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1.0 INTRODUCTION

This Interim Site Management Plan (SMP) has been developed by Day Environmental
Inc. (DAY) on behalf of 95 Mount Read Blvd., LLC (Owner) as part of the Brownfield
Cleanup Program (BCP) being administered by New York State Department of
Environmental Conservation (NYSDEC) at the former General Circuits BCP Site located
at 95 Mount Read Boulevard in Rochester, New York (Site). A figure showing the Site
location is provided as Figure 1.

The Site is being remediated in accordance with Brownfield Cleanup Agreement (BCA)
Index # B8-0701-05-08, Site # C8-28-085. The Owner entered into a BCA with the
NYSDEC to remediate an approximate 3.5-acre property located in Rochester, New
York. This BCA requires the Owner to investigate and remediate contaminated media at
the Site, and the property is to be remediated to restricted commercial standards and
guidance values.

NYSDEC’s March 2005 Record of Decision (ROD) for the Site identifies several
planned remedial activities for the Site, including:

e Extraction and on-site treatment of groundwater;
e Insitu treatment of groundwater;
e Soil excavation and removal; and

e Soil vapor intrusion mitigation.

This Interim SMP identifies the requirements and protocols to operate, maintain and track
the remedial progress and effectiveness of: (i) the extraction and on-site treatment of
groundwater; and (ii) the IRM engineering controls for mitigation of potential soil vapor
intrusion. Revisions to the SMP will be completed to address additional remedial
activities as the other remedial phases are implemented.

This SMP was developed in accordance with the requirements and guidance provided in
the following documents:

e Groundwater Extraction and Treatment Remedial Design Plan: Former General
Circuits Facility, 95 Mt. Blvd., Rochester, New York; NYSDEC Site Number 8-
28-085 dated December 2007, with modifications as approved by NYSDEC.

e Interim Remedial Measures (IRM) Design Plan: Indoor Vapor Intrusion System,
Former General Circuits Facility Inactive Hazardous Waste Disposal Site,
NYSDEC Site Code #828085, 95 Mt. Read Blvd., Rochester, New York, dated
July 2004 (revised September 2004, and as amended by later addenda approved
by NYSDEC).

e NYSDEC Site Management Plan Template dated April 2009.
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1.1  Background

The General Circuits site is located in an urban area in the City of Rochester,
Monroe County at the corner of Buffalo Road and Mt. Read Boulevard (Figure 1).
The Site is approximately 3.5-acres in size improved by a 108,000-square-foot
building. Properties located north, south, east and west of the Site are zoned
industrial or commercial. Some residential properties also exist east of the Site.
The Arch Chemicals site (site #8-28-018A) is located approximately 1/4-mile
northwest of General Circuits and the New York State Barge Canal is located
approximately 1/2-mile west of General Circuits.

The original portion of the building was constructed in the 1920s and the Site was
used by Rochester Lithograph Corporation for a printing business until the early
1960s. General Circuits began manufacturing printed circuit boards at the Site in
the early 1960s and continued operations until 1990 when it closed as a result of
bankruptcy. Several expansions were constructed in the 1960s and 1970s that
increased the floor space of the building to the current 108,000 square-feet. In
1991, the property was sold to the current owner who subdivided up the building
and leases space to small light-industrial and commercial businesses.

The primary contaminants of concern attributable to former operations at the Site
include chlorinated volatile organic compounds (VOCs) and metals, particularly
chromium. The suspected cause of the VOC contamination was the historical use
of chlorinated solvent degreasers. It is suspected that the contents of these
degreasers were periodically disposed of on the ground west of the original
building, and currently beneath the expansions referenced above.

The chromium contamination resulted from the use of chromic acid to etch circuit
boards. The etching process operated from the early 1960s to the 1970s and was
located in an area of the building formerly known as the "Shipping Room"
(Figure 2). The chromic acid deteriorated underground cast iron piping that was
used to transfer the chromic acid between the etching machines. As a result of the
deteriorated pipes, chromic acid was released to the subsurface soil and
groundwater at the Site.

1.2 Remedial History

In 1990, as part of the General Circuits bankruptcy process, a Phase 1
environmental site assessment was performed. The assessment indicated the
potential release of metals and hazardous constituents to soils and groundwater
underlying the Site. A Phase Il environmental site assessment (Phase 1l ESA) was
also performed in 1990 to collect and analyze soils and groundwater at the Site.
The Phase 1l ESA included 16 soil borings and 10 groundwater monitoring wells.
The results indicated that VOCs in the groundwater and metals in the soil
appeared to be the primary Site contaminants. Total VOC concentrations up to
252,000 parts per billion (ppb) were detected in groundwater in well MW-9. Site
soils and groundwater were not analyzed for chromium during the Phase Il ESA.
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In 1992, the NYSDEC listed the Site as a Class 2 site in the Registry of Inactive
Hazardous Waste Disposal Sites in New York. A Class 2 site is a site where
hazardous waste presents a significant threat to the public health or the
environment and action is required. It was also at this time that the current owner
installed a groundwater treatment system to pretreat groundwater from the
building foundation that collects in the basement sumps prior to discharging to the
sanitary sewer.

In 1993, two indoor air samples were collected from the basement. One of the
samples detected trichloroethene (TCE) at a concentration of 700 micrograms per
cubic meter (ug/m®) and cis-1,2-dichloroethene at a concentration of 1,300 pg/m?®,
Site related compounds were not detected in the other sample.

In 1995, 60,100 ppb of chromium was detected in a groundwater sample from
under the building at well MW-8. Six new groundwater monitoring wells and 13
soil borings were also installed in 1995, and the former Shipping Room was
identified as the likely source of the chromium due to the historic use of chromic
acid in this area. Soil samples collected from the shipping room detected total
chromium at concentrations up to 310 parts per million (ppm).

In 1996, a removal action was conducted in the chromium source area. The
removal action included the excavation and removal of floor drains, soil, and an
underground sump in the former shipping room. The specific amount of material
removed was not provided, but the excavation was reportedly completed to a
depth of approximately 3.7 feet below grade. Six confirmatory soil samples
collected from the bottom and sidewalls of the excavation contained chromium at
concentrations ranging from 2,390 ppm to 21,400 ppm. A boring completed
through the bottom of the excavation indicated that chromium was still present at
a concentration of 100 ppm at a depth of 7.7 to 9.7 feet below grade. The
excavation was backfilled without removing the remaining chromium
contaminated soil, as additional excavation was not deemed feasible at the time.

Over the following years, a Feasibility Study (FS) was completed for the Site
under an Order-On-Consent with the NYSDEC. The NYSDEC approved the
revised FS dated January 2005, and subsequently issued a ROD dated March
2005. The Owner then entered into a BCA with NYSDEC in June 2005.

The remedial actions identified in the ROD include a groundwater extraction and
treatment phase, which is scheduled to operate until: (i) the groundwater
concentrations of chromium decrease to adequate levels for subsequent treatment
via in-situ chemical reduction; and (ii) the soil removal component of the remedy
has been completed. The Groundwater Extraction and Treatment Remedial
Design Work Plan, approved by the NYSDEC, describes the design concepts used
to achieve the groundwater extraction and treatment objectives for the pump-and-
treat system at the Site. The groundwater extraction and treatment system was
installed in the basement of the on-site building and began operation in July 2008.
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1.3

Engineering controls to mitigate potential VOC vapor intrusion at the Site
include: (i) an interim remedial measure (IRM) to address indoor air quality
concerns within the building associated with soil vapor intrusion; and (ii)
installation of a vapor mitigation system in the basement, as required under the
ROD. The IRM work includes a sub-slab depressurization system that was
installed in January 2005, as well as supplemental controls (carbon air filtration
units) and ongoing monitoring. Activities completed under the ROD included
installation of a ventilation system for the groundwater extraction and treatment
system, including the basement floor trench and sumps.

The start-up and monitoring phase for the groundwater and indoor air systems are
complete, and this Interim SMP has been developed to cover the routine
operation, maintenance and monitoring of these systems.

Nature And Extent Of Contaminants Of Concern
1.3.1 Groundwater

Based upon the findings presented in the FS Report for the Site and
monitoring associated with the groundwater extraction system sampling,
contaminants of concern (COCs) include chlorinated VOCs and
chromium, including hexavalent chromium (chromium VI). The
chlorinated VOCs at the Site generally consist of perchloroethene (PCE)
and trichloroethene (TCE), and their breakdown products 1,2-
dichloroethene (DCE) and vinyl chloride (VC).

Prior to the recent sampling events associated with the groundwater
extraction system, the highest concentration of total VOCs detected in a
groundwater sample was from overburden monitoring well MW-9 (greater
than 155,000 ppb total VOCs). VOC results for groundwater samples from
overburden monitoring wells MW-8, MW-10 and MW-12, deep bedrock
monitoring well MW-17 and the basement sumps were observed to range
from 2,140 ppb to 20,340 ppb. VOCs were also detected in monitoring
wells located along the perimeter of the Site, but at much lower
concentrations (i.e., less than 144 ppb) than the interior monitoring wells
and the basement sump system.

During the sampling events completed subsequent to installation of
additional monitoring and extraction wells associated with the
groundwater extraction system (i.e., background sampling event
conducted on June 6, 2008, and post-start up sampling events conducted
on August 19, 2008 and August 6-11, 2009), the highest concentration of
total VOCs detected in a groundwater sample was from bedrock interface
monitoring well MW-30 (34,100 ppb). Overall, VOC results for
groundwater samples from interior monitoring wells were observed to
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range from 37 ppb to 34,100 ppb, while VOCs results for Site perimeter
monitoring wells were observed to range from 0 ppb to 59.9 ppb.

With the exception of data collected at monitoring well MW-33, the nature
and extent of VOC results obtained from the groundwater extraction
system sampling events are consistent with prior Site groundwater VOC
results. Total VOC concentrations observed at monitoring well MW-33
were somewhat higher than anticipated for this portion of the delineated
dissolved VOC plume, but the MW-33 results do not impact the extent of
the overall plume delineation.

Prior to operation of the groundwater extraction system, chromium was
detected at concentrations above the NYSDEC Technical and Operational
Guidance Series (TOGS) 1.1.1 groundwater standard of 50 ppb at
monitoring wells MW-8, MW-9, MW-12 and MW-21. With the exception
of monitoring well MW-21, these monitoring wells are located beneath the
slab-on-grade portion of the on-site building. Monitoring well MW-21 is
positioned just east of the building, in the parking lot along Mt. Read
Blvd.

During the sampling events completed subsequent to installation of
additional monitoring and extraction wells associated with the
groundwater extraction system, chromium was detected above the 50 ppb
NYSDEC TOGS 1.1.1 standard at monitoring wells MW-8, MW-30/EW-
6, MW-31, MW-32/EW-5, and MW-18; and at extraction wells EW-1 and
EW-2. Monitoring/extraction wells MW-8, MW-30/EW-6, MW-31, EW-1
and EW-2 are located beneath the slab-on-grade portion of the on-site
building. Extraction well MW-32/EW-5 is an exterior extraction well
located between the building and the northern property line, and
monitoring well MW-18 is an upgradient exterior well located between the
building and the western property boundary.

With the exception of chromium levels observed at monitoring well MW-
32/EW-5, the nature and extent of chromium results obtained from the
groundwater sampling events associated with the groundwater extraction
system are consistent with the analytical laboratory results obtained prior
to the groundwater extraction system sampling events. Chromium
concentrations observed at monitoring well MW-32/EW-5 suggests that
the extent of chromium in groundwater extends further to the north than
initially anticipated, and site plan extents were adjusted accordingly (see
Figure 2, which portrays the revised chromium target capture zone
delineated for the groundwater extraction system, as well as the area of
influence achieved by the existing groundwater extraction system).

The vertical extent of COCs in groundwater was delineated by evaluating

groundwater quality in monitoring wells sealed within the overburden and
monitoring wells sealed within the bedrock. VOCs were not detected in
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groundwater samples collected approximately 50 feet (ft) below the
ground surface (bgs). In addition, with the exception of monitoring well
MW-21, chromium was not detected at concentrations that exceed the
NYSDEC groundwater standards and guidance values in bedrock
groundwater monitoring wells. Monitoring well MW-21 is an “open hole”
well starting at 18 ft bgs; therefore, the chromium observed at this location
could be representative of shallow bedrock groundwater. Furthermore, the
chromium concentration detected in monitoring well MW-21 only slightly
exceeded the NYSDEC TOGS 1.1.1 groundwater Standard of 50 ppb.

1.32  Soils (Future)
1.33 Indoor Air

The contaminants of concern to indoor air quality are essentially those
found in the groundwater and soils beneath the Site. Inorganic and non-
volatile components (such as chromium) typically do not impact indoor air
quality provided that the groundwater and soil substrates are not openly
disturbed (and for which any such Site activities require NYSDEC
involvement). Underground volatile components, however, can more
readily impact indoor air quality through soil vapor intrusion.

Sampling of sub-slab soil gas and indoor air quality was conducted in
2004 as a part of the FS, at which time chlorinated VOC’s were detected
in sub-slab vapor samples. The data from previously performed
groundwater and soil sampling studies, together with the air sampling
results, indicated an apparent pathway for vapor intrusion to indoor air in
selected areas of the building. Based upon the various data obtained, Areas
of Concern (AOCs) were delineated to include areas of apparent vapor
intrusion, as well as adjacent areas identified as possessing higher levels of
contaminants in groundwater, soil and/or sub-slab air space that could
potentially contribute to vapor intrusion. AOC #1 consists of the ground
level indoor spaces beneath which elevated VOCs, indicative of possible
vapor intrusion, were detected. AOC #2 consists of the unoccupied
basement that is used for storage, and houses the Site’s remedial
groundwater treatment system. Refer to Figure 7 for delineation of the
AOC #1 and AOC #2 areas.

In comparing the sub-slab and indoor air test results, indoor air
concentrations of three compounds (PCE, TCE and chloroform) were
identified as potentially influenced by soil vapor intrusion due to the
presence of these compounds at levels above typical background
concentrations in indoor air. Concentrations of these three compounds in
sub-slab vapor samples within AOC #1 ranged from 8 to 190,000 pg/m®
PCE; non-detect to 360,000 pg/m® TCE; and non-detect to 2,000 pg/m®
chloroform. Results of AOC #1 indoor air sampling conducted from 2005
through 2010 indicated VOC concentrations of non-detect to 1,440 pg/m®
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PCE (the latter impacted by tenant operations); non-detect to 15 pg/m®
TCE; and non-detect to 5.1 pg/m?® chloroform.

Due to the proximity of groundwater to the basement’s slab, sub-slab
vapor samples have not been collected from AOC #2. Historical (1993)
results for this area referenced in the Site Risk Assessment indicate that
low concentrations of VOC’s were detected near the open sump, including
0.1 ppm TCE. PCE and chloroform were not reported as being detected at
that time. Results of more recent AOC #2 indoor air sampling conducted
from 2007 through 2010 indicated VOC concentrations of 24 pg/m® to
1,070 pg/m® PCE, 11 pg/m® to 166 pg/m*® TCE, and non-detect to 0.48
ng/m? chloroform, although it should be noted that these results may have
been impacted by ongoing operation of the remedial groundwater
treatment system located in this area.

1.4  Objectives

This Interim SMP identifies the requirements and protocols to operate, maintain
and track the remedial progress and effectiveness of: (i) the extraction and on-site
treatment of groundwater; and (ii) mitigation of potential soil vapor intrusion.
Revisions to the SMP will be completed to address other remedial activities as the
other remedial phases are implemented. All reports associated with the Site can be
viewed by contacting the NYSDEC or its successor agency managing
environmental issues in New York State.

This SMP provides a detailed description of all procedures required to manage the
above-mentioned remedial measures, including: (1) implementation and
management of associated Engineering Controls and Institutional Controls
(EC/ICs); (2) media monitoring; (3) operation and maintenance of treatment,
collection, containment, and/or recovery systems; (4) performance of periodic
inspections and submittal of Annual Progress Reports; and (5) defining criteria for
termination of treatment system operations, as applicable.

To address these needs, this SMP includes three plans: (1) an Engineering and
Institutional Control Plan for implementation and management of EC/ICs; (2) a
Monitoring Plan for implementation of Site Monitoring; (3) an Operation and
Maintenance Plan for implementation of remedial collection, containment,
treatment, and recovery systems (including, where appropriate, preparation of an
Operation and Maintenance Manual for complex systems).

This plan also includes a description of Annual Progress Reports for the periodic
submittal of data, information and recommendations to NYSDEC.

Failure to comply with this SMP is considered a violation of Environmental
Conservation Law, 6NYCRR Part 375 and the BCA Index # B8-0701-05-08, Site
# C82805, and thereby subject to applicable penalties.
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15 Revisions

As mentioned, the scope of this Interim SMP is currently limited to the following
phases of the remedial effort:

e the extraction and on-site treatment of groundwater; and

e mitigation of sub-slab vapor intrusion.

Revisions to the SMP will be completed to address other remedial activities as the
other remedial phases are implemented, and upon completion of the temporary
groundwater extraction and treatment activities, at which time changes will be
made to the basement ventilation system. Revisions to the SMP will be proposed
in writing to the NYSDEC’s project manager. This interim SMP may also be
periodically updated to address changes in Site management activities.

1.6 Future Use of Site

It is understood that the Site will continue to be used as multi-tenant leased space
for light-industrial and commercial business applications. Indoor renovations of
this building are common to accommodate tenant needs. Such renovations do not
typically involve disturbance of soils or groundwater in the area of concern
beneath the building; however, minor renovations (e.g. above-grade modifications
to walls, doors, ceiling, etc. that changes overall room dimensions) are a potential
concern in areas at which indoor air filtration units are in use as part of the
remedy for the Site, as changes can alter airflow patterns and impact the
performance of the filtration units.

For these reasons, NYSDEC contact and notification shall be required for any
Change of Use that consists of: (i) major renovations that result in disturbance of
site soils, or penetration or breakthrough of existing flooring; or (ii) minor
renovations impacting the spaces in which indoor air filtration units are utilized as
supplemental engineering controls. For these site changes, NYSDEC must first be
contacted to evaluate their affect, if any, on the remedy for this Site, including
existing engineering and institutional controls. At a minimum, an evaluation of
the potential for vapor intrusion will be required for any new Site buildings,
building additions or enclosed structures located over a designated area of
concern (see Figure 7).
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2.0

ENGINEERING AND INSTITUTIONAL CONTROL PLAN

2.1

Introduction
2.1.1 General

Since contaminated soil, groundwater, and soil vapor exists beneath the
Site, EC/ICs are required to protect human health and the environment.
This Engineering and Institutional Control Plan describes the procedures
for the implementation and management of all EC/ICs at the Site. The
EC/IC Plan is one component of the SMP and is subject to revision by
NYSDEC.

An engineering and institutional control plan will ultimately be employed
at the Site to address the residual contamination that remains in soil, fill,
or groundwater subsequent to the completion of remedial activities. Upon
completion, this plan will cover each of the following planned remedial
activities:

e Extraction and on-site treatment of groundwater;

e Insitu treatment of groundwater via chemical oxidation;

e Soils excavation and removal; and

e Soil vapor intrusion mitigation.
Engineering and/or institutional controls that have been fully developed to
date are limited to:

e the extraction and on-site treatment of groundwater; and

e mitigation of soil vapor intrusion.
Requirements for each of the abovementioned remedial systems are
described fully within this Interim SMP. It should be noted that the
groundwater extraction and treatment system will likely be discontinued
prior to completion of the BCP Site remediation; however, it is anticipated
that the ventilation portion of this system will continue to operate, in

modified form, after the groundwater extraction and treatment remedial
process is discontinued.

2.1.2 Purpose

Post-remedial engineering and institutional controls will be provided as
part of the final SMP for this Site, including:

e A description of all EC/ICs on the Site;

e The basic implementation and intended role of each EC/IC;
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A description of the key components of the ICs set forth in the
Environmental Easement;

A description of the features to be evaluated during each required
inspection and periodic review;

A description of plans and procedures to be followed for
implementation of EC/ICs, such as the implementation of the
Excavation Work Plan for the proper handling of remaining
contamination that may be disturbed during maintenance or
redevelopment work on the Site; and

Any other provisions necessary to identify or establish methods for
implementing the EC/ICs required by the Site remedy, as
determined by the NYSDEC.

2.2  Engineering Controls

2.2.1

Site Management Plan

Engineering Control Systems
2.2.1.1 Groundwater

Ongoing remedial actions include operation of the groundwater
extraction and treatment system described in section 1.2. Long-
term engineering controls will be established as necessary upon
completion of the groundwater remedial actions.

Procedures for operating and maintaining the groundwater
extraction and treatment system are documented in the Operation
and Maintenance Plan (Section 4 of this SMP). Procedures for
monitoring the system are included in the Monitoring Plan
(Section 3 of this SMP). The Monitoring Plan also addresses
severe condition inspections in the event that a severe condition,
which may affect controls at the Site, occurs.

2.2.1.2 Soil (future)
2.2.1.3 Indoor Air

A sub-slab depressurization system (SSDS) and supplemental
controls (carbon air filtration units) were installed at the Site in
accordance with the IRM Design Plan. The SSDS is intended to
prevent vapors from subsurface VOC-contaminated soil or
groundwater from entering the building, while the carbon air
filtration units are intended to remove contaminants that could
potentially migrate into the building at areas in which the SSDS is
not fully effective. Additionally, a dedicated ventilation system
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2.2.2

was installed in the basement for the groundwater extraction and
treatment system, which is intended to prevent vapors from the
extracted groundwater and basement floor trench and sumps from
adversely impacting the air in the basement of the Site building.

Procedures for operating and maintaining the SSDS and
supplemental controls are documented in the Operation and
Maintenance Plan (Section 4 of this SMP). Procedures for
monitoring the system are included in the Monitoring Plan
(Section 3 of this SMP). The Monitoring Plan also addresses
severe condition inspections in the event that a severe condition,
which may affect controls at the Site, occurs.

Criteria for Completion of Remediation/Termination of
Remedial Systems

Generally, remedial processes are considered completed when
effectiveness monitoring indicates that the remedy has achieved the
remedial action objectives identified by the decision document. The
framework for determining when remedial processes are complete is
provided in Section 6.6 of NYSDEC DER-10.

Site Management Plan

2.2.2.1 Groundwater

The groundwater extraction and treatment system is scheduled to
operate until: (i) the groundwater concentrations of chromium
decrease to adequate levels for subsequent treatment via in-situ
chemical reduction; and (ii) the soil removal component of the
remedy has been completed.

2.2.2.2 Soil (future)
2.2.2.3 Indoor Air

The active SSD system and associated engineering controls will
not be discontinued unless prior written approval is granted by the
NYSDEC. In the event that monitoring data indicates that the
system is no longer required (e.g., sub-slab air, soil, and
groundwater do not contain VOC concentrations with potential to
adversely impact indoor air quality), a proposal to discontinue the
system will be submitted by the property owner to the NYSDEC
and NYSDOH.
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2.3 Institutional Controls

A series of Institutional Controls is required by the ROD to: (1) implement,
maintain and monitor Engineering Control systems; (2) maintain the site’s
protective cover, and prevent future exposure to remaining contamination by
controlling disturbances of the subsurface contamination; and, (3) limit the use
and development of the Site to restricted commercial and restricted industrial uses
only.

Upon completion of the remaining remedial elements for this site (i.e. soil
removal and in-situ groundwater treatment), a Site Environmental Easement will
be developed and implemented to require adherence to the applicable Institutional
Controls and site restrictions. A more complete description of the Environmental
Easement and Institutional Controls will be included in the SMP at that time.

2.3.1 Excavation Work Plan

A detailed Excavation Work Plan (EWP) will be developed and attached
to this SMP for any future intrusive work at the Site that will: (i) penetrate,
encounter, or disturb remaining contamination; or (ii) disturb the existing
cover system. The soils removal remedial activities will be completed as
part of the remedial action and in accordance with a NYSDEC-approved
Remedial Design. Intrusive activities that are not part of the remedial
action constitute a Change of Use to which the requirements of section
2.4.2 will apply, and an excavation plan specific for the activity must be
submitted for NYSDEC approval.

" Note: Remaining contamination includes any soils with any compound above the
unrestricted use SCOs (not just ‘contaminants of concern'), or groundwater above
groundwater standards and guidance values.

The EWP is subject to NYSDEC approval, and any work conducted
pursuant to the EWP must also be conducted in accordance with the
procedures defined in a Health and Safety Plan (HASP) and Community
Air Monitoring Plan (CAMP) prepared for the Site, and in compliance
with DER-10, and 29 CFR 1910, 29 CFR 1926, and other applicable
Federal, State and local regulations. Based on future changes to State and
federal health and safety requirements, and specific methods employed by
future contractors, the HASP and CAMP may be updated and re-submitted
with the notification provided in the EWP. Any intrusive construction
work will be performed in compliance with the EWP, HASP and CAMP,
and will be included in the periodic inspection and certification reports
submitted under the Site Management Reporting Plan (See Section 5).

The Site owner and associated parties preparing the remedial documents
submitted to the State, and parties performing this work, are responsible
for the safe performance of intrusive work, the structural integrity of
excavations, proper disposal of excavated materials, control of runoff from
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open excavations into remaining contamination, and for structures that
may be affected by excavations (such as building foundations and bridge
footings). The Site owner will ensure that Site development activities will
not interfere with, or otherwise impair or compromise, the engineering
controls described in this SMP.

2.3.2 Soil Vapor Intrusion Evaluation

Prior to the construction of any new enclosed structures on the site, a soil
vapor intrusion (SVI) evaluation will be performed to determine whether
actions are needed to address the potential for exposures related to soil
vapor intrusion in the proposed structure. Alternatively, a soil vapor
intrusion mitigation system may be installed as an element of the building
foundation without first conducting an investigation. This soil vapor
intrusion mitigation system will likely include a vapor barrier and passive
sub-slab depressurization system that is capable of being converted to an
active system. Active systems are more effective than passive systems
because they actively manipulate the pressure differential between the
building's interior and exterior on a continuous basis.

Prior to conducting an SVI investigation or installing a soil vapor intrusion
mitigation system, a work plan will be developed and submitted to the
NYSDEC and NYSDOH for approval. This work plan will be developed
in accordance with the most recent NYSDOH “Guidance for Evaluating
Vapor Intrusion in the State of New York”. Measures to be employed to
mitigate potential vapor intrusion will be evaluated, selected, designed,
installed, and maintained based on the SVI evaluation, the NYSDOH
guidance, and construction details of the proposed structure.

Preliminary (unvalidated) SVI sampling data will be forwarded to the
NYSDEC and NYSDOH for initial review and interpretation. Upon
validation, the final data will be transmitted to the agencies, along with a
recommendation for follow-up action, such as mitigation.

SVI sampling results, evaluations, and follow-up actions will also be
summarized in the next Annual Progress Report.

2.4 Inspections and Notifications
2.4.1 Inspections

Inspections of all remedial components installed at the Site will be
conducted at the frequency specified in the SMP Monitoring Plan
schedule. A comprehensive site-wide inspection will be conducted
annually. The inspections will determine and document the following:

e Whether Engineering Controls continue to perform as designed;
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e |f these controls continue to be protective of human health and the
environment;

e Compliance with requirements of this SMP and the Environmental
Easement;

e Achievement of remedial performance criteria;

e Sampling and analysis of appropriate media during monitoring
events;

e |f Site records are complete and up to date;

e Changes, or needed changes, to the remedial or monitoring system;
and

e Changes in Site conditions or use.

Inspections will be conducted in accordance with the procedures set forth
in the Monitoring Plan of this SMP (Section 3). The reporting
requirements are outlined in the Annual Progress Reporting section of this
plan (Section 5).

If an emergency, such as a natural disaster or an unforeseen failure of any
of the ECs occurs, an inspection of the Site will be conducted within 5
days of the event to verify the effectiveness of the EC/ICs implemented at
the Site by a qualified environmental professional as determined by
NYSDEC.

2.4.2 Notifications

Notifications will be submitted by the property owner to the NYSDEC as
needed for the following reasons:

Change In Use Notice

e 60-day advance notice of any proposed changes in Site use that are
required under the terms of the Brownfield Cleanup Agreement
(BCA), 6NYCRR Part 375, and/or Environmental Conservation
Law. The following activities constitute a change in use: any
ground intrusive activity not associated with an approved Remedial
Design plan; renovations that would alter air flow patterns at
locations currently serviced by indoor air filtration units;
conversion of the basement into occupied space before air
guideline values are achieved; or construction of a new building or
building addition.

Emergency Notice

e Verbal notice by noon of the following day of any emergency,
such as a fire, flood, or earthquake that reduces, or has the
potential to reduce, the effectiveness of Engineering Controls in
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place at the Site, with written confirmation within 7 days that
includes a summary of actions taken, or to be taken, and the
potential impact to the environment and the public.

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

Change In Ownership Notice

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, the NYSDEC will be notified
in writing of the proposed change. This will include a certification
that the prospective purchaser 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 in writing.

2.5  Contingency Plan

Emergencies may include injury to personnel, fire or explosion, environmental
release, or serious weather conditions. Emergency contact numbers are provided
in Table 2-1 below for use in the event of an environmentally related situation or
unplanned occurrence requiring assistance. The Owner’s representative listed
below will be used for response and assessment of non-critical situations. For
emergencies, appropriate emergency response personnel should be contacted

immediately.
Table 2-1: Emergency Contact Numbers
Owner’s Representative Day Environmental, Inc. (585) 454-0210
Medical, Fire, and Police 911

Pollution/Toxic Chemical/Oil Spills | (800) 424-8802

NYSDEC Spills Hotline 226-2466 or (800) 457-7362

Poison Control Center 275-5151 or (800) 222-1222

Site Management Plan
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The nearest hospital to the Site is:

Strong Memorial Hospital, 601 EImwood Avenue, Rochester, New York
Phone: 911 (275-2100)
Emergency Dept: 275-4551

FIGURE 3: EMERGENCY ROUTE TO HOSPITAL
Directions to the Hospital:

From Site, turn north on Mt. Read Boulevard — go 0.3 mi;

Turn left to take ramp onto 1-490W — go 0.8 mi;

Take left exit 9B onto 1-390 South — go 3.0 mi;

Take exit 17, and turn left onto N'Y-383/Scottsville Road — go 0.6 mi;
Bear right onto EImwood Ave. —go 0.9 mi;

Hospital is on right (South) side of road

Total Distance: approx. 5.8 mi
Total Estimated Time: approx. 10 minutes
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3.0

SITE MONITORING PLAN

3.1

Introduction
3.1.1 General

The SMP describes the measures for evaluating the performance and
effectiveness of the remedial measures to reduce or mitigate
contamination at the Site. The only ROD-specified remedial activities
fully implemented to date for the Site are:

e the extraction and on-site treatment of groundwater; and
e mitigation of soil vapor intrusion.
As such, the scope of this Interim SMP is currently limited to activities as

necessary to evaluate the performance of the above-mentioned remedial
measures.

