from the ProControl unit, do the following: 

1. Select the start time in the Log Start Time panel.  ProView will extract all data that has been logged 
since this time.  Change the start time by clicking on the spin buttons to increase or decrease the 
Month, Day, Hour, Minute or Second.  Click on the Update Start Time button to reset the start time 
to the current time. 

2. Select the type of data you wish to extract.  Click on the Discrete, Analog In, Analog Out or Events
radio button. 

3. Click on the Extract Log Data From ProControl System button. 

4. ProView performs a scan of available data.  You can then monitor the progress of the data extraction. 

5. A message box will appear when the data extraction process is complete. 
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Looking at Discrete Data 

To examine the discrete datalog record that you have extracted click on the Discrete tab. 

The Discrete data window appears.  On the left, the Select I/O list box contains a list of all enabled discrete 
inputs and outputs.  In the middle is the Discrete Data record.  On the right, the Earliest Record extracted is 
shown as 9:38:18 on 9/15/2000.  The Latest Record is 13:44:50 on 9/15/2000.  A total of 49 records were 
extracted.  Clicking on All in the Select I/O list box will show the entire discrete record in the Discrete Data
window.  You can scroll through the discrete records in the window. 

The Select I/O list box can be used to filter the data record to include just one discrete input or output.  In the 
example below, the TNK_HH input has been selected.  Whenever a single input or output is selected, 
statistics are generated regarding the selected input or output, spanning the period of time from the first state 
change to the last one in the record.  There are 8 data points for TNK_HH below, and the input was ON for 
45 seconds and OFF for 15 seconds for the period of time between the first and last record. 

Moving the Earliest Record and Latest Record sliders or spin buttons will filter the total record with 
respect to time.  Click and hold a slider and move the mouse to the left or right.  You can also click on the 
spin buttons to change the time window.  When you are finished filtering the time, click again on the input 
you wish to examine in the Select I/O list box to see the results of your changes.  In the example below, the 
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total record has been limited to records 5 through 25.  Within this time interval, 4 state changes of TNK_HH
occurred.

Looking at Events Data 

First, go back to the Get Logged Data tab and extract the Events data.  After the data has been extracted, 
click on the Events tab to examine the event datalogging record. 

The Events data window appears.  The Select Event list box contains a list of all enabled processes and 
other ProControl events.  In the middle is the Event Data record.  The Earliest Record and Latest Record
extracted are shown to the right.  

To view the data, follow the same procedure described for Discrete Data.  Clicking on All in the Select
Event list box will display all the events that were extracted.  By clicking on an event in the Event Data
window, a description is provided in the Process Description window below. 

Looking at Analog Data 

First, go back to the Get Logged Data tab and extract the Analog In or Analog Out data.  After the data has 
been extracted, click on the Analog tab to examine the event datalogging record. 
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The Analog data window appears.  The Select Input list box contains a list of all enabled analog inputs and 
outputs.  In the middle is the Analog Input Data record.  The Earliest Record and Latest Record extracted 
are shown to the right.  By clicking on an input or output in the Select Input list box, a graph will be 
displayed in the window below. 

In the example above, a water tower level is shown as it varies over time.  Immediately above the graph, 
statistics are shown regarding the selected analog point (in this case there are 276 data points with a Low of
1.1, a High of 68.4 and a Mean of 57.7).  As with the digital and events data, the Earliest Record and 
Latest Record sliders and spin buttons can be used to filter the total record with respect to time, which is 
helpful in focusing on a smaller portion of the graph.  If you filter the data in this way, be sure to click on the 
input tagname again in the Select Input list box to see the results of your changes. 

Graphing Options

Graph Options are available to change the look of the analog graph.  Click on the check box adjacent to the 
option you want to use to enable it.  The graphing options are described below. 

Y Axis Calc:  The default Y axis range displayed by ProView is that which is configured for that input in the 
ProControl unit.  By clicking on Y Axis Calc, ProView redraws the graph with a calculated Y axis range 
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based on the data in the sample.  This will typically “tighten” the vertical axis on the graph to aid in showing 
smaller changes in the sampled data.  Holding down the Shift, Control, or Alt key, respectively, while 
clicking Y Axis Calc will produce progressively tighter calculations of the vertical scale. 

Grids:  The grid option places some vertical and horizontal lines on the graph for reference. 

Line Stats:  This option will draw dashed lines across the graph at the Low, High and Mean input levels.  In 
the example below, the Grids and Line Stats options have been checked. 

Thick Lines:  This option increases the line weight of the graph. 

Symbols:  This option places a small “+” at each data point. 

Cursor:  This option places a vertical line on the graph at a data point selected in the Analog Input Data
window.  This option makes it easier to correlate the list data with the graph. 
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Zero Clamp:  This option is selected by default, and forces the graph to display zero at all points where data 
was logged with a value less than zero.  Negative values can be logged when an analog transmitter outputs 
less than 4 mA. 

Be sure to disable the Zero Clamp option if you are viewing data for an analog input whose value 
can drop below zero under typical operating conditions. 

After you are finished examining the datalogged information, you may want to save it for future reference 
within ProView or export it to a spreadsheet, database program or word processor. 

Saving Logged Data to File 

To save a datalogging record to a ProView-readable file, do the following: 

1. Click on the Get Logged Data tab.  Select the type of file you wish to save by clicking on the 
appropriate button in the Data Type panel.  Remember that you must have already completed the 
separate step of extracting the data type you wish to save.

2. Click on the Save Log Data to File button. 

3. This opens the Save xxxxxx Data Log As dialog box, where xxxxxx is the type of data you wish to 
save.  ProView selects a default file name for you, which is the name of the site configuration file 
with the .pvd, .pva or .pve file extension depending on the type of data file you intend to save 
(discrete, analog, or events, respectively).  However, you may wish to change the file name to 
indicate a date representative of the log you are saving, for instance. 
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5. Click the OK button to save the file. 

Opening a Datalog File 

To view data that was previously saved in ProView-readable format, do the following: 

1. In the Get Logged Data tab of the Extract Datalogged Information dialog box, select the type of 
data file you wish to open by clicking on the appropriate button in the Data Type panel.

2. Click on the Open Datalog File button. 

3. This opens the Open xxxxxx Data Log As dialog box, where xxxxxx is the type of data you wish to 
view.  ProView lists any files in the folder you have selected that contain the .pvd, .pva or .pve file 
extension (depending on the type of data file you intend to open).  Click on the name of the file you 
wish to open, and it will appear in the File Name: text box.  If the file you wish to open is stored 
elsewhere, select the location in the Drives: and Directory: list boxes. 
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4. Click on the OK button to open the file.  View the data as you would any logged data that you have 
just extracted. 

Exporting Logged Data for use in Other Applications 

ProView provides users the ability to export data for use in other applications, so that you can take advantage 
of the data manipulation and graphing capabilities provided by widely-used software.  ProView allows you to 
export analog, discrete or event data to a CSV (Comma-Separated Variable) file, which can then be opened 
by any spreadsheet or database program (e.g., Microsoft ExcelTM, AccessTM).  You can also export discrete 
and event data to a text file for use in a word processor. 

1. In the Extract Datalogged Information dialog box, click on the Get Logged Data tab.  Select the 
type of file you wish to export by clicking on the appropriate button in the Data Type panel.  Note 
that analog output data cannot be exported. 

2. Click on the Export to Text File or Export to CSV File button. 

3. This opens the Save Analog Data Log As .CSV File, the Save Discrete Data Log As .TXT File or 
other dialog box, depending on the type of file you wish to export.  The default file name is the 
truncated name of the site configuration file with the .csv or .txt extension.  However, you may wish 
to change the file name to indicate a date representative of the log you are saving, for instance. 



ProView 2.1x User’s Guide
__________________________________________________________

__________________________________________________________
 52 8100\pv215man\pv215man

FYI

!

5. Click the OK button to export the file. 

6. You will be asked whether you would like to include header information in the file that is saved.  The 
header provides two lines of basic site information and titles for the columns of data. 

The CSV file format is considered a Text format by most spreadsheet and database software.  When you 
open the .csv file created by ProView, be sure to specify that you are opening a Text file.  For instance, in 
Excel, in the File….Open dialog box, choose Text Files from the list in the File of type list box. 

A word about the date format in the exported files:  Discrete and event data are exported using a 
time stamp in which the date and the time are in separate columns or separated by a comma (for 
example, 9/15/2000,09:39:08).  Analog data are exported using a combined date/time in standard 
Windows format (which is the decimal equivalent of the number of days and fractions of a day since 

January 1, 1900).  When an analog data file is opened in a spreadsheet or database software package, you 
will probably want to reformat the date/time information in the leftmost column.  For instance, in Excel, 
select the column, choose Format….Cells, and select a Number format that includes both the date and the 
time.  
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CHAPTER 7: OTHER OPERATIONS

his chapter explains how to save the site setup, print current operating data to a file, view the process 
configuration, use the annunciator feature and exit the program. 

Saving the Site Configuration to File

While you work in ProView, you may change certain system settings that are stored in your site configuration 
(or .pvs) file.  Examples of some of the parameters stored with your site file include remote communication 
settings, passwords, and notes for your tagnames.  You should save your .pvs file before closing ProView if 
you make any changes to these parameters. 

Remember that most operational settings, such as alarm levels, fax report numbers, datalogging 
setup, PID gains, etc. are stored in the ProControl unit, not in your site file.  ProView ”pulls up” 
this information stored in the ProControl unit when you connect to it.  There is no need to save your 
site file if you only make changes to these operational settings.

To save your site configuration do the following: 

1. Click on Save Site or Save Site As… in the File menu.  

   Or 

Click on the Save File button on the toolbar.   The Save Site As dialog box appears.  If you 
chose File…Save Site, ProView bypasses the dialog box. 

T
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2. Select the Drive, Directory and File Name you would like and click on the OK button to save the 
file.  You will be asked whether you wish to overwrite the existing file.  Choose Yes to complete the 
file save. 

Printing the Current Data to File

While you are connected to your ProControl via ProView, you can print the current operating data to a text 
file for future reference.  This can prove useful for documentation and reporting purposes. 

To save your current process data to a text file, do the following: 

1. Click on Print Current Data in the File menu.  You will see the Save Current Data As dialog box. 

2. Select the Drive, Directory and File Name you would like.  ProView selects a default file name for 
you, which is the name of the site configuration file with a .dat file extension.  However, you may 
wish to change the file name to indicate a date representative of the information you are saving, for 
instance.  Click the OK button to save the current data to the file.  

You can examine the current data file with any text editor or word processor.  An example of a file generated 
for our sample operation is shown on the following pages. 
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                            EOS RESEARCH LTD. 
                           ProControl Series II+ 

                   ProView Current Operational Information 

          *********************************************************************** 
          ***** FAX Recipient:     BULLWINKLE MOOSE                         ***** 
          ***** Customer:          MAYBERRY WATER DEPT                      ***** 
          ***** Site Location:     MAYBERRY RFD                             ***** 
          *********************************************************************** 
          ***** Setup:             1                                        ***** 
          ***** Option:            B                                        ***** 
          ***** Type:              102                                      ***** 
          ***** Serial Number:     7429                                     ***** 
          ***** Date:              04/23/2000                               ***** 
          ***** Time:              14:52:35                                 ***** 
          ***** ProView:           Version 2.153                            ***** 
          *********************************************************************** 

     ****************************************************************** 
     ***** Communications State:   REMOTE CONNECT                 ***** 
     ***** System Mode:            Auto 14                        ***** 
     ***** Last Shutdown:          Last Shutdown 12:28:27 , 2/20/2000 , Remote 
                                                                  ***** 
     ***** Alarms:                 Alarms SET                     ***** 
     ***** FAX:                    Report ON                      ***** 
     ****************************************************************** 

THE CURRENT INPUT STATUS: 

#  TAGNAME CURRENT VALUE LO ALARM  HI ALARM     TOTALIZER         HOURS ON       HOURS OFF
-- ------- ------------- --------- --------- ---------------    -------------  ------------- 
1  WEL1LO  is OFF                                               000,000  23.6  002,704  52.8 
2  WEL2LO  is OFF                                               000,000  02.7  002,705  13.8 
3  TWR_HH  is OFF                                               000,000  01.0  002,705  15.5 
4  TNK_HH  is OFF                                               000,000  01.5  002,705  14.9 
8  RESET   is OFF                                               000,000  00.8  002,705  15.7 
17 TWRLVL  41.0 FT       30.0      55.0                         000,044  36.7  002,660  39.6 
18 TNKLVL  10.07 FT      9.00      11.00                        000,018  38.8  002,686  37.7 
19 FINFLO  220.0 GPM     0.0       600.0     2,707,032   GAL    000,749  30.0  001,955  46.4 
20 FLOW_2  178.1 GPM     0.0       400.0     11,535,456  GAL    000,758  50.8  001,946  25.6 
21 FLOW_1  95.8 GPM      35.8      170.0     10,479,505  GAL    000,003  03.4  002,702  13.1 
22 FIN_PH  8.39 PH       7.50      8.50                         001,004  05.6  001,701  10.8 
23 FIN_CL  0.99 PPM      0.80      1.15                         000,499  10.1  002,206  06.3 

THE CURRENT OUTPUT STATUS: 

#  TAGNAME CURRENT VALUE                                          HOURS ON       HOURS OFF
-- ------- -------------                                        -------------  ------------- 
1  WLPMP1  is  ON                                               001,871  40.2  000,833  36.1 
2  WLPMP2  is  ON                                               001,871  26.7  000,833  48.8 
3  FINPMP  is  ON                                               001,871  27.5  000,833  48.5 
4  CHLMET  is  ON                                               001,655  51.6  001,049  24.9 
5  NAOMET  is  ON                                               001,099  11.9  001,606  04.6 
8  PH_ALM  is OFF                                               000,991  03.1  001,714  13.3 
9  CL_ALM  is OFF                                               000,485  39.2  002,219  37.3 
10 TWRALM  is OFF                                               000,028  11.2  002,677  05.1 
11 WL1ALM  is OFF                                               000,000  12.0  002,705  04.6 
12 WL2ALM  is OFF                                               000,000  00.1  002,705  16.5 
13 TNKALM  is OFF                                               000,003  42.3  002,701  34.3 

THE CURRENT ANALOG OUTPUT STATUS: 

#  TAGNAME  VALUE  PID Mode SETPOINT  P Gain I Gain  D Gain  MAX CHG 
-- ------- ------- -------- --------- ------ ------- ------- ------- 
1  VSPMP1  39.1  %   ALG    40.0      10.0   .010    0.1     5.0   % 
2  VSPMP2  46.9  %   ALG    10.00     7.33   .010    0.5     5.0   % 
3  NAOHFD  32.0  %   ALG    8.25      9.16   .010    0.1     5.0   % 
4  CHLRFD  22.3  %   ALG              50                     5.0   % 
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ANALOG OUTPUT NOTES 
-------------------
VALUE   - The current output level expressed as a percentage 0%=4ma 100%=20ma. 
MAN     - (Manual) The PID or PRO control loop algorithm has been turned off. 
PID     - The (Proportional, Integral, Derivative) control loop is running. 
PRO     - The open loop (Proportional) algorithm is running. 
MAX CHG - The maximum amount the output can change in one control cycle. 

THE CURRENT REPORTING SETUP: 

     **************************************************************************** 
     ***** Report Enable:          ON                                       ***** 
     ***** FAX Number 1:           1 (999) 555-1234                         ***** 
     ***** FAX Number 2:           555-4321                                 ***** 
     ***** Scheduled FAX:          Every Day at:       07:00                ***** 
     ***** Next Scheduled FAX:     07:00                                    ***** 
     ***** Pager #1:               Enabled, Numeric                         ***** 
     ***** Pager #2:               Enabled, AlphaNumeric                    ***** 
     ***** Paging:                 Will occur at 2400 baud                  ***** 
     ***** Page Number 1:          1 (700) 555-6789                         ***** 
     ***** Pager ID    1:          9876543                                  ***** 
     ***** Page Number 2:          1 (700) 555-6789                         ***** 
     ***** Pager ID    2:          3456789                                  ***** 
     **************************************************************************** 

THE CURRENT DATALOGGING SETUP: 

     **************************************************************************** 
     ***** Enabled Datalogging:    Digital ,Analog ,Event                   ***** 
     ***** Datalogging Interval:   00:01                                    ***** 
     ***** Next Datalog Time:      13:47                                    ***** 
     ****************************************************************************

Reviewing the Process Configuration

ProView includes a utility that can help you understand the control logic that is programmed into your 
ProControl unit (if your site file is not the most up-to-date version, note that the control logic shown may not 
match what is in your ProControl unit).  Click on Process Configuration under the File menu, and the 
following screen will appear, showing the inputs and outputs that are configured for your system: 
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By selecting inputs and outputs from the left and center columns, respectively, you will see a listing of 
process tasks that include your selected I/O.  For instance, if you choose an output from the center column, 
you will see a list of processes that turn that output ON or OFF in the window on the right.  Clicking on a 
process will provide a description in the Process Description window.  You can select both inputs and 
outputs to filter the list of processes.  To de-select an I/O point, <Ctrl> - left click on it. 

Annunciators

The Annunciator feature is useful for those ProControl users that remain connected to their systems for 
extended periods of time via ProView.  The Annunciator is a visual alarm indicator for the ProView screen 
that is designed to draw attention to an alarm condition that presently exists, or has occurred but has now 
cleared.  Clicking on Annunciation in the File menu toggles the Annunciation feature on and off.  If any 
discrete or analog input that is configured as an alarm input becomes active, the input’s tagname will turn 
red, and the System Status panel (the panel that indicates Auto or Manual mode) will begin to flash red.  
The annunciator continues to flash even if the input is no longer active, so that the operator does not miss an 
alarm condition.  To acknowledge the alarm, click on Clear Annunciators in the System menu.  If an alarm 
condition still exists, the annunciator will begin flashing again.  Note that only those alarm conditions that 
occur in the current ProView session will be annunciated. 

Exiting ProView

You can exit ProView by clicking on the  at the top of the main screen or by clicking Exit in the File
menu.  You will be asked whether you want to save your site file and any logged date that you have 
extracted.
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WARRANTY OF CONSTRUCTION 
 
PART 1 - GENERAL 
 
1.01 SCOPE OF WORK: 
 
 This section covers the warranties of construction including requirements for equipment, 
materials, and workmanship. 
 
1.02 GENERAL REQUIREMENTS: 
 
 In addition to any other warranties set out elsewhere in the Contract, the Contractor warrants that 
work performed under this Contract conforms to the Contract requirements and is free of any defect of 
equipment, material or design furnished, or workmanship by the Contractor or any of his Subcontractors 
or suppliers.  The warranty shall run for a period of one year from the date of final acceptance of the 
work. 
 
1.02.1 The Contractor shall remedy at his own expense any failure to conform or any such defect.  In 
addition, the Contractor shall remedy at his own expense any damage to Owner controlled real or 
personal property, when that damage is the result of the Contractor’s failure to conform to Contract 
requirements or any such defect of equipment, material, workmanship, or design. 
 
1.02.2 The Contractor shall also restore any work damaged in fulfilling the terms and conditions of this 
Section.  The Contractor’s warranty with respect to work repaired or replaced hereunder will run for one 
year from the date of such repair or replacement. 
 
1.03 NOTICE OF FAILURE: 
 
 The Owner will notify the Contractor in writing within a reasonable time after the discovery of 
any failure, defect, or damage. 
 
1.04 CONTRACTOR’S LIABILITY: 
 
 Should the Contractor fail to remedy any failure, defect, or damage within a reasonable time after 
receipt of notice thereof, the Owner will have the right to replace, repair, or otherwise remedy such 
failure, defect, or damage at the Contractor’s expense. 
 
1.05 OTHER WARRANTIES: 
 
 In addition to the other rights and remedies provided by this section, all Subcontractors’, 
manufacturers’, and suppliers’ warranties expressed or implied, respecting any work and materials shall, 
at the direction of the Owner, be enforced by the Contractor for the benefit of the Owner.  In such case if 
the Contractor’s warranty under Subsection: GENERAL REQUIREMENTS has expired, any suit 
directed by the Owner to enforce a Subcontractors’, manufacturers’, or suppliers’ warranty will be at the 
expense of the Owner.  The Contractor shall obtain any warranties which the Subcontractors, 
manufacturers, or suppliers would give in normal commercial practice. 
 
 
 
1.06 ENDORSEMENT OF OTHER WARRANTIES: 
 



 If directed by the Owner, the Contractor shall require any such warranties to be executed in 
writing to the Owner. 
 
1.07 CONTRACTOR’S LIABILITY EXCLUSIONS: 
 
 Notwithstanding any other provision of this Section, unless such a defect is caused by the 
negligence of the Contractor or his Subcontractors or suppliers at any time, the Contractor shall not be 
liable for the repair of any defects of material or design furnished by the Owner or for the repair of any 
damage which results from any such defect in Owner-furnished material or design. 
 
1.08 NEW YORK CITY ADDITIONAL RIGHTS: 
 
 The warranty specified herein shall not limit Owner rights under this Contract with respect to 
latent defects, gross mistake, or fraud. 
 
1.09 BRAND NAME WARRANTIES: 
 
 Defects in design or manufacture of equipment specified by the Owner on a “Brand name and 
Model” basis, shall not be included in this warranty.  The Contractor shall require any Subcontractors, 
manufacturers, or suppliers thereof to execute their warranties in writing directly to the Owner. 
 
1.10 WARRANTY SERVICE CALLS: 
 
 The Contractor shall furnish to the Owner the names of local service representatives and/or 
Contractors that are available for warranty service calls and who will respond to a call within 4 hours for 
petroleum handling systems and critical electrical service systems.  The names, addresses, and telephone 
numbers for day, night, weekend, and holiday service responses shall be furnished for one year to the 
Owner and also posted at conspicuous locations close to the units. 
 
PART 2 - PRODUCTS 
 
(Not Used) 
 
PART 3 - EXECUTION 
 
(Not Used) 
 
END OF SECTION 
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1.0 INTRODUCTION 

CORE has prepared this Quality Assurance Project Plan (QAPP) to accompany the Remedial Work 
Plan (RWP).  This QAPP presents the policies, organization, objectives, functional activities, and 
specific quality assurance and quality control activities to ensure the validity of data generated during 
the remedial action at the Site.  The purpose of this QAPP is to ensure that all technical data 
generated are accurate and representative.  The objectives for meeting these requirements include:  

 Identification of qualifications and responsibilities for key project staff; 

 Proper sample management in field and laboratory environments; and 

 Assurance that data are complete, accurate, and acceptable. 