Future revisions will be made to this SMP to incorporate monitoring of
groundwater and soils to evaluate the performance of future additional
planned remedial activities for the Site, including:

e In-situ treatment of groundwater; and
e Soil excavation and removal.

Monitoring of specific Engineering Controls is described in Section 4 of
this Interim SMP.

3.1.2 Purpose and Schedule
The objective of the Site Monitoring Plan is to describe the methods to be

used for:

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

e Assessing compliance with applicable NYSDEC standards, criteria
and guidance, particularly ambient groundwater standards and Part
375 SCOs for soil;

e Assessing achievement of the remedial performance criteria.

e Evaluating Site information periodically to confirm that the
remedy continues to be effective in protecting public health and the
environment; and

e Preparing the necessary reports for the various monitoring
activities.
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To adequately address these issues, this Interim Site Monitoring Plan
provides information on:

e Sampling locations, protocol, and frequency;

e Information on the designed monitoring systems (e.g., well logs);
e Analytical sampling program requirements;

e Reporting requirements;

e Quality Assurance/Quality Control (QA/QC) requirements;

e Inspection and maintenance requirements for monitoring wells;

e Monitoring well decommissioning procedures; and

e Annual inspection.

Routine monitoring of the groundwater extraction and treatment system
performance will be conducted over the operational life of the system,
currently anticipated to be five to ten years in duration. Routine system
monitoring activities are summarized in Table 3-1, and are further detailed
in the Sampling Programs summarized in Table 3-2 and 3-3.

Routine monitoring of the soil vapor intrusion mitigation systems will be
conducted indefinitely until such time as monitoring data indicates that the
system is no longer required (e.g., sub-slab air, soil, and groundwater
contain no VOC concentrations with potential to adversely impact indoor
air), and approval is received by NYSDEC and NYSDOH to discontinue
system operations. Routine system monitoring activities for the soil vapor
mitigation systems are summarized in Table 3-4, and include:

e Quarterly checks of each vent system to confirm positive airflow;

e Quarterly checks of carbon filters to confirm that carbon
absorbancy is still adequate (i.e. media is not spent — based on
initial observations, the two 160-l1b Electrocorp 16500A carbon
units located in the first-floor occupied spaces were estimated to
have a service life of up to 10 years or more, while the 22-Ib to
36-Ib AllerAir carbon units located in the basement were expected
to provide a minimum service life of 3-5 years);

e Annual check of sub-slab depressurization points to confirm that
sub-slab vacuum is being maintained,;

e Annual site walkover for general integrity review of system
equipment, piping, covers, etc.; and

e Periodic indoor air sampling to confirm the effectiveness of the
vapor intrusion mitigation engineering controls.
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Table 3-1: Groundwater Extraction & Treatment

Routine Monitoring Schedule

Monitoring
Program Frequency Matrix Analysis
Treatmen_t System Daily (weekdays) Water Press_ure drops,_flowmgter
Review readings, leak inspection
. Manual Pump Check &
Es(gacgogr\é\tlﬂ:] Weekly Water Review of Total WWTP
Pop Flow Rates
Quarterly (4/yr) i
Monitoring Well | - for one year, Water | (ongay and piy radings
Water Levels bi-annually at start and end of pump cycle’)
(2/yr) thereafter
Extraction Well . .
Yield (EW-1 Bi-annually Water Well yleI(_j
through EW-7) (21yr) (gallons per minute)
Water Treatment Varies .
System Influent (see Table 3-3) Water Total and Hex. Chromium
MetaIMFa}Tttgrr Media Quarterly Water Soluble Chromium
ﬁﬁi'r\é;tgg gjgtté cr)rr: Quarterly Water Halogenated VOCs
Purgeable Aromatics
\éVa;teerm'l'réz:ftIT:r?tt Quarterly Water VOCs
y Total Chromium
Extraction and . .
Monitoring Well Varies Water Total and Hex. Chromium

Contaminants

(see Table 3-2)

Halogenated VOCs

Site Management Plan
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Table 3-2

Groundwater Monitoring and Extraction Well
Sampling Program

Monitoring| Sampling Target Analytical Sample Preservative Deliverable
Well ID Frequency Analysis Methods | Container Package
Perimeter Total EPA 1 plastic I .
Wells Quarterly Chromium 200.7 250 mL Nitric Acid Standard
(MW-1, (4/yr) for -
MW-4, one year, gi)r(g\éﬁluerr: SW igéarsé:f None Standard
MW-14, annually 7196 A
MW-15, (1/yr) i
MW-18, thereafter Hal\(;g(;)eggted SEGFS)(')A\B 2 V4i(;|rSnL HCL Standard
MW-21)
Interior Total EPA 1 plastic - .
Wells Quarterly Chromium 200.7 250 mL Nitric Acid Standard
(MW-8, (4/yr) for -
MW-11, one year, gﬁ)r(g\r/nailjrr: SW i&;ars‘::f None Standard
MW-13, annually 7196 A
MW-31, (1/yr) i
MW-33, thereafter Hal\c%ecn:zted 8%2(?8 2 V4i(;lrsnL HCL Standard
MW-34)
Extraction Total EPA 1 plastic - .
Wells | Chromium 2007 250 mL Nitric Acid Standard
(EW-1, Quarterly | —
EW-2, (4/yr) for Hexava_ ent SW 1 plastic None Standard
EW-3 one year, Chromium 7196 A 100 mL
’ bi-annually
S, @y | Hal d| EPA | 2-40mL
EW-5, alogenate -40m
cw.g | thereafter VOCs 82608 Vials HCL Standard
EW-7)
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Table 3-3
Groundwater Treatment System
Sampling Program

Sample Sampling Target Analytical Sample Preservative Deliverable
Location Frequency Analysis Methods | Container Package
Monthly for Total EPA Lplastic | \inic Acid | Standard
Metal Master | six months, | Chromium 200.7 250 mL
Influent quarterly Hexavalent 1 plasti
SW plastic
thereafter | Chromium 7196 A 100 mL None Standard
Metal Master
Primary Filter .
Effluent Quarterly Cﬁ?(il;?iluem EPA lzg?(l)ars;;[:f None Standard
(Train 1 and 200.7
Train 2)
Activated
Halogenated EPA 2 -40 mL
Carbon Quarterly . HCL Standard
Influent VOCs 8260B Vials
Activated
Carbon
Primary Filter Halogenated EPA 2 -40mL
Effluent Quarterly VOCs 8260B Vials HCL Standard
(Train 1 and
Train 2)
Purgeable EPA
Aromatics | 60U602 | 2-somL | . Standard
System EPA Vials
Effluent Quarterly VOCs 8260B Standard
Total EPA 1 plastic - .
Chromium 2007 250 mL. Nitric Acid Standard
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Table 3-4

Soil Vapor Intrusion Mitigation System
Monitoring Schedule

Monitoring
Program Frequency Matrix Analysis
. . Verification of
Component Review Quarterly Air Equipment Operation
Electrocorp 16500A PID check of
Activated Carbon Quarterly Air carbon adsorbancy
Filter Testing (two units, 1* floor)
AllerAir 5000D PID check of
Activated Carbon Quarterly Air carbon adsorbancy
Filter Testing (two units, basement)
AllerAir 6000DX PID check of
Activated Carbon Quarterly Air carbon adsorbancy
Filter Testing (three units, basement)
Sub-Slab
Depressurization Annual Air Vacuum pressure check
Points
Site Review Annual Air Site review O.f \.”S'ble
components, piping, etc.
Annual
. . . . VOC’s
Indoor Air Testing | (select locations only, Air (EPA TO-15)

see Section 3.2.2)

Site Management Plan
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3.2 Media Monitoring Program
3.2.1 Groundwater Monitoring Program

Monitoring of the groundwater monitoring and extraction wells will
include quarterly sampling over the first year (beginning December 2009)
for baseline characterization purposes, following which the extraction
wells will be monitored bi-annually (twice each year) to evaluate changes
in the chromium and VOC concentrations in the groundwater at these
wells. Monitoring of the interior monitoring wells will be performed on an
annual frequency following the first year of quarterly sampling, to
similarly chart trends at these locations; however, a lesser (annual)
frequency is anticipated to be adequate for the interior wells as the
extraction well contaminant concentrations are considered more critical
for assessing system efficiency and removals. Monitoring of the perimeter
monitoring wells will also be performed on an annual frequency following
the first year of quarterly sampling, as an annual frequency is anticipated
to be adequate for confirmation that the groundwater depression created
by the groundwater extraction system is preventing the further migration
of contaminants to any significant degree. The frequency of systems
monitoring and performance reviews may be re-evaluated at a later date,
but no changes to the routine monitoring program will be made without
prior approval of the NYSDEC.

3.2.1.1 Well Field Description

Groundwater monitoring will be performed on a periodic basis as
described in Table 3-2 to assess the performance of the remedy. A
network of monitoring wells has been installed to provide for
groundwater extraction, as well as for monitoring Site conditions
up-gradient and down-gradient from the area of concern identified
in the ROD. This network of on-site wells was designed based on
the following criteria:

e The ability to provide background groundwater quality
data;

e The ability to provide Site perimeter groundwater quality
data;

e The ability to provide source zone migration/reduction
indicators and dissolved phase concentrations;

e The ability to provide groundwater extraction system
capture zone information;

e The ability to provide groundwater elevation data for
development/analysis of groundwater flow direction and;
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e The ability to provide hydraulic control and prevent
possible off-site migration of Site-related contaminants.

Figure 4 presents the location of the various monitoring and
extraction wells included in the monitoring well field established
for the Site. In general, with the exception of extraction well EW-4
and monitoring well MW-21, the monitoring/extraction wells
presented on Figure 4 are bedrock interface wells with a 10 foot
screened interval that extends approximately five feet into bedrock
and five feet into the overburden approximately five feet above
bedrock. Monitoring well MW-21 and extraction well EW-4 are
approximately 40 feet deep with a screened intervals extending
between approximately 10-to-40 feet below the ground surface.
Monitoring well construction details for select monitoring and
extraction wells are provided in the document titled “Construction
Completion Report, Groundwater Extraction and Treatment
System” (March 2010) prepared by DAY for the Site.

3.2.1.2 Baseline and Post-Extraction System Startup
Groundwater Conditions

Prior to groundwater extraction system startup, background
measurements (i.e., static water levels and analytical laboratory
testing) were collected to establish baseline groundwater
conditions. Baseline static water level measurements for
monitoring wells MW-1, MW-4, MW-11, MW-13, MW-14 MW-
15, MW-21, MW-31, MW-33 and MW-34 and extraction wells
EW-1, EW-2, EW-3, EW-4, EW-5 and EW-6 were collected prior
to systems startup, and periodically throughout the post-startup
extraction systems startup and monitoring period. A summary of
the static water level data is provided in Table 3-5.

Potentiometric maps were developed to identify groundwater flow
conditions prior to and following startup of the groundwater
extraction and treatment system. Figure 5 presents the
potentiometric map for July 21, 2008 (detailed static water level
data is provided in the Construction Completion Report). As
shown in Figure 5, the groundwater flow prior to system startup
was radial towards the basement sump system. Figure 6 portrays
the potentiometric map showing post-startup groundwater
conditions on September 4, 2009. As shown in Figure 6, and as
summarized in Table 3-5, the groundwater extraction system has
successfully depressed the groundwater table by several feet
throughout the area of concern, and is maintaining a steeper radial
gradient towards the area of concern. This is expected to facilitate
extraction and removal of contaminants, as well as to minimize the
potential for contaminant migration.
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TABLE 3-5

Pre and Post Groundwater Extraction System Static Water Levels

Pre-Groundwater Post-Groundwater Difference Between Pre and
Well ID Extraction System SWLs | Extraction System SWLs Post Groundwater
1 2 Extraction System SWLs

Mw-1 3 7.11 7.30 0.13

Mw-4 3 7.33 7.09 -0.31
MW-8 8.93 11.05 2.43
MW-11 7.83 8.47 0.64
MW-13 8.44 8.92 0.51
MW-14 * 9.75 9.69 -0.14
MW-15 * 10.47 10.59 -0.03
MW-18 4 NC 9.32 -

MW-21 9.71 13.24 3.43
MW-30 8.90 12.05 3.15
MW-31 9.12 12.38 3.11
MW-32 © 7.23 8.04 0.81
MW-33 9.51 10.83 1.31
MW-34 9.19 9.85 0.56
EW-1° 8.48 14.16 5.94

EW-2 ° 8.55 14.00 5.39
EW-3° 10.38 13.43 3.15

EW-4 ° 8.82 15.99 6.55

EW-5 >7 7.23 13.94 7.14

EW-6 >8 8.90 15.02 3.15

EW-7 >° NC NC NC

Notes

SWL = Static Water Level (feet below top of riser)

1) The pre-groundwater extraction system SWLs are an average calculated from measurements
collected on: 6/3/08, 7/18/08 and 7/21/08.

2) The post-groundwater extraction system SWLs are an average calculated from
measurements collected on: 7/22/08, 7/23/08, 7/24/08, 7/25/08, 7/28/08, 8/1/08, 8/4/08, 8/8/08,
8/12/08, 8/27/08, 9/3/08, 9/10/08, 9/25/08, 10/9/08, 10/15/08, 10/22/08,11/6/08, 11/11/08,
11/19/08, 11/25/08, 12/12/08, 12/19/08, 1/8/09, 1/12/09, 1/20/09, 2/6/09, 2/9/09, 2/20/09,
2127109, 3/7/09, 3/20/09, 4/1/09, 4/7/09, 5/21/09, 5/28/09, 6/5/09, 6/12/09, 6/19/09 6/25/09,
7/10/09, 7/17/09, 8/17/09, 9/4/09, 10/23/09, 11/24/09, 12/7/09, 1/14/10, 2/18/10, 3/29/10,
6/15/10, 9/20/10, 6/15/11, 12/19/11, 12/23/11, 8/6/12 and 12/19/12.

3) Monitoring wells MW-1, MW-4, MW-14, MW-15 and MW-18 are perimeter (background)
wells. As such, it was not anticipated that the groundwater extraction system's radius of
influence would extend to these locations.

4) Monitoring well MW-18 was not located until May 2009. As such, pre-groundwater extraction
system SWLs are not available. The post-groundwater extraction system SWL is an average
calculated from measurements collected between 5/21/09 and 9/4/09.

5) The indicated post-groundwater extraction SWL is the depth in which the static water level
probe could not be advanced any further due to obstruction caused by the submersible pump.
As such, the actual groundwater depression at this location is greater than the value reported on
the table.

6) Monitoring well MW-32 was converted to extraction well EW-5 on 6/17/09. As such, the post-
groundwater extraction system SWL in an average calculated from measurements collected
between 7/22/09 and 6/12/09.

7) Extraction well EW-5 became operational on 6/17/09. As such, the post-groundwater
extraction system SWL is an average calculated after 6/17/09.

8) Monitoring well MW-30 was converted to extraction well EW-6 on 12/14/12. As such, the post-
groundwater extraction system SWL in an average calculated from measurements collected
after 12/14/12.

9) Extration well EW-7 was installed on 11/14/12 and became operational on 1/22/13. As such,

the post-groundwater extraction system SWL (data pending) is an average calcualted from
measurements collected after 1/22/13.
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Detailed static water level and contaminant concentration data are
provided in the Construction Completion Report for the
Groundwater Extraction and Treatment System.

3.2.1.3 Routine Groundwater Monitoring

Static groundwater measurements will be collected from
monitoring and extraction wells MW-1, MW-4, MW-8, MW-11,
MW-13, MW-14, MW-15, MW-18, MW-21, MW-31, MW-33 and
MW-34 and extraction wells EW-1, EW-2, EW-3, EW-4, EW-5,
EW-6 and EW-7 on a periodic basis (see Table 3-1) using an
electronic groundwater level-measuring device. Water levels will
be measured twice during each groundwater monitoring event —
once at the start of the extraction pump operating cycle (i.e. on
Monday prior to pump start-up), and once at the end of the
extraction pump operating cycle (i.e. on Friday prior to pump shut-
down). Subsequent to the collection of static water levels,
groundwater elevations will be calculated, and groundwater
potentiometric maps can be developed illustrating the approximate
groundwater elevations and groundwater flow directions for
specific dates.

Well yields will be monitored at extraction wells EW-1, EW-2,
EW-3, EW-4, EW-5, EW-6 and EW-7 on a periodic basis (see
Table 3-1). Well yields will be determined by measuring ongoing
pump output at each extraction well. For each measurement, the
pump discharge will be diverted from its existing discharge hose
into a bucket for a minimum period of ten minutes or until a
minimum volume of four gallons is collected (whichever takes
longer)..Due to the fluctuating static water levels (SWLs) and
pump flow rates caused by the intermittent operating schedule,
well yield measurements will be monitored during the second 24-
hourr operating period of the week (typically a Tuesday), which
has been demonstrated to accurately represent the average well
yield during the operating period. Variability in the well yield
monitoring results will be periodically evaluated to determine if
this method provides data of acceptable quality or if alternate
methods of measuring well yields are needed.

Additionally, on a periodic basis (see Table 3-2), samples will be
collected and analyzed for total and hexavalent chromium and
halogenated VOC’s from monitoring wells MW-1, MW-4, MW-8,
MW-11, MW-13, MW-14 MW-15, MW-18, MW-21, MW-31,
MW-33, and MW-34; and from extraction wells EW-1, EW-2,
EW-3, EW-4 EW-5, EW-6 and EW-7.
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The sampling frequencies identified herein may be modified with
the approval of NYSDEC. The SMP will be modified to reflect
changes in sampling plans approved by NYSDEC.

3.2.1.4 Sampling Protocol

Monitoring well sampling activities will be recorded in a field
book and/or a groundwater-sampling log. Other observations (e.g.,
well integrity, etc.) will be noted on the well sampling log. The
well sampling log will serve as the inspection form for the
groundwater monitoring well network.

Prior to collecting representative groundwater samples for
laboratory analysis, the depth to static water within each
monitoring well will be measured, and a Heron Oil/Water Interface
Meter (or equivalent) will be used to assess the presence of dense
non-aqueous phase liquids (DNAPL) within each well to be
sampled.

With the exception of MW-21, each well will be purged prior to
sampling by removing a minimum of three well casing volumes of
water or to dryness. In general, the wells will be allowed to
recharge to a minimum of 90% of their static water level prior to
sampling; however, regardless of recharge rate, the wells will be
sampled within 24 hours of purging. Due to it’s sizable well
volume and slow recharge capacity, MW-21 will be sampled using
low flow technigques to minimize the volume of purge water
removed prior to sampling as follows:

e A portable bladder pump connected to new disposable
polyethylene tubing will be lowered and positioned at or
slightly above the mid-point of the water column within the
well screen. Care will be taken to install and lower the
bladder pump slowly in order to minimize disturbance of
the water column.

e The pump will be connected to a control box that is
operated on compressed gas (nitrogen, air, etc.) and is
capable of varying pumping rates. An in-line flow-through
cell attached to a Horiba U-22 water quality meter (or
similar equipment) will be connected to the bladder pump
effluent tubing to measure water quality data.

e The pump will be started at a pumping rate of 100 ml/min
or less (for pumps that can not achieve a flow rate this low,
the pump will be started at the lowest pump rate possible).
The water level in the well will be measured and the pump
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rate will be adjusted (i.e., increased or decreased) until the
drawdown is stabilized. In order to establish the optimum
flow-rate for purging and sampling, the water level in the
well will be measured on a periodic basis (i.e., every one or
two minutes) using an electronic water level meter or an
oil/water interface meter. When the water level in the well
has stabilized (i.e., use goal of <0.33 ft of constant
drawdown), the water level measurements will be collected
less frequently.

e While purging the well at the stabilized water level, water
quality indicator parameters will be monitored on a three to
five minute basis with the Horiba U-22 water quality meter
(or similar equipment). Water quality indicator parameters
will be considered stabilized when the parameter readings
listed below are generally achieved after three consecutive
readings:

e specific conductance (+ 3%);
o temperature (+ 10%); and

e Following stabilization of the water quality parameters, the
flow-through cell will be disconnected and a groundwater
sample will be collected from the bladder pump effluent
tubing. The pumping rate during sampling will remain at
the established purging rate or it may be adjusted
downward to minimize aeration, bubble formation, or
turbulent filling of sample containers. A pumping rate
below 100 ml/min will be used when collecting VOC
samples.

Each well will be sampled using new, dedicated disposable bailers
with dedicated cord. In addition to collecting analytical laboratory
samples, additional samples will be obtained at each well to
evaluate field parameters. Field parameters will include pH,
specific conductivity, and temperature. The field parameters will
be presented on monitoring well sampling logs.

The analytical laboratory groundwater samples will be placed in
pre-cleaned laboratory containers, labeled and preserved with ice.
The samples will be transported under chain-of custody control to
a NYSDOH Environmental Laboratory Approval Program
(ELAP)-certified analytical laboratory, and will be tested for the
following parameters:

28 3681R-06 / BFK3079.3



e Halogenated VOCs, using United States Environmental
Protection Agency (USEPA) Method 8260; and
e Total and hexavalent chromium, using ASP Method CLP-M

3.2.1.5 Monitoring Well Repairs, Replacement And
Decommissioning

If biofouling or silt accumulation occurs in a monitoring well, the
well will be physically agitated/surged and redeveloped using a
vacuum purge system. If biofouling becomes a frequent problem,
chlorine tablets approved may be used to control in-well biofilms
(although not potable, only EPA-registered and approved tablets
for potable water supplies will be used). Additionally, monitoring
wells will be properly decommissioned and replaced if an event
renders the wells unusable. Repairs and/or replacement of wells in
the monitoring well network will be performed based on
assessments of structural integrity and overall performance.

The NYSDEC will be notified prior to any repair or
decommissioning of monitoring wells for the purpose of
replacement, and the repair or decommissioning and replacement
process will be documented in the subsequent periodic 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 “Groundwater Monitoring Well
Decommissioning Procedures.” Monitoring wells that are
decommissioned because they have been rendered unusable will be
reinstalled in the nearest available location, unless otherwise
approved by the NYSDEC.

3.2.2 Indoor Air Monitoring Program

Indoor air monitoring activities completed to date have demonstrated that
tenant operations have a significant impact upon indoor air quality at the
Site, and it has proven difficult to isolate these operations and prevent
them from impacting indoor air test results. Due to the nature of the
building (i.e., varied tenant practices, open interior doors and connecting
spaces above permeable and inter-connected drop ceilings), VOC’s from
tenant operations readily migrate from one space to another, and multiple
tenants have reported the detection of chemical odors migrating into their
workspace from adjacent rooms.

Three compounds (PCE, TCE and chloroform) were identified in the IRM
as potentially influenced by soil vapor intrusion due to the presence of
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these compounds at levels above typical background concentrations in
indoor air. Given the limited effectiveness of the sub-slab depressurization
system at the Site due to the characteristics of the underlying soils, a
combination of engineering controls are being used to meet the applicable
target indoor air criteria.

Continuous operation of the soil vapor intrusion mitigation system
engineering controls is expected to maintain AOC #1 indoor air quality
within the applicable target criteria (notwithstanding changes in tenant
usage of the above-referenced VOC’s of concern, which is outside of the
scope of vapor intrusion mitigation). Indoor air testing at AOC #2
(basement) is ongoing to determine if the target criteria can be achieved
through the continued operation of the five indoor air carbon filtration
units and the groundwater treatment ventilation system.

The following routine monitoring activities will be performed to document
the effectiveness of the engineering controls:

e Quarterly checks of fans (equipment, suction ports and/or rooftop
vent exhausts) to confirm operation, and to confirm no rooftop
obstructions or damage;

e Quarterly checks of indoor air filtration unit prefilter (visual
observation of filter to be sure it is not dirty and impedes airflow —
with occasional vacuum cleaning, prefilters should last for years)
and carbon media (to be sure that carbon absorbancy is still
adequate and media is not spent — based on initial observations,
the two 160-1b Electrocorp 16500A carbon units located in the
first-floor occupied spaces were estimated to have a service life of
up to 10 years or more, while the 22-1b to 36-lb AllerAir carbon
units located in the basement were expected to provide a
minimum service life of 3-5 years);

e Annual checks of sub-slab depressurization points to confirm that
baseline vacuum pressures are being maintained,;

e Annual site walkover for general integrity review of system
equipment, piping, covers, etc.; and

e Periodic indoor air testing to confirm that engineering controls are
maintaining indoor air concentrations within applicable guidance
value threshold levels.
3.2.2.1 Equipment Location
In accordance with the NYSDEC approved Design Plan,
mitigation of potential soil vapor intrusion within AOC #1 (i.e.
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potentially impacted first-floor inhabited spaces) and AOC #2 (i.e.,
potentially impacted basement level unoccupied spaces) was
accomplished using a combination of sub-slab depressurization
and ventilation/air filtration engineering controls as summarized
below. Equipment locations are shown in Figure 7.

AOC #1

six independent SSDS points;
four sub-slab vacuum monitoring points;

two Electrocorp 16500A air filtration units, containing
approximately 160 pounds (Ibs) of activated carbon per unit;

AOC #2

two AllerAir 5000D air filtration units, containing
approximately 22 Ibs of activated carbon per unit;

three AllerAir 6000DX air filtration units, containing
approximately 36 Ibs of activated carbon per unit; and

ventilation system to provide positive suction on the covered
sumps, trench and appropriate groundwater treatment tanks.

3.2.2.2 Routine Monitoring Procedures

The routine monitoring procedures presented in this section will be
used to verify that the IRM engineering controls are maintained in
the same operating condition as they were during completion of the
initial confirmatory indoor air testing activities. Additional
confirmatory indoor air testing will be completed as detailed in
Section 3.2.2.3

Routine monitoring will be performed at the frequency indicated in
Table 3-4, and documented by filling out the appropriate logs
included in Appendix B. A summary of items to be checked during
these routine monitoring procedures is provided below.

Quarterly Equipment Check: Check to make sure that each of the
fans (6 SSD fans, 7 carbon filter fans, and 1 basement vent fan)
are: plugged in; turned on; set at high speed; are moving air
(confirm rotation/air movement); carbon unit location has not
changed such that ability to circulate and treat room air is
significantly impacted; airflow around each carbon unit is not
restricted; and that the SSD systems and carbon filtration units are
properly labeled. If present, any local combustion devices will also
be checked to verify that the SSD system is not causing noticeable
backdrafting.
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Virgin Carbon 0.0 ppm 0.5 ppm

Full Breakthrough 16.5 85 ppm
Carbon Changeout

Site Management Plan

Quarterly Carbon Filter Media Check: A carbon media test
procedure has been developed for this project, as detailed in
Appendix C. The field testing procedure is as follows:

Check prefilter and clean or replace as needed if it is visually dirty.
Also verify that the filter is operating at the high speed setting.
Using a PID meter, measure the background (i.e. unspiked) ppm
VVOC content of the discharged air from the filter. Place one to two
ounces of acetone in a 4-ounce soil jar (2.25-inch diameter opening
at top), and place the jar immediately adjacent to the air filter
intake (floor level next to side intake of the large carbon unit, or
directly beneath the bottom intake of the small unit, raising the unit
as necessary). Using a PID meter, measure the ppm VOC content
of the spiked discharged air from the filter, and compare it to the
carbon changeout criteria listed below.

Increase in VOC Concentrations @ Discharge
Large Carbon Filters ~ Small Carbon Filters
(Electrocorp, AOC #1)  (AllerAir, AOC #2)

Threshold 4.0 21 ppm

If the average increase in measured VOC concentration at the
discharge of the air filter exceeds the threshold concentration listed
above, the carbon will be changed out, and fresh carbon installed.

Annual Sub-Slab Depressurization Point Check: The vacuum
pressure at the inlet side of each sub-slab depressurization point
fan will be checked using a liquid-filled manometer or electronic
vacuum gauge and a static pressure tip. Baseline pressures at
systems start-up were relatively uniform, ranging from -2.0 to -2.3
inches of water column at each of the six depressurization points.
A small degree of variability can be expected over time, and as
such a minimum vacuum reading of 1.8 inches water will be
considered the threshold below which analysis and repair or
replacement of the fan will be required.

Annual Site Walkthrough Review: Perform a visual check of all
mechanical equipment, ductwork, and seals. Fans shall be checked
for positive airflow, excessive noise or vibration, etc.; ductwork
shall be checked for integrity/damage, tight connections and seals,
etc.; basement equipment shall be checked for tight seals on sumps
and trench, and negative suction shall be confirmed on all vented
tanks and sumps.
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3.2.2.3 Indoor Air Testing Program

Confirmatory indoor air testing will be completed as detailed in
this section to verify the effectiveness of the soil vapor intrusion
mitigative engineering controls and the associated routine
monitoring procedures (see Section 3.2.2.2).

Sampling Frequency: For AOC #1 locations (Site building first
floor) in which the SSDS has been determined to be not fully
effective (i.e., those locations at which carbon filtration is being
used to supplement the SSDS system), indoor air samples shall be
collected annually to periodically monitor and confirm the ongoing
effectiveness of the engineering controls. For AOC #1 locations at
which the SSDS has been deemed effective (i.e. locations not
utilizing supplemental carbon filtration), indoor air testing will be
conducted as needed to provide a single confirmation of the
effectiveness of the SSDS (i.e. receipt of one result indicating that
the indoor air quality is within applicable guidance values for the
parameters of concern), following which monitoring of SSDS
operational parameters (suction pressures) will be used in lieu of
further indoor air sampling for effectiveness monitoring purposes.

In addition to the routine monitoring described above, collection of
additional indoor air samples within the AOC #1 area shall be
required if: (i) building modifications are completed that could
change air flow patterns and impact the effectiveness of the
purification units; or (ii) an unsuccessful result is obtained at any
time from an AOC #1 location. Under these events, resampling of
the applicable location will be performed as soon as practical
following evaluation and corrective action (see Section 5.3), as
needed, and until a successful test result is obtained. A successful
indoor air testing result is defined as indoor air concentrations at or
below the following target guidance values:

Concentration

Parameter (ug/m®)
Chloroform 1.1
Trichloroethene 5
Tetrachloroethene 30

AOC #2 (basement) will be sampled for monitoring purposes only
on a biennial basis (once every two years) until such time as: (i)
the groundwater treatment equipment is removed; (ii) there is a
change in the occupational classification of that space; and/or (iii)
a corrective measures plan is developed for the basement.
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Sample Locations: Indoor air sampling locations will be collected
from the locations identified as R-1 and R-2 on Figure 7. The
biennial basement sample will be collected from the location
identified as R-7 on Figure 7. In addition, an ambient outdoor air
sample will also be collected at a Site location that is upwind from
the building, and at a ht. of approx..3 ft. above the ground surface.

Sampling Procedure: A site visit will be conducted approximately
one week prior to sample collection to inform tenants at the
sampling locations of the requirements necessary to collect
representative indoor air samples. A formal product inventory has
previously been completed for each of the sampling locations
(copies of which are included in the Construction Completion
Report), and during the pre-sampling Site visit, an update of these
inventories will be completed, and tenants will be advised not to
use any chemicals observed to contain VOC’s of interest until after
the conclusion of the indoor air sampling event.

Samples will be collected using Summa Canisters over a 2-hour
period to enable a sustained period of tenant inactivity prior to
sample collection. The air flow-rate will be controlled with pre-
calibrated regulators supplied by the laboratory. Vacuum gauges
will be connected to the regulators in order to monitor for proper
operation (i.e., slow changes in vacuum), and to verify that the
sample collection rate does not exceed 0.2 liters per minute.
Additionally, a photoionization detector (PID) will be used to
screen the air space above the Summa Canisters to establish
background conditions during the sampling event, and identify any
VOC fluctuations that may occur during the sampling interval.

Indoor air sampling events will be scheduled early during the
heating season, defined as November through March, to allow time
for corrective action and resampling, if necessary. As possible,
indoor air sampling events will also be scheduled following a long
weekend or other period of sustained tenant inactivity to minimize
the potential impact of tenant operations upon the indoor air
quality results. The Summa Canister samples will be delivered
under chain-of-custody documentation to an ELAP certified
analytical laboratory for testing. Each of the samples will be tested
for VOCs using USEPA Method TO-15. Minimum detection
levels of 0.25 pg/m?® for TCE and vinyl chloride, and 1 pg/m® for
PCE and other compounds of concern, will be requested.
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3.3  Quality Assurance / Quality Control

Pertinent components of the Quality Assurance / Quality Control (QA/QC) Plan
that was included in the Remedial Design Plan shall be implemented as part of
this SMP. This includes the following QA/QC protocols:

e Maintenance of equipment: monitoring, process and control
instrumentation and equipment will be calibrated, operated and maintained
in accordance with the manufacture’s recommendations. Equipment to be
maintained in this manner includes, but is not limited to, electronic static
water level indicator, water quality meter, PID meter, pH probes and
controllers, chemical metering pumps, air diaphragm product transfer
pumps, extraction well pumps, air compressor, electronic solenoid valves,
fans, and filter units.

e Record keeping: DAY will document project activities in a bound field
book or log on a regular basis. Information that will be recorded will
include:

O O O O O O O

Date and time work is performed;

Details on work being performed,

Details on field equipment used;

Visual and olfactory observations during remedial activities;
Personnel and equipment on-site;

Weather conditions; and

Other pertinent information as warranted.

e Sampling and laboratory analysis: standard procedures and protocols to be
used shall include:

(0}

Site Management Plan

Sampling personnel will wear disposable latex, nitrile or PVC
gloves. Between collection of environmental samples, personnel
performing sampling will discard used gloves and don new gloves
to prevent sample cross-contamination.

Sampling equipment and materials will be disposable one-use
materials, or materials that are dedicated to one particular sampling
location (e.g., sampling containers, bailers, rope, pump tubing,
latex gloves, etc.).

New laboratory-grade sample containers will be used to collect
groundwater samples from monitoring wells, extraction wells and
the groundwater treatment system. Sufficient volume (i.e., as
specified by the analytical laboratory) will be collected to ensure
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that the laboratory has adequate sample volume to perform the
specified analysis.

o Samples will be preserved as specified by the analytical laboratory
for the type of parameters and matrices being tested. Sample
holding times and preservation protocols will be adhered to during
this project. Analytical laboratories will analyze the samples using
the lowest practical quantitation limits (PQLS) possible.

o Samples collected for subsequent analytical testing will be handled
using standard chain-of-custody control. Chain-of-custody
documentation will accompany samples from their inception to
their analysis, and copies of this documentation will be included
with the analytical laboratory’s report. The chain-of-custody will
include the date and time the sample was collected, the sample
identity, sampling location, and requested analysis.

o Samples will be analyzed by a NYSDOH-certified laboratory, with
standard results/data package reporting. ASP-B data packages and
Data Usability Summary Reports (DUSRs) will be completed only
upon the last round of groundwater monitoring prior to shutting
down the extraction and treatment system.

3.4 Health and Safety Plan

The Health and Safety Plan (HASP) for Remedial Site Management is included as
Appendix E to this SMP. Remedial Site management activities, including
associated operations, maintenance and monitoring activities, shall be conducted
in accordance with the procedures outlined in this HASP to minimize the potential
for injury, accident, or incident occurrence.

3.5  Reporting Requirements

Forms and any other information generated during regular operation, maintenance
and monitoring events and inspections will be kept on file on-site. All forms, and
other relevant reporting formats used during these events are subject to review
and approval by NYSDEC, and will be submitted to NYSDEC as specified in the
Reporting Plan of this SMP, or otherwise upon request of NYSDEC.

All monitoring results will be reported to NYSDEC on a periodic basis in the
Annual Progress Report (see Section 5), which shall include the following:

e Date(s) of event(s);

e Personnel conducting sampling;

e Description of the activities performed;

e Type of samples collected;
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e Copies of completed field forms (e.g., well sampling logs, chain-of-
custody documentation, etc.);

e Copies of laboratory data sheets (submitted electronically in the
NYSDEC-identified format);

e Summary of sampling results, with comparison to appropriate
standards/criteria and/or previous sampling data;

e A figure illustrating sample type and sampling locations;
e Any observations, conclusions, or recommendations; and

e A determination as to whether groundwater conditions have changed
since the last reporting event.
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4.0

OPERATION AND MAINTENANCE PLAN
4.1 Introduction

This Operation and Maintenance (O&M) Plan describes the measures necessary
to operate, monitor and maintain the mechanical components of the remedy
selected for the Site. The scope of this Interim SMP is currently limited to: (i) the
extraction and on-site treatment of groundwater; and (ii) the IRM engineering
controls for mitigation of potential soil vapor intrusion. As such, this O&M Plan:

e Includes the steps necessary to allow individuals unfamiliar with the Site
to operate and maintain the groundwater extraction and treatment system;

e Includes the steps necessary to allow individuals unfamiliar with the Site
to operate and maintain the soil vapor intrusion mitigation system;

e Includes an operation and maintenance contingency plan; and,

e Will be updated periodically to include additional remedial phases for this
Site, and/or to reflect changes in Site conditions or the manner in which
the groundwater extraction and treatment system is operated and
maintained.

A copy of this O&M Plan, along with the complete SMP, will be kept at the Site.
This O&M Plan is not to be used as a stand-alone document, but as a component
document of the SMP.

4.2  Engineering Control System Operation and Maintenance

4.2.1 Groundwater Extraction and Treatment System Operation
And Maintenance

The groundwater extraction and treatment system became operational in
July 2008, and in accordance with the ROD, is intended to be operated for
a limited number of years until: (i) groundwater concentrations of
chromium can be reduced sufficiently to allow subsequent remedial
measures to be implemented; and (ii) the soil removal component of the
remedy has been completed. As such, this system is considered a part of
this Interim SMP, but is not expected to be a part of the final SMP
developed for this Site.

The record drawings for this system are included as Appendix A to this
SMP. The basic processes utilized in this extraction and treatment system
are explained in detail in the Remedial Design Plan for this system, and
are summarized as follows:

e Groundwater Extraction — air-operated, automated, controllerless
well pumps are used to extract water from each of seven
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groundwater extraction wells, and transfer this water to the
groundwater treatment system.

Chromium Reduction — if needed, sulfuric acid and sodium
bisulfite are automatically added to the chromium reduction reactor
tank to reduce hexavalent chromium to its trivalent state. While
this equipment remains fully functional, tested and available for
use, it should be noted that chemical chromium reduction appears
unnecessary, and has not been operated since late 2008.

pH Neutralization — as needed, a pH probe and controller are used
to automatically feed sodium hydroxide inline and neutralize the
depressed pH created by the chemical chromium reduction
process; however, this is only required when the chemical
chromium reduction process is operated, and thus the pH
neutralization step has not been utilized since late 2008.

Chromium Removal — removal of chromium is predominantly
provided by flow through a multi-stage proprietary organic media
(“MetalMaster”), which provides for both absorbance of soluble
chromium as well as filtration of insoluble chromium (precipitated
chromium hydroxide).

Particle Filtration — cartridge filters are used to remove fine
insoluble particulates (chromium or otherwise) that escape the
MetalMaster chromium removal stage.

VOC Removal — multi-stage carbon filtration is used for removal
of VOC’s.

Discharge — the treatment system effluent is discharged to the
sanitary sewer in accordance with the sewer discharge permit for
the Site.

4.2.1.1 Inspections

The groundwater extraction and treatment system is designed for
fully automated operation, and requires minimal operator attention.
During each weekday that the system is operating, it is
recommended that treatment system hardware, equipment and
controls be visually checked for integrity and leaks, and the
applicable following treatment system parameters be logged on the
daily operator’s log form (see Appendix B):

e Chromium reduction reactor pH (if operated) — pH to be
below 3.0.

e MetalMaster inlet pH (if operated) — pH to be above 6.0.

e Pressure at inlet and outlet of first MetalMaster filter on
each train (while feed pump is operating) — inlet pressure
not to exceed 30 psi.
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e Pressure drop across each cartridge filter (while feed pump
IS operating) — pressure drop across either not to exceed 10

psi.

e Pressure at inlet and outlet of first carbon filter on each
train (while feed pump is operating) — inlet pressure not to
exceed 30 psi.

e Totalized flow from totalizer at end of treatment system —
daily flows should remain relatively consistent.

e Manual check of extraction well pumps - weekly
verification of pump cycle/operation.

4.2.1.2 System Start-Up and Testing

System start-up from a routine shutdown condition will typically
require only that the airline supply valve to the well pumps be
opened (see Appendix A, Figure C-2). It is intended that all
remaining systems and processes will be continuously maintained
in an operational condition to accept water from the basement
sump pumps.

In the event of a non-routine shutdown, such as may be required
for emergency maintenance or if significant changes are made to
the system, the operator will need to verify that: (i) all process
piping connections are tight, process piping valves are open, and
all air bleed and sample valves are closed; (ii) the airline valves to
all pumps (well pumps and treatment system transfer pumps) are
open; (iii) pH controllers, metering pumps and mixer are plugged
in and operating (required only if chemical chromium reduction is
necessary); (iv) air compressor is powered and running; and (v)
check and log the parameters listed in item 4.2.1 above to confirm
that system is operating in accordance with the design parameters.

Equipment manufacturer and model number information is listed
on the equipment list provided in the record drawings (see
Appendix A). Manufacturer’s cut sheets and equipment manuals
for select system components is provided as Appendix D to this
SMP.

4.2.1.3 Routine Operation Procedures

As previously mentioned, the groundwater extraction and
treatment system is designed for fully automated operation, and
requires minimal operator attention. Beyond the daily system
checks (as identified in Section 4.2.1, and a log form for which is
included as Appendix B), the only routine operating procedure is
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that of extraction well pump shutdown over the weekends.
Although the system can be run continuously, results from pilot
testing of an intermittent operating schedule indicate that a higher
degree of chromium removal may be possible by allowing the
groundwater levels to fluctuate. Shutting down the groundwater
extraction system for a period of approximately three days was
shown to increase chromium removal concentrations, while still
maintaining adequate depression of groundwater level to minimize
the potential for off-site migration of contaminants.

As such, the long-term operating schedule for the groundwater
extraction and treatment system will be to shut down the
groundwater extraction well pumps on Friday of each week, and to
restart the well pumps on Monday of each week. Well pump
shutdown is accomplished by closing the well pump airline supply
valve (see Appendix A, Figure C-2). All remaining systems and
processes will be continuously maintained in an operational
condition to accept water from the basement sump pumps over the
weekend. On Monday of each week, the operator will reopen the
single well pump airline valve to re-enable the extraction well
pumps.

4.2.1.4 Equipment Maintenance

Systems maintenance requirements, and troubleshooting guideline
information for same, are as follows:

e Tank High Level — high water level in a tank is an
indication that a transfer pump is not functioning as
intended. This can be the result of: (i) a stuck float control
(free any hanging floats); (ii) a clogged inlet to the pump
(y-strainer may need to be removed; (iii) excessive
backpressure on the pump (clean or replace the downstream
filters — media filters may need to be opened for removal of
top solids/scum layer on media); or (iv) pump failure (see
pump manual in Appendix D — pump can be tested offline
with a bucket of water to determine if a pump mechanical
failure has occurred).

e Backup emergency (basement sump) water treatment
system flow — flows to the backup water treatment system
indicates: (i) a failure in the isolation solenoid valve
(remove valve and clean it to allow liquid-tight shutoff); or
(i1) a transfer pump is not functioning as intended (see Tank
High Level condition above).

e Excessive pressure at media filter inlet (>15 psi) - clean or
replace the downstream filters — media filters (MetalMaster
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or carbon) may need to be opened for removal of top
solids/scum layer on media.

Excessive pressure drop across cartridge filter (>15 psi) —
replace cartridge filter.

Well pumps not cycling and/or reduction in total daily
flows observed using flow totalizer — can be caused by: (i)
flow totalizer failure (remove and clean the totalizer, and
check operation); (ii) pump is not operating correctly
(remove pump and clean pump inlet strainer, or see pump
manual in Appendix D for more detailed troubleshooting).
If one or more pumps repeatedly become fouled with
biological growth, chlorine tablets may be periodically
placed in the wells as needed to control growth on the
pump inlet strainers; or (iii) reduced flow totalizer flows
can also be the result of well pump shutoff due to treatment
system high tank levels (see Tank High Level condition
above).

Media filter(s) exhibits signs of contaminant breakthrough
— if sampling results indicate significant concentrations of
contaminants are present in the effluent from the first
MetalMaster or carbon filter in either treatment train (i.e.
minimal or no removal, and/or concentrations approaching
the effluent permit limits), then the first media filters on
BOTH trains of the same media type are to be changed out.
During a filter changeout, the second filter in each train
will be moved up to serve as the primary (first) filter in the
train, and a new virgin media filter will be placed online as
the secondary filter in each train. Media service life
observed to date has been in excess of one year, so filter
changeout frequencies should be minimal.

Leaking piping and/or equipment — if water is observed on
the floor, the source of the leak is to be identified, and
appropriate equipment repairs or replacement made.

Ventilation system malfunction — if negative pressure is not
observed within the tanks, sumps and/or floor trench, check
for power and proper operation of the ventilation fan, and
confirm integrity and placement of vent piping and
equipment covers; repair as needed.
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Compressor failure — refer to the compressor manual in
Appendix D for compressor maintenance and
troubleshooting information. With the exception of
maintaining compressor oil level, there is no required
routine maintenance for the compressor.

Treatment system effluent flowmeter not registering as
much flow as usual. Reduction in total system daily flows
can be caused by: (i) reduction in flow from extraction
wells (see well pump counter issues and cause above); or
(ii) effluent flow meter failure (remove and flush out/clean,
and repair or replace as needed).

Recommended preventive maintenance activities and frequencies
are listed in Table 4-1 below. These activities will be documented
on a form provided in Appendix B, a copy of which will be

maintained on-site for inspection.

Table 4-1:

Recommended Preventive Maintenance

Activities and Frequencies

Recommended Activity Recommended
Frequency
Check vent system Weekly
Clean pump and valve inlet strainers Weekly
Top off compressor with oil Quarterly
Change out micron filters Bi-monthly

4.2.2 Soil Vapor Intrusion Mitigation System Operation And

Maintenance

The soil vapor intrusion mitigation system is intended to be operated
indefinitely until such time as monitoring data indicates that the system is
no longer required (e.g., VOC concentrations in sub-slab air, soil, and
groundwater have been reduced below applicable target levels), and
approval is received by NYSDEC and NYSDOH to discontinue system

operations.

The record drawings for this system are included as Appendix A to this
SMP. The basic processes utilized in this system are explained in detail in
the Remedial Design Plan and related addenda for this system, and are

summarized as follows:
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Sub-Slab Ventilation System — a series of six sub-slab vent points
were installed to induce a negative pressure beneath the floor of
the building, thus minimizing the potential for soil vapors to enter
the building; however, due to the tightness of the soils and the lack
of an adequately permeable subbase beneath the floor, the system
was only partially effective at establishing the desired sub-slab
vacuum, and supplemental engineering controls were deemed
necessary.

Indoor Air Filtration System — two large-capacity Electrocorp
carbon air filter units were installed to supplement the sub-slab
ventilation system described above. These units continuously filter
indoor air at select locations within the occupied first floor of the
building (AOC #1), removing VOC’s from the indoor air. Five
smaller AllerAir carbon filter units are operating in the basement
(AOC #2).

Basement (AOC #2) Ventilation System— a fan is being used to
vent the groundwater treatment tanks located upstream of the VOC
removal stage and which are not fully enclosed, thus inducing
airflow into the tanks and minimizing the potential for exfiltration
of VOC’s into the basement air. This ventilation system was also
extended into the groundwater sumps and floor trench in the
basement, and covers were placed over these features, to minimize
the potential for soil vapors to enter the basement through these
potential pathways.

4.2.2.1 Inspections

The soil vapor intrusion mitigation system is designed for
continuous, unmanned operation, and requires very little operation
and maintenance labor. All components of this system are designed
for years of uninterrupted service. Nonetheless, quarterly system
checks and annual reviews will be performed to confirm that all
are operating as intended, and to identify the need for any
maintenance. These monitoring activities will be completed as
described in, and documented on, the log forms in Appendix B.

4.2.2.2 System Start-Up and Testing

The only mechanical portion of the system is the set of 14 fans (six
sub-slab vent fans, one basement vent fan, and seven carbon
filtration unit fans). Start-up of any or all of these fans from a
shutdown condition requires only that power be restored to the fan.
It is expected that all fans will be continuously maintained in an
operational condition, and none of these fans require any type of
manual restart, so the fans will restart automatically once power is
restored to the building or circuit. In the event that a fan is de-
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energized for work on the fan or associated ductwork, re-
energizing of the fan will similarly re-enable that portion of the
soil vapor mitigation system.

Equipment manufacturer and model number information is
provided in the record drawings (see Appendix A). Manufacturer’s
cut sheets and equipment manuals for select system components is
provided as Appendix D to this SMP.

4.2.2.3 Routine Operation & Maintenance Procedures

As previously mentioned, the soil vapor intrusion mitigation
system is designed for continuous unattended operation, and
requires minimal operations oversight. There are no routine
operating or maintenance procedures for this system. The fans
require no routine or preventative maintenance, and the only
consumable items in the system are the prefilters and carbon media
of the seven carbon air filtration units. The carbon filter
manufacturer reports that it is very difficult to predetermine a
specific maintenance schedule as the rate of dust loading and
media consumption will vary for each application, and
recommends periodic inspection of the filters to help establish an
appropriate replacement schedule. These filter units will be
routinely monitored for media/pre-filter change out, as well as
speed setting (all should remain on high), and location (to keep the
area around each unit clear of obstructions that would impede air
flow), as specified under the systems monitoring program (see
Section 3.2.2.2 and log sheets in Appendix B).

4.3  Performance Monitoring

43.1

Groundwater Extraction And Treatment System

Performance monitoring needs for this system are as follows:

Site Management Plan

Groundwater Extraction System — overall system performance will
be monitored and evaluated based on: (i) groundwater volumes
removed from each extraction well; (ii) zone of influence
maintained by the groundwater extraction (static water levels
periodically measured at Site monitoring wells); and (iii)
groundwater contaminant reduction (chromium and VOC
concentrations periodically measured at Site monitoring and
extraction wells).

Groundwater Treatment System — overall system performance will

be monitored and evaluated based on: (i) total groundwater volume
treated; and (ii) final effluent water quality, and compliance with
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applicable sewer use discharge limits; and (iii) ability of the
treatment system, including the ventilation system, to operate with
limited unplanned down-time.

4.3.1.1 Monitoring Schedule

To date, the groundwater extraction and treatment system has been
operating for more than one year. As such, baseline monitoring has
been completed in accordance with the NYSDEC approved Work
Plan. Specifically, following system startup, static water levels
have been documented for the monitoring/extraction wells, and
well yields (groundwater removal rates) have been documented for
the extraction wells. In conjunction with monitoring static water
levels and associated groundwater removal rates, all hardware
associated with the groundwater extraction wells (i.e., piping,
valves, gauges, etc.) was visually inspected for proper operation,
stress indicators (i.e., excessive bending, material discoloration,
etc.) and leaking.

The average static water levels following extraction system startup
are presented in Table 3-2. The hardware associated with the
extraction wells and groundwater treatment system did not leak,
show signs of undue stress and operated properly. Subsequent to
the initial week of system start-up, the groundwater extraction
system and treatment system was inspected at least twice a week
for two weeks and weekly thereafter.

With the groundwater extraction system successfully operating at
steady state for many months now, the long-term monitoring
program will be implemented. The objectives of the long-term
monitoring program are as follows:

e To evaluate the long-term effectiveness of the groundwater
extraction system using the water level and groundwater
quality data to be collected during the long-term monitoring
program.

e To identify and confirm proper operation and maintenance
requirements.

e To identify methods that could be used to optimize system
performance

To this end, static water level measurements will be collected on a
periodic basis to confirm continued influence for monitoring wells
MW-1, MW-4, MW-8, MW-11, MW-13, MW-14, MW-15, MW-
18, MW-21, MW-31, MW-33 and MW-34; and extraction wells
EW-1, EW-2, EW-3, EW-4, EW-5, EW-6 and EW-7. In addition,
groundwater samples will be collected from the aforementioned
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monitoring and extraction wells on a periodic basis and submitted
to the analytical laboratory for testing of halogenated VOCs, and
total and hexavalent chromium. Sample collection and analysis
procedures shall be as specified in Section 3.3.3. Static water level
measurement and groundwater sampling frequencies are listed in
Table 3-1 and Table 3-2, respectively.

The groundwater extraction and treatment system components will
be visually inspected on a weekly basis.

Inspection frequency is subject to change with the approval of the
NYSDEC. Unscheduled inspections and/or sampling may take
place when a suspected failure of the groundwater extraction or
treatment system has been reported or an emergency occurs that is
deemed likely to affect the operation of the system. Monitoring
deliverables for the groundwater extraction and treatment system
are specified later in this Plan.

4.3.1.2 General Equipment Monitoring

Inspection and monitoring of the complete system will be
conducted as detailed in Section 4.2 of this report. Groundwater
extraction and treatment system components to be monitored in
this manner include, but are not limited to, the following:

e For the sump, trench drain and treatment ventilation
system:

o Vacuum fan;

o General system piping; and

0 Sump and trench cover integrity (including seals).
e For the extraction well pump hardware

0 Valves;

o Well pumps; and

0 General System Piping
e For the treatment system

0 Y-strainers located before air diaphragm pumps P-1
and P-2;

Air diaphragm pumps P-1 and P-2;
In-line pH probe;
In-line pressure gauges;

o O O O

MetalMaster filters including valves and piping;
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Cartridge filters;

Activated Carbon Column Filters;
Final effluent flow meter;

Air compressor; and

O O O O O

General system piping.

A complete list of components to be checked is provided in the
Operators Log Form, presented in Appendix B. Maintenance and
repair will be initiated immediately if equipment readings are not
within their typical range, equipment is observed to be
malfunctioning, and/or the system is not performing within
specifications.

4.3.1.3 System Monitoring Devices and Alarms

Applicable system monitoring devices are as listed in the
Operators Log Form (see Appendix B), and parameters for which
should remain within the ranges listed in Section 4.2.1 of this
Interim SMP.

4.3.1.4 Sampling Event Protocol

Sample ports are located after each extraction well pump, before
the MetalMaster filters (i.e., MetalMaster influent sample), after
the primary filter in each train (e.g., MetalMaster Train 1 filter 1
effluent), prior to the GAC filters (i.e., activated carbon influent
sample), after the primary filter in each GAC train (e.g., GAC
Train 1 Filter 1 effluent) and at the end of the treatment system
(i.e., final effluent sample). The protocol to collect a sample from
the sample port will be to flush the line to remove materials that
may have accumulated in the piping. Following purging, a sample
will be collected in containers supplied by the analytical
laboratory. The purge water will be placed in the chromium
reaction tank at the head of the treatment system for processing.

The extraction well and treatment system samples will be placed in
pre-cleaned laboratory containers, labeled and preserved with ice.
The samples will be transported under chain-of custody control to
a NYSDOH ELAP-certified analytical laboratory, and will be
tested for the following parameters depending on location of sample:

e Halogenated VOCs, using USEPA Method 8260; and
e total and hexavalent chromium using ASP Method CLP-M
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Groundwater treatment system samples will be collected in
accordance with the schedule and parameters summarized in Table
3-3 and presented below:

= Influent to MetalMaster Filters, analyzed for total and
hexavalent chromium — monthly for six months, quarterly
thereafter;

= Effluent samples from the primary (first) MetalMaster
drum in each MetalMaster treatment train of the
groundwater treatment system, analyzed for total and
hexavalent chromium — quarterly;

= Influent and effluent samples from the first activated
carbon filter in each activated carbon treatment train of the
groundwater treatment system, analyzed for halogenated
VOC’s - quarterly; and

= Final effluent sample collected downstream of the final
carbon filter, analyzed for purgeable aromatics, VOC’s and
total chromium (in accordance with sewer discharge
permit) — quarterly.

4.3.2 Soil Vapor Intrusion Mitigation System

Overall system performance of the soil vapor intrusion mitigation system
engineering controls will be evaluated based on the ability of the system to
maintain operating parameters within expected ranges, and indoor air test
results within applicable guidance values. Indoor air testing and
monitoring of the engineering controls shall be completed as detailed in
Sections 3.2.2 to periodically confirm that the equipment operation and
system effectiveness is maintained. It is not intended that the soil vapor
intrusion mitigation system achieve any significant contaminant reduction
within Site media (soils, soil vapor and/or groundwater), and as such,
monitoring of Site media for remedial performance monitoring purposes
(i.e. reduction of contaminants) does not apply to this remedial system.

4.4  Reporting Requirements
4.4.1 Groundwater Extraction And Treatment System

Copies of daily operational logs (see Section 4.2.1), maintenance reports
and other information generated during regular operations at the Site will
be maintained. Reports, forms, and other relevant information generated
will be made available upon request to the NYSDEC, and pertinent
information will be summarized and submitted to NYSDEC as part of the
Annual Progress Report, as specified in Section 5 of this Interim SMP.
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4.4.2 Soil Vapor Intrusion Mitigation System

Copies of the quarterly and annual monitoring logs (see Appendix B),
maintenance reports and other information generated during regular
operations at the Site will be maintained. Reports, forms, indoor air test
results and other relevant information generated will be made available
upon request to the NYSDEC, and pertinent information will be
summarized and submitted to NYSDEC as part of the Annual Progress
Report, as specified in Section 5 of this Interim SMP.
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5.0

INSPECTIONS, REPORTING AND CERTIFICATIONS
5.1  Site Inspections

Inspections will be conducted at the frequency specified in the schedules provided
in Section 3 Monitoring Plan and Section 4 Operation and Maintenance Plan of
this SMP. At a minimum, a site-wide inspection will be conducted annually.
Inspections of remedial components will also be conducted when a breakdown of
any treatment system component has occurred or whenever a severe condition has
taken place, such as an erosion or flooding event that may affect the remedial
system components. Inspections and monitoring events will be recorded on the
appropriate forms (see Appendix B). Relevant inspection form data, media
sampling data and system maintenance information, generated for the Site during
the reporting period, will be summarized and provided in electronic format in the
Annual Progress Report.

5.2  Annual Progress Report

An Annual Progress Report will be submitted to the NYSDEC every year,
beginning within eighteen months after the March 2010 approval of the original
Interim SMP. The report will be prepared in accordance with NYSDEC DER-10
and submitted within 45 days of the end of each reporting period. As such, the
first annual progress report (covering the reporting period ending September
2011) is due to be submitted by November 15, 2011, and subsequent annual
submittals are scheduled for submittal no later than November 15 of future
reporting years. Media sampling results will be incorporated into the Annual
Progress Report, and this report will also include:

e Summary of results from the Site inspections and severe condition
inspections, as applicable;

e Summary of discharge monitoring data and/or information generated
during the reporting period with comments and conclusions;

e Data summary tables of contaminants of concern by media (groundwater,
soil vapor), which include a listing of all compounds detected, along with
the applicable standards, with all exceedances highlighted. These will
include a presentation of past data as part of an evaluation of contaminant
concentration trends, and will include:

0 An up to date table presenting the average pre-groundwater
extraction system static water levels and the current average post-
groundwater extraction system static water levels for each
monitoring well evaluated;

0 An up to date groundwater flow map depicting groundwater flow
direction, contour intervals and groundwater elevations relative to
the established Site datum for the period;
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e A Site evaluation, which includes the following:

0 The compliance of the remedy with the requirements of the site-
specific ROD;

0 The operation and the effectiveness of treatment units, including
identification of any needed repairs or modifications;

0 Any new conclusions or observations regarding Site contamination
based on inspections or data generated by the Monitoring Plan for
the media being monitored;

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

o Estimation of the overall performance and effectiveness of the
remedy.

e A performance summary for the groundwater extraction and treatment
system, including information such as:

0 The number of days the system was run for the reporting period,;
0 The average, high, and low daily flows;

0 The estimated contaminant mass removed;
o]

A description of breakdowns and/or repairs along with an
explanation for any significant downtime;

A description of the resolution of any performance problems;

A summary of the performance, effluent and/or effectiveness
monitoring; and

0 Any pertinent comments, conclusions, and/or recommendations
based on data evaluation.

e A performance summary for the indoor air vapor intrusion mitigation
engineering controls (SSD systems and indoor air carbon filtration units),
including information such as:

0 A description of breakdowns and or repairs along with an
explanation for any significant downtime;

0 A summary of inspection results including SSD system vacuum
measurements and air purifier carbon evaluations;

0 A summary of any air monitoring results completed during the
reporting period; and

0 Any pertinent comments, conclusions, and/or recommendations
based on the data evaluation.

e Analytical laboratory data reports, to be submitted to NYSDEC as an
Electronic Data Deliverable (EDD) within 90 days of receiving the data
from the laboratory, and electronic (pdf) copies of the laboratory data
packages will be included as an appendix to the Annual Progress Reports.
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Unless otherwise requested by NYSDEC, the Annual Progress Report will be
submitted, in hard-copy format, to the NYSDEC regional office in which the Site
is located, and in electronic format to the NYSDEC regional office in which the
Site is located and the NYSDOH Bureau of Environmental Exposure
Investigation. The electronic file will be submitted as a single PDF file with
searchable text.