Quality assurance (QA) is a management system for ensuring that all information, data, and 
decisions resulting from investigation and environmental monitoring programs are technically sound 
and properly documented.  Quality control (QC) is the functional mechanism through which quality 
assurance is achieved.  Quality control programs, for example, define the frequency and methods of 
checks, audits, and reviews necessary to identify problems and dictate corrective actions to resolve 
these problems, ensuring high quality data.  As such, a quality assurance and quality control 
(QA/QC) program pertains to all data collection, evaluation, and review activities that are part of the 
remedial program. 

All QA/QC procedures will be in accordance with applicable professional technical standards, 
government regulations and guidelines, and specific project goals and requirements.  This QAPP has 
been prepared in accordance with New York State Department of Environmental Conservation 
(NYSDEC) and United States Environmental Protection Agency (USEPA) Region II guidance 
documents. 

Laboratory analysis of all project samples will be performed by an independent laboratory with the 
experience and certifications appropriate for the analyses performed.  All analyses will be performed 
by laboratories accredited pursuant to the New York State Department of Health (NYSDOH) 
Environmental Laboratory Accreditation Program (ELAP) for the category of parameters to be 
analyzed.  The specific environmental laboratory or laboratories to be used will be determined as the 
project proceeds and monitoring activities are scheduled. 

Duplicates, replicates, and matrix spike/matrix spike duplicate (MS/MSD) samples will be used to 
identify the quality of the analytical data. Field audits may be conducted to verify that proper sampling 
techniques and Chain-of Custody procedures are followed.  Field data compilation, tabulation, and 
analysis will be checked for accuracy.  Calculations and other post-field tasks will be reviewed by 
senior project personnel.  Equipment used to take field measurements will be maintained and 
calibrated in accordance with established procedures.  Records of calibration and maintenance will 
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be kept by assigned personnel. Field testing and data acquisition will be performed following strict 
guidelines as described herein. 

Document control procedures will be used to coordinate the distribution, coding, storage, retrieval, 
and review of all data collected during each task. 

A Data Usability Summary Report (DUSR) will be prepared for analytical results from each 
investigation activity.  The DUSR will be prepared by an independent consultant in accordance with 
NYSDEC's "Guidance for the Development of Data Usability Summary Reports," revised 1997 and 
NYSDEC’s DER-10 “Technical Guidance for Site Investigation and Remediation,” May 2010 (DER-
10). 
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2.0 PROJECT DESCRIPTION 

This QAPP pertains to the completion of field activities and subsequent laboratory and data analysis 
associated with the Wills Building Site located at 43-01 21st Street, Long Island City, New York.  A 
sub-slab depressurization system is currently in operation at the Site to address impacts to indoor air 
quality as a result of soil vapor migration. 

The primary objectives of the remedial action are to: 

 Degrade and treat the source area to reduce volatile organic compound (VOC) impacts 
to groundwater; 

 Prevent off-Site migration of VOC impacts; 

 Protect occupants of existing building from vapor intrusion into occupied areas of the on-
site building; and 

 Protect occupants of existing building and the public from direct contact with impacted 
soil and groundwater. 

2.1 SITE DESCRIPTION 

The Site is located at 43-01 21st Street in Long Island City, Queens, New York.  The Wills Building is 
currently a mixed-use commercial and manufacturing space.  The Site is located in an area zoned 
M1-4 by the New York City Department of City Planning, indicating that it can be used for 
manufacturing and commercial uses. The Site, presently owned by Rockrose Development 
Corporation (Rockrose), is bound by various commercial and industrial properties to the south, 21st 
Street to the west, 43rd Avenue to the north, and 22nd Street to the east.  The East River is located 
approximately one-half mile northwest of the Site.   

The Site is comprised of a large parcel occupying the entire block length between 21st and 22nd 
Streets.  The parcel is approximately 261 feet along 43rd Avenue by 190 feet along the 21st Street 
frontage, and is identified as Block 441, Lot 16 by the New York City Department of Finance.  The 
Site is currently occupied by one 124,000 square foot, three-story building originally constructed in 
approximately 1926.  The property is relatively flat, with an approximate ground elevation 19 feet 
above mean sea level (msl).  General topography in the area of the Site slopes slightly to the West.        

2.2 REMEDIAL SCOPE 

The scope of the project includes the installation and operation of an air sparge and soil vapor 
extraction system.  This QAPP will provide guidance on field collection of samples, analysis 
procedures, and QA/QC tasks to be performed as part of the project.  
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2.3 REMEDIAL OBJECTIVES 

The primary objectives of the remedial action are to: 

 Degrade and treat the source area to reduce VOC impacts to groundwater; 

 Prevent off-Site migration of VOC impacts; 

 Operate a sub-slab depressurization system (SSDS) to protect building occupants from 
off-gasses; 

 Installation and/or maintenance of a Site cover to protect the public from direct contact 
with impacted media; and 

 Institutional controls (ICs), including: 

o Existing New York City statute that prevents the installation of a groundwater 
drinking well where potable water is supplied, and 

o A NYSDEC Environmental Easement to ensure that Site ICs and engineering 
controls (ECs) remain in place. 

2.4 QUALITY ASSURANCE OBJECTIVES 

The goals of the QAPP are to document the framework needed to ensure that: 

 The measurements performed will adequately support the project objectives regarding 
data collection and hypothesis testing; 

 Data collected are of the highest quality that can be reasonably expected; 

 The quality of the data is known; 

 The data and its quality are adequately documented; and 

 The data are adequately preserved and rendered in available form. 

2.5 DATA QUALITY OBJECTIVES 

Data quality objective (DQO) criteria define the uncertainty in a data set and are expressed in terms 
of accuracy, comparability, completeness, precision, and representativeness.    

 Accuracy - Accuracy is the degree of agreement of a measurement (or average of 
measurements) with an accepted reference or "true" value and is a measure of bias in 
the system. 

 Completeness - Completeness is a measure of the amount of valid data obtained from 
a measurement system compared to the amount expected to be obtained under correct 
normal conditions. 



                                                                                                                                                                               Wills Building 
Quality Assurance Project Plan                                                                                                        Long Island City, New York 

 

July 7, 2015 5 

 Comparability - Comparability expresses the confidence with which one data set can be 
compared to another  

 Precision - Precision is the degree of mutual agreement among individual 
measurements of a given parameter. 

 Representativeness - Representativeness expresses the degree to which data 
accurately and precisely represents a characteristic of a population, parameter variations 
at a sampling point, a process condition, or an environmental condition. 
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3.0 DATA COLLECTION AND QUALITY ASSURANCE ROLES 

This QAPP provides for designated qualified personnel to review products and provide guidance on 
QA matters.  The document also outlines the approach that will be followed in order to ensure that 
data of sufficient quality are obtained.  The various QA functions of the project positions are 
explained in the following subsections. 

Senior Project Manager 

The Senior Project Manager will have responsibility for ensuring that the project meets the objectives 
and quality standards as presented in the RWP and this QAPP.  He/she will be responsible for 
implementing the project, and will have the authority to commit the resources necessary to meet 
project objectives and requirements.  The project manager's primary function is to ensure that 
technical, financial, and scheduling objectives are achieved successfully.  He/she will act as the 
major point of contact and control for matters related to the project.  In addition, he/she will be 
responsible for technical quality control and project oversight. 

Team Leaders 

The Senior Project Manager will be supported by team leaders who will be responsible for leading 
and coordinating the day-to-day activities of the various resources under their supervision.  The team 
leaders will be highly experienced environmental professionals who will report directly to the Senior 
Project Manager. 

Technical Staff 

The technical staff (field support members) for this project will be drawn from CORE’s workforce.  
The technical team staff will be used to gather and analyze data, and to prepare various task reports 
and support materials.  All of the designated technical team members will be experienced 
professionals who possess the degree of specialization and technical competence required to 
effectively and efficiently perform the required work. 

QA Officer 

The Project QA Officer will be responsible for maintaining QA for the project. 
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4.0 QUALITY CONTROL ACTIVITIES 

All measurements will be made to ensure that analytical results are representative of the media and 
conditions measured.  Unless otherwise specified, all data will be calculated and reported in units 
consistent with other organizations who report similar data to maintain comparability. 

4.1 GOALS 

The QA/QC goal will focus on controlling measurement error within the limits established and will 
ultimately provide a database for estimating the actual uncertainty in the data collected. 

Target values for detection limit, percent spike recovery and percent "true" value of known check 
standards, and relative percent difference (RPD) of duplicates/replicates are provided in the 
referenced analytical procedures. It should be noted that target values are not always attainable. 
Instances may arise where high sample concentrations, non-homogeneity of samples, or matrix 
interferences preclude achievement of target detection limits or other quality control criteria. In such 
instances, the laboratory will report reasons for deviations from these detection limits or 
noncompliance with quality control criteria. 

4.2 FIELD QUALITY CONTROL SAMPLES 

Field quality control samples will consist of trip blanks, field blanks, field duplicates, matrix spikes, 
and matrix spike duplicates, as shown in Table 1. 

4.2.1 Field Duplicates 

Field quality control samples will be collected to verify reproducibility of the sampling and analytical 
methods. Field duplicates will be obtained at a rate of 1 per 20 original field samples, as outlined in 
Table 1. 

4.2.2 Trip Blanks 

Trip blanks will be used to assess whether groundwater has been exposed to volatile constituents 
during sample storage and transport.  Trip blanks will consist of a volatile organics analysis (VOA) 
vial pre-filled by the laboratory with analyte-free water. The trip blanks will remain unopened 
throughout the sampling event and will be analyzed for VOCs. Trip blanks will be collected as 
outlined in Table 1. 

4.2.3 Matrix Spike/Matrix Spike Duplicates 

MS/MSD samples will be obtained to determine if the matrix is interfering with sample analysis. 
MS/MSDs will be collected at a rate of 1 per 20 original field samples, or as required to meet DQOs, 
as outlined in Table 1. 
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4.2.4 Rinseate/Equipment Blanks 

Rinseate blanks will be used to assess decontamination procedures for non-dedicated equipment. 
Rinse blanks will be collected as outlined in Table 1. 

4.3 LABORATORY QUALITY CONTROL CHECKS 

Internal laboratory quality control checks will be used to monitor data integrity. These checks include 
method (equipment) blanks, spike blanks, internal standards, surrogate samples, calibration 
standards, and reference standards. 
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5.0 CALIBRATION PROCEDURES AND FREQUENCY 

All instruments and equipment used during sampling and analysis will be operated, calibrated, and 
maintained according to the manufacturer's guidelines and recommendations as well as criteria set 
forth in the applicable analytical methodology references.  

5.1 FIELD INSTRUMENTS 

A calibration program will be implemented to ensure that routine calibration is performed on all field 
instruments. Field team members familiar with field calibration and operation of the equipment will 
maintain proficiency and perform the prescribed calibration procedures outlined in the Operation and 
Field Manuals accompanying the respective instruments. Calibration records for each field instrument 
used on the project will be maintained on-site during field activities and a copy will be kept in the 
project files. 

5.1.1 Portable Total Organic Vapor Monitor 

Any vapor monitor used will undergo routine maintenance and calibration prior to shipment to the 
project site. Daily calibration and instrument checks will be performed by a trained team member at 
the start of each day. Daily calibrations will be performed according to the manufacturer's 
specifications and are to include the following: 

 Battery check: If the equipment fails the battery check, recharge the battery. 

 Gas standard: The gauge should display an accurate reading when a standard gas is 
used. 

 Cleaning: If proper calibration cannot be achieved, the instrument ports must be 
cleaned. 

5.1.2 pH and Specific Conductance 

The following steps should be observed by personnel engaged in groundwater sampling for pH and 
specific conductance: 

 The operation of instrumentation should be checked prior to each day’s sampling and 
calibrated if necessary.  Fresh standard buffer solution (pH 4, pH 7 and pH 10) will be 
used if it is determined that calibration is required. 

 The specific conductance meter should be calibrated prior to each sampling event using 
a standard solution of known specific conductance. 

More frequent calibrations may be performed as necessary to maintain analytical integrity. 
Calibration records for each field instrument used on the project should be maintained and a copy 
kept in project files. 
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6.0 SAMPLING PROCEDURES 

The sampling of various environmental media will be completed as part of the remedial action.  
Sample type and data use are presented in Table 2.   

6.1 SAMPLING PROTOCOL 

Contained within this section are various guidelines related to the sample collection activities which 
may be performed at the site.  These guidelines will be used by the field personnel to ensure the 
samples are collected and field activities are performed in a consistent manner.  Each guideline will 
allow the field teams to customize the Work Plan to meet the specific sampling requirements of each 
site.  Guidelines contained in this section are: 

 Soil Sampling  

 Boring Using a Geoprobe® 

 Boring With a Standard Drilling Rig 

 Groundwater Sampling  

The sample containers that will be used are identified in Table 3. The sample containers will be 
labeled in accordance with Section 7.1.1.  Sample handling, packaging, and shipping procedures are 
presented in Section 7.3. 

6.1.1 Soil Sampling 

This section provides the guidelines and requirements for soil sampling.  The objective of the 
guideline is to ensure a representative soil sample is collected at each designated sampling location 
to accurately define the concentration and determine whether the site soils have been impacted by 
site activities. 

Soil samples may be collected using a hand auger. Listed below is the process for collecting soil 
samples: 

1. A new pair of clean disposable nitrile gloves will be donned at each sampling location. 

2. Prepare the sampling location by removing all concrete, stone sub-base, asphalt, 
vegetation, roots, etc., from the sampling point. 

3. Advance a decontaminated hand auger to the desired sampling depth below ground 
surface. 

4. Remove the hand auger from the boring and use a decontaminated stainless steel 
spoon to remove the sample from the auger bucket. 



                                                                                                                                                                               Wills Building 
Quality Assurance Project Plan                                                                                                        Long Island City, New York 

 

July 7, 2015 11 

5. Carefully place the soil samples for volatile organic analysis directly in to the sample 
bottles ensuring that no head space exists. 

6. Place the remaining sample into a decontaminated bowl (stainless steel or Pyrex). The 
borehole may need to be further advanced to obtain enough samples to fill all the 
sample containers. 

7. Once enough samples are collected, homogenize the sample using the quartering 
method (see below).  When the sample has been completely mixed, fill the remaining 
sample containers. 

8. After the sample bottle is filled, the cap will be placed on the bottle and the bottle will be 
packaged for shipment as specified in Section 7.3. 

9. QA/QC samples will be collected as specified in Section 4.2. 

10. Backfill the boring with the soil removed from the hole and return the Site to its natural 
state. 

The following should be considered when collecting a soil sample using a hand auger: 

 When a vertical sampling interval has been established, one auger-bucket is used to 
advance the auger hole to the first desired sampling depth. 

 If discrete grab samples are to be collected to characterize each depth, a new bucket 
must be placed on the end of the auger extension immediately prior to collecting the next 
sample. 

 The top few inches of soil should be removed from the bucket to minimize the chances 
of cross-contamination of the sample from fall-in of material from the upper portions of 
the hole. 

The cut and quartering technique is as follows: 

 The sample will be thoroughly mixed in a bowl, and divided into quarters. 

 A portion of the soil will be gathered from two of the quartered sections. This process will 
be repeated until the amount of soil needed to completely fill the sample containers has 
been obtained. 

 It is pertinent that soil samples be mixed as thoroughly as possible to ensure the sample 
is representative of the interval sampled. 

Soil sampling records will be kept in the field log book. The information recorded will include the 
general requirements presented in Section. 7.2. The following records will also be reported: 
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1. Name and location (including sample interval) of the soil sample and boring. 

2. Depth to top of sample and soil description when applicable. 

3. Type of equipment used during the soil sampling/boring. 

4. Sample location. 

Field quality control samples will be collected to verify reproducibility of the sampling and analytical 
methods. Field duplicates will be obtained at a rate of 1 per 20 original field samples, as outlined in 
Table 1. 

6.1.2 Geoprobe® Borings 

This section provides the guidelines and requirements for advancing soil borings using a Geoprobe® 
for the purpose of collecting soil samples and extracting groundwater samples.  

The following procedure will be used to advance borings with a Geoprobe® rig and Macrocore® 
sampler to collect subsurface soil samples.   

1. Determine and clear (for utilities) the boring locations through site personnel and the 
local underground facilities locating service. Surface materials such as concrete, asphalt, 
or vegetation may be removed from boring locations. 

2. Geoprobe® rods will be advanced in 4-foot intervals.  Each new 4-foot interval will be 
sampled using a single-use acetate Macrocore® sleeve liner. 

3. Once the desired sampling depth has been reached, rods will be retraced and the 
Macrocore® sample liner will be retrieved from the sampling rod sleeve.   

4. The acetate liner will be cut open by the drill rig operator or his/her assistant. 

5. Small portions of soil will be collected along the length of the acetate liner and placed in 
VOC sample bottles. Sample bottles will be filled in such a manner as to minimize head 
space and ensure that a representative sample from the designated sampling depth is 
collected. 

6. After the VOC sample is collected, the remaining sample will be placed in a 
decontaminated stainless steel bowl, homogenized using the quartering method (see 
Soil Sampling Section 5.1.1), and used to fill remaining sample containers. 

7. Once the samples have been collected they will be packaged as specified in Section 7.3. 

8. QA/QC samples will be collected as specified in Section 4.2. 
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9. Backfill the boring with the soil removed from the hole and return the site to its natural 
state.  If the hole is not completely backfilled to ground surface with the soil removed from 
the hole, bentonite chips will be used to backfill the remaining space. 

The following guidelines are to be used when advancing Geoprobe® borings and extracting 
groundwater samples in areas immediately surrounding the locations where site activities may have 
impacted groundwater resources: 

1. Sampling locations are determined prior to site activities; however minor adjustments in 
the field may be needed.  Prior to advancing the Geoprobe®, underground utilities in the 
area will be identified. 

2. The Geoprobe® borings will be advanced to just below the water table, a predetermined 
maximum depth, or to refusal. 

3. The outer sleeve will be retracted exposing the inner stainless steel screen. 

4. Sample will be obtained using a peristaltic pump, tubing and check ball system or a mini 
bailer. 

5. In areas with low groundwater yield, a temporary piezometer constructed out of pre-
cleaned schedule 40 PVC (1-inch diameter) will be placed in the Geoprobe® borehole 
after down-hole tools have been removed. 

6. If the boring yields sufficient water to allow for sample collection completion within one 
hour, a peristaltic pump, tubing and check ball system, or a bailer will be used for sample 
collection per section 6.1.4. 

7. Groundwater will be removed under very low-flow conditions to minimize turbidity when 
filling pre-cleaned, pre-preserved, pre-labeled sample bottles, starting with the collection 
of the samples for VOC analyses. 

8. There should be no bubbles in VOC samples. 

9. Continue to fill remaining bottles. 

10. If samples for metals analysis contain excessive silt, the samples may be allowed to 
settle. The less turbid sample will be decanted and sent to the laboratory for analysis. 

11. After the sample bottle is filled, the cap will be placed on the bottle and the bottle will be 
packaged for shipment as specified in Section 7.3. 

12. QA/QC samples will be collected as specified in Section 4.2. 

13. Conductivity, pH, and temperature will be measured after sample collection. The 
measurements will be recorded in the field log book. 
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14. Once the sample collection process has been completed, the temporary casing will be 
removed and the borehole will be backfilled with soil removed from the hole. If the hole is 
not completely backfilled to ground surface with the soil removed from the hole, 
bentonite chips will be used to backfill the remaining space. 

Geoprobe® records will be recorded in the field log book. The information recorded will include the 
general requirements presented in Section. 7.2. The following records will also be reported: 

1. Name and location of the Geoprobe® sample and boring. 

2. Date and time that the Geoprobe® boring/sampling was advanced. 

3. Depth range across with sample was collected. 

4. Name of the persons overseeing and company conducting the Geoprobe® borings. 

5. Type of equipment used during the Geoprobe® boring and during construction of the 
temporary piezometers.  Soil descriptions should be included when applicable.   

6. Type of equipment used during sampling, number and type of containers used for 
sampling purposes, and analyses to be conducted. 

7. Sample location. 

Field quality control samples will be collected to verify reproducibility of the sampling and analytical 
methods. Field duplicates will be obtained at a rate of 1 per 20 original field samples, as outlined in 
Table 1. 

6.1.3 Hollow Stem Auger Rig Borings 

This section provides the guidelines and requirements for advancing soil borings with a standard 
hollow-stem auger (HSA) drilling rig for the purpose of extracting soil samples and installing 
groundwater monitoring wells.   

The following procedure will be used to advance borings with an HSA rig and split spoon sampler to 
collect subsurface soil samples.  Listed below is the procedure for collecting subsurface soil samples: 

1. Determine and clear (for utilities) the boring locations through site personnel and the 
local underground facilities locating service. Surface materials such as concrete, asphalt, 
or vegetation may be removed from boring locations. 

2. A minimum 2 ½ -inch diameter hollow stem auger will be used to advance the borehole 
to the desired subsurface depth. 

3. Once the desired sampling depth has been reached, a decontaminated split spoon 
sampler will be used to retrieve the subsurface soil sample. 
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4. The split spoon sampler will be brought to the surface and opened for sample collection 
and lithological description. 

5. Small portions of soil will be collected along the length of the split spoon and placed in 
VOC sample bottles. Sample bottles will be filled in such a manner as to minimize head 
space and ensure that a representative sample from the designated sampling depth is 
collected. 

6. After the VOC sample is collected, the remaining sample will be placed in a 
decontaminated stainless steel bowl, homogenized using the quartering method (see 
Soil Sampling Section 6.1.1), and used to fill remaining sample containers. 

7. Once the samples have been collected they will be packaged as specified in Section 7.3. 

8. QA/QC samples will be collected as specified in Section 4.2. 

9. Backfill the boring with the soil removed from the hole and return the site to its natural 
state.  If the hole is not completely backfilled to ground surface with the soil removed 
from the hole, bentonite chips will be used to backfill the remaining space. 

Standard drilling rig records and soil sampling records will be kept in the field log book. The 
information recorded will include the general requirements presented in Section 7.2. The following 
records will also be reported: 

1. Name and location of the boring. 

2. Date and time that the boring was advanced and sampling occurred. 

3. Depth range across which sample was collected. 

4. Names of on-site personnel and company conducting the borings. 

5. Lithological description of subsurface soils for each boring location. 

6. Length of split spoon sampler and amount of recovered sample. 

7. Sample location. 

Field quality control samples will be collected to verify reproducibility of the sampling and analytical 
methods. Field duplicates will be obtained at a rate of 1 per 20 original field samples, as outlined in 
Table 1. 