5.3 Corrective Measures Plan

If any component of the remedy is found to have failed, a corrective measures
plan will be submitted to the NYSDEC for approval. This plan will explain the
failure and provide the details and schedule for performing work designed to
correct the failure. Unless an emergency condition exists, no work will be
performed pursuant to the corrective measures plan until it is approved by the
NYSDEC.

Soil Vapor Intrusion Mitigation System: A corrective measures response will be
required in the event that one or more indoor air sampling results at AOC #1 area
locations were to exceed the applicable indoor air target concentrations for
chloroform, trichloroethene, and/or tetrachloroethene, as identified in the Indoor
Air Testing Program (see Section 3.2.2.3). In the event of such an exceedance, the
initial corrective measures response shall include, but not necessarily be limited
to, the following activities:

e Review of tenant operations and product use in the vicinity of the location
at which the exceedance occurred;

e Review of engineering controls to confirm proper operation;

e Temporary removal of any identified tenant products of concern,
temporary cessation of any tenant activities of concern, and/or repair of
any identified engineering control deficiencies; and

e Collection of a verification indoor air sample at the location of each
identified exceedance.

If the verification sample results for parameters of concern meet the applicable
indoor air target criteria, additional indoor air sampling at this location will be
scheduled in accordance with the indoor air testing program presented in Section
3.2.2.3 of this SMP, However, if the verification sample demonstrates that the
above measures failed to correct the problem, then a formal Corrective Measures
Plan will be developed, submitted to NYSDEC for review and approval, and
implemented prior to the next sampling event.

With respect to AOC #2 (basement), a Corrective Measures Plan will be
developed in the event that the basement becomes occupied space before air
guideline values are achieved, or if it is determined by NYSDEC that basement
air quality is not continuing to improve (or is getting worse) and it is anticipated
that the air guideline target values will not be achieved in a reasonable period of
time.
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NOTES:

1. Monitoring Well MW—32 was converted to
Extraction Well EW—5 on June 17, 2009.

2. Monitoring Well MW—30 was converted to
Extraction Well EW—6 on December 14, 2012

3. Extraction Well EW—7 was installed on
November 14, 2012, and became operational
on January 22, 2013.
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been prepared based on conditions that existed at the
time of preparation and in part on information provided
by others. Verification of actual conditions should be
confirmed prior to performing additional work that relies
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APPENDIX B

REMEDIAL SYSTEMS
OPERATOR’S LOG FORMS



Former General Circuits
95 Mount Read LLC

NYSDEC Site Code #828085

Rochester New York

Daily Operator Monitoring Log

Date: Time
Personnel

Parameter Measurement Units
Chromium Reduction Reactor pH: / ORP: / S.U./mv
pH at inlet of Metal Master Filters (pH meter, approximate range): S.U.
Pressure at Inlet of Metals Master Train #1: / Train #2: / PSI
Pressure of Cartridge Filter 50 uM Inlet: / Outlet: / PSI
Pressure of Cartridge Filter 5 uM Inlet: / Outlet: / PSI
Pressure at Inlet of Carbon Train #1: / Train#2: / PSI
pH of Final Effluent: (using Handheld pH meter) S.U.
Flow Totalizer Reading: Gallons

S.U. = Standard Units  PSI = Pounds Per Square Inch
MV= Millivolts uM = Micron

Notes:




Former General Circuits
95 Mount Read LLC
NYSDEC Site Code #828085
Rochester New York

Weekly Operator Monitoring Log

Date:

Personnel

Activity

Check for negative pressure in vent system

Check for integrity of sump, tank and floor trench vent seals/covers

Check for integrity of vent and water piping and connections

Check for integrity of tanks and media filter vessels

Clean pump and valve inlet strainers (as needed)

Check compressor oil level and top off as needed

Check Extraction Well Pump Operation: EW-1

Check Extraction Well Pump Operation: EW-2

Check Extraction Well Pump Operation: EW-3

Check Extraction Well Pump Operation: EW-4

Check Extraction Well Pump Operation: EW-5

Notes:




Former General Circuits
95 Mt Read Blvd
NYSDEC Site #828085
Rochester, New York

QUARTERLY EQUIPMENT CHECK
MONITORING LOG

Date Time

Personnel

Subslab Vent Fans & Water Treatment System Vent Fan

GWE&T
V-1 V-2 V-3 V-4 V-5 V-6 Vent
Fan Operation
Confirmed
Exhaust Point Free of
Obstruction
Labeling Intact
Indoor Air Filtration Units
C-1 C-2 C-3 C4 C-5 C-6 C-7
Electrocorp Electrocorp AllerAir AllerAir AllerAir AllerAir AllerAir
16500 #1 16500 #2 5000D#1  5000D#2 6000DX#1 6000DX#2 6000DX #3
(Room 2) (Room 3) (basement)  (basement) (basement) (basement) (basement)

Airflow Confirmed

High Speed Setting
Confirmed

Intake/Exhaust
Points Free of
Obstruction

Location
Acceptable

Labeling Intact

General Notes/Observations: (include check of any local combustion sources for backdraft)

BFK3188




Date

Former General Circuits
95 Mt Read Blvd
NYSDEC Site #828085
Rochester, New York

MONITORING LOG

Personnel

Indoor Air Filtration Units

C-1

Electrocorp

16500 #1
(Room 2)

C-2

Electrocorp

16500 #2
(Room 3)

C-3
AllerAir
5000D #1
(basement)

QUARTERLY CARBON FILTER MEDIA CHECK

Time

C4
AllerAir
5000D #2
(basement)

C-5
AllerAir

C-6
AllerAir

C-7
AllerAir

6000DX #1  6000DX #2  6000DX #3

(basement)

(basement)

(basement)

Prefilter Check
(Vacuum/Changeout?)

Acetone Test
Effluent Result#1

Acetone Test
Effluent Result#2

Acetone Test
Effluent Result#3

Acetone Test
Effluent Result #4

Average Acetone Test
Effluent Result

Average Virgin Carbon
Test Result

0.0 ppm

0.0 ppm

<1.1 ppm

<1.1ppm

<1.1 ppm

<1.1ppm

<1.1ppm

Average Test Result
Carbon Threshold

4.0 ppm

4.0 ppm

20 ppm

20 ppm

20 ppm

20 ppm

20 ppm

Carbon Changed Out
(Yes or No)

Notes:

L PID reading of increase in ppm VOC’s in discharged air from carbon when operated with open acetone test jar at
intake grill. Acetone test jar shall be 4-ounce soil jar (2.25-inch diameter mouth) with 1 to 2 ounces of acetone in the
jar. Test result shall be average of minimum 4 readings from center of each of 4 quadrants at discharge.




Former General Circuits
95 Mt Read Blvd
NYSDEC Site #828085
Rochester, New York

ANNUAL MONITORING LOG - VENT FANS

Date Time

Personnel

Subslab Vent Fans

V-1 V-2 V-3 V-4 V-5

V-6

Fan Operation Confirmed

Exhaust Point Free of
Obstruction

Static Pressure
(>1.8” H,0 vacuum req’d)

Fan Checked for :
Vibration/Noise

Damage

Secure Mounting

Electrical Connection
Secure

Piping Checked for:
Damage

Secure Mounting

Transition Seals Secure

Basement Water Treatment System Fan

Airflow Confirmed Sump Covers In Place

Exhaust Point Free of

Obstruction Tank Covers In Place

Fan Checked for ; Negative Suction Check:
Vibration/Noise Sumps
Damage Trench
Secure Mounting Tanks
Electrical ConnSe:éLorr; Notes:
Piping Checked for:
Damage

Secure Mounting

Transition Seals Secure




APPENDIX C

CARBON TEST PROCEDURE



Carbon Field Test Procedure

There are no known commonly used or manufacturer-recommended test procedures to
determine when the carbon media in an indoor air filtration unit is losing its
effectiveness.

With aqueous carbon filtration media, a dual-column system is typically used, with the
effluent from the first column being monitored on a periodic basis to chart the extent of
breakthrough over time and the corresponding loss of removal efficiency. Once the
carbon is fully saturated, it is removed from service, a fresh carbon column is placed into
service at the end of the line, and the previous end-of-the-line column becomes the first
filtration unit in the train. This maximizes the removals and service life of the carbon.
Operation in this manner is not practical for indoor air carbon filtration units due to the
differences in equipment, operation, and testing; however, the same premise was utilized
to develop a field test procedure that could be used with the indoor air filtration units.
The concept was to monitor VOC’s in the discharged air from a carbon filter in response
to a known influent VOC exposure to detect when breakthrough starts occurring. To
accomplish this, baseline data was needed to characterize the response of both virgin and
spent carbon media filters to a field-induced VOC exposure.

Acetone was selected as the VOC of choice for field testing due to ease of availability,
relative low hazard in handling and use, and manufacturer’s reported moderate
effectiveness at which the VOC is removed by carbon. AllerAir reports that carbon has a
high affinity for trichloroethene (TCE) and tetrachlorethene (PCE), and a moderate-to-
high affinity for acetone. As such, a carbon filter should see acetone breakthrough at a
faster rate than TCE or PCE breakthrough, and thus acetone was chosen as the indicator
VOC for field testing.

To provide an influent acetone exposure that is repeatable, an open 4-ounce soil jar (2.25-
inch diameter opening at top) filled with one to two ounces of acetone was placed
beneath the intake grille at the bottom of an AllerAir 6000DX filter. Measurement of
VOC influent concentrations was not possible, and it was necessary to remove the carbon
media cartridge to simulate results for spent carbon media. Air flow measurements were
also collected for scaling purposes, as removal of the carbon media decreased the
pressure drop across the unit, thus increasing the airflow and diluting the influent acetone
concentrations. Test measurements of air flow and VOC’s were recorded using an air
velocity meter and PID meter for (i) the air filter running with carbon; and (ii) the air
filter running with carbon removed. Averaged results are as follows:

Low Speed Medium Speed High Speed
AllerAir Airflow VOC’s Airflow VOC’s Airflow VOC’s

6000DX (CEM) _(ppm) (CEM) _ (ppm) (CFM) _(ppm)
With Carbon | 1050 | 0.0 | 2150 | 03 3200 | 05

Without Carbon 1300 27 2450 50 4250 85




Background VOC levels measured at the carbon filter exhaust discharge (with no acetone
exposure) was 0.0 ppm at each speed setting. The AllerAir 5000D units were not tested.
These units are essentially of the same construction as the 6000DX (same diameter, fan
and airflow), but are 3 inches less in height with a smaller carbon capacity. As such, both
AllerAir units will generate comparable results when the carbon media is spent.

Testing of the Electrocorp 16500A carbon filtration units was slightly different in that the
carbon could not be easily removed for testing; however, due to the size and
configuration of the units, it was possible to obtain direct measurement of the pre-carbon
VOC concentrations from an internal chamber in the filter housing, which directly
correlates to the effluent concentrations in the event that the media was spent and no
VOC removal was occurring. For testing purposes, an open 4-ounce soil jar (2.25-inch
diameter opening at top) was once again filled with one to two ounces of acetone, and
was placed beside one of the side-mounted intake grilles at the bottom of an Electrocorp
16500A filter. The internal air chamber was divided into four quadrants of equal size for
monitoring purposes. Because the influent concentrations were directly observable, and
no carbon removal was required, air flow measurements were not collected during VOC
testing of the Electrocorp 16500A unit. It was also observed that results obtained
following carbon changeout varied significantly from those obtained on the initial,
manufacturer-supplied unit, possibly due to carbon media settling in the unit during
shipping. For purposes of developing data applicable to ongoing carbon filter operation,
only the post-carbon changeout data is directly applicable, for which test results obtained
using a PID meter are as follows:

Average Influent VOC Concentration (ppm)*

Electrocorp Quadrant Quadrant Quadrant Quadrant Filter
16500A 1 2 3 4 Average
High Speed 27.0 20.5 6.3 124 16.6

* Denotes average data obtained through three quarterly test events
performed on two separate Electrocorp 16500A units in January,
April and July of 2013.

Effluent VOC concentration (i.e. following carbon treatment) both prior to and during the
acetone test runs was 0.0 ppm. The influent VOC concentrations for the Electrocorp
I6500A observed above were noticeably lower than the comparable AllerAir VOC
concentrations, which is believed to be due to the lower air flow rates and greater
turbulence generated around the acetone jar at the influent to the AllerAir filter.
Nonetheless, both results provide valid standards for use during field evaluations of the
carbon units.



For field evaluation purposes, it is necessary to set a filter effluent VOC level which
represents breakthrough and is indicative of the need for carbon media replacement.
Obviously, the carbon filters will not be used up to the point of media saturation and
complete breakthrough, but likewise there will be some natural variability to filter
operations and test results, and it is also unnecessary to replace the media at the slightest
exceedance of the virgin carbon performance data averages provided herein. The
procedure developed as a part of this SMP assumes the need for carbon replacement once
a degradation in filter performance for acetone removal of approximately 25% is
observed (i.e., effluent VOC concentration of 20 ppm is observed at AllerAir filter, or 4.0
ppm is observed at Electrocorp filter, with filter operating at high speed). As noted
previously, acetone breakthrough will occur at a faster rate than TCE and PCE
breakthrough, so filter performance for TCE and PCE removals are expected to remain
relatively high up until time of changeout.

Field procedure for testing the carbon filters will be as follows:

Confirm filter is running at high speed. Check prefilter and vacuum or replace as needed
if it is visually dirty. Using a PID meter, measure the background (i.e. unspiked) ppm
VVOC content of the discharged air from the filter. Place one to two ounces of acetone in a
4-ounce soil jar (2.25-inch diameter opening at top), and place the jar immediately
adjacent to the air filter intake (floor level next to side intake of the large carbon unit, or
directly beneath the bottom intake of the small unit, raising the unit as necessary). Using
a PID meter, measure the VOC content of the discharged air from the filter, and compare
the readings to the carbon changeout criteria listed below.

Increase in VOC Concentrations @ Discharge
Large Carbon Filters  Small Carbon Filters
(Electrocorp, AOC #1)  (AllerAir, AOC #2)

Virgin Carbon 0.0 ppm 0.5 ppm
Full Breakthrough 16.6 ppm 85 ppm
Carbon Changeout

Threshold 4.0 ppm 20 ppm

If the average increase in measured concentration at the discharge of the air filter exceeds
the threshold concentration listed above, the carbon will be changed out, and fresh carbon
installed.
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REMEDIAL SYSTEMS
COMPONENT MANUALS














































































SAFETY WARNINGS — PLEASE READ CAREFULLY

This product should be Installed and serviced by a qualified technician,
electrican or slectrical maintenance personnel familiar with its operation and
the hazards involved. Proper Installation (see instruction information which
accompanies product), which includes wiring, mounting in proper enclosure,
fusing or other overcurrent protection and grounding, can reduce the chance of
slectric shocks, fires or explosion in this product or products used with this
product, such as electric motors, switches, coils, solenolds and/or relays. This
product is constructed of materials (plastics, metals, carbon, silicon, etc.) which
may be a potential hazard. Individual material safety data sheets (MSDS) are
available upon request. Proper shielding, grounding and filtering of this product
can reduce the emission of radlo frequency Interference (RFI) which may
adverssly affect sensitive electronic equipment. If information is required on
this product, contact our factory. It is the rasponsibllity of the equipment
manufacturer and individual installer to supply this safety warning to the
ultimate user of this product. (SW effective 11/86).



TEN YEAR LIMITED WARRANTY

__
Your AllerAir unit comes with a 10-year limited warranty excluding expendable parts such as pre-
filters and filters. This warranty provides for the repair of any defective components and labor for 5
years from the date of delivery. An additional 5-year warranty is provided on parts. This product is
not covered against damage resulting from misuse. This warranty is provided to the original

purchaser and may not be transferred. A return authorization number is required for warranty
repairs. Please contact AllerAir at 1-888-852-8247 for more information.

THE ALLERAIR AIR FILTRATION SYSTEM

ACTIVATED CARBON

Your AllerAir air purifier contains activated carbon that permanently traps dangerous airborne chemicals,
gases and odors. This vital filter should be changed approximately every two to three years, depending on
the environment in which the unit is operating. You can also upgrade your Exec, Vocarb or D unit at any
time to accommodate a larger and deeper carbon filter suitable for removing heavier concentrations of
chemicals, gases and odors.

AllerAir Industries

Operation and Maintenance Manual

PRE-FILTER
The pre-filter included with your unit removes larger particles and helps prolong the life of your HEPA filter.
The pre-filer should be vacuumed or replaced every three months.

LASER TESTED, MEDICAL-GRADE HEPA*
HEPA or high-efficiency particulate air filters were originally developed by the military to remove radio-

active dust, and are now the primary particle filtration systems used in hospitals, laboratories, electronic AllEeAir @W @m
clean rooms and any application where clean air is critical. Today, HEPA filters are widely recommended by

allergists, doctors and indoor air quality experts for home and office. They trap an amazing 99.97% of
airborne particles at 0.3 microns, including dust, hair, pollen and even some bacteria and viruses. \v \

Depending on the particle level in the environment in which the unit is used, your HEPA filter should be
replaced every three to five years.

* Note that chemical and odor models D and DX feature a micro-particle filter which is rated to trap at least

S5 anborna pailes 4000 - 5000 - 6000 Series

THE ALLERAIR ADVANTAGE

° o gro
- Our units offer complete air filtration removing airborne chemicals, gases, odors and particles. AI r P u r I fl e rs

- Our deep bed, activated carbon filters last longer than the average thin filter which is generally carbon
sprayed onto a synthetic material.

- Our units do not use dangerous ozone technology

Congratulat:ons! You're moments away from fresher, cleaner indoor air. Your new
AllerAir unit will combat many of the chemicals, gases, odors and particles responsible for
poor indoor air quality (IAQ). Poor IAQ may cause or worsen allergies, asthma, multiple

- Our units are powered by American-made motors that are energy efficient and cost only pennies a day to chemical sensitivities (MCS) and sick building syndrome. We recommend proper maintenance
operate. of your unit to keep it running efficiently for years to come.

- Our units are manufactured to clean your air and therefore are not made with a plastic housing, or other
materials which may off-gas chemicals.

Operation:
All units except D and DX models are shipped fully assembled and ready for use. (D and DX

IMPORTANT NOTICE model owners may refer to their additional instruction sheet for filter installation, or refer to
Page 6 of this booklet.)

PLANNING ON PAINTING YOUR HOME? READ THIS FIRST: NOTE: As original packaging is required for warranty returns, new AllerAir owners are

advised to keep boxes and shipping materials.
Particles from paint may clog your HEPA filter, therefore we recommended that users unplug their units and P pping

remove the HEPA filter, storing it off-site until the paint job is complete. Due to the serious toxic nature of
paint it is also recommended that your carbon filter be replaced or refilled in the weeks after the paint job is

complete. MOdel #

See, Replacing HEPA and/or carbon filters, for instructions on how .
Serial #

8

July/2007

AllerAir Industries | : 1-888-852-8247 / Fax: 1-877-688-2193 www.allerair. i i :1-888-852-8247 / Fax: 1-877-688-2193 www.allerair.




i

ths.

re-filter
1er walls
ilter.

an

Step 6

Remove the three
screws in the
filter end plate.
and remove the
end plate.

Step 8

Place the new bull In
the holder. Make sure
Itfs horizontal. Make
sure it Is not touching
any of the other
components.

Step 9

Replace the four-pin socket.

Step 10

Replace the filter end plate.
Replace the screws, filter(s)
and bottom with the 4 screws.
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AllerAir Industries

A Message for the Client

REPLACING HEPA AND/OR CARBON FILTERS

ave selected is shipped in 2 separate boxes to protect certain
. The filter comes in one box, and the outer shell of the unit,

FILTER
ASSEMBLY
D, DS and DX

ng the motor and the fan, comes in another. Filters must be installed
‘ore turning the unit on in order for it to work. AllerAir technicians

recommend removing the base, installing the filter, and replacing the base

according to the following steps: STEP 1

Make sure the unit is set to

"off" and the unit is unplugged.
Place the unit upside down,

so that the wheels face up.

Using a #2 Philips screwdriver,
remove the four screws that
hold the base onto the unit.

Grasp the wheels.Remove
the base by pulling gently
on the wheels

Step 1 Step 2 Step 3

Make sure the unit is set to "Off,"
and unplug it. Lay the unit upside
down, so that the wheels face up.

%
]

Step 4 Step 5

Using a #2 Philips screwdriver,
remove the four screws that hold
the base onto the unit.

Grasp the wheels.Remove the base
by pulling gently on the wheels.

STEP 4 STEP 5

Reach inside the unit,and First, remove the carbon filter.

remove felt pad. (pull up gently by placing thumbs
on the inner side of the filter)

STEP 6

Then, remove the HEPA filter
with the same technique.

=

()=

-

Step 7 Step 8 Step 9
Replace the base, making sure the
arrow on the gold sticker lines up
with unit's rear seam.

Turn the unit back onto its wheels.
Itis now ready for use.

Replace the four screws.

AllerAir Industries Inc. Toll free: 1-888-852-8247 / Fax: 1-877-688-2193 www.allerair.com

Step 10

Replace the base, making sure the

See page 5 for instructions on
replacing carbon filling.

Step 11

Reach inside the unit,and remove Gently insert the carbon filter Step 6 )
only 1 of the 2 felt pads. (either a Model D, DS or DX Put back the felt pad removed in
Carbon) into the unit, either end STEP 4. STEP 7 STEP 8 Step 9
Now, place the new HEPA Then, place the new .
filter into the unit. carbon filter into the unit. Put back the felt pad

removed in STEP 4.

Step 12

Turn the unit back onto its

arrow on the gold sticker lines up

with unit's rear seam. wheels. It is now ready for use.

Replace the four screws.

AllerAir Industries Inc. Toll free: 1-888-852-8247 / Fax: 1-877-688-2193 www.allerair.com




HEPA & CARBON FILTERS ORDER GUIDE

These replacement filters will extend the life of your AllerAir unit. Please be sure

to follow the instructions for changing the filters in your unit.

We recommend changing pre-filters every two months, HEPA filters every
three to five years, and carbon filters every two years.

Order Reference Numbers

Please use the numbers in the chart when placing your order.

Call AllerAir at 1-888-852-8247 during regular business hours (EST)

or send an e-mail to info@allerair.com

HEPA Filter Order Guide
Models 4000 5000 6000
Exec, Vocarb  |[A4FHO0411 A5FH0411 A6FH0411
MCS A5FH0420

NOTE: Please use the above part numbers when ordering your replacement parts

Microparticulate Electrostatic Filter Order Guide

Models 4000 5000 6000

D Models

DX Models

DS Models A4FMRO002 A5FMR002 | A6FMR002
MCS Models

NOTE: Please use the above part numbers when ordering your replacement parts
This is the filter that wraps around any D, DX, DS or MCS D carbon filter.

Replacement Carbon Filter Order Guide*

Models 4000 5000 6000

Exec Models 2"* A4FCB320 A5FCB320 AGFCB320
Exec Models 2.5™* A4FCB325 A5FCB325 AGFCB325
Vocarb Models 2"** A4FCB220 A5FCB220 AGFCB220
Vocarb Models 2.5"* A4FCB225 A5FCB225 AGFCB225
D Exec Models 3" A4FCB330 A5FCB330 AGFCB330
D Vocarb Models 3" A4FCB230 A5FCB230 AGFCB230
DX Exec Models 3.5" A4FCB335 ASFCB335 AGFCB335
DX Vocarb Models 3.5" A4FCB235 ASFCB235 AGFCB235
DS Models 3" A4FCB620 ASFCB620 ASFCB620
MCS Models 2" A4FCB120 ASFCB120 AGFCB120

*Please use the above part numbers when ordering your replacement parts.

If you have ordered a special blend of carbon in the past please let us know about it when ordering the

replacement

**Please refer to your carbon filter depth when ordering a replacement

AllerAir Industries Inc. Toll free: 1-888-852-8247 / Fax: 1-877-688-2193 www.allerair.com

REFILLING THE CARBON CANISTER

Your AllerAir unit contains a refillable carbon filter.You may choose to refill it* or simply

purchase a new filter.
Tools required:

Philips screwdriver, garbage bag large enough to hold all of the old carbon, rubber mallet.

* Note while cost-effective, refilling the canister will produce dust and black residue.

AllerAir makes a special funnel to evenly refill carbon filters.

Call 1-888-852-8247 during regular business hours (EST) or e-mail to order.

STEP 1

Remove the carbon filter from

the unit by pressing thumbs

against the inner rim and pulling up.

Pour in the new carbon, using a
funnel if desired. As you pour, tap
the sides of the filter with the rubber
mallet to help settle the carbon
granules.

STEP 2
Gently pull back the pre-filter to
access the four screws at the top

of the filter. Remove the screws with
a Philips screwdriver and take off
the lid of the filter.

STEP 5

When the filter is full, replace the lid
and its screws. Adjust the pre-filter,
and gently slide the filter back into
the unit.

Order Reference Numbers

Empty Carbon Canisters Order Guide*

STEP 3

Discard all of the old carbon.
Pour it into a garbage bag of
adequate size and tie the
bag shut.

STEP 6

Replace the felt gasket.
Replace the base of the unit.
Align the arrow on the gold
sticker with the unit's seam,
and replace the four screws
with a Philips screwdriver.

Models 4000 5000 6000 Notes

2" Canister** A4FC0501 |A5FC0501 |A6FC0501 | Exec and Vocarb; MCS models
2.5" Canister** A4FC1501 |A5FC1501 |A6FC1501 | Exec and Vocarb models

D Models A4FC0503 [A5FC0503 |A6FC0503

DX Models A4FC1503 [A5FC1503 |A6FC1503

*Please use the above part numbers when ordering your replacement parts. Please consult the Bulk Carbon Order Guide
**Please refer to your carbon filter depth when ordering a replacement

Bulk Carbon Order Guide*

Models 4000 5000 6000 Notes
Exec Mix AMO000911  [AM000911 |AMO000911

Vocarb Mix AMO000912 [AM000912 |AM000912

Tobacco Smoke Mi{AM000901  |AM000901 |AM000901

MCS Mix AMO000912 [AM000912 |AM000912

Special Blend Mix please call

*Please use the above part numbers when ordering your replacement parts

AllerAir Industries Inc. Toll free: 1-888-852-8247 / Fax: 1-877-688-2193 www.allerair.com
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Check out other AllerAir products

Serious Purification Systems  (Over 80 Models Available) 1-6500 S eries
* Air flow from 50 to 5000 CFM Opera tions

For: Sick Building Syndrome
ical

Spemcas Maintenance Manual

For: Allergies Gases
Asthma 8000
Respiratory Problems SERIES
Smoking 6000
5000 SERIES
4000 SERIES
o SERIES Manufactured 10 Introduction 1
- \ 2.0 Safety Precautions 1
— FTEOSA 3.0 Principle of Operation 1
0 3 400 CFM 400 CFM 400 CFM
el ‘ ‘ ‘ ‘ ‘ ‘ 40 System Components
. 4.1 Unit Specifications 2
N 4 Serial number P
5.0 Unit Receiving Instructions
[ ou: | o ;
500 t 2, S . .
o e Forsbesk Top 5.2 Pre-Start-up Checklist 3
Nursery o 6.0 Start-Up 3
HﬁXECab 7.0 Equipment Maintenance Procedures
7.1 General Filter Maintenance 4
© = 7.2 Particulate Filter Replacement 4
WAREHOUSE " 7.3 Chemical Filter Tray Maintenance 5
7.4 CFT Assembly Maintenance 5
AVAILABLE: PURE AIR DISCHARGE . Y
= Carbon filters without silicone 7.5 Blower Maintenance 5
" Refillable carbon filters o 7.6 Annual General Inspection 6
= Units for multiple chemical sensitivities CARBON FILTER _
HEPAFILTER Em@ 8.0 Operation
= 8.1 Controls 6
For: Isolation 8.2 Positioning of Unit 6
AIRRETURN £ EX HOSE For: Air Handler AR INTAKE Day Care e I—— 8.3 I-6500 Filter Combinations 7
Exhaust System Medical Recp. 9.0 Warranty
9.1 Toxic Gas Adsorbent Purifier 8
For: Fire Restoration 10.0 Spare Parts, Drawings and Schematics
s \\ CARBON CHARCOAL FILTER Sewer Backup 10.1 spa’e Parts 8
AIR DIFFUSER
= AR RETURN 10.2 Control Panel Layout 9
10.3 Terminal Strip Connections 9
INLET FLANGE 150 FEET CORD 2 HEAVEY DUTY \\ @/@/ \\ @/@/ 10.4 Filter Holding Module & installation 9-10
SWITCH BOX HANDLES 10.5 Room Airflow Patterns 10
10.6 General Equipment Layout 10
1-6500 A I-6500B & C 10.7 Troubleshooting Guide 10
CAUTIONARY
PREFILTER STRIPING
DISCHARGE ELBOW AIR INTAKE

FURNACE SERIES RESTORATOR UNIT

Important Notice: This unit is not designed for use in a flammable applications.
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Control Panel Layout [l 1-6500 series NG

Gieegir
INDUSTRIES INC.