6.1.4 Groundwater Sampling 

This section provides the guidelines and requirements for collecting groundwater samples from 
monitoring wells. The purpose of the guideline is to ensure that the groundwater samples are 
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collected in such a manner to ensure that a representative sample is collected at each designated 
sampling location. 

Prior to collection of groundwater samples, monitoring wells and water supply wells will be purged to 
remove stagnant water that is not considered indicative of aquifer conditions. Purge water disposal 
will be addressed on a site-specific basis. A new pair of clean disposable gloves will be donned at 
each sample location. 

Procedures for monitoring well purging: 

1. Place plastic around well head. 

2. Unlock protective casing and remove well cap. 

3. Immediately (after well cap removal) take an organic vapor reading down the well casing 
using a photoionization detector (PID) and record reading in the field logbook. 

4. Measure water level distance from top of casing and sound the total depth as detailed 
below. Record in logbook. Check tip of water level indicator for silt or product residue.  If 
either is observed, note in logbook. 

a. Lower decontaminated water level indicator into monitoring well until indicator 
sounds and light is illuminated. 

b. Confirm that the water surface has been contacted by repeatedly raising and 
lowering the indicator at least three times to ensure a consistent sounding level 
has been reached. 

c. Measure and record depth (nearest 0.01 feet) to the water surface from the top of 
casing in field logbook. 

d. Lower the indicator to the well bottom and record the total depth. 

e. Retrieve and decontaminate water level indicator. 

5. Calculate volume to remove for purging. 

6. Lower decontaminated purging device into well. 

7. Begin to purge water from the well near the bottom. 

8. Observe and record: odor, color, clarity, siltiness, and general water condition in 
logbook. Also record changes in the physical condition of the monitoring wells that could 
affect well integrity. 

9. Temperature, pH, and specific conductivity of groundwater will be measured and 
recorded periodically during well purging. The sample may be collected after the water 



                                                                                                                                                                               Wills Building 
Quality Assurance Project Plan                                                                                                        Long Island City, New York 

 

July 7, 2015 17 

has cleared sufficiently and temperature, pH, and conductivity have stabilized. 
Stabilization is defined as follows: 

 Temperature ±1°C 

 pH ±0.1 

 Redox potential ±3% for 10 mv  

 Turbidity/dissolved oxygen ±10 % 

 Conductivity ±10 µmhos/cm2 

10. A total of at least 3 to 5 volumes of well water should be removed for purging to be 
considered complete. Wells with little or no recharge will be purged to near dryness. If a 
pump is used for well purging, it will be brought to the water surface prior to completion 
of purging activities to ensure complete removal of stagnant water. 

Water supply wells which need to be sampled for constituents of concern and are equipped with an 
operable pump will also be purged of stagnant water. To do so, the total depth and diameter of the 
well should be known or accurately estimated, and it must be determined whether or not a storage 
tank exits. If a storage tank is present and is located before the sample port location, it must also be 
purged of stagnant water. 

Listed below are the guidelines used for water supply well purging: 

1. Locate a sample port or discharge location. 

2. Determine volume to be removed based on total depth and diameter of the well and the 
storage capacity of the storage tank if it exists. 

3. Activate the submersible pump in the well. 

4. Begin to remove water from the well, and continue until it has been determined that the 
stagnant water has been removed based on discharge rate and well construction. 

5. Observe and record: odor, color, clarity, siltiness and general water condition in logbook. Also 
record observed construction of the water supply well. 

6. Temperature, pH, and, specific conductivity of the groundwater will be measured and 
recorded periodically during water supply well purging. The sample may be collected after the 
water has cleared sufficiently and the temperature, pH, and conductivity have stabilized. 
Stabilization is defined as follows:  

 Temperature ±1°C 

 pH ±0.1 
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 Redox potential ±3% for 10 mv  

 Turbidity/dissolved oxygen ±10 % 

 Conductivity ±10 µmhos/cm2 

7. If well construction information is not available, then the recommended purge time is 15 
minutes for a high volume pump. 

Monitoring wells which contain excess silt and have a low yield will be purged using low flow 
methodology. This method of purging and well sampling will be used to minimize the volume of purge 
water removed from the well and to reduce turbidity in the groundwater samples collected. The 
pumping device selected should operate at variable speeds to reduce aquifer stress and agitation. 

Listed below are the guidelines used for purging a well using the low flow method: 

1. Place plastic around well head. 

2. Unlock protective casing and remove well cap. 

3. Immediately (after well cap removal) take an organic vapor reading down the well casing 
using a photoionization detector and record reading in the field logbook. 

4. Measure water level distance from top of casing and sound the total depth as detailed 
below. Record in logbook. Check tip of water level indicator for silt or product residue (if 
either are observed note in logbook). 

a. Lower decontaminated water level indicator into monitoring well until indicator 
sounds and light is illuminated. 

b. Confirm that the water surface has been contacted by repeatedly raising and 
lowering the indicator at least three times to ensure a consistent sounding level 
has been reached. 

c. Measure and record depth (nearest 0.01 feet) to the water surface from the top of 
casing in field logbook. 

d. Lower the indicator to the well bottom and record the total depth. 

e. Retrieve and decontaminate water level indicator. 

5. Calculate volume to remove for purging. 

6. Lower decontaminated low flow purging device into well within the screened area of the 
well producing the highest flow rate. 
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7. Begin pumping and measure the groundwater elevation to ensure that the aquifer is not 
being stressed. If significant drawdown occurs, reduce the pumping rate. Flow rates 
should range between 100 mL/ min and 1,000 mL/min. 

8. Observe and record: odor, color, clarity, siltiness, and general water condition in 
logbook. Also record changes in the physical condition of the monitoring wells that could 
affect well integrity. 

9. Temperature, pH, turbidity, dissolved oxygen, redox potential, and specific conductivity 
of the groundwater will be measured and recorded periodically during well purging. The 
sample may be collected after the water has cleared sufficiently, water quality indicators 
have stabilized after 3 successive measurements, and at least one well volume has 
been removed. Stabilization is defined as follows:  

 Temperature ±1°C 

 pH ±0.1 

 Redox potential ±3% for 10 mv  

 Turbidity/dissolved oxygen ±10 % 

 Conductivity ±10 µmhos/cm2 

10. After the monitoring well is purged, do not turn off the pump or remove it from the well. 

Groundwater sample collection from a monitoring well: 

1. Purge the monitoring well as described earlier in section. 

2. Establish that the well has properly recharged (80% of static water level has recovered). 
No more than 16 hours should lapse between purge completion and sample collection. 

3. Carefully lower a decontaminated bailer (with a fresh nylon line attached for each well) 
down the monitoring well. Disposable bailers may also be used. 

4. Continue to lower the sample collection device to the desired sampling depth. 

5. Raise the bailer and carefully fill pre-cleaned, pre-preserved, pre-labeled sample bottles, 
VOC analysis first. 

6. Make sure there are no bubbles in VOC samples. 

7. Continue to fill remaining bottles. 

8. After the sample bottle is filled, the cap will be placed on the bottle and the bottle will be 
packaged for shipment as specified in Section 7.3. 

9. QA/QC samples will be collected as specified in Section 4.2. 
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10. Conductivity, pH, and temperature, will be measured after sample collection. The 
measurements will be recorded in the field log book. 

Groundwater sample collection using the low flow method: 

1. Purge the monitoring well as described earlier in section. 

2. Use the pumping device already in place to collect the samples where turbidity can 
influence the analytical results (such as metals). 

3. If a peristaltic pump/ vacuum jug assembly or stainless steel and Teflon bladder pump 
were used for purging, continue to collect the remaining samples using these devices. 

4. If neither of the devices listed above were used, carefully remove the pump from the well 
and use a Teflon bailer to collect the remaining groundwater samples. 

5. After the sample bottle is filled, the cap will be placed on the bottle and the bottle will be 
packaged for shipment as specified in Section 7.3. 

6. QA/QC samples will be collected as specified in Section 4.2. 

7. Conductivity, pH, and temperature will be measured after sample collection. The 
measurements will be recorded in the field log book. 

Records 

Sample collection records will be kept on the appropriate forms, including the purge logs and 
sampling log forms. The information recorded is described on the forms. In addition, the following 
information will also be reported in the log book: 

1. Observations of groundwater condition; 

2. Field measurements; 

3. Sample identification, date, and time; and 

4. Sample analytical parameters 

6.3 SAMPLE CONTAINERS 

The volumes and containers required for the sampling activities are included in Table 3.  Pre-washed 
sample containers will be provided by the laboratory. All bottles are to be prepared in accordance 
with USEPA bottle washing procedures. 

6.4 DECONTAMINATION 

Dedicated and/or disposable sampling equipment will be used to the extent possible to minimize 
decontamination requirements and the possibility of cross-contamination. 
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When the use of new/dedicated equipment at each sampling location is not feasible, such as the use 
of augers and a split spoon sampler, equipment will be decontaminated between sampling locations.  
The water level indicator will be decontaminated between locations by using the following 
decontamination procedures: 

 Initial cleaning of any foreign matter with paper towels, if needed; 

 Low phosphate detergent wash; 

 De-ionized water rinse; and 

 Air dry. 

If a Geoprobe® is used to install monitoring wells, the Geoprobe®, Geoprobe® rods, and 
Macrocore® samplers utilized to install borings will be decontaminated with a bucket wash consisting 
of a low phosphate detergent wash followed by water rinse. The backhoe bucket, drill rig, augers, 
rods, split spoon samplers, and/or other related downhole equipment will be decontaminated using 
high pressure steam prior to initiating the excavation and well installation programs prior to the 
initiation of subsurface intrusive activities and between each boring location.  Steam cleaning will be 
performed in a pre-designated on-site decontamination area. Throughout and after the cleaning 
processes, direct contact between the equipment and the ground surface will not be permitted. 
Decontamination waste water will be collected in 55-gallon drums. The drill rig and associated 
equipment will also be cleaned upon completion of the investigation and prior to departure from the 
Site using the following methods: 

 Initial cleaning of all foreign matter; and 

 Wash down with high pressure, high temperature sprays to remove and/or volatilize 
organic contamination. 

6.5 LEVELS OF PROTECTION/SITE SAFETY 

All sampling will be conducted under a documented Health and Safety Plan. On the basis of air 
monitoring, the level of protection may be downgraded or upgraded at the discretion of the Site 
Safety Officer. Crew members will stand upwind of open boreholes or wellheads during the collection 
of samples, when possible. All work will initially be conducted in Level D (refer to Site Health and 
Safety Plan). Air purifying respirators (APRs) will be available if monitoring indicates an upgrade to 
Level C is appropriate. 

  



                                                                                                                                                                               Wills Building 
Quality Assurance Project Plan                                                                                                        Long Island City, New York 

 

July 7, 2015 22 

7.0 SAMPLE CUSTODY 

This section describes standard operating procedures for sample identification and chain-of custody 
to be used for all field activities. These procedures are in place to ensure that the quality of the 
samples is maintained during collection, transportation, storage, and analysis. All Chain-of-Custody 
requirements comply with standard operating procedures indicated in USEPA and NYSDEC sample-
handling protocol. 

Sample identification documents must be carefully prepared so that sample identification and Chain-
of-Custody can be maintained and sample disposition controlled. Sample identification documents 
include: 

 Field records;  

 Sample labels; 

 Custody seals; and 

 Chain-of-Custody records. 

7.1 CHAIN-OF-CUSTODY 

The primary objective of the Chain-of-Custody procedures is to provide an accurate written or 
computerized record that can be used to trace the possession and handling of a sample from 
collection to completion of all required analyses. 

7.1.1 Sample Labels 

Sample labels attached to, or affixed around, the sample container must be used to properly identify 
all samples collected in the field. To the extent possible, the sample labels are to be placed on the 
bottles so as not to obscure QA/QC lot numbers on bottles. Sample information must be printed in a 
legible manner using waterproof ink. Field identification must be sufficient to enable cross reference 
with the field sampling records or sample logbook. For Chain-of-Custody purposes, all QC samples 
are subject to the same custodial procedures and documentation as original samples. 

7.1.2 Custody Seals 

Custody seals are pre-printed adhesive-backed seals, often with security slots, designed to break if 
the seals are disturbed. Sample shipping containers (coolers, cardboard boxes, etc.) are sealed to 
ensure security. Seals must be signed and dated before use. Upon receipt at the laboratory, the 
custodian must check (and certify by completing logbook entries) that seals on shipping containers 
are intact. Strapping tape should be placed over the seals to ensure the Chain-of-Custody remains 
intact and seals are not inadvertently destroyed during sample shipment. 
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7.1.3 Chain-Of-Custody Record 

The Chain-of-Custody record must be fully completed, on duplicate, at a minimum, by the field 
technician who has been designated responsible for sample shipment. In addition, if samples are 
known to require rapid analysis turnaround time because of project time constraints or analytical 
concerns (e.g., extraction time or sample retention period limitations), the person completing the 
Chain-of-Custody record should note these constraints in the "Remarks" section of the Custody 
record. 

7.1.4 Field Custody Procedures 

 As few persons as possible should handle samples. 

 Sample bottles will be obtained pre-cleaned by the laboratory and shipped to sampling 
personnel in charge of the field activities. 

 Coolers or boxes containing cleaned bottles will be sealed with a custody tape seal 
during transport to the field or while in storage prior to use. 

 The sample collector is personally responsible for the care and custody of samples 
collected until they are transferred to another person or dispatched properly under 
Chain-of-Custody procedures. 

 The sample collector will record sample data in a controlled field notebook and/or on 
appropriate field sampling records. 

 The Site team leader will determine whether proper custody procedures were followed 
during fieldwork, and decide if additional samples are required. 

7.2 DOCUMENTATION 

7.2.1 Sample Identification 

All containers of samples collected from the project will be identified using the following format on a 
label or tag fixed to the sample container  Each sample will be labeled, chemically preserved (where 
required), and sealed immediately following collection. To minimize handling of sample containers, 
labels will be filled out prior to sample collection to the extent possible. The sample label will be filled 
out using waterproof ink and will be firmly affixed to the appropriate sample container. The following 
information will be contained on the sample label: 

 Name or initials of sampler; 

 Date and time of collection; 

 Sample identification; 

 Intended analysis; and 
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 Preservation method (if any). 

7.3 SAMPLE HANDLING, PACKAGING, AND SHIPPING 

The transportation and handling of samples must be accomplished in a manner that not only protects 
the integrity of the sample, but also prevents any detrimental effects due to the potential hazardous 
nature of the samples. Regulations for packaging, marking, labeling, and shipping hazardous 
materials are promulgated by the United States Department of Transportation (DOT) in the Code of 
Federal Regulations, 49 CFR 171 through 177. 

All Chain-of-Custody requirements must comply with standard operating procedures in the NYSDEC 
and USEPA sample handling protocols. Field personnel will make arrangements for samples to be 
transported to the laboratory.  When custody is relinquished to a shipper, field personnel will ensure 
that the laboratory custodian or Project Manager is aware of the expected arrival time of the sample 
shipment and of any time constraints on sample analysis.  All samples will be delivered to the 
laboratory in a timely manner to help ensure sample analysis holding times are met. 
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8.0 LABORATORY ANALYTICAL PROCEDURES 

Specific analytical methods for constituents of interest in soil and groundwater are listed in Table 3. 
The laboratory will maintain, and have available for the appropriate operators, standard operating 
procedures relating to sample preparation and analysis according to the methods stipulated in  
Table 3. 
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9.0 DATA REDUCTION AND REPORTING 

QA/QC requirements will be strictly adhered to during sampling and analytical work. All data 
generated will be reviewed by comparing and interpreting results from chromatograms (responses, 
stability of retention times), accuracy (mean percent recovery of spiked samples), and precision 
(reproducibility of results). Refer to Section 10 for a discussion of QA/QC protocol. 

Data storage and documentation will be maintained using logbooks and data sheets that will be kept 
on file. Analytical QC will be documented and included in the analytical testing report. A central file 
will be maintained for the sampling and analytical effort after the final laboratory report is issued. 

All calculations and data manipulations are included in the appropriate methodology references. 
Control charts and calibration curves will be used to review the data and identify outlying results. 
Prior to the submission of the report to the client, all data will be evaluated for precision, accuracy, 
and completeness.   

Laboratory reports will be reviewed by the laboratory supervisor, the QA Officer, Laboratory Manager 
and/or Director, and the project manager.  Analytical reports will contain a data tabulation including 
results and supporting QC information will be provided.  Raw data will be available for later 
inspection, if required, and maintained in the project file. 

All data will be reported to NYSDEC in electronic format in accordance with DER-10 and the 
NYSDEC’s Environmental Data Submission requirements. 

9.1 DATA USABILITY SUMMARY REPORTS 

Upon completion of a project sampling effort, analytical and QC data will be included in a Data 
Usability Summary Report (DUSR) that summarizes the work and provides a data evaluation. A 
discussion of the usability of the results in the context of QA/QC procedures will be made, as well as 
a summation of the QA/QC activity. The DUSR will be performed in accordance with the DEC's 
"Guidance for the Development of Data Usability Summary Reports," revised 1997 and DER-10. 

Serious analytical problems will be reported. Time and type of corrective action, if needed, will 
depend on the severity of the problem and relative overall project importance. Corrective actions may 
include altering procedures in the field, conducting an audit, or modifying laboratory protocol. All 
corrective action will be implemented after notification of the project representatives. 

9.2 INTERNAL QUALITY CONTROL CHECKS 

QC data are necessary to determine precision and accuracy and to demonstrate the absence of 
interferences and/or contamination of glassware and reagents.  The procedures for internal quality 
control checks will be consistent with NYSDEC ASP protocols.  
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10.0 PERFORMANCE AND SYSTEM AUDITS 

10.1 FIELD AUDITS 

The Project QA Director may conduct episodic audits of the operations at the Site to ensure that work 
is being performed in accordance with the Work Plan and associated Standard Operating Practice 
(SOP).  The audit will cover, but not necessarily be limited to, such areas as: 

 Conformance to standard operating procedures; 

 Completeness and accuracy of documentation; 

 Chain-of-Custody procedures; and 

 Construction specifications. 

10.2 LABORATORY AUDITS 

In addition to any audits required by the NYSDEC, the Project QA Director may choose to audit the 
laboratory.  These additional audits may take the form of performance evaluation samples or on-site 
laboratory inspections.  Performance evaluation samples may be either blind samples or samples of 
known origin to the laboratory.  Reasonable notice will be provided if the audit is to include an on-site 
inspection. 
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11.0 PREVENTIVE MAINTENANCE 

11.1 FIELD 

Field personnel assigned to complete the work will be responsible for preventative maintenance of all 
field instruments. The field sampling personnel will protect the portable total organic vapor monitors, 
water quality meter, etc. by placing them in portable boxes and/or protective cases. 

All field equipment will be subject to a routine maintenance program, prior to and after each use.  The 
routine maintenance program for each piece of equipment will be in accordance with the 
manufacturer's operations and maintenance manual. All equipment will be cleaned and checked for 
integrity after each use.  Necessary repairs will be performed immediately after any defects are 
observed, and before the equipment is used again.  Equipment parts with a limited life (such as 
batteries, membranes, and some electronic components) will be periodically checked and 
replaced/recharged as necessary according to the manufacturer's specifications. 

11.2 LABORATORY 

The laboratory's preventative maintenance procedures can be provided as outlined in their 
Laboratory Quality Assurance Manual. 
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12.0 CORRECTIVE ACTIONS 

Corrective actions can be initiated as a result of performance and system audits, laboratory and 
interfiled comparison studies, data validation, and/or a QA program audit. They may also be required 
as a result of a request from project representatives. All corrective action necessary to resolve 
analytical problems will be taken. Success or failure of corrective actions will be reported with an 
estimate of effect on data quality, if any. 

Corrective actions may include altering procedures in the field, conducting subsequent audits, or 
modifying project protocol. Time and type of corrective action, if needed, will depend on the severity 
of the problem and relative overall project importance. The project manager is responsible for 
initiating corrective action and the team leader is responsible for its implementation in the correction 
of field non-conformance corrective actions. 
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TABLE 2  
SAMPLE SUMMARY 

 

Media Type Matrix Data Use 

Soil 

Pneumatic Soil Boring 

Soil Comparison to Part 375(2) HSA(1) Split Spoon 

Pneumatic Soil Vapor Boring 

Vapor VOCs(3) Vapor NYSDOH(4)  Vapor Intrusion Guidelines 

Groundwater 
Monitoring Wells 

Water Comparison to Part 703.5(5) 
Pneumatic Boring Grab Sample 

   
  Notes:  

(1) Hollow-stem auger 
(2) Title 6 of the New York Codes, Rules, and Regulations Part 375 (6 NYCRR 375) Soil Cleanup Objectives 
(3) Volatile organic compounds 
(4) New York State Department of Health 
(5) 6 NYCRR 703.5 - Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations, Water quality standards for taste-, color- and 

odor-producing, toxic and other deleterious substances 
 

  



 

 
 

TABLE 3 
SAMPLE CONTAINERS AND PRESERVATION 

  

Parameter Method Matrix Container Preservation
(1)

 

TCL(3) VOCs(4) 
SW-846(2) 8260B 

Groundwater Glass, 2 x 40 mL HCl to pH<2 
Soil Glass, 4 x 40 mL (Terracore) USEPA 5030/5035  

USEPA(5) TO-15 Vapor SUMMA Canister (6 L) None 

TCL SVOCs(6) SW-846 8270C 
Groundwater Amber Glass, 1 x 1000 mL None 

Soil Glass Soil Jar, 1 x 8 oz None 

TCL Pesticides SW-846 8081B 
Groundwater Amber Glass, 1 x 1000 mL None 

Soil(7) Glass Soil Jar, 1 x 8 oz None 

TCL Aroclors SW-846 8082A 
Groundwater Amber Glass, 1 x 1000 mL None 

Soil(7) Glass Soil Jar, 1 x 8 oz None 

TAL(8) Metals SW-846 6010C 
Groundwater Plastic, 1 x 250 mL HNO3 

Soil(7) Glass Soil Jar, 1 x 8 oz None 

Cyanide SW-846 9012B 
Groundwater Plastic, 1 x 250 mL NaOH 

Soil(7) Glass Soil Jar, 1 x 8 oz None 
 

Notes:  
(1) All soil and groundwater samples will be maintained at 4ºC following collection 
(2) USEPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods 
(3) Target Compound List 
(4) Volatile organic compounds 
(5) United States Environmental Protection Agency 
(6) Semi-volatile organic compounds 
(7) Sample can be analyzed from same jar containing soil for SVOC analysis 
(8) Target Analyte List 
 

 
 
 
 
 
 



 

 
 

 
TABLE 1 

SUMMARY OF QUALITY CONTROL CHECKS 
 

Sample Type Frequency Justification 

Field Duplicate 1 per 20 samples collected 
Data shows precision of analytical scheme from sampling through 
analysis when compared with results of sample. This represents a blind 
QC sample to the laboratory. Collect an additional amount of sample. 