High / Off / Low
airflow switch

Filter Pressure indicator

HIEN Terminal Strip Connections I

(ON CONTROL PANEL IN 1-6500)

120v Main Power Supply, black
120v Main Power Supply, green
120v Main Power Supply, white
empty

empty

empty

Motor low, red

Motor high, black

Motor neutral, white

Motor ground, green

CONTROL PANEL SIDE

XA Filter Holding Module

The Carbon Assembly

is a perforated metal
container, engineered to
provide maximum air
contact with the chemical
filters.

An added feature of

the carbon filter is the
removalbe panel cover

Panel covers not shown for clarity

NOTE:
Always check with
your local authoritizes
for proper disposal of
spent filters and for

absorbent. running the full depth of
the unit for ease of filter
Airflow from underneath + + + loading.

-
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CABINET

Attractive appliance finish, designed to blend in with any decor.
The 1-6500 system is mounted on recessed casters for ease of portability.

FILTERS

e Ashrae-rated dust filters.

® DOP-rated high efficiency HEPA filters.
® Specially selected particulate and chemical filtration based on local chemical pollutants.

BLOWER ASSEMBLY

I 4.0 System Components |

The blower is factory balanced and tested to ensure quiet and vibration-free operation.
The blower in the 1-6500 features a motor mounting system designed to reduce vibration.

CONTROL PANEL

Recessed control panel is designed for easy monitoring.
Features include two position on/off switch and visual pressure indicator.

GRILLES

Strategically located intake and discharge grilles will ensure proper air current
and air patterns in the selected environment.

PLUG

Eight-foot grounded extension cord for easy placement.

IEXl Unit Specifications

Model

Air Flow:

Dust Filters:

HEPA Filter:

Chemical Filter Assembly:
Anti Microbial:
Dimensions:

Voltage:

Maximum Power Consumption:

Maximum Current:
Approximate Weight:

1-6500 A

1000 CFM (nominal)
# 65HF0412,(2) only
#65HF0411, (1) only
#65FCC311, (1) or (2), EXEC
#65FH0414, (1) only

Height: 70"
Width: 21"
Length: 241/2"
120/1/60

390 watts

5.4 amps

250 to 340 Ibs.

1-6500 B-C

1000/700/500 CFM
#65HF0412
#65HF0411
#65FCC311 (1)
#65FH0414 (1)
48"

21"

241/2"
120/1/60

390 watts

5.4 amps

175 to 250 lbs.
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I 5.0 Unit Receiving Instructions i

Il Unit Inspection

Upon receipt, inspect unit for either visible or concealed damage.
Damage shoud be immediately reported to the transport company.

The 1-6500 B-C units are delivered to you
in the following combinations:

m 1-6500B

1000 CFM - 80 Ib. carbon filter - Anti-microbial pre-filter.
Optional feature: 2" x 24" x 12" HEPA filter
or 20" x 24" x 12" HEPA filter, 2" carbon filter.

® 1-6500C

750 CFM - 80 Ib. carbon filter - Anti-microbial pre-filter.

The 1-6500 A units are delivered to you
in one of three ways:

m Particulate Application:
Unit contains four particulate filters mounted within
the unit. 1 - Dust filter, 1 - 60% Mini pleat, 1 - HEPA
99.97% down to 0.3,and 1 - Anti-microbial filter.

B Heavy Duty Odor Application:
Unit contains two particulate filters mounted in the

Optional feature: 20" x 24" x 12" HEPA filter, 2" carbon filter. unit. The one or two chemical absorbent assemblies

Optional feature:

are shipped loose in two cardboard boxes on top of
the unit.

specialized absorbents (ask for cost)

UV bulb (ask for cost)

B Normal Dust and Odor Applications:
Uit contains a HEPA particulate filter and one odor
filter in a cardboard box on top of the unit. Two dust
pre & post filters.

Pre Start-up Checklist [

Note: Carbon canister is sent in a seperate box and must be installed.

Open lower door insert the carbon filter canister (1) or (2) with the rubber gasket down.
Lables and serial numbers are present for future identification.

Verify that the power supply is compatible with the equipment (120-volt / 15 amps / a phase / 60 hz).

Also check that the unit is plugged into a grounded receptacle.
Ensure that unit-mounted casters are tight and secure before manoeuvring the system.

I 6.0 Start-Up i

Place unit on a flat surface, ensure all filters are installed (see Equipment Installation and Filter
Maintenace Guide on face of unit).

Ensure that supply and return air grilles are not obstructed in any way
(air circulation patterns will be inhibited if airflow is obstructed).

Insert male end of cord into 15-amp circuit.
Unit should be connected to an indepentent 15 amp circuit.

Turn power toggle switch to " HIGH" position and to verify that system is operating properly.
Do the same in "LOW" position.

Pressure gauge should read between 0.5 and 1.1 with filters in place.

WARNING: DO NOT OPERATE THE UNIT UNLESS ALL FILTERS ARE IN PLACE.

L
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I 9.0 Warranty i

AllerAir Industries warrants its equipment to be free from defect in material and workmanship
under normal use and service for a period of one year from date of shipment. AllerAir's obligation
under this warranty shall be limited to replacing any parts, thereof, which shall be demonstrated to
have been defective. This is expressly in lieu of all other warranties, express or implied, including
the warranties of merchantability and fitness.

AllerAir claims no warranty as to merchantability or as to the fitness of merchandise for any particular
use and shall not be liable for any loss or damage. No person, firm or corporation is authorized to
assume for AllerAir any other liability in connection with the sale of these good. Equipment, parts
and material manufactured by others and incorporated in AllerAir's equipment are warranted by
AllerAir only to the extent of the original manufacture's liability to AllerAir Industries Inc.
Expendables are not warranted for any period of time.

Conditions and Limitations:

This warranty does not cover abuse, misuse, maintenance negligence, improper assembly, acts of
vandalism, acts of God, fear wear, modifications of the equipment or installation of a part not
recommended by AllerAir Industires Inc., as well as operation of the equipment at voltages other
than those specified by AllerAir Industries Inc.

Toxic Gas Adsorbent Purifier I

AllerAir Model 1-6500 room air purifier is designed to scrub the toxic exhaust gas in a 2000 to
3500 cubic foot room.The AllerAir Model I-6500 room air purifier is provided with installation
andoperation instructions.

The Allerair Model I-6500 room air purifier includes replaceable filter elements with an activated
carbon bed fro chemical gas and odor removal; a centrifugal blower is housed in a sandstone

gas tight cabinet enclosure.

I 10 Spare Parts, Drawings and Schematics |

N spare Parts I

Qty: Description:
Control Panel Assembly
Pressure Gauge
Toggle Switch
Fuse
Blower / Motor Assembly
Fan Isolators
Dust Filters
Mini Pleat
HEPA Filter
/ CFT Housing
/2 Intake Grille
Discharge Grille
Casters

N

QN N NS NN N
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1.0 Introduction

You are now the owner of an 1-6500 SERIES unit, an advanced effective indoor air purifier.
You may now expect a noticeable improvement in your air quailty as your I-6500 SERIES
begins the process of reducing microscopic airborne particulate as well as harmful chemical
gases, smoke, dust and pollen.

I 2.0 Safety Precautions i

Carefully read all the instructions contained in this manual before operating the unit.
Keep this manual as it contains information for proper operations and maintenance.
Keep all fastening hardware tight to ensure that the unit is in safe working condition.

Familiarize yourself with the way in which filters are removed, installed, and serviced.

CAUTION: All filters must be in place whenever this machine is in operation and doors closed.
Operating it with one or more filters missing, the door open, and/or inferior filters in place will
cause amperage to increase and the motor to over load. Permanent damage could result.

B Use only on a grounded electrical circuit; do not use a two-wire electrical prong adapter to
defeat the three-pronged plug on the end of the cord. Unit must be grounded

B When servicing, be careful when touching the exterior of the motor as soon as it has been
turned off; it may be hot enough to be painful or cause injury. With modern motors,
this condition is normal when operated at rated load and voltage, as they are built to operate
at higher temperatures.

B Do not substitute any other filters (particulate or chemical) for those supplied as this will
alter the design characteristics.

B DO NOT SERVICE MOTOR OR CONTROL PANEL UNLESS UNIT IS UNPLUGGED FROM
RECEPTACLE (ITS POWER SUPPLY)!

I 3.0 Principles of Operation |

B The I-6500 features a threefold method of operation:

A) Capture general particulate.
B) HEPA filter removes microscopic particulate matter.
C) Chemically adsorbs, reacts or scrubs toxic or nuisance gases.
B This unit is supplied with an eight-foot extension cord and two 360 degree swivel casters.

B FILTER SEQUENCE HAS BEEN SPECIALLY SELECTED FOR YOUR APPLICATION.

le=elr
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XA Fiiter Holding Module I HEl Room Airflow Patterns [N

(1) or (2) Filter Holding Modules.
Slide into unit as per drawing.
Please ensure airflow direction

pointing up.

arrows on label are /

NOTE:
Attach panel covers

on filter canister before
inserting into unit.

M)

Slide into I-6500 this way.
Airflow from underneath

O O
General Equipment Layout
Discharge grille
__— . otor 1-6500 A

'0

Control panel

[-6500 B/C

Hi-efficiency blower wheel

4 th. stage HEPA filter

or chemical absorbent blower wheel

.

|
[

3 rd. stage dust filter
(option)

2 nd. stage 3 rd. stage dust filter

chemical adsorbent

2 nd. stage
chemical adsorbent

Discharge grille Motor

5 th. stage optional filter Control panel
(Dust or mini pleat HEPA)

) — Hi-efficiency

1 st. stage dust filter

] 1 st. stage dust filter

Intake grille

Air intake chamber E /
/;':aster wheels @\ﬂ

Troubleshooting Guide

| Symptoms: | Possible Cause: | Suggested Solution: |
Unit will not start o Faulty Power Supply o Check breaker box
* Return orsupply grille blocked * Remove obstruction
* HEPA filter improperly installed ® See Section 7.2
* Blown fuse ® Replace fuse
. .

Unite not plugged into receptacle Plug unit in

Excessive noise

Realign / Replace wheel
Replace isolator

Blower wheel contacting cone
Fan isolators loose or off

Insufficient airflow

Remove obstruction
Replace filters

e Obstruction in system
o Clogged filters

Excessive airflow

Filters not in place Install filters
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Unit Inspection

Heavy Duty Odor Applications
It is essential that the chemical filters be replaced approximately once every twelve months OR
immediately following any detection of odor on the discharge of the system.

After an operating period of twelve months (or when the fitlers are consumed), call your authorized
distributor to purchase a new set of chemical filtration assemblies prior to removal of existing filter / or
replacement odor absorbent.

To replace CF Filtration Assemblies ( Part NO.: 65FC0500):

Ensure that the unit is unplugged.

Opendoor with appropriate tool to avoid stripping of screws.

Slide out existing Carbon Filtration Assemblies from the unit. ( See diagram at bottom of last page).
Remove newly purchased Filtration Assemblies from teh box shipped in.

Vacuum exterior of new Filtration Assemblies with bristle attachment to remove excess dust and to
prolong the life of the dust and HEPA filters.

Reinsert new Filtration Assembly back into the system (ensure airlow arrows are pointing up,
see diagram on last page of this manual).

Return door to the closed position and verify that an airight seal is maintained.
Place onsumed Filtration Assembly directly into reusable carboard box.

NOTE: It is advised to replace dust filters after replacing Carbon filter.

To refill existing Carbon filter cell with new odor absorbent:

Slide out existing Carbon filters (see diagram on last page of manual).
Unscrew the two (2) top panel covers and lift off cover.

Pour out used odor absorbent (This procedure may be dusty, therefore a dust mask is recommended).

Refill Carbon containers with fresh odor absorbent.

Replace the 2 panel covers and re-insert into unit as per diagram on last page of manual.
NOTE: It is advised to replace dust filters upon replacing the Carbon filter.

CF Assembly Maintenance [

Light Duty Odor Applications

Filters used in Light Duty Odor Applications are very simple to maintain. When it is time to replace filter,
remove used Filters Assembly from the unit and discard.

Replace with new Filters Assembly by sliding filter into proper slot.

Blower Maintenance [

WARNING:

SWITCH UNIT OFF AND UNPLUG POWER CORD FROM WALL BEFORE SERVICING THE BLOWER.
The motor is equipped with electric motor grade double shielded ball bearings and a special lubricant,
assuring long life and quiet operation. No extra motor maintenance required.

L
[L=] r
-7
AllerAir Industries

Annual General Inspection

m The sealing integrity of the 1-6500 essential. Every 12 months, verify that all gaskets are in proper condition.

Should the door gaskets adhere slightly to the unit when opening a door, lubriate its sureface with a
transparent grease or petroleum jelly.

m Should the unit be relocated continuously for optimum efficiency, ensure casters are tightly fastened.

I 8.0 Operation i

The air is drawn into the unit through an intake grille located in the side inlets on the B-C series.

The air then passes through the various stages of particulate and odor/gas filtration.

Powered by a 120-volt motor/blower assembly, the clean air is then released throug the top discharge
grille into the controlled space.

XN cControls N

For your convenience, the I-6500 Series is equipped with a pressure gauge recessed within the control
panel to allow for a visual indication of filter pressure.

INTHE EVENT OF HIGH FILTER PRESSURE (15" TO 1.6 WC), CALL YOUR AUTHORIZED DISTRIBUTOR
IMMEDIATELY TO REPLACE YOUR FILTERS.

In case control panel servicing is required, and electrial schematic is located in this manual.

Positioning of Unit [

Portability was taken into consideration when designing the system. Mounted on four casters, the unit

can be wheeled virtually anywhere in the room for optimal convenience. The unit is designed in an up-flow
configuration allowing the air to create a "sweeping" effect across the room (see Airflow Patterns Drawing
at the back), moving across the room in a downward motion. the clean air pushes particulate and gaseous
matter towards the floor level and draws it into the intake grille located on the lower door. This configuration
allows the particulate which have already accumulated on the ground to be pulled towards the return

air grille. This results in a very effective means of cleaning the space.

The 1-6500 Series is more efficient as it is placed closer to its intended source. Conversely, the unit's
efficiency is dimished the further it is placed from the source of pollutants. The unit can be conveniently
positioned against a wall. The back of the unit must be placed at least 2" away from the wall such that
the power cord remains free flowing. It has been designed so that all servicing is accessed through the
front of the unit. The I-6500 Sereis has been uniquely designed for a throw of up to forty feet.
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I 7.0 Equipment Maintenance Procedures |

1-6500 Filter Combinations

v
o 5 = . Proper maintenance is critical to extend the life of the filtration system. The information presented below
= T T = =29 . . . . . . .
8 gl & gg g i§ HE outlines basic maintenance procedures to ensure the I-6500 units will provide trouble-free operation for
hd 2 o & g H o5 3|9 3 years to come. The I-6500 is designed to allow quick access to the particulate filters, chemical filters,
— b3 k7 g =% o £ .
~ s 22 g =g gy 2 blower/motor and control panel assemblies.
kel Z[ 5 %
°°° BRI ER
[=]
wn
© 2 Al General Filter Maintenance I
- 5 p
g i A
me=g
3 [ .,.' It is very difficult to predetermine a specific maintenance schedule as the rate of dust loading and
\%
-l\ chemical filter consumption will vary for each application. Periodic inspection of the filters and pressure
gauge during the first few months of operation should help establish an appropriate replacement schedule.
o
;‘f AllerAir Industries, through its years of experience has established the following recommendations
g » E for a "typical" replacement fitler schedule:
= £ 2 g g - y
§ % v "E’ T = ° = = M H IT IS VERY IMPORTANT TO CHANGE FILTERS ON A REGULAR BASIS.
= @ < <C g &
s 9 (= S&se353 _ o 82z
S8 2zt §¥T I 181 :
S S| o wesEnd & Filter Type Part No.: Qty: Suggested Replacement
S S ; SES5E8wx 6
S 3| - SESsdea X )
w S T IS5 S % < I Dust Filters 1 Every two-three months
S SEolfoomxo .’ - .
g_ A<8SR2S R~ 4 Chemical Filters 1or2 Every six to twelve months
g 5 HEPA Filter 1 Every twelve months
Anti-microbial 1 Every two-three months
<
= —
S s S Y o
£%| 5g| o L
s 5 £ 3 I Particulate Filter Replacement I
S 3 £ 2 5 5 h 4 3 28|z : | |3 ; P
E2|m s & & o iE| iElileE 4
o L o §%§3< < gl Es| BE| S| 5E 8 ¢ 3 ) ) N
< S 8 '§_(—“ Té .E % & % g $ 28 . vE 25| 2 - B Open with appropriate tool to avoid stripping of screws.
- ‘S - = T "n= 5 M2 NT| - < T . . . R H
>3 © w3 8 g N3 NE o R\- A NI | Carefully slide out filters along their support channels (see diagram in back of manual).
SE |~ SECENE 33 : § ® Slide clean filters gently into pl
S TEZSYs XL H ide clean filters gently into place.
> q SES RSy O ] i i i i
S = 523823283~ £ B Ensure Dust Fitlers are replaced with mesh screening on the upper side.
S a . e Lo )
2 B If encountering difficulties, confirm that there are no obstructions in the filter track.
B HEPA filters should be replaced if the filter gauge on the control panel exceeds 1.5 - 1.6".
B Large HEPA filters will be installed with gaskets facing down on the filter track.
@ . )
. g . e B Outmost care must be taken not to damage the exposed portions of the HEPA filter.
S E ol E
3 A 5
- O @ < = 2o
S ©» << Ecdy = 58
SS5| o S22 55§ 23 s
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Signhet 3719 pH/ORP Wet-Tap English
IHINIRRURANEN
3-3719.090 Rev G 10/06  English
« Do not exceed maximum temperature/pressure specificafions. 1. Description
¢« Wear safety goggles or face shield during installation/service. \/ 2. Specifications
« Do not alempt lo disassemble the retrachion housing and the 3. Dimensions
electrode piston. ) 4. 3719 System Overview
+ Do not sller prodoct construction. S 5. Inslallation
Failure to follow safety instructions may result in severe SN 6 Maintenance & Cleaning
personal injury. = 7. Troubteshocting
« Retract slectrode before any pipe cleaning operation. [— 8. Ordering information

1. Description

The Signet 3719 pH/ORP Wel-Tap allows instaliation and removal of pR of ORP electrodes without the need for process shutdown
8uring routine electrode maintenance and calibration. Process isolation is achieved with a doudle O-ring seal on a unigue and
compact relraction assembly; no separate valve is required. A cam-activaled automatlic locking mechanism, SafeLoc™, and the shor

stroke design help 10 assure operator safety.

2. Specilfications

General

+  Compalible sensors:
2716-WT Twist-Lock pH Electrode
2717-WT Twist-Lock ORP Electrode
2756-WT DryLoc™ pH Electrode
2756-WT-1 DryLoc™ pH Electrode
2756 -WTP Dryloc plaslic pH electrode
2756-WTP-1 Drytoc plastic pH electrode
2757-WT DryLoc ORP Electrode
2757-WTP DrylLoc piastic ORP elecirode

Shipping Weight:
Waelt-tap assembly: 1.2 kg (2.7 1bs.)
Electroge: 0.13 kg (0.3 Ib)

3-3719-11: 1410 NPT
3-3719-21: 2in. NPT
3-3719-12. ISO 711-R1%
3-3719-22: '1SO 71-R2

« Process Cannection:

Performance
«  Maximum Flow Velocity: 10 ft/s
« Efficiency: > Q7% @ 25°C (77°F)

Response Time: pH: <Ss for 95% of signal change

ORP: Application dependent

Drift: < 2 mV per week
»  Operating Range: pr: 0t 14 pH
ORP: -2000 to +2000 mV
+  Accuracy: ¥ 0.1% over full range
- Reference Junctions:  Porous PTFE
+  Electrolyte: 3.5M KCI
- Elements: Ag/AgCl

«  Temp. Sensor (pH): 3K Balco (3-2716-WT)
PT-1000 (3-2756-WT, -WTP-X)
+  Temp. response time (x):438 s

«  Sodium lon Erron < (.05 pH in 0.1 molar

Na+ ion at 12.8 pH

« Impedance (pH): <150 ML @ 25°C
Wetted materials

+  Retraction Housing: CPVC

«  O-rings: FPM

-« PE saddle Gasket: FPM

PE Saddle body: Polypropylens Grade 8
ASTM D2565, 1-8, UV slabilized
+  Electrode Body: Glass DR Plastic
+  Electrode junctions: Porous PTFE
+  Eleclrode sensing surtace:
Glass Membrane (pH)
Platinum (ORP)

Electrode O-rings: FPM

WARNING!

A If used in conditions 1hat exceed recommended
pressure ratings. this product can pose a setious

Wa  hazard.
We urge customers to read the specifications
H

N=) carefully before installing ang operating this

Mgy - product.

&‘:‘;“"i"‘ o ﬂ:} Improper use can cause components and process
W A7 Jiquids 1o be expelled at high speeds and causa

T serious personal injury.

Process temperature and pressure apectfications:
« 3719 Wet-tap and electrode Installed with:

8 in. PE saddle: Maximum 5§ bar @ 20°C
(Maxsmum 72.5 ps! @ 68°F)
6 in. PE saddle: Maximum 6 bar @ 20°C

(Maximum 87 psi @ 68°F)
Maximum 7 bar @ 20°C
(Maximum 102 psi @ 68°F)
The maximum pressure is derated by temperature up to
40°C. See graph below

All other PE saddles:

psi  bar
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Storage temperature:
Wet-tap assembly:
»+  Electrode:

-15 10 120°C (510 248°F)
0° 1o 85°C (32° 1o 1B5°F)

Other Materials
Lacking Shroud:
»  Hardware:
»  PE Saddle Hardware:

PVC
316 88
316 SS, 430 S8 (relnforce. ring)



3. Dimensions
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Description
Order Na. (ASTM, NPT)
2007-0225 Saddle, 21 in. x 1'/zin.
2007-0230 Saddle, 3in. x 1*hin.
2007-0240 Saddle, 4 in. x 1Y21n.
2007-0260 Saddle, 6 in. x 2in.
2007-0280 Saddle, 8in. x 2in.
2007-0210 Saddle, 10in. x 2 in.
2007-0212 Saddle, 12in. x 2 in.

2

LN

When using these ctamp-on saddle fittings, the sysiem \emperature and pressure Is limited by the saddle specifications.
The process 1empecature is limiteg to 40°C (104°F) maximum when using these saddles.
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Pipe ID
<« flangewldh ——»

Nominal

Plpe OD Flange Width
2.875in. 4.84in.
3.500 in. 543in.
4.500 in. 5.88 in.
6.625in. 8.80 in.
8.6251n. 11.3in.
10.75in. 12.5in.
12.75in. 16.0 in.

Saddle Length Saddle Height

3.11i0n. 4.291in.
3.43in. 4.84 in.
3.901In. 5.90in.
4.48 in, 8.46 in.
571 in. 11.3in.
7.04 in. 13.25in.
9.68 in 14.00 in.

«—— Saddlé leagth ———3

QOutlet Haight

0.83in.
0.83 in.
0.811in.
1.50 in.
1.50 in.
1.25in.
1.20 in.












5.6 Electrode removal t

The electrode in any pH or ORP system |
requires periadic service. calibration or ~
replacement. When removing the etectrode
from the wel-tap assembly, it is very
important lo exercise cautlon ang follow the
instructions carefully

1. Remove the oreampolifier from the (op
of the wet-tap assembly. .. b
2. Tum the locking shroud Ya-turn ‘_g’
clockwise 16 unlock the piston. ’ e F
3. Pull up on the locking shroud 10 retract \g/ \E/
the electrode piston into the pipe.

DANGERI
The piston should retract easily from g pressurized

pipe. If the piston offers resistance, there is a danger
that the piston is coaled with deposils from the process.
STOPI DO NOT FORCE THE PISTON UPI

Il may damage the O-rings or break off the piston tip.

Return the locking shroud ta the LOCKED position
and follow the steps in the box below. -

4. Tum the locking shroud Yi-tum
counterclockwise andg lift up to remove it
from the wel-tap assembly.
8. Remove the electrode by turning it counterclockwlise.
For sately, keep your body clear of the top of the wet-tap assembly while removing the electrode.

DANGER!

If any fluid is cbserved leaking from the electrode threads, STOP! DO NOT REMOVE THE ELECTRODE. There is a danger
that the piston tip has been damaged.

Tighten the electrode back down to reseal the assembly and follow tha staps In the box below.

If the piston does not retract easlly, or if any fluid is observed leaking from the electrode
threads, the pipe must be drained before the 3719 can be safely removed.

+ Stop the flow and depressurize the plpe.

* Remova the entire 3719 assembly from the pipe.

e Remove the electrode from the assembly

+ Clean any scaling and debris found on or in the plston {lp and surrounding area.

6. Electrode Maintenance and Cleaning

Cleaning

Cleaning techniques vary depending on the type of coating present on the glass electrode surface or reference junction.

+  Remove sofl coatings by vigorous stirring, or with girected spray of a suilable detergent or salvent onto the glass electrode surface.

- Use chlorine bleach or mild detergent to remove soft coalings. Rinse electrode tip in clean water after cleaning.

+  Use the least harsh chemical available to remove hard coalings without attacking the matenals of construction.
(For example, remove calciumn carbonate with 2 5% HCL (muriatic acid) solution.

«+  Remove olly or organic coatings wilh defergenis or an appropriate solvent that does not attack the materials of construction.

= ORP elecrode surface (platinum) can be genily sanded with 800 grit wet and dry silicone or carbide sandpaper, jewelers rouge.
crocus ctoth, or very fine sleel wool.

- Never scrape or sand the glass electrode surface.

- Treal glass elecirode surfaces with apprapnate care (o avoid breakage.

6 oGF+ Signel 3719 pH/ORP Wet-Tap



















































HAYWARD INDUSTRIAL PRODUCTS
INSTALLATION DATA FOR
Self-Aligninging BULKHEAD FITTING

T
NU TEMPERATURE °F
60 80 0o 120 14
54 75
ASKET s
3 ,: 40 60 _~
B 33 \v so
LOCK NUT ~ 30 ~
_ AFTER ¥ es o &
INSTALLING PIPE A 20 n
TO UNIT 0 s 0
[« 4 [+ 4
i el
0 a
ODY 15 20 30 40 54 40
TEMPERATURE °C

PLEASE READ THE FOLLOWING INFORMATION PRIOR TO INSTALLING AND USING
HAYWARD VALVES, STRAINERS, FILTERS, AND OTHER ASSOCIATED PRODUCTS.
FAILURE TO FOLLOW THESE INSTRUCTIONS MAY RESULT IN SERIOUS INJURY.

Hayward guarantees its products against defective material and workmanship only. Haywacd assumes no cesponsibility for damage or injuties resulting
from improper installation, misapplication, or abuse of any product.

2. Hayward assumes no responsibility for damage or injury resulting from chemical incompatibjlity between its products and the process fluids to which
they are subjected. Compatibility chans provided in Hayward  Iiteratore are based on ambient temperatures of 70f and are for reference only. Customer
should atways test to determine applicetion suitability.

3. Consult Hayward literature to determine operating pressure and temperature limitations before installing any Hayward product. Note that the maximum
recommended {luid velocity through any Hayward product js eight feet per second. Higher flow rates can result in possible damage due to the water
hammec effect, Also note that maximum operzting pressure is dependen: upon material selection as wel] as operating temperature.

4. Hayward products arc designed pomarily for use with non-compressible liquids. They should NEVER be used or tested with compressible fluids such as
compressed air or nitrogen.

S.  Systems should always be depressurized and drained prior to installing or maintaining Hayward products.

6. Temperature effect on piping systems should always be considered when the systems ere injtially designed. Piping systems must be designed and
supported to prevent excess mechanical loading on Hayward equipment due to systesn misalignment, weight, shock, vibration, and the cffects of
thermal expansion and contraction.

Because PVC and CPVC plastic products become brittle below 40F, Hayward recommends caution  in their installation and use below this tempcrature,
Published operating torque requirements are based upon testing of new valves using clean water at 70F. Valve torque is affected by many factors
including fluid chemistry, viscosity, flow rate, and tempecaturc. These should be considered when sizing electric or pneumatic actuators.

9. Due 1o differentjal thermal expansion rates between mctal and plastic, transmittal of pipe vibration, and pipe loading forces DIRECT INSTALLATION
OF METAL PIPE INTO PLASTIC CONNECTIONS IS NOT RECOMMENDED. Wherever installation of plastic valves into metal piping systems is
necessary, it is cccommended that at least 10 pipe diareeter in length of plastic pipe be installed upstream and downstream of the plastic valve 1o
compensate for the factors mentioned above.

INSTALLATION INSTRUCTIONS:
PLEASE NOTE: THE SIZE ON THE “NUT” IS NOT THE SIZE OF THE PIPE FOR THE FITTING.

The foltowing table in inches sre recommended values.

Bulkhead NUT Min Rigid Min Flexible Max Min Max
Pipe size Size Tank ID Tank [D Wall Holc Hole
1” A 25.15 19.38 1.50 325 3.28
2» 3" 42.50 36.25 1.14 4.50 454
3 4" 90.00 76.81 1.69 5.72 5.78

THE SYSTEM AND TANK SHOULD BE DEPRESSURIZED AND DRAINED BEFORE ATTEMPTING TO
INSTALL A BULKHEAD FITTING. VENTING AND PROPER PERSONAL PROTECTION EQUIPMENT
SHOULD BE USED WHEN ENTERING TANKS.

THE BULKHEAD FITTING SHOULD BE INSTALLED WITH THE BODY AND THE GASKET ON THE INSIDE OF THE TANK.
TIGHTEN THE NUT WHILE ROLDING THE BODY. THE NUT SHOULD BE TIGHTENED FROM THE OUTSIDE OF THE TANK
BY HOLDING THE FLATS ON THE BODY INSIDE THE TANK WHILE TURNING THE NUT. PLEASE NOTE THE DIRECTION TO
TIGHTEN ON THE NUT. IF THERE IS NO ARROW THE UNIT HAS RIGHT HAND THREADS. IF THERE IS AN ARROW THE
UNITS HAVE LEFT HAND THREADS SFTOM REV A

11/19/1999
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HAYWARD INDUSTRIAL PRODUCTS
INSTALLATION OPERATION & MAINTENANCE
OF TRUE UNION BALL CHECK VALVES

PLEASE READ THE FOLLOWING INFORMATION PRIOR TO INSTALLING AND USING
HAYWARD VALVES, STRAINERS, FILTERS, AND OTHER ASSOCIATED PRODUCTS. FAILURE
TO FOLLOW THESE INSTRUCTIONS MAY RESULT IN SERIOUS INJURY.