Laboratory Duplicate 1 per 20 samples collected 
Data shows precision of the analytical scheme within the laboratory. 
The difference between this precision and that of the field duplicate 
represents the precision of the analytical method. 

LS/LSD(1) 1 per 20 samples collected 

Data shows how well the analysis of interest can be performed, and 
recovered from the sample matrix. Such information is useful when 
reported value is near an action level, but the sample exhibits poor 
recovery. 

MS/MSD(2) 1 per 20 samples collected 
Data shows precision of analysis when compared with matrix spike 
duplicate and matrix effects from recovery of spiked analysis. Collect an 
additional amount for each analysis. Analyzed as a spike. 

MS/MSD                      
(inorganic) 1 per 20 samples collected 

Data shows precision of laboratory analysis when compared with 
results of sample. Collect an additional amount of sample for each 
analysis. Analyzed as unspiked sample. 

Field Blank/ 
Equipment Blank As required by DQOs(3) 

Data demonstrates that sampling equipment was clean prior to use. 
Pass a sample of reagent water through collection device. Submit for 
analysis of analytes of concern. 

Trip Blank One per cooler containing samples for 
VOC(4) analysis 

Data demonstrates that sample was not contaminated with volatile 
organics by other samples in shipping container, laboratory or outside 
influences. 

Background or 
Reference Sample As required by DQOs Data provides baseline information to evaluate environmental impact. 

Split Samples When required to meet DQOs 
Compare the quality of laboratory procedures of the permittee with 
State contracted laboratory procedures. Collect an additional amount of 
sample for each analysis. 

  
Notes:  
(1) Laboratory Spike/Laboratory Spike Duplicate 
(2) Matrix Spike/Matrix Spike Duplicate 
(3) Data Quality Objectives 
(4) Volatile Organic Compounds 
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Well ID: Initial Depth to Water:

Sample ID: Duplicate ID: Depth to Water After Sampling:

Sample Depth: Total Depth to Well:

Project Name: Well Diameter (in.)

Project Address: 1 Casing Volume (Gallons)

Date:

Sampled By: Sample Time: 4 Casing Volumes (Gallons)

Purge Method:

Sample Method: Total Casing Volumes Removed:

Time Rate Cum. Vol. Temp pH

Redox

Potential Turbidity

Depth to 

Water

(gal/min) (gal)  (°C) (units) mV (NTU) (ft btoc)

Model or Unit No: Well Diameter Volume (gal/ft)

Buffer Solution oH 7.0 1" 0.04

Field Temperature (°C) 2" 0.17

Instrument Reading 3" 0.38

Model or Unit No: 4" 0.66

KCL Solution (mS/cm) 5" 1.04

Field Temperature (°C) 6" 1.50

Instrument Reading 8" 2.60

Notes:

Standard Solution

Field Temperature (°C)

Instrument Reading

Model or Unit No.
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Conductivity

Dissolved

Oxygen Remarks
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pH CALIBRATION (choose two)

pH 4.0 pH 10.0

SPECIFIC ELECTRICAL CONDUCTANCE - CALIBRATION

4.49 at 25°C

REDOX CALIBRATION DISSOLVED OXYGEN CALIBRATION

Salinity %
Altitude
Instrument Readin
Model or Unit No.
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Alyssa Cruikshank
Environmental Scientist/ Geologist 

Summary of Experience

Remedial Investigation/Feasibility Study Work Plan for the Former 
National Rubber Adhesives Site, Long Island City, NY – Hamil Stratten 
Properties, LLC: 
Prepared a Remedial Investigation/ Feasibility Study (RIFS) Work Plan 
for the former National Rubber Adhesives Site in Long Island City, New 
York.  Remedial Investigation activities are being performed to delineate the 
nature and extent of subsurface impacts potentially associated with historic 
site activities.  In addition to determining the proper field and office activities 
necessary for the successful completion of the investigation, the Work Plan 
also included the preparation of Site-specific Quality Assurance Project Plan 
(QAPP), Health and Safety Plan (HASP), and Community Air Monitoring 
Plan (CAMP).  Prepare Monthly Progress Reports for the Site to document 
progress of Remedial Investigation activities.

Brownfield Remedial Investigation and Remediation, Wills Building, Long 
Island City, NY – Wills Family Group Limited Partnership: 
Environmental Scientist responsible for preparation of Scope of Work for 
Phase I Remedial Investigation, including the installation of soil boring and 
groundwater monitoring wells to delineate the nature and extent of known 
subsurface impacts.  Prepared a Phase I Remedial Investigation Report (RIR) 
summarizing Site investigation activities, investigation results, and an analysis 
and interpretation of results.  In addition, developed and prepared a Remedial 
Investigation Work Plan (RIWP) for additional Site investigation activities 
and an Interim Remedial Measure (IRM) Work Plan to address sub-slab 
vapor and indoor air quality issues in the on-Site building.  Prepared a Citizen 
Participation Plan (CPP) in accordance with NYSDEC requirements. Assisted 
the client in completing application paperwork for admission to the New York 
State Brownfield Cleanup Program.  Project involved consistent and continual 
contact with NYSDEC to achieve project goals.

Remedial Action Report and Quarterly Groundwater Monitoring Reports 
for Everest Scaffolding, Bronx, NY – Mendon Truck Leasing and Rental 
Corporation: 
Prepared a Remedial Action Report (RAR) detailing field activities relating 
to the installation of injection wells and the injection of an oxidizing agent 
into the subsurface to address known petroleum-related impacts at the Site.  
Report detailed methods and results of the injection event.  Prepare quarterly 
groundwater monitoring reports summarizing analytical data results and 
conclusions and recommendations for Site closure.  The Site was granted spill 
closure by NYSDEC in July 2014.

Remedial Action Work Plan and Remedial Action Report for 26th Ward 
Water Pollution Control Plant, Brooklyn, NY – Franklin Company 
Contractors, New York City Department of Environmental Protection: 
Environmental Scientist responsible for preparation of Remedial Action 
Work Plan (RAWP) for enhanced in situ aerobic bioremediation via injection 
of Oxygen Release Compound (ORC) to address petroleum impacts to soil 
and groundwater stemming from a No. 2 fuel oil tank overfill.  Following 
completion of remedial actions, prepared a RAR for the Site which included 

Experience
CORE: 1 Other: 9

Education
B.S., Environmental Science, 

Rensselaer Polytechnic Institute, 
2004

M.S., Geology, Rensselaer 
Polytechnic Institute, 2005

M.A., Biological Sciences, State 
University of New York at Buffalo, 
2012

Current Responsibilities
Ms. Cruikshank has over nine (9)
years of experience in environmen-
tal consulting, including technical 
reporting, analytical data QA/
QC and validation procedures, and 
extensive field experience in both soil 
and groundwater characterization. 
She is currently managing CORE’s 
environmental fieldwork division 
that involves Phase I ESAs, Phase II 
ESIs, and Remedial Investigations.
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detailed injection methods utilized during the injection event, a summary of analytical data obtained prior to and 
following the injection event, and conclusions and recommendations.  

Phase II Limited Subsurface Investigation Work Plan for Gulf Service Station, Astoria, NY – Franklin 
Company Contractors: 
At the request of NYSDEC, prepared a Phase II Limited Subsurface Investigation (LSI) Work Plan including 
soil boring installation and groundwater sample collection to delineate impacts related to a waste oil tank formerly 
located at the Site.   

Phase II Limited Subsurface Investigation Report, for Professional Service Centers for the Handicapped – 
College Point, NY – Franklin Company Contractors: 
Environmental Scientist responsible for preparation of Phase II Limited Subsurface Investigation (LSI) Report 
detailing field activities that included soil borings and groundwater sample collection.  The report included a 
discussion of finding, analytical data summary tables, and conclusions.  The Phase II was performed following 
a Phase I Environmental Site Assessment (ESA) for the property that indicated Recognized Environmental 
Conditions (RECs) related to the former uses of the Site and nearby properties.    

Facility Reports and Plans, New York City, NY – Franklin Company Contractors, New York City Fire 
Department: 
Environmental Scientist responsible for updating and finalizing Facility Spill Prevention, Control, and 
Countermeasures Plan (SPCC) for Petroleum Bulk Storage (PBS) and Spill Prevention Report (SPR) for 
Chemical Bulk Storage (CBS). The purpose of the SPR is to identify CBS deficiencies at the Site, if any, and to 
provide recommendations for corrective actions.  The SPR and SPCC for this Facility were being issued as new 
documents for use by the New York City Fire Department (FDNY), the current Site owner/operator.

Facility Reports and Plans, New York City, NY - Franklin Company Contractors, New York City 
Department of Environmental Protection:  
Responsible for updating Petroleum Bulk Storage Facility Reports and Spill Prevention, Control, and 
Countermeasures Plans at six New York City Department of Environmental Protection (NYCDEP) Water 
Pollution Control Plants under Contract 1198-PBS. The purpose of the PBS Facility Report is to identify PBS 
deficiencies at the Site, if any, and to provide recommendations for corrective actions. The program is part of 
DEP’s on-going effort to inspect, test, maintain and determine the regulatory health of their PBS tanks, and 
ancillary equipment through testing, inspection, review, and modifications.

Lead Based Paint Inspection Services Contract, New York City, NY - NYC Housing Authority: 
Report Manager responsible for the deliverables of the lead based paint inspections.  Inspections are completed 
on housing units, common areas, and storage units in accordance with U.S. Housing and Urban Development 
protocols.  Inspections included the use of X-Ray Fluorescence (XRF) analysis in each unit and often paint chip 
samples were collected and laboratory analyzed. The XRF analysis is conducted on site, using a portable LPA-1 
Lead Paint Inspection System manufactured by Radiation Monitoring Devices, Inc. (RMD).  

SENY Reporting for Poletti, 500MW, and Flynn Plants, Astoria, NY– New York Power Authority (NYPA): 
CORE is providing State Pollution Discharge Elimination System (SPDES), Major Oil Storage Facility 
(MOSF), and Resource Conservation and Recovery Act (RCRA) Metals sampling services at the facilities as part 
of on-going environmental compliance programs.  Technicians are completing sampling and laboratory analysis of 
groundwater, surface water and waste sampling services on a scheduled basis. Environmental Scientist responsible 
for preparing weekly reports of the NYPA Plant water inlet and outlet sample results. 

Stormwater Pollution Prevention Plan (SWPPP) and Discharge Monitoring Reporting (DMR), Brooklyn, NY 
– Mendon Truck Leasing and Rental Corporation: 
Environmental Scientist responsible for updating Site-specific SWPPP following a change to the State-dictated 
sampling frequency and schedule.  Track and submit DMRs to the New York State Department of Environmental 
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Conservation’s (NYSDEC) Bureau of Water Compliance to maintain compliance with Client’s discharge permit.

Phase I Environmental Site Assessment, Williamsville, New York - SYMS Corporation:  
Provided investigations and reporting for McKinley, Inc. for the SYMS building located in Williamsville, New 
York in Erie County.  Executed historical records reviews including but not limited to environmental records, 
proprietary records, topographical maps, Sanborn maps, aerial photography, and City Directories to assess 
the current and past environmental conditions at the site.  Completed FOIL/FOIA requests to all applicable 
government agencies.

Phase I Environmental Site Assessment, Buffalo, New York - Buffalo Metal Forming:  
Provided investigations and reporting for Eberl Iron Works, Inc. for two properties owned by Buffalo Metal 
Forming located in Buffalo, New York in Erie County.  Executed historical records reviews including but not 
limited to environmental records, proprietary records, topographical maps, Sanborn maps, aerial photography, 
and City Directories to assess the current and past environmental conditions at the site. Completed FOIL/FOIA 
requests to all applicable government agencies.

Phase I Environmental Site Assessment, Ellicottville, New York - Edelweiss Ski Lodge:  
Provided investigations and reporting for the Edelweiss Ski Lodge properties located in Ellicottville, New York 
in Cattaraugus County.  Executed historical records reviews including but not limited to environmental records, 
proprietary records, topographical maps, Sanborn maps, aerial photography, and City Directories to assess 
the current and past environmental conditions at the site. Completed FOIL/FOIA requests to all applicable 
government agencies.

Phase I Environmental Site Assessment, Queens, New York - Trattoria Neo:  
Provided investigations and reporting for the Trattoria Neo restaurant located in Queens, New York in Queens 
County.  Executed historical records reviews including but not limited to environmental records, proprietary 
records, topographical maps, Sanborn maps, aerial photography, and City Directories to assess the current and past 
environmental conditions at the site. Completed FOIL/FOIA requests to all applicable government agencies.

Phase I Environmental Site Assessment, Bronx, New York – Group Corporation:  
Provided investigations and reporting for two adjacent properties on 179th Street and Bronx Park Avenue 
in Bronx, New York in Bronx County.  Executed historical records reviews including but not limited to 
environmental records, proprietary records, topographical maps, Sanborn maps, aerial photography, and City 
Directories to assess the current and past environmental conditions at the site. Completed FOIL/FOIA requests 
to all applicable government agencies.

Phase I Environmental Site Assessments, 21 S. Ryan Street and 245 Dearborn Street, Buffalo, New York – 
Buffalo Urban Renewal Agency:  
Provided ASTM and United States Environmental Protection Agency (USEPA) compliant Phase I 
Environmental Site Assessments (ESAs) for two properties in Buffalo, New York.  Executed historical records 
reviews including but not limited to environmental records, proprietary records, topographical maps, Sanborn 
maps, aerial photography, and City Directories to assess the current and past environmental conditions at the site. 
Completed FOIL/FOIA requests to all applicable government agencies.  The Phase I ESA for the property at 
21 S. Ryan Street identified possible groundwater impacts and soil vapor intrusion issues from an upgradient dry 
cleaning facility that was a known point source of impacts to the subsurface.  The Phase I ESA resulted in a Phase 
II Environmental Site Investigation (ESI) to evaluate the possibility that these impacts had migrated to the target 
property.

AMEC E&I – Amherst, NY and Newport Beach, CA: 
Project Manager responsible for scheduling, budgeting, invoicing, and direct client interaction. Involved 
in technical report writing for Feasibility Studies, Quarterly Groundwater Monitoring Reports, Remedial 
Investigation Reports, and Work Plans. 
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Site Characterization at the Former Papermate Facility, Santa Monica, CA – The Gillette Company: 
On-Site geologist responsible for oversight of drilling activities to determine vertical and horizontal extent of 
VOC and other impacts to the subsurface. Responsible for soil and groundwater sample collection.  Performed 
construction oversight of installation and sampling of continuous multichannel tubing (CMT) and traditional 
groundwater wells. Interpreted and reported lithologic and hydrogeologic data collected during Site assessments, 
developed cross-sections, and compiled and performed QA/QC and data validation of laboratory analytical data. 

MGP Remedial Investigation for the West Station Plant, Rochester, NY – Rochester Gas and Electric 
Corporation:  
Field Investigator for the Manufactured Gas Plant Site, including soil and rock core collection and monitoring 
well installation.  Assisted with preparation of associated Work Plans, Remedial Investigation Report, 
Supplemental Remedial Investigation Reports, and Feasibility Study.
Site Investigation for Property Redevelopment, New Philadelphia, OH – GE Water & Process Technology:  
On-Site geologist responsible for overseeing and monitoring drilling activities to determine potential vertical and 
horizontal extent of impacts to the subsurface prior to property redevelopment. Responsible for lithologic logging 
of all soils and soil sample collection.  Performed oversight of construction, installation, and sampling groundwater 
wells.

RCRA Corrective Action Activities for the FMC Middleport Facility, Middleport, NY – FMC Corporation:  
Community Relations Liaison for an industrial client and associated environmental project, handling community 
complaints, preparing newsletters, updating various client-sponsored websites, coordinating stakeholder meetings, 
and relaying information between the client and the community. 

Environmental Restoration Specialist – Edwards Air Force Base, CA – CH2MHill:  
Performed quarterly groundwater sampling and prepared quarterly and annual groundwater monitoring reports 
for various long-term-monitoring Sites, including a CERCLA listed Site. Prepared reports in accordance with 
regulatory guidelines, including CERCLA, California EPA and applicable Regional Water Quality Control 
Boards. 

Groundwater & Environmental Services, Inc. – Westford, MA: 
Project Manager and field team leader responsible for field investigations, basic management of Site-related 
activities including arranging field schedules, preparing characterization reports, closure reports, and remedial 
action plans, as well as interfacing with clients and regulatory agencies. Performed additional project management 
duties such as technical report writing and budget/project management.

Site Investigations and Management at Multiple Locations, Massachusetts - ExxonMobil Corporation: 
Field duties included Site characterization for petroleum impacts to soil, groundwater, and surface water by 
performing investigative drilling using hollow stem auger, direct push, cone penetrometer (CPT), and air-rotary 
hammer methods, lithologic logging of borings, soil and groundwater sample collection, and monitoring well 
installation. 

Construction Oversight and Tank-Top Upgrade, Concord, MA - ExxonMobil Corporation:   
Field Investigator responsible for construction oversight of contractors during operations to perform gasoline 
service station tank-top upgrades and underground storage tank (UST) removals. 

ASTM Phase I Reporting at Multiple Locations, Rhode Island – Shell Oil Company: 
Case manager responsible for performing several ASTM Phase I Site investigations for property divestment 
purposes, including historical records review.
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Summary of Experience

Fuel System Installation, Port Authority of NY-NJ:  
Senior Project Manager responsible for oversight for the development of 
site plans and details for the installation of two (2) Petroleum Bulk Storage 
dispensing systems for Franklin Company Contractors at the Red Hook 
Container Terminal in the Bronx, NY in Nassau County. Designs included the 
placement of tanks, fuel dispensers, and related monitoring equipment as per 
the relevant New York City Codes & regulations (NEPA 30). Development of 
a Fire Suppression system was also included in the design.

Fuel System Upgrades, FDNY Engine Company 63, Brooklyn, NY – 
Galante Architecture:  
Project Manager responsible for oversight during the development site plans 
and details for the relocation of Petroleum Bulk Storage service lines for 
Galante Architecture at the Engine Company 63 in Brooklyn, NY. Designs 
include the relocation of fill and suction lines, fuel dispenser, and utilities as per 
relevant New York City Codes & regulations (NEPA 30).

Health & Safety Plan, Syosset, NY – The LIRO Group:  
Project Manager responsible for oversight during the development of a General 
Health & Safety Plan for The LIRO Group located in Syosset, NY. The plan 
provided guidelines for safety of LIRO employees and contractors and covered 
topics such as safety training, emergency action plans, job hazard analysis, 
means of egress, hazard communication, materials handling, and protective 
equipment. Also developed in the plan were examples of safety inspection 
checklists, noise & dust mitigation plans, a protection of traffic plan, a lockout/
tagout program, and a confined space program.

Excavated Materials Disposal Plan Review, New York City – NYC School 
Construction Authority: 
Project Manager responsible for oversight during the review of excavated 
materials disposal plans for accuracy to the design specifications for numerous 
NYC public schools. The project includes confirming analytical results, waste 
transporter permits, disposal facility permits, and contractor sampling plans for 
conformance to local NYC codes and regulations.

Asbestos, Lead and PCB Survey and Report, Buffalo Public Schools, PS 
95, Buffalo, NY: 
Project Manager in charge of planning, coordinating and managing the 
resources necessary to perform an asbestos and lead inspection of several areas 
within Buffalo Public School 95 for renovation work to replace several air 
handling units. The work included the collection and analysis of numerous bulk 
samples of suspected asbestos containing materials as well as the investigation 
of potential lead based paint surfaces. The asbestos and lead survey report 
prepared for this work included a summary of the materials sampled and 
analyzed as well as estimates of construction cost for the abatement of suspect 
materials.

Asbestos, Lead, and Comprehensive Environmental Consultant Services 
Contract, NY – NYCT MTA: 
Program Manager responsible for two consecutive indefinite quantity contracts. 

Experience
CORE: 10 Other: 20

Education
M.S., Environmental Science, 

University of New Haven, 1988
B.S., Geology, State University of 

New York at Buffalo, 1982

Certifications
USEPA Environmental Impact 

Assessment Training
OSHA Confined Space Safety 

Training
40 Hour OSHA Waste Site Worker 

Protection Training
8 Hour OSHA Supervisory Training
NYS DOL Asbestos Supervisor
NYS DOL Asbestos Inspector
NYCDEP Asbestos Investigator 
NYCT Track Safety Certification 

Current Responsibilities
Mr. Tramposch is a Senior Project 
Manager with 30 years of experience 
in remedial investigations, feasibility 
studies, underground storage tank 
management programs, and reme-
dial system design. He specializes 
in management of large work-order 
based environmental investiga-
tion and remediation projects. He 
has managed hazardous materials 
projects involving lead, metals, PCBs, 
hazardous waste, and asbestos, with 
many of these assignments occurring 
simultaneously. He also has experi-
ence in environmental assessment, 
planning, supervision, and interpreta-
tion of hydrogeologic and geotechni-
cal investigations, and report prepara-
tion for various sites including active 
and inactive hazardous waste sites. 
Mr. Tramposch is currently directing 
an indefinite delivery order contract 
for asbestos, lead, and comprehensive 
environmental services for New York 
City Transit.
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Responsible for the overall management of the project ensuring all required resources were provided to meet 
project schedules and budgets. Additional responsibilities include the development and implementation of project 
quality control and assurance measures. Services included asbestos investigations and reports, development of 
abatement work plans, cost estimating, project coordination, and interfacing with site representatives, and project 
management with oversight of the abatement contractors. Project sites included operating substations, subway 
stations, office buildings, mechanical rooms, rail yards, bus depots, tunnels, bridges, and various other structures 
throughout many of NYCT’s over 300 facilities throughout New York City.

Asbestos Services, Five Boroughs, NY - NYC School Construction Authority: 
Project Manager responsible for oversight of the air sampling and project monitoring. He managed the surveys 
that included collection of bulk samples throughout the campus that included operating office buildings, 
mechanical rooms, and various other structures.

Asbestos Abatement Project Monitoring, Beebe Road Waterline, Wilson, NY: 
Project Manager responsible for the removal and disposal of ACM waterline pipe in association with the 
reconstruction of Beebe Road in Wilson, NY. Mr. Tramposch was responsible for overseeing project monitors 
during project monitoring and air sampling in accordance with New York State Department of Transportation 
Standard Specification Section 210 – Removal and Disposal of Asbestos Containing Material. Mr. Tramposch 
oversaw the completion of a Closure Report, which included copies of daily project records, sample analytical 
results and waste manifests.

Asbestos Abatement Monitoring and Testing, Emery Park, Erie County Department of Public Works: 
As Program Manager for our Hazardous Materials Term Agreement with Erie County for Asbestos Abatement 
Monitoring and Testing, Mr. Tramposch directed the collection of samples of suspect materials at Emery Park 
in the Richardson Lodge and Shelter, and the Stohres Lodge. Suspect materials were analyzed for asbestos 
using a New York State Department of Health ELAP certified laboratory and a report of Asbestos Abatement 
monitoring and testing was prepared.

Remedial Investigation/Feasibility Study Work Plan for the Former National Rubber Adhesives Site, Long 
Island City, NY – Hamil Stratten Properties, LLC: 
Project Manager responsible for oversight of a Remedial Investigation/ Feasibility Study (RIFS) Work Plan for 
the former National Rubber Adhesives Site in Long Island City, New York. Remedial Investigation activities are 
being performed to delineate the nature and extent of subsurface impacts potentially associated with historic site 
activities. In addition to determining the proper field and office activities necessary for the successful completion 
of the investigation, the Work Plan also included the preparation of Site-specific Quality Assurance Project Plan 
(QAPP), Health and Safety Plan (HASP), and Community Air Monitoring Plan (CAMP).  

Phase I Remedial Investigation Report, Remedial Investigation Work Plan, and Interim Remedial Measure 
Work Plan for the Wills Building, Long Island City, NY – Wills Family Group Limited Partnership: 
Project Manager responsible for oversight of a Scope of Work for Phase I Remedial Investigation including 
the installation of soil boring and groundwater monitoring wells to delineate the nature and extent of known 
subsurface impacts. Oversaw the preparation of a Remedial Investigation Report (RIR) that detailed a description 
of Site investigation activities, investigation results, and an analysis and interpretation of results. In addition, 
oversaw the development of a Remedial Investigation Work Plan for additional Site investigation activities and 
an Interim Remedial Measure Work Plan to address sub-slab vapor and indoor air quality issues in the on-Site 
building. 

Phase I Environmental Site Assessment, Eberl Iron Works, Buffalo, NY:  
Oversaw the completion of a Phase I ESA for Eberl Iron Works for a building located on Sycamore Street in   
Buffalo, NY. The Phase I ESA included historical records reviews including but not limited to environmental 
records, proprietary records, topographical maps, Sanborn maps, aerial photography, and City Directories to assess 
the current and past environmental conditions at the site.
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SEQR Determination and Documentation Services, NOCO Energy Corp, Tonawanda, NY:  
Senior Project Manager responsible for the completion of the State Environmental Quality Review (SEQR) 
component for NOCO for a proposed Emergency Power System at their Terminal located in Tonawanda, New 
York. The property was classified as a major oil storage facility (MOSF) with a capacity of over 400,000 gallons. 
Mr. Tramposch was responsible for preparing the SEQR evaluation, determination, documentation and municipal 
permitting, as well as the materials included as part of grant evaluations for NY State Dormitory Authority and 
Federal Emergency Management Agency (FEMA) funds.

SUNY Buffalo, Asbestos Survey & Design Services, O’Brian Hall: 
Senior Project Manager responsible for the completion of  an inspection for suspect asbestos-containing materials 
at O’Brian Hall, located on SUNY Buffalo’s North Campus. The inspection included all accessible interior spaces, 
building envelopes, and roof areas. Collected bulk samples for laboratory analysis at suspect locations. Completed 
an asbestos survey report along with asbestos abatement design specifications for the removal.

SUNY Buffalo, Asbestos Project & Air Monitoring Services, Cary Hall: 
Project Manager responsible for oversight during the project monitoring services at Cary Hall, located on SUNY 
Buffalo’s North Campus. Supervised CORE’s project monitors completing oversight during asbestos abatement 
that included floor tile and mastic, cove base, sinks, and a fume hood containing transite panels. Oversaw the 
completion of an Asbestos Final Project report that detailed the asbestos abatement.

Phase II Environmental Site Investigation (ESI) for 91 Sawyer Avenue, Niagara Blower Company, 
Tonawanda, NY: 
Project Manager responsible for completion of Phase II Environmental Site Investigation (ESI) to investigate 
Recognized Environmental Conditions (REC’s) identified in Draft Phase I Environmental Assessment (ESA). 
A Phase II Environmental Site Investigation was conducted and consisted of the advancement of fourteen soil 
borings, collection of soil samples from each boring for laboratory analysis, and the sampling and laboratory 
analysis of groundwater samples collected from monitoring wells at four locations (both permanent and temporary 
wells).

Lead Based Paint Inspection Services Contract, New York City, NY - NYC Housing Authority: 
Project Manager responsible for project oversight of all lead based paint inspections.  Inspections were completed 
on housing units, common areas, and storage units in accordance with U.S. Housing and Urban Development 
protocols.  Inspections included the use of X-Ray Fluorescence (XRF) analysis in each unit and often paint chip 
samples were collected and laboratory analyzed. The XRF analysis is conducted on site, using a portable LPA-1 
Lead Paint Inspection System manufactured by Radiation Monitoring Devices, Inc. (RMD).  

Mother Clara Hale Bus Depot Replacement, New York City, NY Franklin Company Contractors / NYCT 
MTA: 
Project Manager responsible for overseeing an experienced scientist to initially direct the contractor in segregating 
excavated soils according to total organic vapor (TOV) content with a photo-ionization detector. The work was 
completed in 20’ x 20’ cells. The soil was stabilized by open pit mixing with a fly ash and grout mix that was 
previously pilot tested. The stabilization was verified by wet sampling from specific intervals. Responsible for the 
review of all project deliverables.

Petroleum Monitoring Reporting Services Contract, New York City, NY NYC Housing Authority: 
Project Manager responsible for project oversight of the Quarterly Petroleum Remediation Monitoring Reports 
at 27 Housing Development Sites that have groundwater contamination resulting from petroleum releases from 
fuel oil tanks.  The purpose of the report is to summarize petroleum remediation activities performed on site, 
describe the current status, and provide an analysis of current remediation system effectiveness with further 
recommendation.

Site Investigation and Remediation, Lewiston, NY - NYPA: 
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Completed the project management for a site remediation and investigation project at a vacant site impacted 
with No. 2 fuel oil.  The site had formerly contained a building and operated as a construction staging area for 
the Niagara Power Project. Included In house completion of manual product recovery from monitoring wells, a 
geophysical survey with anomalies located utilizing a Global Positioning System (GPS), a drilling investigation 
that included rock coring and monitoring well installation and soil and groundwater screening and sampling.  All 
waste streams were characterized for treatment and/or disposal and a comprehensive report was completed.

UST Management Program, NY – NY City Transit (NYCT) Metropolitan Transportation Agency: 
Project Manager responsible for this program involving site assessments, remedial investigation, feasibility studies, 
remedial design, and remedial action oversight services for the New York City Transit Underground Storage Tank 
(UST) Management Program.  Activities include tank tightness testing, remedial investigations and remediation 
recommendations, design overview and technical inspection for tank replacement and installation. The USTs were 
located in all five boroughs of New York City, encompassing 350 tanks at 27 facilities. They ranged in size from 
200 gallons to 35,000 gallons, were generally single walled, and were up to 52 years in age. The tanks contained 
petroleum products such as gasoline, diesel fuel, lube oil, fuel oil, and waste oil. A comprehensive database and 
GIS system was developed for UST management.

Remediation System Services, New York City, NY - Franklin Co.: 
Project Manager for providing remediation system operation and maintenance, monitoring and reporting services 
at 14 sites in the five boroughs of New York City.  Developed and implemented site specific investigations to 
evaluate the extent and migration of contamination in soil and groundwater. In-depth evaluations of soil and 
groundwater contamination along with pilot study data and recommendations for remediation were completed. 
Core personnel prepared the design drawings and specifications for the selected remedial approach.  Manager 
for providing construction monitoring and inspection services during system installation, startup and initial 
troubleshooting.

Facility Reports, Plans and Drawings, New York City, NY - Franklin Company Contractors, NYC 
Department of Environmental Protection: 
Project Manager responsible for overseeing the preparation of Petroleum Bulk Storage (PBS) Facility Reports, 
As-Built Drawings of tanks and Spill Prevention, Control, and Countermeasures Plans (SPCC) at 24 New York 
City Department of Environmental Protection (DEP) Water Pollution Control Plants and Pumping Stations 
under Contract 1198-PBS. The purpose of the PBS Facility Report is to identify PBS deficiencies at the site, if 
any, and provide recommendations for corrective actions. The program is part of DEP’s on-going effort to inspect, 
test, maintain and determine the regulatory health of their PBS tanks, and ancillary equipment through testing, 
inspection, review, and modifications. As-built drawings were produced from record drawings and field inspections 
in order to satisfy the requirements of New York State PBS regulations. The drawings and plans were reviewed 
and approved by the Project Manager prior to submission to the client the NYC DEP.

Waste Auditor: 
Performed the compliance auditing of eight (8) hazardous waste management facilities and Waste Accumulation 
Areas (WAAs) for compliance with EPA and NYSDEC policies. Waste included: hazardous, radioactive (high 
and low level), and mixed.

JFK IA Terminal 5 Redevelopment, Queens, NY - Turner Construction Corp.: 
Project Manager for completing the field monitoring and oversight of the JFK International Airport Terminal 5 
Redevelopment Project.  The project area, approximately 67 acres, required work area air monitoring throughout 
the excavation program.  As the project air monitoring consultant, Core was responsible for conducting NYSDOL 
and OSHA compliance monitoring. Core performed continuous air monitoring during excavation of the hydrant 
fueling lines. A photo-ionization detector (PID) and an explosimeter were used to document site conditions for 
worker Health and Safety monitoring. Air monitoring equipment was calibrated daily and all data including 
meteorological data (e.g., temperature range, wind speed, wind direction, etc.) was recorded. He supervised the 
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Asbestos Project Air monitoring consultant during abatement and completed the QA/QC of daily reports.

Warehouse Demolition/ Remediation, JFK IA, Queens, NY - JetBlue Airways:  
Principal in Charge for the site investigation and design for the demolition of four large warehouse and 
maintenance facilities at JFK International Airport.  He provided field support and prepared site investigation 
reports for the remediation of hazardous materials and asbestos. He supervised the preparation of drawings and 
specifications for the removal of asbestos, USTs, drummed wastes (PCBs and CFCs).

JetBlue Airways, JFK IA, Queens, NY: 
Project Manager for completing a Spill Prevention Controls and Countermeasures Plan at John J. Kennedy 
International Airport Building 74 Ground Service Equipment (GSE) Maintenance Building.  For JetBlue, 
he managed the preparation of a SPCC Plan, in writing, and in accordance with 40 CFR Part 112.7, and any 
other applicable section of Part 112 – Oil Pollution Prevention (40 CFR Part 112.8). Petroleum Bulk Storage 
at Building 74 GSE the facility is in one (1) aboveground storage tank (AST) and numerous 55-gallon capacity 
drums.

Logan International Airport, Boston, MA - JetBlue Airways: 
Project Manager for completing the SWPPP at the Logan Station after Massachusetts switched to a multi sector 
general permit. Completed the project Quality Assurance and Quality Control (QA/QC) review for site specific 
SWPPPs for an expanding airline at international airports.  Tasks included confirmation of site drainage, outfalls, 
permits and airport Best Management Practices (BMPs) as well as the overall review of all report submittals, 
which included reports, inspection forms, drawings, figures, BMPs, flow charts, and spill report procedures.

Habitat Restoration Project at Calvert Vaux Park (formerly Dreier-Offerman Park), Brooklyn, NY:  
This project included the construction of aquatic and coastal upland habitats, wetland restoration, and trail 
construction.  The project also involved the removal of 3.2 acres of contaminated soil. Mr. Tramposch was the 
Program Manager responsible for air monitoring services in relation to the removal of contaminated soil.  Core 
monitored upwind and downwind areas of excavation work to ensure that dust concentrations did not exceed 
New York State Department of Environmental Conservation (NYSDEC) regulations [TAGM 4031]. Mr. 
Tramposch also completed the Site Specific Health and Safety Plan for environmental monitoring and weekly 
SPDES inspections. All Qualified Inspectors have received four (4) hours of training endorsed by the NYSDEC 
from a Soil and Water Conservation District and on-the-job training to follow the appropriate New York State 
standards, specifications, permits and manuals as part of the job.

Phase II ESAs, Queens, NY, Countrywide Commercial Real Estate: 
Project Manager responsible for Phase II (ESAs) for the properties to investigate the concerns determined during 
the Phase I activities.  Core completed soil borings and temporary monitoring well installations to evaluate site 
soils and groundwater samples from the sites. ESA reports were prepared presenting the approach, methods, 
results, and interpretations of the data as well as recommendations, conclusions and an opinion on further action.

Incinerator/Garage Demolition, NY - NYCDOS: 
Project Director which included a detailed site investigation for asbestos / hazardous materials. and a structural 
evaluation in preparation of demolition design documents and specifications. Responsible for coordinating 
field work and for preparing drawing and specifications for asbestos, lead paint, mercury containing equipment, 
PCB-bearing equipment, residual ash, USTs, contaminated soil/groundwater and metals contaminated building 
components. 

Varick Avenue Redevelopment, NY - NYCDOS: 
Principal in Charge for the subsurface environmental investigation for large property being redeveloped for use by 
NYCDOS.  Investigation included over 80 soil borings for delineation of contamination.  His investigation work 
saved the owner from extensive costs and his RI/Site Remediation Plan was cited for excellence by the Chief of 
NYSDEC’s Regional Hazardous Waste Program. 
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UST Program, NY – Dormitory Authority of the State of NY (DASNY): 
Project Manager for the Authority’s Program to upgrade, replace, add/or close 28 underground storage tanks 
at various City of New York Campuses in order to comply with Federal, State, and Local regulations regarding 
storage of petroleum products.  The project included heating oil and emergency generator underground storage 
tanks ranging in size from 280 to 48,000 gallons.

New York Bus Service, NY: 
Project Manager responsible for the design of a 1,000 cfm multi phase extraction system for the removal and 
treatment of free product, soil vapor and groundwater contamination. Negotiated a Stipulation Agreement with 
NYSDEC to allow discharge of treated groundwater to the Hutchinson River.

UST Program, NJ - NJ Department of Treasury: 
Project Manager responsible for the statewide underground storage tank program consisting of 281 facilities with 
approximately 1,369 tanks. Project included pre-design investigations, site assessments, tank tightness testing, and 
soil borings. Responsible for preparation of conceptual design documents and construction staging plans for the 
upgrade, replacement, and closure at each facility. Project included a motor fuel consolidation study consisting of 
229 sites and 458 fuel tanks.

UST Program, NY – NYC Department of Design and Construction (DDC):  
Project Manager for this program, which included the design, construction inspection, and environmental 
investigation of 225 facilities for the Department of Design and Construction. He was responsible for preparing 
construction plans and specifications for the installation of 250 tanks. 

Stormwater Pollution Prevention Plans, Multiple Cites, U.S. and U.S. Territories - JetBlue Airways: 
Project Manager for completing SWPPPs at 48 Locations in the U.S. and U.S. Territories. Completed the project 
Quality Assurance and Quality Control (QA/QC) review for site specific SWPPPs for an expanding airline at 
international airports.  Tasks included confirmation of site drainage, outfalls, permits and airport BMPs as well as 
the overall review of all report submittals, which included reports, inspection forms, drawings, figures, BMPs, flow 
charts, and spill report procedures.

Asbestos and Lead Paint Consulting Services - PA of NY&NJ:  
Principal for asbestos air and project monitoring services at various PA facilities.  Project included surveying, 
bulk sampling, reporting, tracking of materials/ quantities, compliance monitoring, daily record-keeping of all 
contractor activities, and reporting.  

Mendon Truck Leasing, NY: 
Project Manager responsible for the investigation of a petroleum spill and the pilot testing of a 600 cfm multi 
phase extraction system for the removal and treatment of free product, soil vapor and groundwater contamination. 
The system designed utilizes a medium vacuum liquid ring pump manifolded to 14 recovery wells to recover 
the free product, groundwater, and soil vapor.  Additional duties included system operation, maintenance, and 
compliance monitoring/reporting. 

Stuyvesant Cove Park, NY: 
Principal-in-Charge for the investigation, remediation, and redevelopment of a 20-acre brownfields site in 
Manhattan.  This former industrial site was contaminated with petroleum products, PCBs, and metals.  He 
provided an accelerated site investigation and remedial design within six months of the work assignment.  His 
leadership provided design-build services and remedial system construction, operation, and maintenance.

Asbestos and Lead Monitoring and Design Services Contract, New York City, NY – NYCT MTA: 
Senior Project Manager responsible for the indefinite quantity contract (CM-1320). Responsible for the general 
day to day management of the project ensuring resources are available to meet project demands, schedules and 
budgets.  Responsibilities include the implementation of project quality control and assurance measures including 
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corrective actions. Services provided include lead inspections, lead based paint removal project oversight, waste 
determination and manifest tracking.  Asbestos services include surveys, abatement designs and work plans, cost 
estimating, project coordination, project and air monitoring, project reporting and oversight of the abatement 
contractors.

U.S. Air Force - Loring Air Force Base, ME: 
Design Task Manager for $1.4 million study for free product recovery at the base fire training area. Design 
elements include 300 gal/min groundwater treatment facility, blast fractured trench for product recovery, PLC 
remote monitoring and groundwater and plume modeling.

Asbestos Consulting Services, Bronx, Brooklyn, Queens and Staten Island, NY - Restored Homes HDFC: 
Project Manager responsible for assigning personnel, quality assurance and project deliverables. Core reviewed 
third-party lead-based paint (LBP) inspection reports, dust wipe analysis and determined the existence and 
presence of ACMs through surveys specific to areas scheduled for renovation.  Also identified ACM, LBP and 
lead dust to determine what actions are necessary to treat, remediate, abate, enclose, encapsulate, remove or 
otherwise control such contaminants. Core also provided all design services necessary for the treatment, removal 
or abatement of ACMs and LBP. 

Lead and Asbestos Services, Five Boroughs, NY - Mendon Truck Leasing: 
Project Manager responsible for the completion of the project to ensure scope of work is executed and the contract 
documents are adhered to and all appropriate standards are followed.  Project included inspection services for 
lead and asbestos at buildings throughout New York City in support of facility design and future abatement, 
encapsulation and construction activities. Complete lead and asbestos investigative surveys, inspections, sampling 
and abatement design.  Project reporting with chain of custodies, laboratory analysis and photographs was 
completed. Core also completed data management with a project information database. Project involves inspection 
services for lead and asbestos at buildings throughout New York City in support of facility design and future 
abatement, encapsulation and construction activities of 26 buildings and properties.

Kirkman Boulevard Site, NJ: 
Task Manager for the investigation of the ACIA hazardous waste site in Atlantic City, New Jersey. The property 
had a long history of manufactured gas plant (MGP) use and the investigations were conducted in support 
of redevelopment of the property into a rail terminal and convention center. Responsible for monitoring well 
construction, soil drilling, data interpretation, and report preparation. The report included plans for managing 
contaminated soil and groundwater as well plans for long-term monitoring at the site. 

Karlsberger Architecture, P.C. - Various Sites: 
Principal-in-Charge for site investigations and property evaluations for building design and construction 
specifications at various development sites in New York City.  The investigations included reviews of site historical 
information from Sanborn maps and state/federal database searches as well as subsurface investigations to 
characterize soil and groundwater quality.  Mr. Tramposch identified one of the properties as the former Brooklyn 
Union Gas Flatbush Works manufactured gas plant (MGP) and MGP contaminants were identified.  

GM Plant Decommissioning, Clark, NJ: 
Task Manager for a site previously used as an automobile assembly plant in Clark, New Jersey. Responsible for 
delineation of contamination and interpretation of hydrogeologic, geologic, and geotechnical data; and supervision 
of shallow and deep monitoring well construction.  Evaluated 25 underground storage tanks for compliance with 
NJDEP/USEPA requirements.  The project also included determination of soil remediation or reuse options and 
the development of remedial plans in accordance with NJDEP requirements.

GM Plant Decommissioning Study, Trenton, NJ: 
Project Manager for a NJDEP ISRA plant closure investigation which included a complete facility assessment 
with environmental sampling to identify potential environmental concerns.  Project scope involved the 
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investigation of PCB transformers, wastewater treatment equipment, RCRA storage areas, waste treatment tanks, 
USTs, ASTs, process equipment and potential asbestos-containing materials throughout the plant.  Soil and 
groundwater contaminant levels were compared to NJDEP standards to determine cleanup requirements for site 
soil and groundwater.

Federal Deposit Insurance Corporation (FDIC), MA: 
Project Engineer responsible for performing environmental assessments of several properties to identify 
environmental concerns relating to property transfer.  Assessments involved site walkover inspections and file 
reviews for the identification of asbestos containing materials as well as lead based paint.

USAF Plattsburgh AFB, NY: 
Task Leader responsible for oversight of field work including groundwater, soil, and sediments sampling; 
developing geologic interpretations; and assisting in report preparation for several assignments of this Indefinite 
Delivery Type Contract for the U.S. Air Force. 
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Summary of Experience

Lead and Asbestos Monitoring and Design Services Contract, NY – NYC 
Transit Authority MTA (March 2014 to Present): 
Professional Engineer responsible for overall management of the survey and 
design drawings and reports. Services include QA/QC and review of all design 
documents. Ms. Ransbottom is the engineer on staff responsible for stamping 
all drawings. Project sites include operating substations, subway stations, office 
buildings, mechanical rooms, rail yards, bus depots, tunnels, bridges, manholes 
and other structures.