1. Hayward guarantees its products against defective material and workmanship only. Hayward assumes no responsibility for damage or injuries
resulting from improper installation, misapplication, or abuse of any product.

2. Hayward assumes no responsibility for damage or injury resulting from chemical incompatibility between its products and the process fiuids to
which they are subjected. Compatibility charts provided in Hayward literature are based on ambient temperatures of 70F and are for reference
only. Customer should always test to determine application suitability.

3. Consult Hayward literature to determine operating pressure and temperature limitations before installing any Hayward product. Note that the
maximum recommended fluid velocity through any Hayward product is eight feet per second. Higher flow rates can result in possible damage due
to the water hammer effect. Also note that maximum operating pressure is dependent upon material selection as well as operating temperature.

4. Hayward products are designed primarily for use with non-compressible liquids. They should NEVER be used or tested with compressible fluids
such as compressed air or nitrogen.

5. Systems should always be depressurized and drained prior to installing or maintaining Hayward products.

6. Temperature effect on piping systems should always be considered when the systems are initially designed. Piping systems must be designed
and supported to prevent excess mechanical loading on Hayward equipment due to system misalignment, weight, shock, vibration, and the effects
of thermal expansion and contraction.

7. Because PVC and CPVC plastic products become brittle below 40F, Hayward recommends caution in their installation and use below this
temperature.

8. Published operating torque requirements are based upon testing of ni:w valves using clean water at 70F. Valve torque is affected by many factors
including fluid chemistry, viscosity, flow rate, and temperature. These should be considered when sizing electric or pneumatic actuators.

9. Due to differential thermal expansion rates between metal and plastic, transmittal of pipe vibration, and pipe loading forces DIRECT
INSTALLATION OF METAL PIPE INTO PLASTIC CONNECTIONS IS NOT RECOMMENDED. Wherever installation of plastic valves into metal
piping systems is necessary, it is recommended that at least 10 pipe diameter in length of plastic pipe be installed upstream and downstream of
the plastic valve to compensate for the factors mentioned above.

SOCKET CONNECTION:

Socket end connections are manufactured to ASTM D2467-94. Solvent cementing of socket end connections to pipe should be performed per

ASTM specifications D2855-87. Cut pipe squarc. Chamfer and deburr pipe. Surfaces must be cleaned and free of dirt, moisture, oil and other

foreign material. Remove assembly nuts and end connectors from valve body. Slide assembly nuts, with threads facing valve, onto pipe to which the

end connector is to be cemented. Apply primer to inside socket surface of end connector. Never allow primer or cement to contact valve ball or end
connector o-ring sealing surfaces, as leaking may result. Use a scrubbing motion. Repeat applications may be necessary to soften the surface of the
socket. Next, liberally apply primer to the male end of the pipe to the length of the socket depth. Again apply to the socket, without delay apply
cement to the pipe while the surface is still wet with primer. Next apply cement lightly, but uniformly to the inside of the socket. Apply a second
coat of cement to the pipe, and assemble the end connector to the pipe, rotating the end connector 1/4 turn in one direction as it is slipped to full
depth on to the pipe. The end connector should be held in position for approx. 30 seconds to allow the connection to “set”. After assembly wipe off
excess cement. Full set time is a minimum of 30 minutes at 60 to 100 F. Full cure time should be based on the chart below.

JOINT CURE SCHEDULE:
The cure schedules are suggested as guides. They are based on laboratory test data, and should not be taken to be the recommendations of all cement
manufacturers. Individual manufacturer’s recommendations for their particular cement should be followed.

Temperature  Test Pressures for Pipe Test Pressures for Pipe Test Pressurcs for Pipe Test Pressures for Pipe
Range During __ Sizes 1/2 to 1-1/4 In. Sizes 1-1/2 to 3 In. Sizes 4to 5 In. Sizes 610 8 In
Cure Period(B) Upto Above 180 to Upto Above 180 to Upto Above 180 to Up to Above 180 to

°F(°C) 180 PSI 370 PSI (1240 180 PSI 315 PSI 1240) 180PSI 315 PSI (1240 180 PSI 315 PSI (1240
(1240 kPa) t02550kPa) (1240kPa) to 2170 kPa) (1240kPa) to2170kPa) (1240kPa) to 2170 kPa)

60t0 100 (15t040) 1h 6h 2h 12h 6h 18 h 8h 24h
40t060 ( Stol5) 2h 12h 4h 24h 12h 36h 16h 48 h
20t040 ( -7to 5) 6h 36h 12h 72h 36hA  4days A 3days A 9 days A
10t020) (-15t0 7) 8h 48 h 16h 9 h 72 hA  8daysA 4daysA 12days A
Colder than 10 (-15) Extreme care should be exercised on all joints made where pipe, fittings or cement is below 10°F.
A: It is important to note that at temperatures colder than 20°F on sizes that exceed 3 in., test results indicate that many variables exist in the actual cure rate of the joint. The data expressed in these categories represent only

estimated averages. In some cases, cure will be achieved in less time, but isolated test results indicate that even longer periods of cure may be required.
B: These cure schedules are based on laboratory test data obtained on Net Fit Joints (NET FIT=in a dry fit the pipe bottoms snugly in the fitting socket without meeting interference).

THREADED CONNECTION: »

Threaded end connections are manufactured to ASTM specifications D2464-88. F437-88 and ANSI B2.1. Wrap threads of pipe with Teflon tape of
3 to 3-1/2 mil thickness. The tape should be wrapped in a clockwise direction starting at the first or second full thread. Overlap each wrap by, 1/2
the width of the tape. The wrap should be applied with sufficient tension to allow the threads of a single wrapped area to show through without
cutting the tape. The wrap should continue for the full effective length of the thread. Pipe sizes 2 and greater will not benefit with more than a
second wrap, due to the greater thread depth. To provide a leak proof joint, the pipe should be threaded into the end connection “hand tight”. Using
a strap wrench only. (Never use a stillson type wrench) tighten the joint an additional 1/2 to 1-1/2 turns past hand tight. Tightening beyond this
point may induce excessive stress that could cause failure.




FLANGED CONNECTION:

Flange bolts should be tight enough to slightly compress the gasket and make a good seal, without distorting or putting excessive stress on the
flanges. Suitable washers should be used between the bolt head and flange and the nut and flange. Bolts should be tightened in alternating
sequence.

RECOMMENDED FLANGE BOLT TORQUE

FLANGE BOLT TORQUE FLANGE BOLT TORQUE
SIZE DIA. FT. LBS. SIZE DIA. FT. LBS.
172 172 10-15 2 5/8 15-25
3/4 1.2 10-15 2-172 5/8 20-25
1 172 10-15 3 5/8 20-25
1-1/4 172 10-15 4 5/8 20-25
1-1/2 172 10-15 6 3/4 30-40

NOTE: USE WELL-LUBRICATED METAL BOLTS AND NUTS. USE SOFT RUBBER GASKETS.
ORIENTATION:
It is recommended that these valves be installed no closer than 10 pipe diameters from a pump. At least 5 pipe diameters should be between these
valves and an elbow.

As in all plastic piping the maximum fluid velocity is 8 feet per second. This velocity minimizes the effects of valve closure and pump start up or
shut down.

Note flow direction when installing. The ball will not float. This valve can be used in an upfloat line but not in a downfloat line. In horizontal
installations standard line drop will generally not allow ball to seat.

REPAIR:

EXTREME CAUTION MUST BE TAKEN WHEN WORKING ON THIS VALVE.
THE PIPING SYSTEM MUST BE DEPRESSURIZED AND DRAINED. PROPER CARE MUST BE TAKEN. CONSULT M.S.D.S.
(MATERIAL SAFETY DATA SHEETS) INFORMATION REGARDING YOUR SPECIFIC APPLICATION.

Remove the assembly nut and end connector from the “adjust” end of the body, or the complete valve body from the piping system. The front face
of the seal retainer indicates which direction of rotation tightens or loosens the seal retainer, with the word “tighten” and a directional arrow, and the
word “loosen” and a directional arrow. Direction of rotation may vary depending on date of manufacture.

Rotate the seal retainer completely in the “loosen” direction and remove it from valve body. The o-rings and seals are now accessible for
replacement using a “seal” repair kit. Carefully remove the o-rings from their respective locations taking care not to scratch their sealing surfaces.
Use a non-petroleum base lubricant to lubricate the o-rings, and re-assemble the valve.

BALL (1) REQ SQUARE-CUT SEAL (1)REQ

[O-RING (2)REQ |\ ; J
|END CONNECTOR (2) REQ |\ d | e

g FLOW

i L

BODY (1) REQ |

O-RING (1) REQJ

ASSEMBLY NUT (2) REQ
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DESCRIPTION

Minl-floats are pilot duty devices designed for small diame-
ter sumps and places where space is a determining factor in
the selection of a ievel control device. Mini-floats control the
function of motor load devices, such as contactors, motor
starters, and power relays, to automatically cycle a pump or
pumps. Thay can also be used for alarm signaling devices.
Two Mini-Floats are needed for a one-pump operation; three
for a two-pump operation.

SPECIFICATIONS

Cable ......................... 18-2 SJOW/A
Mousing ....................... Polypropylene
Clamp ....... oo Adjustable 1"-4"
(Only on Type P models)

Temperature Rating . ............. 60° C.

MODELS

Mini-Floats are avallable in a combination of mounting styles,
cabls lengths, and circuit configurations. Mounting styles
are shown at right: pipe mounted (Type P), and suspended
(Type S). 10, 15, and 25-foot cable lengths are standard, but
other lengths can be spscial ordered. Electrical configurations
must be specificied; normally open, (NO), for pump out appli-
cations and normally closed, (NC), for pump in applications.

Form 2500-D

— ;
‘\\" li-float

MOUNTING STYLES

EXAMPLE:
P M 10 NO
Mounting Mini- Cable Electrical
Style Float Length Configuration
SUSPENDED PIPE MOUNTED
ELECTRICAL CABLE TYPE'S' TYPE 'P’
CONFIGURATION | LENGTH VODEL NO. MODEL NO.
10 SM10NO P M 10NO
15 SM1SNO P M 15 NO
NO(?QAE‘;‘LLY 20 SM20NO P M 20 NO
25 SM25NO P M 25 NO
30 5 M 30 NO P M 30 NO
10 SMI1ONC P M 10 NC
15 SM15NC PM 15 NC
NOHM"E%Y 20 SM20NC PM20NC
CLOS 25 SM25NC P M 25NC
30 SM30NC P MAa0NC

TYPES-M
Eftective 4/93



TYPICAL INSTALLATION SPECIFICATIONS

Cable - 18-2 SJO W/A 34 x 41 strand. 90°C.

Vo MOUNTING OR DISCHARGE PIPE DIAMETER .30
—_ r_
Float - Polypropytene.
~ ON™ FLOAT Clamp - Stalnless Steel.
Ind. Con. Eq.
DIFFERENTIAL @ Lsteg  125VA@ 115VAC
Component 4.5A @ 120V, Aes.
Switch Rating 2.2A @ 230V, Res.
—_
WATER LEVEL Temperature To malntain UL Listing,
. . imA - Overeurrent protection
OFF” FLOAT / Rating - 60 C. Not to exceed 10A.
Normally Open - Blue Housing
Normally Closed - Red Housing
General Comments
1) Naver work in the sumg with the power on. ELECTRIGAL | CABLE SUSTEAIRED  PIPEMOUNTED
2) Attach the Type P Mini-Floats to the mount- CONFIGURATION | LENGTH MODELNO. | MODELNO.
ing pipe or the pump discharge pipe. The ‘oft
float should be below the ‘on’ fioat In a ‘pump 10 SM10NO H PMI10NO
out application. NORMALLY 15 SMI15NC P M I5NO
_ OPEN 20 SM?20NO P M20NO
3) Arrange the Mini-Floats so they do not 25 SM25NO PM25NO
10 SMIONC PM10
4) Thread the cable strap through the buckle 1one
: ) NORMALLY 15 SM1SNC PM15NC
with the ratchet pawl; cinch up tight; threag ex- CLOSED 20 SM20NC P K4 20 NC
cass strapping through outer buckle slot. 25 SM25NC PM25NC
5) Measuring the difference betwesn mounting 20 . SM3ONC o PMIONC
points gives the ‘pump down' differential.
SUBMITTAL
APPROVAL ‘
Typleal Simplex
Wiring Schematic aYy

~
~
w

NAME
LI OFF ON L2 L L2 _L
5 STARTER I I DATE |
COIL I I 8

Float Dimansions
AUXILIARY CONTACT * Important Notes - Mini-Fioals are pilol duty devices. Thay

——a

To Motor cannol be used to diraclly power pump motors. Also, do nat use
Typleal Alarm Mini-Floats In gasolina or other combustibles. These devices
Wiring Sehematic ¢an be used with Intringlcalty sale releys for some haxardous
L, M locations. Sss Sec. 500 of NEC.
120V &0y

al This product contains mercury. Dispose of in aceordance with
L/ f' 1 Locel, Stats and Federal Regulations so that mercury doas not

£2 .
_! suucz contaminate the enviconment.
ALARM Mot for use in oatable watar,
CON'fAU ALARM —_
T DwN BY BAve N
(MINEFLOAT) O—-‘ PD | 7:17-80 anchor sclentitic inc.
s =} |

| ¢RoBY | DATE ladustral Park, Lonp Lake. MN 55358
2 | JTP | 7 2080 952-473-7115
prragpav DATE Typical inslallation ang specliicatlon
:2?3;5«[ p\dmec, 1:20 : | data for Mini-Floats
NAME Mini-Float R
DWG N
FACTORY
GROER NO. 2510-B
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BLACOH

FLUID CONTROL AUTOMATIC MODEL
SIN: MODEL #: DATE OF PURCHTSE
MATERIALS OF CONSTRUCTION: BODY BLADDER
PUMP AREA & NUMBER
SUPPLIER: COMPANY CONTACT
PHONE FAX E-MAIL
INSTALLATION NOTES READ BEFORE INSTALLATION

Blacoh recommends installing a pressure relief valve in all pump systems to ensure compliance with pressure limits on system
equipment,

Mount SENTRY &s close to pump discharge as possible.

i a system pressure test is to be performed, SENTRY must be equipped with a constant source of compressed alr
prior to test. This will avoid possible bladder damage.

Temperature and pressure affect the strength and chemical resistance of piastic and rubber. Piease consult factory for additional
information.

Remove all pressure from SENTRY unit AND pumping system before attempting maintenance.

Do not exceed 150 PSt with Automatic models. Check pressure rating shown on serial tag,

Always wear safety glasses when instaliing, charging or repairing SENTRY units.

Do not operate a SENTRY that is leaking, damaged, corroded or unable to hold internal fluid, air or gas pressure.

Equip SENTRY with a constant air source. Pressure not to exceed 150 PSl. DO NOT USE OXYGEN

DANGER OF STATIC SPARKI|

GROUNDING PRECAUTIONS MUST BE CONSIDERED WHEN USED IN FLAMMABLE OR EXPLOSIVE ENVIRONMENTS

INSTALLATION FOR PUMP DISCHARGE PULSATION READ BEFORE INSTALLATION

Step 1 - Instailation PosHion:

Install the dampener Iin-ine, as close to the pump discharge as possible to absorb the pulse at s source. Install ahead of any
downstream equipment such as risers, vaives, elbows, meters, or filters. Dampener Instatiation should be g more thap 1en pipe
diameters from pump discharge. If using a flexible connector from pump to system piping, dampener shoulg@ be installed at the pump
discharge manifold. The flexible connector should bie attached to the dampener's tee and system piping (see Figure 1). Since pressure Is
equal in all directions, SENTRY can be Installed in a vertical, horizontal, or upside-down position, Blacoh recommends 8 venical
installation for better draining of the unit. Limitations for horizontat and upside-down mounting include high specific gravity, high
viscosity, setiling of solid material, or possible afr entrapment, which could result in shortened bladder life and/or reduced dampening
performance.

Step 2 — Alr Line Connection

A Units with rubber bladders:

Using a ¥4~ flexible air hose, run an airline to the top of SENTRY and connect It to the brass one-way check valve on top
of the unit. Do not remove one-way check valve. The check vaive prevents fluid back flow through the air hose in case
of bladder failure. The air supply pressure to SENTRY must be greater than the pump discharge and/or system
pressure. If the SENTRY is being used in conjunction with a pneumatically operated pump, a tee can be used to run
the airline to SENTRY from the existing pump alr supply tine (See Figure 1). The tee should be placed before any in-
line pump Instrumentation such as a filter, regulator, lubricator or other pump control valve. This Is imperative for
elastomeric bladder fitted Automatic models.

B. Units with PTFE Beltows:
Using a ¥4~ fiexible air hose, run an airline to the top of SENTRY ang connect it to the Stalnless Steel nipple on top of
the pulsation dampener. The air supply pressure to SENTRY must be greater than the pump discharge and/or system
pressure. (f the SENTRY is being used in conjunction with 8 pneumatically operated pump, a tee ¢an be used to run
the airtine to SENTRY from the existing pump air supply line (See Figure 2). Tha tee shouid be placed after any in-line
pump instrumentation, such as & filter, regulator, lubricator or other pump control vaive.

‘) BLACOH FLUID CONTROL, INC.

601 COLUMBIA AVE. BLDG. D, RIVERSIDE, CA 92507 USA

SENTRY TEL: 800.603.7867 or 951.342.3100 Fax: 951.342.3101

AULSATION DAMPENERS e-mail: sales@blacoh.com web she: www_blacoh.com




SENTRY INSTALLATION & OPERATION INSTRUCTIONS
AUTOMATIC MODEL

BLACOH FLUID CONTROL, INC.

Siep 3 - Charging and Start Up:

Prior 16 staning the pump. Aulomatic models must have the air supply connected and compressed air available 160 SENTRY paor to
pump stan up to avold possi{ble bltadder rupture. The Automalc SENTRY's pressure gauge will remaln at zero pressure even after the
alr line Is connected because the dampener wiil anly allow air into the air chamber when it 5 required. Once the air supply Iine I1s
attached 10 the alr connection 8nd air is availade the pum n be stanted. No further aglustments asre n .

NOTE: AUTOMATIC SENTRY MODELS ARE NOT RECOMMENDED FOR USE AS INLET STABILIZERS AT
PUMP INLET OR AS A SURGE SUPPRESSOR AT A QUICK CLOSING VALVE. USE INLET STABILIZER
MODELS ON THE INLET OF YOUR RECIPROCATING PUMP AND METAL SURGE SUPPRESSORS FOR
WATER HAMMER OR QUICK CLOSING VALVE APPLICATIONS.

CONSULT FACTORY FOR OPTIONS.

=
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MAINTENANCE

SENTRY Pulsation Dampeners require very little maintenance. There i anly ONE wear pan - the elastomenc bladder or the PTFE bellow.
There is no need for lubricallon. Elastomeric bladder replacement shoutd be put on a preventive malnienance program. Dempeners
used {n confunction with dlaphragm pumps Should have the bladders replace, at least, every second time the dlaphregms in the pump
are repleced. As with any pumping sysiem, wear Is dependent Lpon many factors, including material, temperature. chemicals, fluid
abrasiveness, sysiem design and so on. This suggesied maintenance program might need (0 be adjusied according to specific
applications. Periodic inspection of the dampener and fasteners should be conducted to visually check for signs of over-pressurization,
fatlgue, stress, of corrasion. Bedy housings and fasteners must be replaced at first (ndication of deterioratlon.

IMPORTANT!

AFTER MAINTENANCE OR RE-ASSEMBLY, TORQUE FASTENERS ACCORDING TO SPECIFICATION ON THE UNIT TAG.

Standard Product Wermanty: Biacoh Flud Control warrants i products {0 be free ol defective materigl and woarkumgnahin under normal use and saivica for two years
from date of shipment The ramedy for eny product defect covered under Uis werranty shall be lmited to the replacement or repsir of the defective paft or parts and
Blacoh Wi not bo responaible kr darmages or injury caused to other producs, madhinery, bulldings, property or person. This warrariy shall be hudl and void ¥ the
product has been akesed, misappled, Mistrsed, or neglecied of malnienance. Damage of loss resutting from over-prossiatzation of 8 producl, whethet from gas or fiuld
doot not consiituts a dofect coversd Under thig warmanty nor will Blacoh be responsible In any way for eny such damage or loas. Bacaune Blacoh cannol entickats or
ocontrel the meny difierent conditons under wiich iis producis mey be used, Blacoh does not guarentes the applcablity or sullshllity of s preducts for any particusar
use oF purpase. E£ach user of Blacoh products should conduct s own tests to determine the suitabllity of sach praduct for s intanded ukes o purposes. Blecsh
products are sold with this Gmited warTanty and aach buyer Bssumes aff responsibliify tor loss or domage, incuding consaquertial darmage, astsing from the handiing
and uas of Blacoh producs whether used n accomdancs with Biacoh's directiona or ofherwisa, Siglernents concerning the padsihla use of Blacoh products are not
Wtanded &3 recommendetions for any spadific uss of such products. Thia Standard Product Warranty shall be govemad by and comtruad i actordance with the lews
of the Stete of Calikornla.

2 BLACOH FLUID CONTROL, INC.
‘ 601 COLUMBIA AVE. BLOG. D, RIVERSIDE, CA 92507 USA
TEL 800.803.7887 or 951.342.3100 Fax: 651.342.3101

SEN TRY e-mal: sales@blacoh.com wab site: www,biacoh.com
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PULSATION OAMPENERS




SAFETY WARNINGS

This dampener should onty be insislled and used by expeiienced and irsined professional mechanics. Observe all safety
wamings. Read all safety warnings and operalion manuals before using o¢ repairing this Pulsetion Dampenar, Surge Suppressor

or Suction Stavilizer (hereafter referrad to as “dampener”).

GENERAL SAFETY

Observe lhese symbols in the operating and installation
instructions:

The intarnat dampener pressure will equal the maximum fluid
pressure of the system in which it is insialled.

Do not exceed maximum pressure as stated on dampener tag.
If tag is missing DO NOT use this dampener without
consulting distributor or faclory for maximum prassure rating.

Always maks sure safely shut off valves, regulators, pressure
refief valves, gauges etc. are working properly befose starting
systemn or assembly.

Verify model received against purchase order and shipper

Before starting a system or assembly make certain lhe
discharge point of the piping sysiem is clear and safe, and all
persons have bean wamad to stand clear.

Always wear protective safely glasses etc. when installing,
charging or repairing this dampener.

Static spark can cause an explosion resulting Jn severe
Injury or death. Ground dampeners and pumplng system
when pumpling lammable fluids.

DO NOT pul your face or body mear dampener when the
systam or assembly is operating or dampener is pressurized.

DO NOT operale a dampener thal is leaking, damaged,
corroded or olherwise unable to conlain intemal fluis, air or
gas pressure,

DO NOT pump incompatible fluids through the dampener.
Consult your distribulor or the factory if you are not sure of
the compatibility of the fivids with the dampener materials.

Oampeners, Suppressors and Stabilizers are designed to
operale with comprassed air or nitrogen. Cther compressed
gases have not been tested and may be unsafe lo use in
dampeners. DO NOT USE OXYGEN!

Bleed all pressure from system and dampener before
removing equipment from the system.

ALWAYS shul off air supply, bleed inlemal dampener
pressure and shul isolallon valve before performing
maintenance or repair on dampener.

NOTE: EC standard EN-134863-1 (ATEX) requires
grounding (earthing) on dampeners when the potentail
for static sparking Is present. A grounding polnt Is
located and marked on these dampeners..

EQUIPMENT MISUSE HAZARD

Gaenaral Safety

Any misusse of this equipment, such as over-prassurnization,
modifying pars, incompalible chemicals, using worn or
damaged parts or using gases other than air or nilrogen to
chame dampener is not recommended. Any of these
circumstances could result in serious bodily injury, death, firs,
explosion or property damage.

Over-Pressurization

Never exceed the maximum operation pressure
recommended for ihe dampener model being used.
Maximum operation pressure Is slated on tag. Unit pressure
limits are stated at 70°F / 20°C.

Temperature LImits

Do not exceed the recommended operating temperatures for
the shell and/or elastomer materials being used. Excessive
temperature limits are staled at zero psig / bar. 8ody shell
strength, especially plastic, reduces as temperature rises.

Instaltation and Start Up Hazards

Install dampener before chadging or pressurizing. Do nol start
system or assembly without first charglng or pressurizing
dampener. Failure to charge may cein damage to elastomedic
bladder.

Temperature & Pressure Hazard
Temperature and pressure reduce the strength and chemical
resistance of plastic, metal tybber and PTFE.

Charglng / Pressurization
Charge or pressurize dampener with compressed aic o
nitrogen only. Do Not Use Oxygen.

Dampener Bladder Failure

Dampeners utilize an elastomenc membrane (bladder) or
PTFE Bellows to saparate sysitem fluid from the air supply or
gas charge. When this bladder ruptures, sysiem fluid may be
expelled from the air valve. Always parform preventive
maintenance and replace eiasiomer before axcessive wear
occurs, O-rings with PTFE Bellows cannot be re-used.

Malntenance Hazards

Never ovei-tighien fasteners. This may csuse leakage of
system fuid and damage to dampener shell. Bolls should not
be reused as repeated re-torquing raducas bolt strength,

IMPORTANTI
AFTER NMAINTENANCE OR RE-ASSEMBLY, TORQUE

FASTENERS ACCORDING TO SPECIFICATION ON THE
UNIT TAG.

999-06A REV 1/18/07
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Assembly Instructions
Series A & B Mixers

{1) Boltmotor to clamp assembly using enclosed hardware.

(2) Place pivot bolt throwgh clamp body so that head of bolt
inserts in recess—attach hex nut.

(3) Insert mounting plate bar through hole in pivot bolt.
Tightening hex nut binds motor mounting plate to main-
tain position.

(4) Attach coupling to motor shaft using setscrews. Note,
the end of the coupling with the two setscrews spaced
closely together attach to the moter.

(5) Attach propeller to round end of mixer shaft.

{6) Insert end of shaft with flat inte coupling and tighten
selscrows,

(7) Recheck all hardware for proper tightening.

(8) Attach to tank using handwhesl an clamp.

* Clamp Assembly Kit (Part No 002398) Is not supplied with Serles A-1-300 or A-1-301 ECONO MIXERS.
Motor Base of a Serles A-1-300 or A-1-301 bolts directly to the tank bracket.

]

MOTCR MOUNTING
PLATE

A

COMPLETE CLAMP ASS'Y
INCLUDING HARDWARE
Part No. 002398

®

' SHAFT 32" STANDARD

Part No. 000507 1/2° Dia. 31658
Part No. 000563 5/8" Dia. 31658

i
oo
. | PIVOT BOLT

Part No.

® |
HEX NUT t ®

Part No. 1 .

art No. 100405 /ﬁ/ MOTOR
CLAMP BODY l -
{ \\3 .
S

' ©)

—

COUPLING STEEL
WITH SET SCREWS

Part No. 002518 1/2" Shaft x 1/2° Motor
Part No. 002520 %/8" Shaft x 5/87 Motor
Part No. 002522 5/8" Shaft x 1/2" For Air Motoi
Panl No. 002523 5/8" Shaft x 1/2° Motor

000525

4" PROPELLER WITH SET SCREW

Part No. 000514 1/2" Bora 31655
Pan No. 000533 5/8” Bore 316SS

© Copyright 2005 Nepluna Mixer Company Prinisd i U.8.A.

PART # ZL105819






GENERAL INFORMATION

12

Barc cotnpressor pamp
Adr miet filter agsembly
Pressure switch
Discharge safoty/relief valve
Beltguard
Lubncant 61l
Lubricamt drain
Electric rootor
Proiture pauge
. Air receiver tank
. Adr receiver tank safety/relicf valve
. Mznoual drein valve
. Mounting boles
. Service valve (mir outlet)

EEan s

NOTE: Component locations and appearance may vary. Degigus and
specifications are subject to changs without notice or obligation.

Your sir compressor umit is suttable for optrating paint spray guns, air tools,
caulking guns, grease guns, sandblasters, etc. Depending on your application, the
following accessories may be required:

® An gir pressure regulator to adjust the air pregsure cntering the tool or
arcedsory.

® Agp air line filter for removal of moisture 2od oil vapor in compressed air
when a paint spray gun is used.

8 Ap in-line lubricator to prolopg the lifc of air tools.

® Sepurite air ransformers which combinc the functions of air regulation
and/or moisture and dirt removal.

Contact your nearest suthonized dealer for more information on air tools and
accessories for your application.

RECEIPT & INSPECTION

Ensure sdequate lifting equipment 19 available for unloading and moving your umit
to the installation site.

NOTE: Lifting equipment most be properly rated for the weigbt of the
gnit

Lift the wolt by the shipping skid only. Use straps to prevent Upping.

M\ CAUTION! Do not work on or walk onder the compressor while it b
suspended.

Before signing the delivery reecipt, ingpect for damage and piissing parts. If

damage or missing parts erc apparcnt, make the appropriate votation oo the

2

delivery receipt, then sign the receipt, Immediately contact the carmier for an
ingpection. All material must be held in the receiving location for the carrier’s
inspection. Delivery receipts that have been signed without & notation of damage
of tissing parts are considered to be deliverad “clear.” Subsequent claims are then
considered to be concealed damage cizims. Setde damage claims direcily with the
transportaion company.

1f you discover damage afier receiving the compressor (concealed damage), the
carrier musi be notified within 15 dayy of receipt and an mspection must be
requested by telephone with confirmation i wriang. On concealed damsage
claims, the burden of establishing that the compressor was damaged in ransit
revests back to the climant.

Read the compressor aameplate to verify it is the model ordered, and read the
motor nameplate t0 verify it is compatible with your elecirical conditions. Make
sure edectrical enclosures and components are appropriate.

INSTALLATION

SELECTING A LOCATION

General. Sclect & well-lighted indoor area with pienty of space for propes cooling
air flow and accessibility, Locats the compressor at leagt 12 inches (30 cm) from
walla, and make sure the mam power supply 19 clearly identified end acccssible.