New York Power Authority, City of Buffalo Energy Master Plan (Wendel 
Energy Services), Buffalo, NY (Jan. 2014 – June 2014): 
CORE acted as subconsultant to Wendel Energy Services to provide 
information regarding an Energy Master Plan for the City of Buffalo. The 
Master Plan will plan and coordinate strategies to improve energy efficiency 
that will support economic growth, create jobs, and serve the residents of New 
York State. Ms. Ransbottom was Project Manager responsible for the oversight 
of data collection, analysis, and development of recommendations for improved 
coordination and planning efforts between governmental departments, 
non-governmental agencies, and utility companies. She reviewed energy 
purchasing processes and strategies, analysis of future energy requirements, and 
recommendations for energy procurement strategies. 

Various Asbestos Design Certifications, Various Firms, Buffalo, NY (Jan. 
2014 to Present): 
Professional Engineer responsible for oversight and approval of asbestos 
investigations and reports, and development of abatement work plans for 
various Dormitory Authority of the State of NY (DASNY), State University 
Construction Fund (SUCF) and NY State Office of General Services (OGS) 
building projects. CORE is typically a subconsultant to an architect or 
engineering firm for this work. Ms. Ransbottom has completed certifications 
for various local firms including Sienna Environmental Technologies, 
Trautman Associates, Mach Architecture, and Architectural Resources. 
Examples of projects include design certifications for various SUNY school 
buildings (including Albany, Buffalo, Fredonia, Oswego, Plattsburgh, 
and Purchase) and for various local primary and secondary schools.  Ms. 
Ransbottom has also completed design certification for the NYS Office for 
People with Developmental Disabilities (OPWDD) Fire Safety Improvements 
& Associated Asbestos & Hazardous Materials Abatement Program.

Phase I Environmental Site Assessment, Wills Building, Long Island City, 
NY, Rockrose Development Corp. (October 2014):  
Project Manager responsible for completion of Phase I Environmental Site 
Assessment (ESA) at the Wills Building in New York City.  Phase I ESA was 
performed to identify recognized environmental conditions (RECs), historical 
recognized environmental conditions (HRECs), controlled recognized 
environmental conditions (CRECs), and/or potential environmental concerns 
(PECs).  The Phase I ESA identified RECs and a PEC in connection with the 
target property, and multiple RECs, CRECs, and PECs in connection with 
adjacent/nearby properties.

Experience
CORE: 1 Other: 19

Education
B.S. Civil Engineering, University of 

Pittsburgh, 1993

Professional Registration
New York State Licensed 

Professional Engineer

Certifications

NYSDOL Asbestos Project Designer

Current Responsibilities
Ms. Ransbottom has 20 years pro-
fessional experience in Civil / Site 
/ Transportation engineering. Ms. 
Ransbottom has extensive expe-
rience working with various state 
agencies (NYSDOT, NYS Thruway, 
NYSDEC, NYPA) and several 
local counties and municipalities. 
She is experienced in managing and 
coordinating the planning, design, 
and construction phases of a variety 
of project types including transpor-
tation and roadway projects, civil/site 
projects and various studies (corridor, 
traffic, feasibility, environmental).
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Brownfield Remedial Investigation and Remediation, Wills Building, Long Island City, NY, Wills Family 
Group Limited Partnership (June 2014 to Present): 
Professional Engineer responsible for review and approval of Phase I Remedial Investigation (including 
installation of soil boring and groundwater monitoring wells), Remedial Investigation Work Plan (RIWP) for 
additional Site investigation activities and an Interim Remedial Measure (IRM) Work Plan to address sub-slab 
vapor and indoor air quality issues in the on-Site building. Responsible for review of application paperwork for 
admission to the New York State Brownfield Cleanup Program. Also responsible for review of design plans for 
installation of a sub-slab depressurization system.

Stormwater Pollution Prevention Programs, Zaepfel Development Corp., Williamsville, NY (Jan. 2014 to 
April 2014):  
Professional Engineer responsible for the oversight and QA/QC for SWPPP inspections of the Remmington 
Woods Apartments and the PHH Office Building construction projects in Williamsville, NY, Erie County. 
Monthly inspections, inspection reports, and monthly, quarterly, and yearly summaries of inspections for both 
properties were required.

Fuel System Installation, Port Authority of NY-NJ, Red Hook Container Terminal, Bronx, NY (Jan. 2014 to 
Present):  
Project Manager responsible for the development of site plans and details for the installation of a Petroleum Bulk 
Storage dispensing system at the Red Hook Container Terminal in Bronx, NY. Designs include the placement of 
tanks, fuel dispensers, and related monitoring equipment as per the relevant New York City Codes & regulations 
(NEPA 30). Development of a Fire Suppression system is also included in the design.

Fuel System Installation, 362 Kingsland Ave, Brooklyn, NY, Mendon Trucking and Leasing (May 2014 to 
Present): 
Professional Engineer responsible for review and approval of site plans and details for the installation of a 
Petroleum Bulk Storage dispensing system at Mendon Trucking & Leasing in Brooklyn, NY.  Designs include 
the placement of tanks, fuel dispensers, employee kiosk, a light pole, and associated monitoring equipment as per 
relevant New York City Codes & regulations (NEPA 30).

Oil/Water Separation Engineering Report, 360 Kingsland Ave, Brooklyn, NY, ESF Transport Inc. (April 
2014 to May 2014):  
Professional Engineer responsible for completion of Engineering report for ESF Transport located in 
Brooklyn, NY.  The report detailed and provided cost estimates for three (3) alternatives to remediate oil/water 
contamination leaving the facility through the municipal storm water system.  Engineering analysis of local 
hydrology and unique conditions of the site were performed and used to develop alternatives that gave flexibility 
to the client while conforming to the SPDES permit.

Health & Safety Plan, The LIRO Group, Syosset, NY (Jan. 2014):  
Project Manager responsible for the development of a General Health & Safety Plan for The LIRO Group 
located in Syosset, NY. The plan provides guidelines for safety of LIRO employees and contractors and covers 
topics such as safety training, emergency action plans, job hazard analysis, means of egress, hazard communication, 
materials handling, and protective equipment. The plan includes examples of safety inspection checklists, noise 
& dust mitigation plans, maintenance and protection of traffic plan, lockout/tagout program, and confined space 
program.

Phase I Environmental Site Assessments, 21 S. Ryan Street and 245 Dearborn Street, Buffalo, NY – 
Buffalo Urban Renewal Agency (September 2014):  
Project Manager responsible for completion of Phase I Environmental Site Assessments (ESAs) for two 
properties in Buffalo, NY.  Phase I ESA for the property at 21 S. Ryan Street identified possible groundwater 
impacts and soil vapor intrusion issues from an upgradient dry cleaning facility that was a known point source 
of impacts to the subsurface.  The Phase I ESA resulted in a Phase II Environmental Site Investigation (ESI) to 
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evaluate the possibility that these impacts had migrated to the target property.

NYC School Construction Authority (SCA) Environmental Consulting Survey, Design, Project/Air 
Monitoring, and Sample Analysis Services to Industrial and Environmental Hygiene Division (Contract 
No. C000012710) (September 2014 to Present): 
Professional Engineer responsible for review and approval of asbestos surveys, design, abatement monitoring, 
and final reports.  Surveys include collection of bulk samples throughout campuses including operating office 
buildings, mechanical rooms, and various other structures.

NYC School Construction Authority (SCA) Industrial & Environmental Hygiene Consulting Services in 
Connection with Hazardous Materials (Contract No. C000013006) (March 2014 to Present):  
Professional Engineer responsible for oversight and QA/QC regarding reviews of Excavated Material Disposal 
Plans (EMDP) submitted by contractors for various NYC Schools projects. The EMDP’s are reviewed 
against Earthwork specifications and templates.  Reviews include the EMDP, as well as Site plans, Sample 
Characterization plans, Health and Safety Plans, and sample analytics.

Diesel Exhaust Fluid Dispensing System, Ryder Truck Rental Inc. (Feb. 2014):  
Professional Engineer responsible for reviewing and approving site plans & details for the installation of a 1000 
gallon enclosed aboveground diesel exhaust fluid (DEF) dispensing system for Ryder Truck Rental Inc. at the 
Farmingdale, NY facility in Suffolk County.  Ms. Ransbottom oversaw engineering and administrative support to 
Ryder to expedite the tank registration process with the Town of Babylon and Suffolk County.

Asbestos, Lead and PCB Abatement Design, Buffalo Public Schools, PS 95, Buffalo, NY (Jan. 2014 to 
October 2014): 
Professional Engineer responsible for completing Hazardous Materials Abatement design drawings and 
specifications to document locations and methods of removals for abatement contractor bidding purposes. Design 
followed inspection and survey of several areas within Buffalo Public School 95 for renovation work to replace 
several air handling units. 

Construction Inspection, Westmont Ridge Development project, Ellicottville, NY (2013): 
Ms. Ransbottom performed construction inspection for the $22 million, multi-phase Westmont Ridge 
Development project at Holimont Ski Resort.  The project included construction of several roadways and 
utilities to ultimately serve a total build out of 94 ski in/ski out residential properties and 72 condominiums.  Ms. 
Ransbottom coordinated directly with the contractors (Northrup Construction and Coldsprings Construction) 
on a daily basis to ensure the project was built to the design plans and specifications. In addition to new roadway 
construction, the project included new water and sewer lines, storm drainage and large culverts, and retention 
ponds. 

NYS Department of Transportation (DOT), Reconstruction of Main Street, Village of East Aurora, NY 
(2004 to 2007): 
Project Manager for this project to reconstruct approximately 2 km of US 20A/NY16/NY78, Main Street, 
between the Traffic circle and the East Village Line. The project included Right of Way mapping, grading and 
drainage design, utility coordination, traffic signage/markings, street lighting, landscaping, pavement design, and 
maintenance of traffic. Also included design of a roundabout to replace the existing traffic circle and evaluate 
design options for additional roundabouts in the project area. A coordinated traffic signal system was designed 
in order to improve traffic flow through the corridor. Context Sensitive Design principles were used to develop a 
design to meet transportation needs as well as the needs of the community. Project also included a video survey of 
the existing drainage system and obtaining of oblique aerial photographs from a helicopter. This project included 
considerable public involvement and Public Meetings. Ms. Ransbottom developed and maintained both a project 
newsletter and project website to provide information regarding this high profile project. She was the lynchpin 
between the numerous stakeholders, including the Village Reconstruction Task Force, the driving force behind 
the project. She met with the Village Task Force every two weeks for the four-year duration of the design. Ms. 
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Ransbottom’s commitment to communication and organization between the task force and all other stakeholders, 
such as SHPO, NYSDOT, and NYSDEC, kept the project on schedule and moving smoothly.

City of Buffalo Department of Public Works, Reconstruction of Main Street, Buffalo, NY (2000 to 2002): 
Project Manager/Senior Transportation Engineer for this locally administered, federally aided project to 
reconstruct Main Street from Bailey Avenue (US62) to the Scajaquada Expressway (NY198). Ms. Ransbottom 
was involved in the project from preliminary design to beginning of construction. Preliminary design included 
preparation of Design Report, highway capacity analyses, accident investigations, subsurface testing, bridge 
inspections, development projections, utility research, historical investigations, and bike route analyses. Final 
design included pavement replacement, widening and intersection re-alignment, drainage improvements, utility 
relocations, new traffic signals, bridge rehabilitation, maintenance of traffic plan, street signage/markings, and 
street lighting. The project required coordination with numerous federal, state, local, and private agencies, groups, 
and utilities. This project required numerous public meetings to keep the public informed of project progress. As 
project manager, Ms. Ransbottom went door to door to meet and coordinate with business owners. Since their 
businesses would be affected the most by the reconstruction of Main Street, she made sure the design included 
accommodations for temporary parking and maintaining pedestrian traffic during construction.

City of Buffalo Department of Public Works, Reconstruction of Elmwood Avenue in Buffalo NY: 
Project Manager for this project to reconstruct nearly 1 mile of roadway along Elmwood and Forest Avenues. 
Project included preparation of Design Report, many design alternatives (including roundabouts), separating 
storm sewer from combined storm/sanitary system, accident analyses, capacity analyses, soil and pavement 
evaluation, utility coordination, traffic signage, street lighting, landscaping, and maintenance and protection of 
traffic. The design utilized Context sensitive design solutions and included a coordinated traffic signal system 
and City gateway features. The project area included Buffalo State College, Buffalo Psychiatric Center, Albright 
Knox Art Gallery, Buffalo Olmsted Parks and the Elmwood commercial strip. Ms. Ransbottom was responsible 
for coordinating with and obtaining agreement between several groups including the State Historic Preservation 
Office (SHPO), the City of Buffalo, NYSDOT, and a very active community task force. Her innovative design 
options were the key to getting consensus on the design of the project. She provided design alternatives that 
included safe and efficient operation for vehicles, bicycles, and pedestrians in this unique City neighborhood.

Greater Buffalo Niagara Regional Transportation Council (GBNTRC), Traffic Signal Optimization Project 
(2011 to 2012): 
Project Manager for this $400k project to develop and implement cost effective traffic signal timing and 
coordination plans for 6 major corridors in the Buffalo area (142 signals) to reduce travel times and emissions. The 
project provided significant traffic flow improvements to the corridors with yearly benefits of over $1M in reduced 
travel time, stops, and gas consumption. City of Buffalo corridors included Clinton St. and Elmwood Ave. Traffic 
volume counts and geometric data were inventoried to develop coordination timings for each of the systems 
using the latest Synchro software. The resulting Synchro traffic models were used to manage and maintain the 
Owner’s traffic network and provide a database for volumes, lane geometry, signal timing and phasing, and system 
coordination and offsets. Ms. Ransbottom also coordinated with the City of Buffalo Signal Dept. to assist with 
implementing new timings and phasings manually in the signal controllers.

City of Buffalo Department of Public Works, Curb and Sidewalk Project, Buffalo, NY: 
Project Manager responsible for this $400,000 Locally Administered Federally Funded stimulus project for the 
City of Buffalo. Because it was a stimulus (ARA) project, it had a fast-paced design schedule (only 9 weeks). 
Project included curb and sidewalk replacement and curb ramp reconstruction to ADA standards on eight City 
streets. The project was closely coordinated with a separate project to mill/overlay the same eight City streets. Ms. 
Ransbottom’s ability to provide a meticulous paperwork trail from design through construction assisted the City 
through two successful FHWA stimulus audits.
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City of Buffalo Department of Public Works, Seneca Street Streetscape, Buffalo, NY: 
Project Manager responsible for this $1 million Locally Administered Federal Funded project in the City of 
Buffalo. This was a streetscape project on Seneca Street from Hayden Street to Indian Church Road (approx. 1 
mile), and included mill and overlay of the pavement, curb and sidewalk replacement, ADA compliant curb ramps, 
and traffic signal improvements at two intersections. This project also incorporated performing a traffic signal 
coordination / optimization study for the entire length of Seneca St. from Michigan Avenue to the City Line. 

Greater Buffalo Niagara Regional Transportation Council (GBNTRC), Feasibility Study for 
Accommodating Motor Vehicles within the Pedestrian Mall on Main Street, Buffalo, NY: 
Project Engineer responsible for compiling this study in conjunction with the City of Buffalo, NFTA, GBNRTC 
and Buffalo Place. Ms. Ransbottom attended numerous meetings with the project team in an effort to develop the 
feasibility study, which ultimately moved this important project in the City forward. The study included a matrix 
of numerous feasible options, photo simulations, and costs associated with all options.

Erie County Department of Environment and Planning, Black Rock Canal Park Feasibility Study, Buffalo, 
NY (2010): 
Project Manager for this project as subconsultant to a Landscape Architect. Responsibilities included topographic 
and boundary surveys of a series of connected Erie County-owned waterfront parks. The study was to determine 
possible future development in the parks. Project included inspection of the Black Rock Canal park interlocked 
steel sheet-pile cantilevered retaining wall approximately 2200’ in length. The inspection was conducted above 
water using a boat and walking along the top. Also prepared sketches and preliminary costs for a cantilevered 
walkway for a new pedestrian bridge over Cornelius Creek.

Erie County Department of Public Works, Maple Road Reconstruction Project (Flint Road to Niagara Falls 
Blvd), Amherst, NY: 
Project Manager for this project as subconsultant to Prime consultant. Project included widening of shoulders 
along Maple Road, adding turning lanes to assist capacity issues, improved drainage systems, and replacement 
of guide rails. Project also included reconstruction of North Bailey Avenue between Maple and Romney 
Road including left turning lanes to alleviate traffic conditions and replacement of existing drainage system. 
Responsibilities included traffic analyses and capacity analyses in coordination with replacement of all traffic 
signals along Maple and North Bailey, a new signal at the intersection of Bowmart and North Bailey, and new 
sidewalks with handicap ramps and pedestrian signals.

Cattaraugus County Department of Public Works, St. Bonaventure University Access Improvements 
Project, Allegany, NY (2008 to 2010): 
Project Manager for this $2M project that included several improvements at St. Bonaventure University (a 
private campus). Improvements included the design of a new multi-use trail, reconstruction, and realignment of 
several campus roadways; construction of a new campus access road; redesign of an existing 5-way intersection; 
stormwater treatment (bioretention), amenities and signage; and a new public safety/restroom building. Project 
included topographic survey/mapping, ROW mapping, Environmental Assessment, civil/site and structural design 
of the new building, and construction support/inspection. Ms. Ransbottom effectively coordinated and resolved 
environmental issues associated with wetland impacts, contaminated soils, floodplain encroachment, utility 
relocations, and impacts to historically sensitive areas.  

Cattaraugus Country Department of Public Works, Replacement of Little Valley Bridge #15 - North Ninth 
Street over Little Valley Creek: 
This project replaced a deficient 30 ft. span highway bridge and an adjacent trail bridge over the Little Valley 
Creek. Both structures were replaced with a two-cell reinforced precast concrete box structure. The channel is on a 
curved and skewed alignment that required a structure design, which was curved through the site. Wingwalls were 
also precast, and the trail was extended over the upstream side of the bridge. As Project Engineer, Ms. Ransbottom 
was responsible for highway design, MPT, and design report preparation.
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Village of East Aurora, NY, Landscaping and Scenic Beautification Project, East Aurora, NY: 
Project Manager for this $1M Transportation Enhancement Program (TEP) project in the Village. The project 
was locally administrated and federally funded. Project included new directional signage within the Central 
Business District, new Village boundary signs, and improvements to alleyways in downtown area with new 
signage, landscaping, and lighting. Project also included extensive restoration of pedestrian pathways and parking 
areas on the National Historic Landmark Roycroft campus. This project was designed in close coordination with 
another of Ms. Ransbottom’s projects to install drainage on the Roycroft campus, which previously had no storm 
drainage system. The National Historic Landmark status necessitated extensive coordination with the State 
Historic Preservation Office (SHPO). Ms. Ransbottom coordinated the Environmental Assessment for both 
projects on the campus, which included a month-long Phase III Archaeological Data Recovery phase.

Roycroft Campus Corporation (RCC), Roycroft Campus Drainage Project: 
Project Manager for drainage improvements on the Roycroft Campus, a recognized National Historic Landmark, 
which lacked storm water collection and flooded frequently. Mrs. Ransbottom also guided the Campus through 
extensive reviews by the State Historic Preservation Office.

City of Tonawanda NY, Delaware Street Rehabilitation: 
Transportation Engineer responsible for writing Draft Expanded Project Proposal (EPP) for the select 
reconstruction and general rehabilitation of Route 384, Delaware Street, a locally administered, federally aided 
project. Provided pavement evaluation, horizontal and vertical alignment analysis, drainage analysis, replacement 
of sidewalks, driveway aprons and curbs, intersection improvements, right-of-way analysis, traffic volumes, non-
standard features, safety considerations and alternative lane configurations. Analyzed traffic counts, signal phasing 
and existing conditions at all signalized intersections and used Highway Capacity Manual methodology and 
Highway Capacity Software to determine a LOS at these intersections and examine the need for improvements. 
Coordinated presentations to and feedback from the client.  

New York State Department of Transportation (NYSDOT), Hamburg, NY:  
Project Engineer responsible for the Route 75 reconstruction and widening included pavement widening design, 
pavement full-depth reconstruction design, intersection design, closed drainage system design, curb design, 
sidewalk design, waterline design and tabulation, performed vertical geometric design calculations, and horizontal 
geometry calculations to determine proposed curb locations.  

NYSDOT, Towns of Clarence and Newstead, NY: 
Project Engineer responsible for the reconstruction of Route 5 (Main Street). The project included writing 
pre-draft and Draft Design Report/Environmental Assessment for project involving rehabilitation, widening, 
intersection design, closed-drainage system design, traffic operations analysis, reconstruction through an historic 
business district, installation of new traffic control devices (signs and signals), left and center turn lane analyses, 
curb and sidewalk design, and replacement of two box culverts. Performed horizontal and vertical geometric 
design, driveway analysis, preliminary Right-of-way analysis, and coordination with utility owners. 

NYSDOT, Town of Newfane, NY: 
Project Engineer responsible for minor widening, intersection improvements, open and closed drainage system 
analyses, and traffic analysis of signalized intersections for the Route 78 rehabilitation and reconstruction, 
Lockport-Olcott Road. Wrote Design Reports that included descriptions of existing speeds and delay, traffic 
volumes, Level of Service (LOS), non-standard features and safety considerations. Performed horizontal and 
vertical geometric design, super elevation design, intersection design, left turn lane analysis, driveway design, curb 
and sidewalk design, preliminary Right-of-way analysis, tree analysis, pavement reconstruction and widening 
design and design of drainage systems. Prepared public hearing materials, including script, slides, and brochure; 
coordinated preparation of take-line meeting materials such as colored plans and cross sections; prepared and 
reviewed individual take maps. Assisted in development of Right-of-Way plan. Wrote Final Design Report that 
included responses to comments generated at public hearing. Prepared 40% and ADP submittals, including 
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estimates.   

NYSDOT, Route 240 Reconstruction, Harlem Road, Amherst, NY:  
Project Engineer responsible for writing Draft and Final Design Report. The report included descriptions of 
existing speeds, traffic volumes, and level of service and safety considerations, preparing responses to general and 
individual comments generated at the public hearing. Also included was a left turn lane analysis, assistance with 
pavement full-depth reconstruction design, center turn lane evaluation, intersection design, curb and sidewalk 
design, horizontal and vertical geometric design, assistance with design of right-of-way plan, and preparation of 
individual ROW acquisition maps.

NY State Thruway Authority, New E-ZPass Only Toll Lanes at Five Buffalo area Locations (2004 to 2005): 
Project Manager for this project involving new E-ZPass Only toll lanes at five Buffalo area interchanges - 
Pembroke (#48A), Depew (#49), Silver Creek (#58), Dunkirk (#59) and North Grand Island Bridge (#89). The 
project included data collection and research, topographic survey and mapping, Environmental Assessment, 
preliminary and detailed design, geotechnical work, electrical design, structural design, and construction 
administration. This project was part of a Thruway term agreement that included four other projects in the Buffalo 
area coordinated and managed by Ms. Ransbottom.

Town of Wheatfield, NY, Drainage Study: 
Civil Engineer responsible for analyzing existing drainage systems when problems arose and proposing alternative 
solutions, using HEC-2 computer software to analyze impact of existing and proposed cross culverts and bridges 
on Sawyer Creek, and reviewing subdivision site plans including drainage design, contour design, detention ponds 
and roadway horizontal and vertical geometry.

Chautauqua County Industrial Development Agency (CCIDA), Dunkirk and Fredonia NY: 
Project Engineer responsible for researching and evaluating financial and operational information regarding sewer 
operations, assisted in preparation of a report regarding development of a master sewer district for Northern 
Chautauqua County, and met with City and Village officials and County agencies.

Town of Hamburg, NY, Master Plan Update: 
Civil Engineer responsible for updating information regarding transportation, infrastructure, land characteristics 
and environmental restrictions within the Town, using information to write Town Master Plan, and meeting with 
various Town committees and officials and state and county transportation agencies.

New York Air National Guard, Niagara Falls, NY:  
Project Engineer responsibilities for this term contract/Kirsch Drive reconstruction included the redesign of 
roadway on Air National Guard base that included horizontal and vertical geometric design, pavement full-depth 
reconstruction design, and coordinating design with existing utilities. Performed NYANG Type “A” services 
including design evaluation of several alternative roadway designs and preparation of report, and performed 
NYANG Type “B” services including design and evaluation of proposed project, technical specifications, 
horizontal alignment data, maintenance, and protection of traffic, cross-section design, and cost estimates.

Little Ausable River Trail, Peru, NY:  
Project Manager for this $800,000 Rails-to-Trails conversion project in Town of Peru.  The project included 
design of a picturesque trail along the Little Ausable River between two of the Town’s most popular historic parks.  
Ms. Ransbottom worked closely with the Town to ensure proper procedures for the Transportation Enhancement 
Program (TEP) were followed and assisted in dealing with the NYSDOT regarding the trail crossing a 
state highway.  The project included design of a 180 ft. long steel and timber pedestrian bridge and extensive 
coordination with the NY State Historic Preservation Office including completion of a Phase IA and IB Cultural 
Resource investigation.
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Summary of Experience

Remedial System Design for the Wills Building, Long Island City, NY – 
Wills Family Group Limited Partnership: 
Environmental Engineer responsible for design of an active sub-slab 
depressurization system (SSDS) as an Interim Remedial Measure (IRM) to 
address and mitigate known impacted indoor air quality (IAQ) as a result 
of vapor intrusion. Used data acquired during execution of a pilot test to 
determine construction parameters for the SSDS.  Assisted in preparation 
of a Design Analysis Report submitted to New York State Department of 
Environmental Conservation (NYSDEC) for approval.  Performed all required 
CADD drawings and specifications for the SSDS, and assisted with obtaining 
the required building permits from NYC.

Lead and Asbestos Monitoring and Design Services Contract, NY – NYCT 
MTA: 
CADD Manager responsible for completing all survey and design drawings for 
the Indefinite Quantity Asbestos and Lead Monitoring and Design Services 
for miscellaneous construction projects contract. Mr. Barrey is responsible for 
the completion of ACM sample location drawings, ACM quantity drawings, 
and abatement drawings. Project sites include operating substations, subway 
stations, office buildings, mechanical rooms, rail yards, bus depots, tunnels, 
bridges, manholes, and other structures.

Asbestos Services, Five Boroughs, New York City, NY – New York City 
School Construction Authority: 
CADD Manager responsible for the completion of all design drawings for 
asbestos, lead and PCB projects for the Asbestos, Lead, Mold, and PCB 
Environmental Services Contract. Mr. Barrey prepares ACM and PCB 
drawings based on information given from the field inspections.  

Phase I Environmental Site Assessment, SYMS Corp:  
Project Engineer responsible for investigating and reporting for McKinley, Inc. 
for the SYMS building located in Williamsville, NY in Erie County. Executed 
historical records reviews including but not limited to environmental records, 
proprietary records, topographical maps, Sanborn maps, aerial photography, 
and City Directories to assess the current and past environmental conditions at 
the site. In addition, interviews with the owner & occupants were performed as 
well. 

Phase I Environmental Site Assessment, Eberl Ironworks:    
Project Engineer responsible for investigating and reporting for Eberl 
Ironworks for the Buffalo Metal Fabrication building located in Buffalo, NY 
in Erie County. Executed historical records reviews including but not limited 
to environmental records, proprietary records, topographical maps, Sanborn 
maps, aerial photography, and City Directories to assess the current and past 
environmental conditions at the site.  In addition, interviews with the owner & 
occupants were performed as well.

New York Power Authority City of Buffalo Master Plan, Wendel Energy 
Services, Buffalo, NY:  
Project Engineer responsible for the Energy Planning & Coordination 

Experience
CORE: 1 Other: 4

Education
B.S., Environmental Engineering, 

State University of New York at 
Buffalo, 2013

Certifications
NYSDEC Erosion and Sediment 

Control Certificate

Current Responsibilities
Mr. Barrey has five (5) years of expe-
rience in Environmental Engineering 
included remediation design, tank 
design and permitting. He is experi-
enced with CADD and has produced 
drawings for various projects includ-
ing asbestos/lead abatement design, 
above and underground storage tank 
design, and various civil engineering 
designs.  Mr. Barrey has experience 
with hazardous waste remediation, 
environmental assessments, ground-
water modeling, and wastewater 
treatment.
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Section of the Master Plan.  Tasks included collecting Citywide and third party stakeholder data regarding 
energy procurement practices in Buffalo, NY in Erie County.  Mr. Barrey also performed an analysis of current 
market rates along with forecasted rates out to 2030 which when compared to City of Buffalo data pinpointed 
areas of improvement.  This information was used to provide recommendations to the City of Buffalo on how 
the procurement of energy could be made more cost effective and made attempts to leverage the large group of 
stakeholders to improve markets rates. 

Habitat Restoration Project at Calvert Vaux Park (formerly Dreier-Offerman Park), Brooklyn, NY:  
This project included the construction of aquatic and coastal upland habitats, wetland restoration, and trail 
construction.  The project also involved the removal of 3.2 acres of contaminated soil. NYSDEC Erosion and 
Sediment Control Inspector responsible for coordination of and reporting on weekly Stormwater Pollution 
Prevention Plan (SWPPP) inspections for monitoring, recording and reporting on the condition of soil erosion 
and sedimentation practices that were employed to comply with the NYSDEC SPDES General Permit for Storm 
Water Discharges from Construction Activities (GP-0-10-001).

Fuel System Installation, Port Authority of NY-NJ:  
Project Engineer responsible for developing site plans & details for the installation of two (2) Petroleum Bulk 
Storage dispensing systems for Franklin Company Contractors at the Red Hook Container Terminal in the 
Bronx, NY in Nassau County.  Designs included the placement of tanks, fuel dispensers, and related monitoring 
equipment as per the relevant New York City Codes & regulations (NEPA 30). Development of a Fire 
Suppression system was also included in the design.

Fuel System Installation, 362 Kingsland Ave, Brooklyn, NY, Mendon Trucking and Leasing:    
Project engineer responsible for developing site plans & details for the installation of a Petroleum Bulk Storage 
dispensing system at Mendon Trucking & Leasing in Brooklyn, NY.  Designs include the placement of tanks, 
fuel dispensers, employee kiosk, a light pole, and associated monitoring equipment as per relevant New York City 
Codes & regulations (NEPA 30).

Fuel System Upgrades, EC 63:  
Project engineer responsible for developing site plans & details for the relocation of Petroleum Bulk Storage 
service lines for Galante Architecture at the Engine Company 63 in Brooklyn, NY.  Designs include the 
relocation of fill and suction lines, fuel dispenser, and utilities as per relevant New York City Codes & regulations 
(NEPA 30).

Oil/Water Separation Engineering Report, 360 Kingsland Ave, Brooklyn, NY, ESF Transport Inc.:    
Project Engineer responsible for developing an Engineering report for ESF Transport located in Brooklyn, NY.  
The report provided insights into the costs associated with three (3) different alternatives to remediating oil/
water contamination leaving the facility through the municipal storm water system.  Engineering analysis of local 
hydrology and unique conditions of the site were performed and used to develop alternatives that gave flexibility 
to the client while conforming to the SPDES permit.

Health & Safety Plan, The LIRO Group:  
Project Engineer responsible for developing a General Health & Safety Plan for The LIRO Group located in 
Syosset, NY.  The plan provided guidelines for safety of LIRO employees and contractors and covered topics such 
as safety training, emergency action plans, job hazard analysis, means of egress, hazard communication, materials 
handling, and protective equipment.  Also developed in the plan were examples of safety inspection checklists, 
noise & dust mitigation plans, a protection of traffic plan, a lockout/tagout program, and a confined space 
program.

Excavated Materials Disposal Plan Review, NYCSCA: 
Junior Engineer responsible for reviewing excavated materials disposal plans for accuracy to the design 
specifications for numerous NYC public schools.  The project includes confirming analytical results, waste 
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transporter permits, disposal facility permits, and contractor sampling plans for conformance to local NYC codes 
and regulations.

Diesel Exhaust Fluid Dispensing System, Ryder Truck Rental Inc.:  
Project Engineer responsible for developing site plans & details for the installation of a 1000 gallon enclosed 
aboveground diesel exhaust fluid (DEF) dispensing system for Ryder Truck Rental Inc. at the Farmingdale, NY 
facility in Suffolk County.  Mr. Barrey provided engineering and administrative support to Ryder to expedite the 
tank registration process with the Town of Babylon and Suffolk County.

Backflow Prevention Device Design, Zaepfel Development Corp.:  
Provided engineering services for the design and installation of a Backflow Prevention Device for Zaepfel 
Development Corporation’s Remmington Woods Apartments in Williamsville, NY in Erie County.  The project 
included analyzing historical hydrologic data, municipal water distribution data, current hydrant flow data 
collection, and drafting designs in AutoCAD.

Stormwater Pollution Prevention Programs, Zaepfel Development Corp.:  
NYSDEC Erosion and Sediment Control Inspector responsible for the routine inspection of the Remmington 
Woods Apartments and the PHH Office Building in Williamsville, NY in Erie County.  Preformed weekly 
inspections, developed inspection reports, and provided monthly, quarterly, and yearly summaries of inspections 
for both properties.

Computer Aided Drafting & Design, Franklin Company Contractors:  
Computer aided drafter & designer responsible for performing all CADD work for the Franklin Company 
contractors.  Mr. Barrey has completed a wide range of designs for the company including but not limited to 
As-Builts, petroleum tank installations, excavation plans, site maps, maintenance of traffic plans, and equipment 
details.

Phase II Environmental Site Assessment, Wills Building:   
Computer aided drafter & designer responsible for performing all CADD work for the Phase II remedial 
investigation at the National Rubber site located in Brooklyn, NY.  The work included the creation of site maps 
for existing wells, proposed exploratory wells, and a sub-slab depressurization system.  

Remedial Investigation, Buffalo Color Corporation, Buffalo, NY:  
Remedial Project Manager (University of Buffalo) for the Remedial Investigation/Feasibility Study (RI/FS) at the 
Buffalo Color Corporation in the City of Buffalo, along the Buffalo River. Mr. Barrey managed a team effort to 
create a remedial design to re-develop the land for commercial and light industrial zoning uses. Responsibilities 
included reviewing the Phase I and Phase II assessments that had been performed for the site.

Wastewater Plant Design, Buffalo: 
Project Engineer responsible for developing all stages in the design of a wastewater treatment plant. Utilized the 
knowledge of chemical and treatment processes to meet remedial goals of the wastewater.

Drinking Water Distribution System Design, Buffalo: 
Project Engineer responsible for developing a drinking water distribution network to supply clean water to a 
community in northern California. Mr. Barrey incorporated the use of network design software (EPANET) to aid 
in the sizing and placement of the new distribution system in order to project future supply needs of the growing 
community. 

Environmental Impact Statement Review, Buffalo: 
Project Engineer responsible for the review of a final impact statement for a proposed redevelopment of a federal 
military ammunitions testing facility. Responsible for reviewing the state and federal guidelines for air, noise, soil 
and water pollution along with key factors such as public acceptance, ecological footprint, economic impacts and 
effects on endangered species. 
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Life Cycle Analysis, Buffalo: 
Engineer responsible for an in depth look at energy, materials and costs required to create and install a rooftop 
solar array located in Buffalo and to compare it to the energy generated by the current system.  Mr. Barrey was 
responsible for developing detailed cost analyses, and transportation and energy matrices to determine a benefit to 
cost ratio for different rooftop photovoltaic systems. 

Volunteer at Buffalo Niagara Riverkeeper:  
Mr. Barrey was involved in an Outreach program in which the community is engaged at tabling events and 
speaking engagements to develop awareness of the Riverkeeper mission.  He was also involved in a River 
Stewardship program in which water quality testing, research and cleanups are performed. 

Town of Amherst, NY Parks Department: 
Mr. Barrey was a manager in the Town Park’s Department where he supervised several seasonal employees and 
maintained public grounds by pesticide application, watering, excavation, berm installation, tree/shrub planting, 
debris removal, and several drainage installations. 
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Summary of Experience

Habitat Restoration Work at Calvert Vaux Park (formerly Dreier-Offerman 
Park), Brooklyn, NY: 
Principal responsible for providing air monitoring services to monitor upwind 
and downwind areas of excavation work to ensure that dust concentrations in 
air did not exceed New York State Department of Environmental Conservation 
(NYSDEC) regulations [TAGM 4031]. CORE provided professional/civil 
engineering services to perform site inspections required to conform to the 
requirements in the NYSDEC Pollution Discharge for Construction Activities, 
General Permit GP-0-08-001. 

Phase I Environmental Site Assessments (ESA) - Queens, NY: 
Completed the project Quality Assurance and Quality Control (QA/QC) 
review for ESAs completed for two (2) self storage facilities. The ESAs were 
prepared in accordance with ASTM E 1527-05 and EPA All Appropriate 
Inquiry standards. The confirmation of the recognized environmental 
conditions (RECs) and overall review of all reports submittals was completed. 
A scope of work for Phase II ESI activities was provided as part of the ESAs. 

Garrison Avenue Soil Remediation System, Brooklyn, NY: 
Project Principal for the remediation system installation and operation of a 
350 scfm soil vapor extraction system for the Mendon Truck Leasing Garrison 
Avenue facility.  Coordinated numerous sub-contractors for the installation of 
350 feet of buried piping and as well as nine (9) vapor extraction wells.  Close 
monitoring of project costs and contractors invoice were required. 

Franklin Company Contractors, NYCT MTA Mother Clara Hale Bus 
Depot Replacement, New York City, NY: 
Principal in Charge of the project oversight of Core’s scientist to initially direct 
the contractor in segregating excavated soils according to total organic vapor 
(TOV) content with a photo-ionization detector. The work was completed 
in 20’ x 20’ cells. The soil was stabilized by open pit mixing with a fly ash and 
grout mix that was previously pilot tested. The stabilization was verified by 
wet sampling from specific intervals. Responsible for the review of all project 
deliverables.

Health and Safety Plan, Lewiston, NY: 
Completed the program Quality Assurance and Quality Control (QA/QC) 
review for a site specific Health and Safety Plan (HASP) for a site remediation 
and investigation project at a vacant site impacted with No. 2 fuel oil.  The 
site had formerly contained a building and operated as a construction staging 
area for the Niagara Power Project. The site is adjoined by a contaminated 
landfill site that has the potential to impact the target site. Project required 
confirmation of site specific contaminants of concern, exposure levels, personnel 
protection equipment (PPE), air monitoring, site controls, decontamination 
and emergency procedures.

Franklin Company Contractors, NYC Department of Environmental 
Protection, Facility Reports, Plans and Drawings, New York City, NY: 
Principal in Charge of the project oversight for the preparation of Petroleum 
Bulk Storage (PBS) Facility Reports, As-Built Drawings of tanks and Spill 

Experience
CORE: 10 Other: 20

Education
B.S., Biochemistry and Nutrition, 

Cornell University, 1982
M.S., Biochemistry and Nutrition, 

Texas Woman’s University, 1983

Certifications
Certified Environmental Inspector 

(CEI)
NYSDOL Asbestos Project Designer 
EPA, IAQ Mold Remediation in 

Schools and Commercial Buildings

Current Responsibilities
Ms. Tramposch has over 30 years of 
professional management experience. 
In 2004, Ms. Tramposch formed 
CORE Environmental Consultants, 
a consulting company specializing in 
environmental services including site 
assessments, site inspections and site 
remediation. Ms. Tramposch’s distin-
guished career includes teaching at 
the college level and numerous man-
agerial positions prior to her current 
involvement in the environmental 
industry. Past and present responsi-
bilities have prepared her for a role as 
President and Financial Officer of a 
growing corporation.
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Prevention, Control, and Countermeasures Plans (SPCC) at 24 New York City Department of Environmental 
Protection (DEP) Water Pollution Control Plants and Pumping Stations under Contract 1198-PBS. The purpose 
of the PBS Facility Report is to identify PBS deficiencies at the site, if any, and provide recommendations for 
corrective actions.

NYCT Asbestos and Lead Monitoring and Design Services Contract, New York City, NY: 
Project Principal responsible for the indefinite quantity contract (CM-1320) and for the assurance that the 
contract documents adhered to all appropriate standards.  Project involves inspection services for lead and asbestos 
throughout New York City in support of facility design and future abatement, encapsulation and construction 
activities. Services include lead and asbestos investigations and reports, development of abatement work plans, cost 
estimating, project coordination and interfacing with site representatives, and project management with oversight 
of the abatement contractors. Project sites included operating substations, subway stations, office buildings, 
mechanical rooms, rail yards, bus depots, tunnels, bridges, and various other structures throughout many of NYC 
Transits 300 facilities located throughout the five boroughs of New York City.

NYC School Construction Authority, Asbestos Services, Five Boroughs, NY: 
Principal in Charge of the project oversight of the air sampling and project monitoring at New York City Schools. 
The project included surveys, to include the collection of bulk samples as well as project monitoring during 
asbestos abatement.  

Remediation System Operation and Reporting, Five Boroughs of NY: 
Project Principal responsible for office support to Franklin Company Contractors providing remediation system 
monitoring and reporting related to fourteen soil and groundwater remediation systems in the City of New York.  
Responsibilities include daily remote monitoring of remediation systems utilizing SCADA software, weekly report 
preparation, and preparation of monthly system status reports.

NYC Housing Authority, Lead Based Paint Inspection Services Contract, New York City, NY: 
Principal in Charge of the project oversight of all lead based paint inspections.  Inspections are completed on 
housing units, common areas, and storage units in accordance with U.S. Housing and Urban Development 
protocols.  Inspections included the use of X-Ray Fluorescence (XRF) analysis in each unit and often paint chip 
samples were collected and laboratory analyzed. The XRF analysis is conducted on site, using a portable LPA-1 
Lead Paint Inspection System manufactured by Radiation Monitoring Devices, Inc. (RMD).  

Mendon Truck Leasing Lead and Asbestos Services, Five Boroughs, NY: 
Project Principal responsible for the preparation of the contract documents and assurance that the contract 
documents adhered to all appropriate standards.  Project involves inspection services for lead and asbestos at 
buildings throughout New York City in support of facility design and future abatement, encapsulation and 
construction activities.

Restored Homes HDFC Asbestos Consulting Services, Bronx, Brooklyn, Queens and Staten Island, NY: 
Project Principal for the contract to complete comprehensive asbestos containing material (ACM) surveys and 
assessments at 280 1-3 family vacant homes being rehabilitated. Responsibilities include the development and 
supervision of project quality control and assurance measures for efforts to provide comprehensive asbestos 
inspections and assessments, abatement or removal design.
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Summary of Experience

Tank Sampling, Terminal 5, JFK Airport, Jamaica, NY – JetBlue Airways: 
Field Technician responsible for completing soil sampling for propylene glycol 
from numerous tanks at Terminal 5 located in the JFK Airport. 

Phase I Remedial Investigation Report, Remedial Investigation Work Plan, 
and Interim Remedial Measure Work Plan for the Wills Building, Long 
Island City, NY – Wills Family Group Limited Partnership: 
Field Technician responsible for water sampling for this apartment complex 
located in Long Island City during the Phase I Remedial Investigation to 
delineate the nature and extent of known subsurface impacts in the soil. Mr. 
Duran was responsible for collecting sample from monitoring wells along with 
checking the water levels for each well.  

Lead and Asbestos Monitoring and Design Services Contract, NY – NYCT 
MTA: 
Project Manager responsible for the management of personnel and the 
completion of air sampling and monitoring completed during the execution 
of the indefinite quantity contracts (CM-1320 & CM-1515). Responsibilities 
include the development and implementation air monitoring programs at 
all types of work areas and environments. Responsibilities include lead and 
asbestos investigations and reports, development of abatement work plans, 
cost estimation, project coordination, meetings with site representatives, and 
project management with oversight of the abatement contractors. Additional 
responsibilities includes project monitoring for lead abatement activities 
including contractor oversight. Project sites include operating substations, 
subway stations, office buildings, mechanical rooms, rail yards, bus depots, 
tunnels, bridges, manholes and other structures.

OHSA Air Monitoring, Noise Monitoring, and Soil Sampling, High Line 
Park Bridge, Manhattan, NY – Ahern Painting Contractors: 
Project Manager responsible for the lead based paint abatement ongoing at 
High Line Park in Manhattan, NY. Responsible for the completion of OSHA 
Compliance Letters that detail the containment area air monitoring performed 
by CORE personnel. Also responsible for completing air monitoring during 
abatement in compliance with the noise mitigation efforts to reduce noise 
induced from abatement activities. 