Temperatore. Ideal operating temperatires are between 32°F and 100°F (0°C
and 37.8°C). If temperatures consistenty drop below 32°F (0°C), install the
compressor ingide & heated building, If this is nof possibie, yom must protect
safety/relief valves and drain vaives from freezing. If temperatures are congistemly
below 40°F (4.4°C), consider installing a crankcase heater Idt, especially if the
compreasor hag difficulty starring.

A\ CAUTION! Never operate in temperatures below -15°F (-26.1°C) or
above 128°F (51.0°C).

Humid Areas. In frequently bumid areas, maisture may fonm in the bare pump

and produce studge i the lubricant, causing nmning parts 1o wear out prematurcly,

Excesgive moigture is especially likely to occur if the compressor is located in an

unheated &rea that is subject to large temperature changes.

Two signs of excessive bumidity are external condensation on the compressor
wheu it cools down and a “milky” appcarance in petroleurn lubricant.

You may be able to prevent meisture from forming in the pump by increasing
ventilation, operating for longer intervals or installing & crankcage healer kit

Noise Considerations. Consult local officials for information regarding
accopiable pmse levels in your area. To reduce excezsive noise, use vibration
isolator pads or intake silencers, relecate the compressor or construct total
caclagures or baifle walls. Contact your dealer for assistance.

MOUNTING

N\ WARNING! Remove the mnit from the skid before mounting.

The unit must be permanenily mounted. Bolt the unit 1o 2 firm, level foundation
(such ag & eonerete floor). Do nol bolt uneven fect ightly 10 the foundation, as this
will cause exceasive streas on the receiver k. Use metal shivng ander the “short™

feet if Decessary.

Typical Permanent Mounting (Customer-Supplied Hardwars)

Flat Washer
3/8" Lag Screw
|solator
Washer
Shim beneath \ Floor line
isolator washer, i
necessary Lag screw anchor

for concrete

INSTALLING THE AIR INLET FILTER
/A CAUTION! Do not operate withost air Inlkt filter:



1# the xir around e compressor i8 relatively free of dire, mntall the sy inlet Glter at
the inlct connection at the bare pump. If remote air wial piping or beavy duty
filtranion b required, contact your deaker for mformesion.

INETALLING DISCHARGE PIPING

1f it is necessary 10 insuall siv discharge and condensate diacharge pipung, sdbere to
the following general guidelinas. Contact your dealar for nformation.

/A WARNING: ) an afterescler, check vaive, bock valve, or any ather
resoricton is added to the compressor discharge, instuli a
property-stzed ASME approved safety/retief valve betwesn the
compressor diacharge and the restriction.

A\ CAUTION: 1f gou will be nslug TugersoD-Rand Synthetie Lobricant,
all downstream plping material and system componeats mosf be
compatible Refer to the followlng material compatibility Bst If there
are incompaible matertals present in your system, or f there are
materials not lacluded {n the Mixt, contact your desler.

Sultable

Vitne®, TeDoo®, Epoxy (Glase Filled), Ol Ratisanr Alkyd, Fluorasilicooe, Fluorecarbon,
Polysoifide, 7-Componee! Urethane, Nylan, Delrin®, Celcoo®, High Nitrile Rubber (Bona
N. NBR morc {hao 36% Acryloaitrile), Polyarcthese, Palyethylcoe, Bpichlorobydria,
Polyscrylatz, Melamine, Polypropylenc, Baked Pheaolics, Epaxy, Modified Alkyds

(® indicates oudanark of DuPant Carporstion)

Not Recommended

Neoprase, Nanara) Rubber, SBR Rubber, Acrybe Paiea, Lacqeer, Veroish, Pofystyrese, PVC,
ARS, Polycarbonste, Cellalose Acrime, Low Nurile Rubber (Buns N, NBR s than 36%
Arcyyoaivile), EPOM, Etbylenc Viay! Acaste, Larex, EPR, Aaylics, Phosoxy.

Polysalfoocs, Styreoo Acrytonitile (San), Bueyd

A\ NOTE: All compressed afr systems peoernte condensate which
secamulates lo oy dreln palnt (e.g. tanks, filters, drip legs,
af1arcvoolers, dryern). This condemssate containg lubricatiag o0 end/or
sulntancer wilch may be reguiated and must be disposed of In
sccordance with local, state, and federal laws and regniadons.

Geners! Requirements. The piping, fitSngs, recciver tank, ctc. muwt be catified
safc for at least the maximum working pressure of tse unit Use hard-welded or
turaded steel ov copper piped and cast iros (fttings Wal aye ecrtified safe for the
unit’s discharge pressure and temperature. DO NOT USE PVC PLASTIC. Use
pie hread sealapt on all tueads, and make up joiots tghtly tn prevent air leaks.
Coundensate Discharge Piplog Uf installing & condmisie discharge line, the
piping must be 1 leass ooe size larger thas the comnection, 2¢ thort and direct as
possible, serured tightly and routed 10 s switmble dmio point. Condensate must be
dispased of in socordance wilh focal, state, and feders) laws and regulanons.

ELECTRICAL WIRING

A\ WARNING! Blectrical installation and service showld be performed by
s quelified clectricizo who It famitiar with all applicable local, stete and
federal laws and regulatiooe

NOTE: This product shauld be connected to & grounded, metallic,
permanent wiring systeem, o7 an equipment-grounding torminal or lead
on the prodoct

Genersl The motfor rating, as shown ob the motor namcplate, and the power
supply must hsve companble voitage, phase and hertz cbsracteristics.

Wire Stre The clectrical wiring botween the power supply and electric motor
varies according to motor barsepower. Power (eads must be adequatety sized 10
prolect agminst excessive voltage drop during start-up. Informatios for sefecting
the proper wire size and securing connectiond should be provided with the motor.
If not, refer to 1be National Electric Code (NEC) or spplicable focal, state and
federa! laws and regulations. JT other electrical equipment is commented o the same
circuRt, toe 1otat clectrical 1ond must be considered in selecting tse proper wire
size, DO NOT USE UNDERSIZE WIRE.

Ruses Refer to the Nasonal Electric Code o detomine the propa fuse or it
breaker rating required. When selecting fuscs, reroctnder the moowmeary starting
curreot of a9 eleasc motor is greaser than Hs full load current. Time~delay or
“stow-blow™ fuses are recommended.

Single-Phate Wiring

T = Supply Line Terminal
L = L6ad Tammina)

ol

(%]
Fused dsconnead or drcult bragker

(81 11
Lé L2 Pressure switch
(nclydes on/aulo-ofl swiich)
Tt T?
Single phase
mator
COMPRESSOR LUBRICATION

A\ CAUTION! Do nat operate without Inhricant or with inadequate
habricant Ingerioll-Rard s not responsible far compressor fafture
causad by Inadequate tobricadon.

Syutbetic Labricant We recommend Ingersoll-Rand synthetic lubricant from
start-up. Scc the WARRANTY gacton for exirndod wanenty information.

ANternsic Lubricants. You miay use 8 petroicum-based ubricant that is premium
quality, docs not coplain detergents, conwing only anh-rust, ast-oxidaton, and
anti-foam ageots as edditives, has a flashpoiot of 440°F (227°C) or higher, and has
80 suto-igniton point of 650°F (343°C) or higher. Remember using a hubrican
other (hao IngersoU-Rand synthetic lubricant from star-up limits warmenty to ane
year.

Sec the petrdlesm hubricant vigeosity table below. The table is intended as &
geoeral guide culy. Reavy duty operating conditions require baavier vigeosities.
Refer specific operating conditions {0 your desler for recommendatons.

Teompaerature Around Unlt | Viscosity @ 109°F (37.8°C) | Viscoslty Grade
F °C SU§ Centistokes | IS0 SAR
40 & below 4.4 & below 180 32 12 10
40- 80 4.4-26.7 500 110 100 30
80-125 26.7-51.0 750 165 150 40

If you use a petroleum-based compressor fubricant & start-aip and decide to
convert to Ingersoll-Rand synihetic lubricant later on, the compressor valves roust
be decarbonized and the crankense must be flushed before conversion.






FILTER INSPECTION &
CLEANING

1. Unscrew and remove the wing
put (A) securing the filter
bousing (B) to its base (C).

2, Remove the filier housing and
withdraw the old filter element
(D). Clean the element with a jet

of air or vacuum. _\@\ y )
3. Replace the filter clement and 7»«\3/‘
housing, securing it in place with / T
the wing nui previously K
removed.
OIL CHANGE

1. Remove the oil druin plug (A) and
alow the lubricant to drain into a
suitable container.

Replace the oil drain ptug.
Follow the filling procedures in

OPERATION sgection.

TROUBLESHOOTING

This section provides a list of the more frequently encountered malfinctions, their
causes and sofTective actions. Some comrective actions can be performed by the
operator of maintenance personbel, and others may require the assistance of a

qualified clectricisn or your dealer.

PROBLEM

Abuvermal piston, ring or cylinder wear
Alr delivery drops off

Broken intercooler or afiercooler tubes
Compressor does 00t come up to speed
Compressor is slow (o come up o speed
Compressor runs axcesmvely bo
Excessive 0oiso during oporatioo
Excesaive starting and stopping

Knocks or rettles

Lights (licker or dim when running
Moistwre v crankcasc or “milky™ appearance in
petroleum lubricant or rusting 1o Cylinders
Motor ovarload trips or draws oxceagive aurent
Oil in discharge air (oil pumping)

0Oil leaking from shaft soz)

Safety/relief valve “pops”

High interstage pressure

Low Interstage preasure

Motor wil) pot stan

CBECK POSSIBLE CAUSE
POINT

1 Clogged or dirty inlet and/or discharge

line filtor.

2 Loose beltwhee) or motor pulley,
excessive end play in motor ghaft or
loose drive belts.

CHECK POINT
4,8,9,18,23,29
1,6, 15, 17, 18,24
30

2,6.12, 15,20
27,28

3,14, 15
2,6,18,20,22,27
5,11, 16,27, 31
2,15, 16, 18, 19, 20
12,13

9,10

5,6,12,13, 14, 15,18, 19,20,28
4,7,9,17,18,21,2%

2U

1,5,24,25

25

6
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POSSIBLE SOLUTION

Clcan or replace.
Chbeck boltwbeel, motor pulley,

crankshaft, drive belt tension and
alignment. Repair or roplaco 28 required.

3 Toadequate veotilation around beltwheel. Relocate compreasor for better air flow.

4 Lubricant viscasity too low.
M Air Jeaks in air discharge piping.
6 Lubricant viscosity too high.

7 Lubricant leve) too high.
8 Lubricant leve) too low.

9 Detergent type lubricant being used.

Drain existing lobricant and refill with
proper lubricant.

Chock tbing and councctions. Tighten
joints or replace as required.

Drain cxisting lubricant and refill with
proper lubncant.

Druin excess lubricant.

Add lubricant to crankcess {0 proper
level,

Draip existing lubnicent and refill with
propar lubricant.

5

CHECK POSSIBLE CAUSE

POINT
10

12

13
14

17

20

21

22

IRRX

28

29

30

3

Extreenely light duty cycles.
Comprexser located in damp or humid
locaticn,

Pressuwre gwitch diffcreatial too narrow.

Improper lioe voltage.

Wiring ot ¢lcetric serviee pancl too
small.

Poor cantact on motor terminals or
staricr comnechons.

loproper starter overload beaters,

POSSIBLE S§OLUTION

Rup compressor for longer duty cycles.
Rolocate compressor or inttall crankcase
baater Wit

Install gressure switch with diffcrendal
sdjustment fcatwre if differential
adjugtment is dogired.

Check linc voltago and upgrade lines as
required. Contact clectrician.

Intall properly sized wire or scrvice box.
Contact elecyician.

Ensure good contact an motor terminals
or startar conncchions.

Install proper farter overload heaters.
Contact dectrician.

Poor powcr regulation (unbalanced line),Contact powey company.

Drive belts too tight or misaligned.

Compressor valves leaky, broken,
carbanized or looge.

Carbon baild-up on top of piston(s).

Piston rings damaged or wora (brokeo,
rough or scratched). Excessive cod gap
or gide clearance.

Pistoo rings 90t deated, are stuck in
grooves or end gaps not siaggered.

Adjust bolts to propey tension and
alignmeat.

Inspect valdves. Clean or replace es
roquired. Install Valve/Gasket Step
Saver Kit.

Clean pistoa(s). Repwr or roplace ag
required.

nstal] Ring/Gasket Step Saver Kit

Adjest pistoo rings.

Cylinder(s) or piston(s) kretched, worn Repair or replace as required.

or scorcd.
Counccting rod, piston pin or crankpm

Inspect all. Repair ar replace as required.

boarings womn or scored, Looso bewriog Ivstall Bearing/Connocting Rod Stop

tpacer on crankyhaft

Saver Kit.

Dcfoctive ball bearings oo crapkshsf or Ingpect bearings and replace if requstod.

motor shafl,

Crankabafl sea] wom or crenkshaft
80oTod.

[nsta)] Bearing/Connecting Rod Step
Saver Kit.

Roplace sca). install shaft sloeve if
roquired. instal] Bearing/Connecting
Rod Step Sever Kit.

Leaking chock valve or check valve seat Replace check vabve,

blown out.
Extremely dusty atmosphere,

Defective safcty/relicf valve.

High pressure ialet valve leaking,
Low gregsare dischargo valve leaking.
Automalic stast and stop mode is not
suitable for air domand.

Ambicat temperaturc too low.
Wora cylinder finish,

Baltwheel out of balance, tubes aot
braced or sccured, wroug pulley spoed.

Excegsive condensate in receiver tank,

Instal) remmote air inlet piping sod rovte
o sowrce of cleaner air. Install mora
offcctive filration.

Replace.

Tnapect, cleas or ropais a8 required,
Inspect, clean of repair 88 required.
Congant specd oparation roquired.
Contact dealer for recommendations.
Install crapkcase hester it Convert to
synibetic lubricant. Relocate compressor
10 WRImer coviromment.

Deglaze cylinder with 180 grit
flex-bone.

Check vibration level, change pulley or
beltwheel if required, tighteo tabe
clamps.

Drein roocivor tank with masual draio
valve or inswll automatic dreio valve



WARRANTY & LIMITATION OF LIABILITY

WARRANTY

Ingersoll-Rand Company warrants that the Equipment manufactured by it and delivered hereunder shall be free of defects in material and workmanship for a period
of twelve (12) months from the date of placing the Equipmens in operetion or cigbteen (18) months from the date of shipment, whichever ghail occur first. The
foregoing warranty period shall apply to all Equipment, cxcept for the following: (A) Compressors that are operated solcly on Ingersolt-Rand Synibetic Lubricant
wil] have their bare compressor warranted for the earlier of twenty-fowr (24) months from the date of initial operation or thirty (30) months from the date of
sbipment. (B) Replacement parts will be warramied for six (6) months from the date of shipment. Should any failure to conform to this Warranty be reported in
writing to the Company within said period, the Company shall, at its option, correct such nonconformity by suitable repair to such Equipment, or furnisb a
replacement part F.O.B. point of shipment, provided the purchaser has instalied, maintained and operated such equipment in accordance with good industry
practices and hag complied with specific recommendations of the Company. Accessorics or equipment furnished by the Company, but manufactured by others, shall
camy whatever warranty the manufachurer conveyed to Ingersoll-Rand Company and which can be passed ob to (he Purchaser. The Company shall not be liable for
any repairs, replacements, or adjustments to the Equipment or any costs of lebor performed by the Purcheser withous the Compeany’s prior written approval.

The Company makes no performance warranty unless specifically stated within its proposal end the cffects of corrasion, erosion and norwal wear and fear are
specifically excluded from the Company’s Warrgaty. [n the event performance womentics arc cxpressly included, the Company’s obligation shall be to correet in the
manner and for (be period of tivwe provided above.

THE COMPANY MAKES NO OTHER WARRANTY OF REPRESENTATION OF ANY KIND WHATSOEVER, EXPRESSED OR IMPLIED, EXCEPT THAT
OF TITLE, AND ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, ARE HEREBY DISCLAIMED.

Correction by the Company of nonconformities, whetber patent or latent, in the marmer and for the penod of time provided ebove, shall constitute futfitlment of al
liabilities of the Company and its Distributors for such noncounformities with respect to or arising out of such Equipment.

UMITATION OF LIABILITY

THE REMEDIES OF THE PURCHASER SET FORTH HEREIN ARE EXCLUSIVE, AND THE TOTAL LIABILITY OF THE COMPANY, ITS
DISTRIBUTORS AND SUPPLIERS WITH RESPECT TO CONTRACT OR THE EQUIPMENT AND SERVICES FURNISHED, IN CONNECTION WITH
THE PERFORMANCE OR BREACH THEREOF, OR FROM THE MANUFACTURE, SALE, DELTIVERY, INSTALLATION, REPAIR OR TECHNICAL
DIRECTION COVERED BY OR FURNISRED UNDER CONTRACT, WHETHER BASED ON CONTRACT, WARRANTY, NEGLIGENCE, INDEMNITY,
STRICT LIABILITY OR OTHERWISE SHALL NOT EXCEED THE PURCHASE PRICE OF THE UNIT OF EQUIPMENT UPON WHICH SUCH LIABILITY
IS BASED.

THE COMPANY, TTS DISTRIBUTORS AND ITS SUPPLIERS SHALL JN NO EVENT BE LIABLE TO THE PURCHASER, ANY SUCCESSORS IN
INTEREST OR ANY BENEFICIARY OR ASSIGNEE OF THE CONTRACT POR ANY CONSEQUENTIAL, INCIDENTAL, INDIRECT, SPECIAL OR
PUNITTVE DAMAGES ARISING OUT OF THIS CONTRACT OR ANY BREACH THEREOF, OR ANY DEFECT IN, OR FAILURE OF, OR
MALFUNCTION OF THE EQUIPMENT, WEETHER OR NOT BASED UPON LOSS OF USE, LOSS PROFITS OR REVENUE, INTEREST, LOST
GOODWILL, WORK STOPPAGE, IMPAJRMENT OF OTHER GOODS, LOSS BY REASON OF SHUTDOWN OR NON-OPERATION, INCREASED
EXPENSES OF OPERATION, COST OF PURCHASE OF REPLACEMENT POWER, OR CLAIMS OF PURCHASER OR CUSTOMERS OF PURCHASER
FOR SERVICE INTERRUPTTION WEETHER OR NOT SUCH LOSS OR DAMAGE IS BASED ON CONTRACT, WARRANTY, NEGLIGENCE,
INDEMNITY, STRICT LIABILITY OR OTHERWISE.
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The equipment in this manual is protected under U.S. and foreign patents issued and pending:

U.S. Patents:

Selective Oil Skimmer (SOS) 4,497,370
Specific Gravity Skimmer (SPG) 4,663,037
AutoPump (AP) 5,004,405
Specific Gravity Skimmer (SPG) Product Sensing 5,474,685
Vacuum/Pressure Hydrocarbon Recovery System 4,761,225
SPG PSR technology 5,474,685
AP-2 5,641,272
Genie System 5,704,772

Canada Patent:
Specific Gravity Skimmer (SPG) 1,239,868

"AP" is a Registered Trademark of "QED Environmental Systems"

"AutoPump" is a Registered Trademark of "QED Environmental Systems"

"SOS" is a Registered Trademark of "QED Environmental Systems"

"Genie" is a Registered Trademark of "QED Environmental Systems"

"SPG" is a Registered Trademark of "QED Environmental Systems"

The QED Environmental Systems logo is a Registered Trademark of "QED Environmental
Systems"

QED Environmental Systems is a Registered Trademark of "QED Environmental Systems"
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I [ntroduction

Welcome to QED Environmental Systems’ AutoPump® (AP-2) manual.

To ensure the best operator safety and system performance, it is strongly recommended that
the operators read this entire manual before using the system.

This manual reflects our many years of experience and includes comments and suggestions
from our sales and service personnel and most importantly from our customers. The chapters,
their contents and sequence were designed with you, the user and installer, in mind. We wrote
this manual so it can be easily understood by users who may not be familiar with systems of
this type or are using a QED system for the first time.

Safety

Safety has been a cornerstone of our design which has been proven out in building and
shipping systems throughout the world. Our high level of performance is achieved by using
quality components, building in redundancies or backup systems, and not compromising
our commitment to quality manufacturing. The net result is the highest quality and safest
pneumatic pump recovery system on the market. We feel so strongly about safety, based
on years of working with the hydrocarbon industry, that it is the first section in all of our
manuals.
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How to Contact QED

If for any reason you are unable to find what you need in this manual please feel free to
contact the QED Service Department at any time. We encourage you to use following
communication methods to reach us at any time:

Service Department
QED Environmental Systems
www.gedenv.com

Oakland Service Center
1133 Seventh Street
Oakland, California 94607

(800) 537-1767 — North America Only
(510) 891-0880 — Tele.
(510) 444-6789 — Fax

Ann Arbor Service Center

PO Box 3726

6095 Jackson Road

Ann Arbor, Michigan 48106-3726

(800) 624-2026 — North America Only
(734) 995-2547 — Tele.

(734) 995-1170 — Fax
info@gedenv.com — E-mail

QED can be reached 24 hours a day

We welcome your comments and encourage your feedback regarding anything in this
manual and the equipment you have on-site.

Thank you again for specifying QED remediation equipment.
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Y  Chapter 1: Safety

Safety has been a prime consideration when designing the AutoPump System. Safety
guidelines are provided in this manual, and the AutoPump System safety features are listed
below. Please do not attempt to circumvent the safety features of this system.

We have also listed some possible hazards involved when applying this system to site
remediation. Nothing will protect you as much as understanding the system, the site at which
it is being used, and the careful handling of all the equipment and fluids. If you have any
questions, please contact the QED Service Department for guidance.

As you read through this manual, you will encounter three kinds of warnings. The following
examples indicate how they appear and lists their respective purposes.

Note: Highlights information of interest.
Caution: Highlights ways to avoid damaging equipment.
WARNING: Highlights personal safety issues.

WARNING:
The air compressor and any other electrical equipment used with this

pneumatic system must be positioned outside of any area considered
hazardous because of possible combustible materials.

These safety procedures should be followed at all times when operating QED equipment on or
off site, and should be considered as warnings:

* Wear safety goggles when working with the AutoPump System to protect eyes from any
splashing or pressure release.

e Wear chemically resistant rubber gloves, boots, and coveralls when handling the AutoPump
and fluid discharge hose to avoid skin contact with the fluid being recovered..

Revision 7 - August, 2007 Page 3
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¢ Point all hoses away from personnel and equipment when connecting or disconnecting.

» Always ensure that the fluid discharge hose is connected before the air hose to prevent
accidental discharge.

The AutoPump System minimizes the potential for accidents with the following safeguards:

Fi 1 Explosion P :

Almost all of QED underground fluid extraction systems are pneumatic. This offers many
inherent fire and explosion protection features:

» Compressed air lines eliminates electrical wiring in hazardous areas.
*  Aluminum or fiberglass enclosures prevent sparking.

+ Standard systems use brass fittings to eliminate sparking hazard.

Personal Protection

On-site, service and maintenance personnel can safely use QED equipment. Safety-in-use is
the primary design feature in all systems. Following are some samples:

» All standard high pressure air hoses have automatic shut off quick-connects on the supply
side which prevents injury due to hose whip or air blown particles. Tubing does not usually
have quick-connect fittings, but is pushed over barbs or pushed into compression fittings.

* Metal regulators and filter bowls are rated for an inlet pressure of 200 psi. The metal air
filter bowl is made of zinc, providing greater pressure and chemical resistance than plastic
bowls and it is less prone to damage if dropped.

Spill P .

On-site spills cannot always be prevented. QED equipment is designed to take into
consideration such unpredictable occurrences that may happen despite strict adherence to
standardized safety practices.

¢ The standard air and fluid hoses are rated at over 800 psi burst pressure to prevent
accidental hose breakage.

¢ Down well quick-connects have locking features to prevent accidental disconnections.

Page 4



Chapter 2: Overview

The AutoPump® fills and empties automatically, and is very easy to install, use, and maintain.

The AutoPump is a pneumatic fluid extraction pump that pumps in pulses. It handles any
liquid which flows freely into the pump and is compatible with the component materials and

with the connecting hoses.

The AutoPump is very versatile and available in a range of lengths and fluid inlet
arrangements to meet particular site specifications.

Equipment will vary by application and site specifications. (See Chapter 3)

G I Specificati

Pump Diameter

1.75inch

44.5 mm

Pressure Range

5-130 psi

0.4-9.2 Kg/lcm2

Long BL

0 to 2.3 gallons per minute (GPM)

0 to 8.8 liters per minute (LPM)

Long TL
Flow Range

0to 1.9 gallons per minute (GPM)

0to 7.2 liters per minute (LPM)

Short BL

0 to 2.0 gallons per minute (GPM)

0 to 7.6 liters per minute (LPM)

Short TL

0 to 1.6 gallons per minute (GPM)

0to 6.1 liters per minute (LPM)

Revision 7 - August, 2007
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This is How it Worl

The AutoPump is a submersible compressed air-driven pump which fills and empties
automatically. It also controls the fluid level in a well automatically. The pump fills (see
Figure 1) when fluids enter either the top or bottom check valve. Air in the pump chamber
exits through the exhaust valve as the fluid fills the pump. The float inside the pump is carried
upwards by the fluid rising inside the casing until it pushes against a stop on the control rod,
forcing the valve mechanism to switch to the discharge mode.

The switching of the valve causes the exhaust valve to close and the air inlet valve to open.
This causes the pump to empty (see Figure 1) by allowing compressed air to enter the pump.
This pressure on the fluid closes the inlet check valve and forces the fluid up the discharge
tube and out of the pump through the outlet check valve. As the fluid level falls in the

pump, the float moves downwards until it pushes against the lower stop on the control rod,
forcing the valve mechanism to switch to the fill mode. The outlet check valve closes and
prevents discharged fluids from re-entering the pump. The filling and discharging of the pump
continues automatically.

Note: The figures shown here are simplified schematics.
e The AutoPump System is small and lightweight and can be easily moved from site to site,

allowing quick response to changing conditions.

¢ The hoses are color coded and all the fittings are different so only the proper connections
can be made.

¢ Rugged construction ensures long system life, even under harsh conditions.

e The entire system is pneumatically powered with no electrical components, thus avoiding
sparks in control power and sensing devices.

Page 6



AP-2 Manual Chapter 2: Overview

fr )
EMPTYING FILLING
t
COMPRESSED R
AIR AIR
FLOWING EXHAUSTING

PIVOTING

LEVER TIPPED
DOWNWARD BY
FALLING FLOAT

PIVOTING — |

LEVER TIPPED
UPWARD BY
RISING FLOAT I

- _~REQUIRED
- "IN WELL

[

To Empty Pump To Fill Pump
K . Float Hits Float Hits
Activation Upper Stop Lower Stop
Air Exhoust Valve Closes Opens
Air Inlet Valve Dpens Closes =>=Air Flow
Q Intake Check Valve Closes Opens P=Vater Flow
isch heck Val 0 Closes
@ D!SC orge thec ove pens o —p=Float Travel Direction
— [Air Use Yes None
=l
\O
S J

Figure 1- How it Works
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* The AP-2 only uses air while pumping. Unlike systems that rely on bleeding air sensors or
timers which pressurize and depressurize the air hoses for each stroke, the air hose for the
AP-2 remains pressurized to the pumps at all times. Air compressor power consumption,
compressor filter maintenance, and thus operating costs are substantially reduced.

e The AP-2 can be configured to fill from the top or the bottom.

Figure 2 on the next page illustrates an overview of an AutoPump System.

The AP-2 System provides everything required for pumping fluid from a well. QED can also
supply the air compressor, if desired.

The system is designed to perform for years and comes with a one year warranty.

Note:

An automatic drain on the compressor is highly recommended since it
dramatically decreases air filter maintenance. QED can supply an automatic
drain.

Caution:
Alteration of the System: Do not change or modify the equipment without
the expressed written approval of QED.

Conditions may require adjustment or adaptations to the equipment. Below is a list of some of
these conditions, their possible effects, and solutions.

Since every site is different, please contact your QED representative for detailed assistance
if needed.

Cold Weather

Moisture in the pneumatic lines can freeze causing problems with the system. Such
freezing could result in regulators not reducing the air pressure, valves sticking, and
hoses clogging.

Actions To Take

e Use water traps and automatic compressor tank drains. These are available at
industrial distributing companies (e.g., W.W. Graingers®).
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Figure 2 - Overview of the AutoPump System
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*  Reduce air line freezing by burying air hoses below the frost line, or insulating
and heating with heat tape, or running hoses through a PVC pipe with warm air
being blown through it.

*  Remove all the moisture you can from the air by using drains on the compressor,
filter, and low points in the air line. Use an air dryer to lower the dew point of
the compressed air below the temperature of exposed lines.

*  Protect the air regulator from freezing. During freezing conditions regulators
may fail “open”, allowing high pressure (e.g. 150 psi from the compressor) to
enter components (e.g. gauges, hoses, fluid receptacles) that may be damaged,
cause a safety problem, or release contaminating material.

*  Locate the air intake to the compressor so the coolest (driest) air is drawn in.
Usually it is better to draw air from outside a building than from the inside.

Flow induced freezing

Although it rarely occurs, air flow through an AutoPump may cause freezing internally at
water temperatures well above 32°F, slowing down the system. Cold water, moisture in
the compressed air, high air pressure, a high pumping rate, and back pressure on the pump
are variables that alone, or in combination with each other, may induce freezing. Should
it occur, there are system adaptations which can decrease or eliminate the freezing. Please
contact QED for advice.

The well is under a vacuum

The pump will work in a well that is under a vacuum, but there several conditions that
must be considered.
(See Appendix D)

Abrasive particles in the well

Please contact QED service if you encounter problems with abrasives in the well.

Hard pipe air supply connection to the pump

These can cause debris and scale to travel down to the pump. It can also prevent the pump
from cycling smoothly due to a solid connection (non-flexing) to the top of the pump.
Blow out all of the hard pipe before connecting the pump. A short (6 feet) length of hose
should be used between the hard pipe and the pump to allow the natural movement of the
pump to occur without restraint. A small screen filter should be used at the lower end of
the metal air pipe to prevent scale from reaching the air valve.
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The following options and accessories are available from QED. Contact your QED
Representative regarding the following:

* AP Data Module — This water-resistant enclosure protects and shields surface
instrumentation from weather and/or harsh site conditions while providing easy visual
access to key system instrumentation readings. The options available for inclusion inside
the NEMA 3R enclosure are a filter/regulator, pump cycle counter, level sensor regulator
and gauge with air flow meter. Also included are a fluid level indicator with an On/Off
switch, an Air Inlet Supply Gauge, and a Vacuum/Pressure reference with Gauge.