OSHA Worker Compliance Services, NYCT MTA Canal Street Station, 7th 
Avenue Line, Manhattan, NY – Belt Painting Contractors: 
OSHA Air Monitor responsible for the completion of a lead air monitoring 
negative exposure assessment for employees completing lead disturbance 
activities at the Canal Street Station in Manhattan, NY. Responsible for 
collecting samples from the employees to determine if they had exceeded the 
OSHA Permissible Exposure Limit set forth by OSHA 29 CFR 1926.62. 

OHSA Air Monitoring and Soil Sampling, Bayonne Bridge, NJ & NJ – 
Ahern Painting Contractors: 
Project Manager responsible for the lead based paint abatement ongoing at 
Bayonne Bridge in Staten Island, NY and Bayonne, NJ. Responsible for the 
completion of OSHA Compliance Letters that detail the air monitoring 

Experience
CORE: 5 Other: 5

Education
A.A.S., Accounting, Nassau 

Community College, 2000

Certifications
NYSDOL Asbestos Inspector
USEPA Lead Inspector and Risk 

Assessor
SSPC C-5 Supervisor/Competent 

Person 
MTA NYCT Track Safety 

Certification
OSHA 10 hour Construction Safety 

& Health Certificate
OHSA 40 hour HAZWOPER 
NYC DOB 4-HR Supported 

Scaffold User Certificate 
NYSDEC Erosion and Sediment 

Control Certified

Current Responsibilities
Mr. Duran has ten (10) years of 
experience managing people and 
projects. He has a large background 
in lead and asbestos investigations, 
air monitoring, and construction 
management. He is experienced with 
all types of abatement work areas 
and has performed the oversight of 
hundreds of work areas throughout 
the New York metropolitan area as 
well as New Jersey. Additionally, Mr. 
Duran has performed Phase I and 
Phase II Investigations, well logging, 
sampling, geologic mapping, strati-
graphic and structural analysis. Mr. 
Duran is currently managing our 
New York City Transit Authority 
Asbestos and Lead Contract. 
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exposure assessments and containment area air monitoring performed by CORE personnel. Also responsible for 
completing soil and paint chip samples to determine if the lead based paint abatement has contaminated the soil 
surrounding the bridge.

OHSA Air Monitoring, Throngs Neck Bridge, Bronx, NY – Ahern Painting Contractors: 
Project Manager responsible for the lead based paint abatement ongoing at Throngs Neck Bridge in Bronx, NY. 
Responsible for oversight on air monitoring exposure assessment and ambient area air monitoring during the 
paint removal. Mr. Duran is also responsible for completing reports complying with various agencies after CORE 
personnel performs on-site monitoring or assessments. 

Line Structure Overcoat Painting, Flushing Line, from 103rd Street to the Main Street, Queens, NY – 
NYCT MTA: 
Project involves the removal of lead paint from the elevated steel structured of the Flushing Line (A Division, 
IRT), 103rd Street to the Main Street Portal including the Corona Yard Leads.  Work procedures include manual 
wet scraping, needle scaling, and power tool cleaning.  All work areas are contained in SSPC 3P containment.  
Responsible for ensuring the contractor complies with all NYCT lead removal specifications, OSHA worker 
protection procedures are  carried out by the contractor, storage and tracking of lead waste perform air monitoring, 
tracking of lead wastes, and maintain ensure contractor follows OHSA requirements for lead removal work.

OSHA Lead Worker Monitoring, Seven MTA Stations, New York City, NY: 
Completed the OSHA Lead Worker Monitoring as part of the lead abatement at seven (7) New York City 
Transit Authority Stations. The contract (R-50554) is for the lead paint removal and painting of subway stations 
in all areas of public and non-public use at the following seven (7) stations in the Boroughs of Manhattan, 
Brooklyn and the Bronx. The purpose of OSHA monitoring to ensure that all project personnel in each job 
category are properly protected with the appropriate PPE by monitoring the direct exposure that they receive to 
the airborne lead.  Personal pumps are fitted on each employee for an entire shift.  

Line Structure Overcoat Painting, White Plains Road Line, Bronx Park East to 241st, Bronx, NY – NYCT 
MTA: 
Project involves the removal of lead paint from over 4,000,000 square feet of the elevated subway line.  Specific 
removal methods include manual wet scraping and power tools with HEPA-vacuum attachments, rivet busting 
and hot work.  All work is being performed utilizing a SSPC Class 3P containment system consisting of 
tarpaulins hanging from the work area both horizontally and vertically.  Responsible for on-site field inspection 
during lead disturbance activities ensuring the contractor maintained proper containment around each work 
area, proper worker protection procedures under OSHA are carried out by the contractor, preparing weekly field 
inspection reports, and ensuring lead wastes are properly stored in compliance with NYSDEC and USEPA 
regulations.

Asbestos Services, Five Boroughs, New York City, NY – New York City School Construction Authority: 
Asbestos Inspector and Lead Risk Assessor responsible for surveying and collecting samples at various public 
schools in the New York City Area. Responsibilities include the completion of inspections, forms, assessments, air 
sampling, logs, chain of custodies, and project data summaries. Utilizes an x-ray fluorescence (XRF) gun during 
lead inspections to survey schools for lead based paint. Other responsibilities include completing Final Design 
Reports after asbestos or lead surveys that detail the removal activities necessary.

Public School 91, Brooklyn, NY – New York City School Construction Authority: 
Project Monitor responsible for on-site management during the removal of VAT and Associated Mastic in various 
rooms in the school.  Mr. Duran was responsible for conducting walkthroughs, surveys, inspections, gathering 
samples and quantifying materials in various rooms. 

Lead Based Paint Inspection Services Contract, New York City, NY - New York City Housing Authority: 
Project Manager responsible for the inspections completed on housing units, common areas, and storage units 
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in accordance with U.S. Housing and Urban Development protocols. The inspections included the use of 
X-Ray Fluorescence (XRF) gun in each unit and the collection of paint chip samples. Responsibilities included 
scheduling a certified lead inspector along with report completion detailing the results of the lead based paint 
inspection. 

Calvert Vaux Park, Brooklyn, Construction of Aquatic & Coastal Upland Habitat, Brooklyn, NY – Galvin 
Brothers: 
Project Manager responsible for oversight of the project that included the performance of weekly SWPPP 
inspections to monitor, record and report on the condition of the soil erosion and sedimentation practices. The 
SWPPP inspections were to guarantee that the site was complying with the NYSDEC SPDES General Permit 
for Storm Water Discharges from Construction Activities (GP-0-10-001). Project involves removal of 3.2 acres of 
contaminated soil.

SENY Samplings and Analysis for Poletti/500mw/Flynn/SCPP Plants, Astoria, NY– New York Power 
Authority (NYPA): 
SPDES Sampling Manager responsible for on-site collection, analysis and management of periodic storm water 
discharge samples, monitoring well samples, and waste fuel samples required by various NYSDEC SPDES permit 
requirements. 

Phase II Environmental Site Investigation (ESI), Queens, NY - Olympic Flame:  
Assisted with Phase II ESI activities at the gas station where a truck accident caused a gasoline release from a fuel 
dispenser. Responsible for the completion of the work plan, soil screening and sampling, well development and 
sampling.  Applied the site health and safety plan and completed the oversight of the field crews.

Foster Avenue, Phase II Environmental Site Investigation (ESI), Bronx, NY - Mendon Realty:  
Assisted with the Phase II ESI at the commercial property were a spill occurred. Responsibilities included 
preparing subcontracts and performing oversight for monitoring well drilling, geoprobe activities, and excavation 
services other field activities and compilation of field data for reporting.

Garrison Avenue, Phase II Environmental Site Investigation (ESI), Brooklyn, NY - Mendon Realty:  
Assisted with soil borings and temporary monitoring well installations to evaluate site soils and groundwater 
samples from the sites. A report was prepared presenting the approach, methods, results, and interpretations of the 
data as well as recommendations, conclusions and an opinion on further action.

775 Tiffany Street, Bronx, Phase II Environmental Site Investigation (ESI), Brooklyn, NY - Kimcomatt Realty 
Corp.:  
Assisted with soil borings and temporary monitoring well installations to evaluate site soils and groundwater 
samples from the sites. Responsibilities included performing oversight for monitoring well drilling, geoprobe 
activities, and soil and groundwater sampling services as well as other field activities.
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Dennis Sanchez
Project Manager

Summary of Experience

Lead and Asbestos Monitoring and Design Services Contract (CM-1320 
and CM-1515), NY – NYCT MTA: 
Report Manager responsible for assisting in the completion of survey and 
design reports for various subway stations as part of the Indefinite Quantity 
Asbestos and Lead Monitoring and Design Services contract. Mr. Sanchez is 
responsible for completing the ES/EN-tables included in the design drawings, 
detailing the work areas and any asbestos or lead that has been located. 

Asbestos and Lead Services – NYCT Pelham Subway, Bronx, NY: 
Lead Inspector and Asbestos Project Monitor responsible for monitoring in 
compliance with NYCT environmental rules for lead and asbestos (12N, 12L) 
during abatement. Ensured compliance with NYCT Safety rules (1s) including 
but not limited to respiratory protection, fall protection, confined space entry, 
safe use of power tools and overall maintenance of a safe work environment. 
Provided oversight and ensure regulatory compliance during super structure 
lead abatement projects. Other responsibilities included monitoring the upkeep 
of Hazardous Waste Storage Areas for EPA/NYCT-12L compliance and 
monitoring Contractors and workers during abatement activities. Performed 
daily air samples, monitored the quality of air in the work and public areas, 
conducted final visual inspections prior to clearance/re-occupancy of wok areas, 
and submitted daily reports noting all safety related occurrences, exposure levels 
and Contractor corrective actions. 

Asbestos Services – NYU Langone Medical Center, Long Island City, NY: 
Asbestos Project Monitor on site responsible for monitoring contracts and 
workers during the asbestos abatement project. Performed daily air samples, 
monitored the quality of air in the work and public areas, conducted final visual 
inspections prior to clearance/re-occupancy of wok areas, and submitted daily 
reports noting all safety related occurrences, exposure levels and Contractor 
corrective actions.

SENY Samplings and Analysis at South East Power Plants, NY– New York 
Power Authority (NYPA): 
Field Technician responsible for collecting weekly, monthly, and quarterly water 
inlet and outlet sampling at the NYPA Charles Poletti/ 500 MW Richard M. 
Flynn Power plant and the Small Clean Power Plants sites (SCPP), located 
in Astoria, Long Island City, Bronx, Brooklyn, Staten Island, Holtsville and 
West Brentwood, NY. Responsibilities include: Performing groundwater and 
stormwater sampling, RCRA/metals sampling, preparing sampling logs and 
chain-of-custody documents, and the review of data and project reporting.

Experience
CORE: 1 Other: 8

Education
Diploma, General Studies, Mount 

Saint Michael Academy, 2003

Certifications
NYSDOL Asbestos Project Monitor 

and Air Technician
NYSDOL Asbestos Inspector
SSPC C-3 Supervisor/Competent 

Person 
OSHA 10 Hours 
NYC DOB 4-HR Supported 

Scaffold User Certificate 
NYCT Track Safety Certification
OSHA Confined Space Entry 

Training

Current Responsibilities
Mr. Sanchez has over eight (8) years 
of experience performing multiple 
asbestos and lead inspections and has 
had significant experience overseeing 
abatement on NYCT projects. Mr. 
Sanchez is very familiar with all city, 
state and regulatory requirements for 
asbestos and lead projects. 



Steven Granati
Field Technician
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Summary of Experience

Public School 48, Brooklyn, NY- NYC School Construction Authority: 
Project Monitor responsible for on-site management during the roof 
replacement project.  Mr. Granati was responsible for air monitoring as well 
ensuring compliance by the asbestos abatement contractor during all phases of 
the ACM roof removal, including project setup, foam removal method, proper 
bag out procedures, and final breakdown.  

Public School 174, Brooklyn, NY- NYC School Construction Authority: 
Project Monitor responsible for on-site management during the removal of 
VAT and Associated Mastic within the school.  Mr. Granati was responsible 
for air monitoring as well ensuring compliance by the asbestos abatement 
contractor during all phases of the VAT and Associated Mastic removal, 
including project setup, the removal method, proper bag out procedures, and 
final breakdown.  

Intermediate School 259, Brooklyn, NY- NYC School Construction 
Authority: 
Project Monitor responsible for on-site management during the removal of 
VAT and Associated Mastic within the school.  Mr. Granati was responsible 
for air monitoring as well ensuring compliance by the asbestos abatement 
contractor during all phases of the VAT and Associated Mastic removal, 
including project setup, the removal method, proper bag out procedures, and 
final breakdown.  

Public School 32, Brooklyn, NY- NYC School Construction Authority: 
Project Monitor responsible for on-site management during the core drilling 
of various flooring materials using NYCDEP tent procedures.  Mr. Granati 
was responsible for air monitoring as well ensuring compliance by the asbestos 
abatement contractor during all phases of the drilling, including project setup, 
wet method drilling, proper bag out procedures, and final breakdown.  

Public School 150, Brooklyn, NY- NYC School Construction Authority: 
Project Monitor responsible for on-site management during the emergency 
repair of wall/ceiling plaster.  Mr. Granati was responsible for air monitoring 
as well as ensuring compliance by the asbestos abatement contractor during 
all phases of the ACM plaster removal, including project setup, wet removal 
method, proper bag out procedures, and final breakdown.  

Dyckman Street Station, Manhattan, NY- MTA NYCT: 
Project Monitor responsible for on-site management during the removal 
of various asbestos containing materials at the station.  Mr. Granati was 
responsible for air sampling as well as ensuring proper safety compliance by the 
asbestos abatement contractor during all phases of the ACM removal including 
project setup, wet removal method, proper cleaning procedures, and proper 
waste storage and identification.  

Asbestos Monitoring, Maspeth Warehouse, Queens, NY- MTA NYCT: 
Project Monitor for the NYCT property Maspeth Warehouse conducting air 
samples and inspections at the lower roof asbestos removal. Responsibilities 
include checking the NYSDOL licenses of the abatement contractor, 

Experience
CORE: 3 Other: 1

Education
Diploma, General Studies, FDR 

High School, 1998

Certifications
NYSDOL Asbestos Project Monitor
NYSDOL Air Sampling Technician
RMD LPA-1 Certified Lead Paint 

Inspector
SSPC C-3 Lead Training 
MTA Track Safety Training
OSHA 10 hour Construction Safety 

and Health
OSHA 40 hour HAZWOPER

Current Responsibilities
Mr. Granati is a Project Monitor 
with field experience in asbestos, lead 
monitoring and environmental ser-
vices. As a field representative, he has 
proven his ability to perform on-site 
project management services during 
environmental remediation projects 
involving asbestos and lead, as well as 
all required environmental sampling.



Steven Granati
Field Technician
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conducting safety meetings, running air samples and checking the work areas to ensure protocol is being followed. 

Asbestos Monitoring, 149th Street Grand Concourse, Bronx, NY: 
Project Monitor for the NYCT property 149th Street Grand Concourse conducting air samples and inspections 
during the entire platform upgrade. Responsibilities include checking the NYSDOL licenses of the abatement 
contractor, conducting safety meetings, running air samples and checking the work areas to ensure protocol is 
being followed. 

Asbestos Monitoring, 370 Jay Street, Brooklyn, NY: 
Project Monitor for the NYCT property 370 Jay Street conducting air samples and inspections during the 
upgrades at the thirteen story building with two sub-level basements. Responsibilities include checking the 
NYSDOL licenses of the abatement contractor, conducting safety meetings, running air samples and checking the 
work areas to ensure protocol is being followed. 

Poletti Power Plant, Astoria, NY–Franklin Contracting: 
Lead Inspector responsible for on-site OSHA air monitoring during the demolition of oil tank structures 
containing lead-based paint.  Mr. Granati was given the task of performing both personal and ambient air 
sampling during all phases of the demolition project.  

SENY Samplings and Analysis for Poletti/500mw/Flynn/SCPP Plants, Astoria, NY– New York Power 
Authority (NYPA): 
Lead Sampling Technician responsible for on-site collection, analysis and management of periodic storm water 
discharge samples, monitoring well samples, and waste fuel samples required by various NYSDEC SPDES permit 
requirements. 

Calvert Vaux Park, Brooklyn, Construction of Aquatic & Coastal Upland Habitat, Brooklyn, NY – Galvin 
Brothers: 
Project involves removal of 3.2 Acres of contaminated soil. Project Manager responsible for oversight of the 
project including the performance of weekly SWPPP inspections to monitor, record and report on the condition 
of the soil erosion and sedimentation practices being employed to comply with the NYSDEC SPDES General 
Permit for Storm Water Discharges from Construction Activities (GP-0-10-001).
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Project Name: Wills Building Date:

Project Address: 43-01 21st Street, Long Island City Weather:

Field Activity:

TIME IN TIME OUT

DAILY OBSERVATION LOG

COMPANYPERSONNEL:   Name

DESCRIPTION OF WORK PERFORMEDTIME
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Project Name: Wills Building Date:

DAILY OBSERVATION LOG
(continued)

TIME DESCRIPTION OF WORK PERFORMED



Project Name: Wills Building Measured By:

Project Address: 43-01 21st Street, Long Island City Instrument Used:

Well No. Time

MP 

Elevation

(ft msl)

Depth to

Product

(ft bmp)

Depth to

Water

(ft bmp)

Well Total

Depth

(ft bmp)

MW-1S 20.67

MW-2S 20.82

MW-101S 19.38

C-MW-3

MW-218 19.97

MW-219 18.86

MW-6BA 19.58

MW-214D 19.88

MW-215D 18.62

Notes:

ft msl = feet above mean sea level
mp = measuring point
ft bmp = feet below measuring point

Water Level Monitoring Record

Remarks

(well condition, etc.)



Sub-Slab Depressurization and 

Soil Vapor Extraction System Monthly Monitoring Report

Site Name: Wills Building Site Code:

Address: 43-01 21st Street City:

State: New York Zip Code: 11101 County: Queens

Parameter Units

fpm

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Contact Information

Phone No.

Technician's Affiliation:

Technician:

Date:

Time:

Hours of Operation:

Vapor Pin 3 (VP-3)

Vapor Pin 4 (VP-4)

Vapor Pin 5 (VP-5)

Vapor Pin 6 (VP-6)

Extraction well 18 (EW-18)

Extraction well 19 (EW-19)

Extraction well 20 (EW-20)

Vapor Pin 1 (VP-1)

Vapor Pin 2 (VP-2)

Extraction well 11 (EW-11)

Extraction well 12 (EW-12)

Extraction well 15 (EW-15)

Extraction well 16 (EW-16)

Extraction well 17 (EW-17)

Long Island City

C241143

Extraction well 3 (EW-3)

Extraction well 2 (EW-2)

Extraction well 1 (EW-1)

Differntial Pressure

Blower Input (B-101)
Sample Location Value

Total Flow (ft
3
):

Flowrate

Extraction well 4 (EW-4)

Extraction well 5 (EW-5)

Extraction well 6 (EW-6)

Extraction well 7 (EW-7)

Extraction well 8 (EW-8)

Extraction well 9 (EW-9)

Extraction well 10 (EW-10)

Vacuum
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Sub-Slab Depressurization and 

Soil Vapor Extraction System Monthly Monitoring Report

Site Name: Wills Building Site Code:

Address: 43-01 21st Street City:

State: New York Zip Code: 11101 County: Queens

Contact Information

Long Island City

C241143

Parameter Units

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Temperature oF

Level inches

Value

Influent Vapor Phase Activated Carbon 1 (VGAC-1)

Effluent Vapor Phase Activated Carbon 1 (VGAC-1)

Effluent Vapor Phase Activated Carbon 2 (VGAC-2)

Blower Outlet (B-101)

Vapor Pin 7 (VP-7)

Condensate Storage Tank (T-201)

Vapor Pin 13 (VP-13)

Vapor Pin 14 (VP-14)

Before Blower Inlet Filter 

After Blower Inlet Filter

Blower Output (B-101)

Vapor Pin 8 (VP-8)

Vapor Pin 9 (VP-9)

Vapor Pin 10 (VP-10)

Vapor Pin 11 (VP-11)

Vapor Pin 12 (VP-12)

Pressure

Vacuum
(cont'd)

Sample Location
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Air Sparge System Monthly Monitoring Report

Site Name: Wills Building Site Code:

Address: 43-01 21st Street City:

State: New York Zip Code: 11101 County: Queens

Parameter Units

fpm

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

Inches of H2O

µg/L

µg/L

µg/L

µg/L

µg/L

µg/L

µg/L

µg/L

Temperature oF

Contact Information

Phone No.

Technician's Affiliation:

Technician:

Date:

Time:

Hours of Operation:

 Compressor Outlet (C-101)

Air Sparge Well 6 (AS-6)

Air Sparge Well 7 (AS-7)

C-MW-3

Air Sparge Well 2 (AS-2)

Air Sparge Well 3 (AS-3)

Air Sparge Well 4 (AS-4)

Air Sparge Well 5 (AS-5)

Long Island City

C241143

Air Sparge Well 3 (AS-3)

Air Sparge Well 2 (AS-2)

Air Sparge Well 1 (AS-1)

Differntial Pressure

Compressor Input (C-101)
Sample Location Value

Total Flow (ft
3
):

Flowrate

Pressure

Dissolved
Oxygen

Air Sparge Well 4 (AS-4)

Air Sparge Well 5 (AS-5)

Air Sparge Well 6 (AS-6)

Air Sparge Well 7 (AS-7)

Compressor Output (C-101)

Air Sparge Well 1 (AS-1)
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SUMMARY OF GREEN REMEDIATION METRICS FOR SITE MANAGEMENT 
 

Site Name: Wills Building Site Code: C241143 
Address: 43-01 21st Street City: Long Island City 
State: New York Zip Code: 11101 County: Queens 

 
Initial Report Period (Start Date of period covered by the Initial Report submittal)  

Start Date: 

 

Current 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 Total to Date 

Total waste generated on Site (tons) 

OM&M generated waste   

Of that total amount, provide quantity (tons) 

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.  
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III. Transportation/Shipping - Quantify the distances traveled for delivery of supplies, shipping 
of laboratory samples, and the removal of waste. 

 
 Current 

Reporting 
Period Total to Date 

Total distance traveled (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 Total to Date 

Total quantity of water used on Site (gallons)   

Of that total amount, provide quantity (gallons) 

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 Total to Date 

Land disturbed (acres)   
Land restored (acres)   

Provide a description of any implemented land restoration/green infrastructure programs for the Site in the space provided 
on Page 3. 
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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: 
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