¢ Pump Cycle Counter (PCC) — A PCC counts the number of times a pump cycles.
The counter provides information for maintenance, service, and statistical purposes with
minimal loss in air pressure or performance. A PCC is easily attached on the air inlet
hose to the pump.

e TFSO — The Tank-Full Shut-Off (TFSO) System is a unique, self-contained pneumatic
system that shuts down other pneumatic systems in the event of a liquid level rise or a
pressure increase in a container. The TFSO provides dual safety by using two sensors.
The system is expandable—the button sensor of the system can be teed to monitor many
containers.

* Inlet Conversions — AutoPumps can be converted from Top- to Bottom-Loading and vice
versa. See Appendix C for more information.

* Extended Leachate Screens — (see figure 5)
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Unpacking

During the unpacking procedure, check for the following:

» All parts on the packing list have been included in the box
 All fitting openings are unobstructed

» The equipment has not been damaged in shipment

The equipment list will vary depending on site specifications, but the following list is a typical
configuration:.

1. Top-Loading or Bottom-Loading AP-2 with support eyebolt
2. Single stage filter/regulator with:
* 5 micron filter with manual drain (auto drain option)
e Pressure regulator with gauge

3. Pump Cycle Counter (PCC)

4. Hoses:
e Fluid discharge hose (black)
e System air supply hose (blue)
e AutoPump air hose (green)
e Air exhaust hose (blue)

Note:
Black nylon tubing can be used in place of hose.
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5. Pump support system:
Well cap
*  Polypropylene support rope with quick-link assembly or SS wire rope

Tools

The following tools are used to service the AP-2:
* Spanner wrench

* 3/32-inch Hex (Allen) key

* 6-inch Cresent wrench

Parts List

In aggressive sites over millions of cycles, the parts that one may anticipate replacing are:
+ Discharge check valve ball

In both the Bottom-Loading and the Top-Loading models, the fluid is pushed out of the pump

through a check valve located at the top of the pump. This check valve prevents the fluid
from reentering the pump.

Bottom-Loading AP-2/BL

The Bottom-Loading AutoPump fills through a check valve at the bottom of the pump.
There are two lengths of AP-2/BL: long and short. The fluid level in the well can be
drawn down to 35 inches from the bottom of the long BL, and 20 inches from the bottom
of the short BL (See Figure 3)

Top-Loading AP-2/TL

The Top-Loading AutoPump fills through a check valve at the top of the pump, therefore
the fluid level in the well will never go below the level of this check valve. There are two
lengths of AP-2/TL: long and short (See Figure 4)
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Figure 3 - Long and Short Bottom-Loading (AP-2/BL)
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Specifications

Pump Length Vol/Cycle Range Weight S;:ﬁg;
Long apzeL | Spieehes | otgmited [ T80 | e
Short AP-2/BL 3?;3'5”§2qu O'Oigf:g;giga' 25 ;LZ 41_;1755_2;
Long apzmL| Sliches | odega ool [ T80 | e
stortapam. | Sieres | 00 0o | 240 | den

Component Materials

Component materials include stainless steel, Viton, nylon, epoxy, PTFE (e.g.-Teflon),
polyethylene, titanium, PVDF (e.g.-Kynar). Hose connections can be brass or stainless
steel.

Materials may vary depending on site specific needs.

Performance and Air Use Curves
See Appendices A and B.

Landfill Pump Configurations

All lengths (Long and Short) and intake configurations (Bottom-Loading) are available

in models for landfill leachate, condensate pumping and dewatering applications. (See
Figure 5)

Landfill Pump Specifications

. Outside

Pump Length Vol/Cycle Range Weight Diameter
57-inches 0.14 gal - 0.17 gal 7.91b 1.75-in

Long AP-2/BL 144-cm 53L-.64L 3.6 kg 4.45-cm
35-inches 0.05 gal - 0.08 gal 5.51b 1.75-in

Component Materials

Component materials include stainless steel, Viton, nylon, epoxy, PTFE (e.g.-Teflon),
polyethylene, titanium, PVDF (e.g.-Kynar). Hose connections are usually stainless steel.
Materials may vary depending on site specific needs.
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Figure 5- Long and Short AP-2 Bottom Loading with Leachate Screen
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Sinele Stase Filter/Resul

A single stage 5 micron particulate air filter/regulator has an a manual or an optional automatic
drain and is installed on the system air supply hose. The filter/regulator removes particles and
some oil vapor, and water droplets from the air passing to the AP-2. The regulator should
produce at least as much pressure as required to move the fluid from the depth at which the
pump is installed. (See Figure 6)

Note:
Too much air pressure can result in low pump efficiency.

3/8" Hose U 3/8" Hose }] “
36" Long 36" Long

[P

|
Lo

- Pump
Compressor Air Hose Compressor Dﬂ[ﬂ@
<« Part # 302470
S Part # 302468 For Svst ith
or stems wi
© For Standard Systems y
g Pump Cycle Counter
o
©
\S Y,

Figure 6 - Single Stage Filter/Regulator with Quick-Connects
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H 1 Fitti

The table below shows the normal hose colors. These may change due to application or

need.

Hose and Tubing Color Code Table

clamp or one-
way quick-
connect fitting

clamp or straight
through quick-
connects

System Air Fluid Discharge | AutoPump Air Air Exhaust
Supply Hose Hose Hose Hose
Hose Color Blue Black Green Blue
Hose Material Nitrile Nitrile Nitrile Nitrile
Hose Size I.D. 1/4-inch to 1/2-inch to 1/4-inch to 3/8-inch to
3/8-inch 3/4-inch 3/8-inch 1/2-inch
Tubing Color Black Black Black Black
Tubing Material Nylon or Nylon or Nylon or Nylon or
Polyethylene Polyethylene Polyethylene Polyethylene
Tubing Size O.D. 3/8-inch to 3/4-inch to 3/8-inch to 1/2-inch to
1/2-inch 1-inch 1/2-inch 3/4-inch
Function Transports air Transports Transports air Exhausts air
from air product from from from AutoPump
compressor to AutoPump to filter/regulator to
filter/regulator discharge point AutoPump
Fittings Hose barb and Hose barb and Hose barb and Hose barb and

clamp or one-
way quick-
connect fitting

clamp or straight
through quick-
connects

* Nylon tubing is available in single tube or jacketed bundles. Contact QED for the sizes
and bundle configurations.

If optional quick-connects are used, the flow of air and fluid in the hoses runs info the
male plug and out of the female socket.

The quick-connect fittings on one type of hose will usually not interchange with those of
another, so it is very difficult to connect a hose to an incorrect fitting.

Note:

The down well hose fittings normally have locking quick-connects. On sites
with water depths over 50 feet, special consideration may be required to
support the hoses. Consult with QED regarding such applications.

Revision 7 - August, 2
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Pump Cycle Counter

N\

Refer to Appendix F — Pump Cycle Counter

7

Y,

Volumes Pumped Per Cycle

e The volume of fluid pumped per cycle from an AutoPump varies depending upon

the inlet air pressure, the fluid inlet head and the force against which the pump must

move the fluid. This force is a sum of the static head and dynamic losses incurred

during fluid movement, usually referred to as Total Head.

*  The Total Head depends upon back pressure in the surface lines, hose size, fittings,
vertical and horizontal pumping distance, the number of pumps feeding the hose
system, air pressure to the pump, and the type of pump.

*  The effects of some of these variables may cause the volume pumped per cycle to

vary from pump to pump on a single site.

Pump Volume per Cycle: Range Volume per Cycle: Average
Long AP-2/BL 0.14 gal - 0.17 gal 0.155 gal
53L-.64L 59 L
Short AP-2/BL 0.05 gal - 0.08 gal 0.065 gal
19L-.30L 25L

All figures above are dependent on site specific conditions under which the pump is operating
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Pump Support System

To safely support the AP-2, a pump support system is offered. Included in the system are a
well cap, support rope, and quick-link assembly.
(See Figure 12 on page 33, and Figure 13 on page 34)

Well caps with various fitting combinations are available.
(See Figure 11 on page 31)

Caution:

Although it may be possible to support the pump using only tubing, it is not
always wise to do so. If a pump becomes jammed in a well, a strong rope
or wire rope separate from the tubing may be needed to withstand the force
required to free it. Thus a separate support line is recommended.
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WARNING:
PVC pipe is generally not recommended for compressed air service.

Cautions

The following suggestions are offered to reduce the complications involved in assembly and
installation.

» Cover the hose ends with tape if they are being pulled through trenches. Be sure the ends
of the hoses that connect to the air compressor and fluid discharge have the correct fitting
leading out of the well. If you are unsure, look at the respective fittings on the pump.

* Blow out all water and particles from compressed air conduits (trunk lines, sensor hoses, air
supply hoses etc.) and fluid lines for at least 10 seconds after the water and particles exit
before connecting them to the system.

*  When running hoses in conduit, include a rope to pull additional hoses in case they are
needed at a later date

* If solid metal piping is used for compressed air conduit, it is advised that an air filter or a
“Y” strainer with a fine mesh screen (80 mesh or finer) be placed at the downstream end
of the piping. Metal flakes, rust, galvanizing material, dirt, etc. can be dislodged from such
metal piping and travel to the pump.
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The AP-2 System includes a compressor-to-pump air line quick disconnect fitting for the
compressor.

There is a distinct air inlet on the AP-2; an “IN” is stamped next to it on the head of the
pump. The air inlet quick connect fitting on the pump has a female counterpart on the air
inlet hose. The air inlet must be connected for the AP-2 System to function. Do not lubricate
the compressed air coming out of the compressor. The AP-2 does not require lubrication and
excess oil may foul the filter/regulator.

WARNING:

The compressor should not provide more pressure than the filter can accept.
The metal bowl can accept 200 psi. Maximum output air pressure setting
on the standard regulator is 120 psi. A higher pressure regulator and gauge
are optional.

ComponentAssembly =

Quick-Connects/Hose Barbs

Follow the instructions on Figure 7 for properly securing the locking quick-connects. See
Figure 8 for properly securing hose barbs.

AutoPump Assembly
B STEP 1-  Attach Fluid Discharge Hose (black)

Note:
If a well cap with holes is used, insert the hoses through the cap before
attaching hose.

a. Attach the fluid discharge hose or tubing to the AutoPump.
(See Figure 9 and Figure 10)

b. Attach the other end of the discharge hose to the fluid discharge point.
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Groove Socket Sleeve

a. Rotate socket sleeve until groove is aligned
with the pin close to the hex.

b. Pull socket sleeve against the hex (the pin will be
totally covered). Hold in this position for plug insertion.

d. Let the socket sleeve go in. It must slide all the way until
the pin is visible again.

e. Rotate the socket sleeve so the groove does not align with
the pin. To test, gently pull hexes of both fittings in
opposite directions. Fittings must remain attached.
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Figure 9- AP-2 Assembly: Well Cap with Holes
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Figure 10- AP-2 Assembly: Well Cap with Hose Barbs
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STEP 2-  Attach AutoPump Air Hose (green)

a. Ifa Pump Cycle Counter (PCC) is used, install it downstream of the air
filter regulator and as close to the pump as is reasonable.

b. Attach the AutoPump air hose to the single stage filter/regulator or
optional Pump Cycle Counter (See Figure 2 on page 9)

c. Attach the other end of the AutoPump air hose to the AutoPump.

STEP 3-  Attach Air Exhaust Hose (blue)

a. Attach the air exhaust hose to the AutoPump.
(See Figure 9 and Figure 10)

STEP 4-  Attach System Air Supply Hose (blue)
a. Thread the air hose socket with 1/4-inch MPT to the compressor. Use
Teflon tape or sealant on the threads.

b. Attach the air hose plug end of the system air supply hose to the socket
now attached to the compressor.

c. Attach the socket on the discharge end of the hose to the single stage
| filter/regulator. (See Figure 2 on page 9)

The pump will work in a well that is under vacuum, but there are several conditions that must
be considered. (See Appendix D)

Dry Test

Before installing the AutoPump in the recovery well, it is important to test the system for
proper operation. Before beginning this test, make sure that all hoses are properly connected
as described in the previous section.
To test for float movement and air valve actuation follow these steps:
STEP 1-  Drain all fluid from the pump through the bottom inlet check valve
(Bottom-loading) or air inlet fitting (Top-loading).

STEP 2-  Hold the pump horizontally.

Page 28



AP-2 Manual Chapter 4: Assembly & Installation

STEP 3-  Tip the top of the pump downwards to about 45°. The float should slide to
the top of the pump and open the air valve. Air should be heard going into
the pump. It will exit the inlet fluid check valve (Bottom-loading) or the
outlet check valve (Top-loading).

Caution:
If air is not acceptable in the fluid discharge hose, disconnect the hose before
performing this test.

STEP 4-  Tip the head of the pump upwards past horizontal to 45° from the vertical.
The float should slide to the bottom of the pump and close the air valve.

STEP 5-  Repeat this process 3 or 4 times to ensure the float moves freely and the
air-valve opens and closes. If the pump must be tilted nearly vertical
before the float slide or the air valve moves, open the pump and inspect

[ for interference.

A pump support system can be created to support the pump and hoses. The pump support
system uses well caps with various fitting combinations. (See Figure 11)

Though it is possible in some instances to support a downwell pump with only the tubing, a
separate support line is recommended.

Note:

The walls of some wells deform over time. They may trap a downwell
pump. In some of those cases the support line has proven useful when
retrieving the pump.

In addition to supporting the down-well equipment with a support rope, it may be important
to support down-well hoses (in most cases nylon tubing does not need to be supported by the
support line). Since the down-well hoses can weigh more than the pump, particularly in wells
over 50 feet deep with fluid inside the discharge hose, hose support can avoid problems such
as kinking, jamming, and breaking.
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Hose bundling or the use of jacketed tubing reduces equipment entanglement at the well
surface, and aids the removal of the pump from the well. Bundling also assists in positioning
the pump and down-well hose assembly against one side of the well casing. Maximum space
is created for other items, such as probes, to be periodically placed inside the well.

Follow these instructions to create a hose bundle.

M STEP 1-
STEP 2-
STEP 3-
STEP 4-
STEP 5-
STEP 6 -

Lay the equipment on the ground and make all of the necessary hose
connections. (See Component Assembly on pages 24 through 30)

If a well cap is supplied, install it on the hoses. (See Figure 9 for well cap
with holes; see Figure 10 for well cap with hose barbs)

Connect the quick-link assembly on the support rope to the eye on the
AP-2 and lay the support rope out along with the hoses. Make sure

that none of the hoses or support ropes are crossing over each other.

(See Figure 12)

Note:
To make the next step easier, pull the support rope and the hoses taut.

Starting at the AutoPump end of the hose, put a tie-wrap through the
center of the braided support rope just above the uppermost quick-connect
or barb on the AutoPump.

(See Figure 12 and Figure 13)

Pulling the rope taut, put the tie-wrap around the fluid discharge hose
with the rough surface outwards. Cross the ends and complete the
figure-8 pattern by securing the ends around the exhaust hose. When you
connect the tie-wrap make sure it is straight and is not kinking the hoses.
(See Figure 12 and Figure 13)

Note:

After completing this step, the fluid discharge hose will be attached to the
support rope and the exhaust hose. At this point the air supply hose is
still lying free.

Place the next tie-wrap two feet towards the well cap from the first.
Secure the air supply hose rather than the exhaust hose.

Note:

It is important to put the tie-wraps approximately two feet apart to keep

a proper discharge hose/support rope bundle. Experience has shown that
spreading the tie-wraps further apart than two feet increases the probability
for hose kinking.
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STEP 7-

STEP 8-

Continue to alternate the air exhaust and the air supply tie-wraps every
two feet, stopping about five feet from the wellhead.

Being careful not to leave any sharp edges, cut the excess from the tie-
wraps.

You now have a down-well bundled hose assembly that supports both the hoses and
the down-well equipment.

Once the installation of the pump support system is completed, you may install the AutoPump
in the recovery well.

M STEP 1-
STEP 2-
STEP 3-

Note:

Submerging the pump before supplying it with air will result in fluids
entering the exhaust hose. Those fluids will be discharged from the
exhaust hose during the first few cycles of the pump. If such discharge
will not be confined to the well, the operator may wish to install the pump
with a low air pressure supplied to the pump. To obtain the value of that
low pressure in psi, multiply the number of feet that the pump is to be
submerged by one-half (0.5)

WARNING:

Be sure that the fluid discharge has a closed valve during such process
because the pump may have enough pressure to begin pumping fluid from
the well.

Lower the pump until it is at the desired level.

Secure the pump by tying off (securing) the support line or by placing
the well cap on the well.

Increase the air pressure to the pump until the pump is pushing the fluid
out at the desired rate. With sufficient air pressure (at least 10 to 15 psi
over the vertical static head), the AutoPump will gradually draw down the
fluid level in the well to the level of the pump. The time required for this
draw down varies with the yield of the well as compared to the flow rate
of the pump. The maximum recommended continuous operating pressure
is 130 psi.
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The pump rate can be increased slightly by increasing the air pressure to
the pump. However, under conditions with high inlet pressures and little
discharge resistance, some air may exit with the fluid. That would be due
to a brief residual pressure in the pump which discharges fluid (and air)
even after the exhaust valve is opened.

Under normal operating conditions, no air should exit the pump with the
fluid.

If the pump is moving air out the fluid discharge and this is undesirable, a
needle valve in the air line can be used. This reduces the air flow rate to
the pump and thus the pressure buildup in the pump. Alternately, reduce
the pressure going to the pump though the pressure regulator.
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Start Up ChecKklist

In normal operation, the AutoPump System requires little attention.

Before regulating the air pressure to the desired operating pressure, ensure that the following
conditions exist:

1. Personal Protective Equipment (PPE) is being used by all personnel.
2. The pump is submerged below the fluid level.
3. All hoses are connected.

4. The exterior air filter is mounted vertically to allow the filter and its bowl drain to operate
properly.

5. All out-of-well air and fluid valves are in their correct positions.

6. A method of rapid disconnect and exhaust (or at least a shut off) of compressed air to the
pump is available in case of an unexpected occurrence.

7. When pumping is to begin, either gradually raise the air pressure to the pump or gradually
open the air valve to the pump to allow the pump and hoses to slowly pressurize. Check
for leaks as you do this.

8. As the air pressure overcomes the static and dynamic resistant forces, the pump will begin
to cycle. Listen for the periodic exhaust of air from the pump to determine that the
pump is working. The pump should push fluid out and then exhaust sharply to fill before

pressurizing and pushing the fluid out again.

Cycling can also be monitored by placing an air pressure gauge at the well head and by
observing a pulse counter, if one is present.
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\diusting the P Cvele C

N\
Y,

Refer to Appendix F — Pump Cycle Counter

Y,

7
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Observe the system operation for at least 10 pump cycles to ensure everything is working.
If the well influx is low so the pump seldom cycles, pour clean water into the well to check
on the pump. If allowed, the pump discharge can be directed into the well so the pump will

cycle within an acceptable period to allow for observance of operation. Check your local
regulations to determine if these practices are permissible.

Note:
The Pump Cycle Counter may have to be readjusted if it is set when the
water is recirculating to the well.

After the entire site is operating, return to each well to ensure that the pump and PCCs are
functioning properly. The addition of other pumps and possible system back pressure can
necessitate air pressure and counter readjustment.

While the AutoPump is in the well, it can be tested by putting compressed air into the exhaust
hose of the pump.

Note:
The air supply hose must be shut off or pressurized when this is done.

The compressed air will enter the pump through the exhaust valve and push any fluids in the
pump up the discharge tube. If sufficient compressed air is continually supplied, it will also
exit the discharge tube and cause the fluid in the discharge hose to be airlifted to the surface.
This method can be used to lighten the pump and hoses before removing the pump from the
well. This process can also show whether the fluid inlet check valve is sealing and if the pump
is capable of discharging fluid.

The AutoPump can be submerged for long periods of time at most sites. If the well

environment is such that deposition occurs on stainless steel parts, the operator may wish to
raise the pump above the water level during a shutdown of the system.
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\utoP R I Technique (optional

By pressurizing the exhaust hose as noted above and airlifting the fluids out of the well, the
fluid in an AutoPump and discharge hose can be reduced significantly. This can be used to
lighten the system before removing it from the well.

Revision 7 - August, 2007 Page 39



I Chapter 6: Maintenance

General Maintepance

The AutoPump should be relatively free of maintenance. The frequency of maintenance
depends upon the nature of the fluids being pumped. Follow these general maintenance
checks.

 Periodically inspect all hoses and connections for damage. Make sure that the hoses are not
split or cracked, and listen for leaks in the system.

» Even if significant amounts of water enters the air hose, the AP-2 System should perform
reliably for years. Check the air filters and filter bowl drains on the filters/regulator for
saturation and operation every few weeks.

 Periodically drain the air filters on the air hose to the pumps of collected particles, water
and oil. Draining prevents the filter from clogging up or being otherwise damaged. Check
the regulator to ensure the pressure setting has not drifted appreciably.

* An automatic drain on the compressor is highly recommended, since such an addition
can dramatically increase air filter life and decrease maintenance. Automatic drains are

available from QED.

» The pump can be opened up in the field if the area is clean and dry.
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Maintenance Table

A visual check and/or maintenance is recommended at least once every two weeks, but
some site environments may demand more frequent service. The following table outlines the
recommended minimum schedule for the AP-2 System.

Equipment Biweekly Monthly* As Required
Air Quality Check
« Single Stage Filter/Regulator X
AutoPump Service X
Check Pump Cycle Counter X
Check Volume Pumped Per Cycle X

* Site conditions may require maintenance more often.

The following sections describe each maintenance activity in detail.

\ir Quality Checl
Single Stage Filter/Regulator Maintenance

Even using air which has some oil and water in it, the AutoPump System should operate
trouble-free for years. The air filter is normally a 5 micron filter with a replaceable
element.

To replace the element in the air filter on the single stage filter/regulator use the following
procedure:

STEP 1- Disconnect Air Source

e Valve off the air supply and drain the downstream air to the air filter.
Or disconnect the blue system air supply hose from the single stage
filter/regulator. The air filters will depressurize, allowing them to be
safely serviced.

WARNING:
Do not remove a filter bowl that is pressurized.
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STEP 2-

STEP 3-

Remove Filter Bowl

Different styles of air filters are available. The following instructions are
given for the most typical filter used, one with 1/4” pipe thread.

Remove the bowl of the air filter by sliding the button downward and
twisting the bowl about 1/8 of a turn. The bowl should slide downward
from the upper portion of the filter revealing the filter element. Unscrew
the element as you would unscrew a light bulb. Hand tighten the element
after replacing it.

Make sure to replace the correct filter element.

- Blue or black filter bowl:
QED Filter element Part No. 205071

- Silver filter bowl:
QED Filter element Part No. 205800

Bowl Drain
Optional Float Drain

Wash out any deposits and oil buildup from the filter bowl with warm
water and soap. To make sure the float drain is operating freely, shake it;
the drain should rattle. Test the float drain by filling the bowl with water,
assembling the bowl to the filter and reconnecting it to the air supply.
The water should drain from the bowl. When under pressure, the drain
should not leak.

Standard Manual Drain

With water in the bowl, open the drain and ensure the liquid drains easily.
When under pressure and closed, the drain should not leak.
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AutoPump Service

AutoPump Shutdown and Removal from Well

To shut down and remove the AutoPump, follow these directions:

B STEP

STEP

STEP

STEP

STEP

STEP

1-

2-

Wait until the pump is in its discharge cycle and then raise it above the
water level in the well. This will empty most of the fluid from the pump
making it lighter to lift. There will also be less fluid to drain from the

pump.

Note:
See Start Up and Operation for optional pump removal technique.

Pull the pump and hoses to the surface.
Shut off the air to the pump and disconnect the air hose from the pump.

Ensure that there is a safe place to drain any fluid from the pump and
discharge hose.

Disconnect the fluid discharge hose from the pump.

Drain the fluid by turning the pump upside-down and allowing fluid to
flow from the air inlet fitting.

Caution:
Wear gloves and catch the draining fluid in a sump or bucket.

Removing Pump Casing

Follow these instructions for removing the pump casing:

Caution:

When assembling or disassembling the pump, do not rotate the casing. If
the casing is turned and if any resistance is felt, stop. This action may cause
the float and control rod to rotate with the casing. Instead of rotating the
casing, spin the bottom check valve (or plug on a Top-Loading pump) and
hold the casing stationary.

Caution:

After troubleshooting is completed and before assembling the pump, slowly
move the float through its range to ensure that the lever trips, even if the
pump fills and empties slowly.
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M STEP 1- Insertand hold a spanner wrench on the circumference of the lower head.
Rotate a spanner wrench counterclockwise on the lower head assembly.
Hold the casing with a handle or a strap wrench. (See Figure 14)

Caution:
Do not leverage any tool against the air inlet or air exhaust fittings. This
could damage the fittings.

STEP 2-  Once the lower head is unscrewed and removed from the discharge tube,
pull the lower head assembly out of the casing.

STEP 3- Ifthe lower head remains in the casing, turn it and remove it from the
pump casing.

Note:

The O-rings at the top and bottom of the pump may have swollen due to
solvents in the fluid being pumped and therefore make turning the lower
head difficult. Prevent the outer casing from turning while removing the
lower head.

Cleaning Pump Interior

The inner workings of the pump should now be exposed for inspection and cleaning. (See
Figure 15, Figure 16, Figure 17, Figure 18, and Figure 19)

Note:
A Scotch Brite® abrasive pad is useful for cleaning debris from the pump
components.

STEP 1-  Gently brush off built-up solids from the float, the discharge tube, the
pump casing, and the control rod guide.

STEP 2-  The pump can be steam cleaned without damage.

STEP 3- Remove thick deposits of hardened scale on the discharge tube by using
a handbrush.
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@ A\
a) Tilt the hose end of the pump down into a container for a few minutes to drain any
fluids from the pump. (Remember to wear protective gear: safety glasses, long gloves,
aprons, and boots).
b) Insert and hold a spanner wrench on the circumference of the upper head. The upper
head could also be gently held in a pipe vise. Secure the casing with a strap wrench
6 in. (15.2 cm) from the bottom of the pump. Hold the casing and pump head still
while rotating the bottom head counterclokwise with the second spanner wrench.
W\/wbojjmx Wrench
Turn This
End
AN
~~—Strap Wrench
—{ 6 in. =
(15.2 cm)
Note: The O-ring at the top and bottom of the pump may have swollen due to solvents
in the fluid being pumped and therefore make turning the lower head difficult. Prevent
the outer casing from turning while removing the lower head.
c) Once the lower head is unscrewed from the discharge tube, pull the upper head
assembly out of the casing.
1n d) Pull the casing from the pump.
(@)
™ 7
=
(@) AH
O
S

Removing AP-2 Pump Casing

14 -

Figure
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a )
Part List
No. |Part No. Description Qty.
1 | 300406 | Support/Plug 1
2 | 300738 |T.L. Intake Check Valve 1
3 | 201891 |Intake Check Valve Nipple 1
4 | 300739 | Discharge Check Valve 1
5 | 301154 | Magnet Holder Assembly 2
6 | 201706 | Pump Head 1
7 | 200701 | Casing O—Ring 2 | Refer to AP-2
- Lever Assembly
8 | 300360 |Long Pump Discharge Tube 1 Dwg. # 601182
9 | 201705 |Long Counterweight Spring 1| Fig. 19
10 | 201871 | Bracket/Guide Screw 3 >
111203359 | Spring Anchor 7
12 | 300362 | Long Pump Control Rod
131201886 |Spring Bracket Pin 1
14 | 201888 |Float Assembly Screw 8
15201157 [1/8" Float Pin Ring 4
16 | 201360 |Float Bumper Ring 2
17 1201342 |Float Core 2
18 201156 | 3/16” Float Pin Ring 2
19 1201557 | Long Pump S.S. Casing 1
20 | 201578 | Control Rod Guide 1
21 |201564 | Bottom Spring Insert 1
SI j\@ 221201718 | Long Pump Bottom Spring 1
% ° 231201568 | Bottom Spring Cup 1
= é \@ 24 | 201887 | Control Rod Nut 1
© \@ 25201567 | T.L. Bottom Plug 1
&* 26 | 203358 |Upper Ctrl Rod Guide 1
S J
Figure 15- Exploded view of a Long Top-Loading AutoPump AP-2
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@ A\
Part List
No. |Part No. Description Qty.
1 | 300406 |Support/Plug 1
2 300738 |T.L. Intake Check Valve 1
3 | 201891 |Intake Check Valve Nipple 1
4 | 300739 |Discharge Check Valve 1
5 |301154 | Magnet Holder Assembly 2
6 | 201706 |Pump Head 1
7 |200701 |[Casing O—Ring 2 | Refer to AP—2
8 | 300361 |Short Pump Discharge Tube | 1 | Lever Assembly
Dwg. # 601182
9 [201714 |Short Counterweight Spring 1
10 1201871 |Bracket/Guide Screw
111203359 |Spring Anchor
12 1300369 |Short Pump Control Rod
% 131201886 | Spring Bracket Pin 1
% 141201888 | Float Assembly Screw 4
/ 15201157 |1/8" Float Pin Ring 1
16 | 201360 | Float Bumper Ring 1
f 17 | 201342 | Float Core 1
\_@ 18 | 201156 | 3/16” Float Ping Ring 1
/ 19 | 201582 | Short Pump S.S. Casing 1
/ \“@ 20| 201578 | Control Rod Guide 1
211201564 | Bottom Spring Insert 1
j\‘@ 22| 201588 | Short Pump Bottom Spring 1
@\ 231201568 | Bottom Spring Cup 1
B ‘@ \_@ 24201887 | Control Rod Nut 1
z % 25|201567 | T.L. Bottom Plug 1
I 26 | 203358 | Upper Ctrl Rod Guide 1
- J
Figure 16 - Exploded View of a Short Top-Loading AutoPump AP-2
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a )
Part List Long BL
No. [Part No. Description Qty.
1 | 300406 |Support/Plug 1
2 | 300739 |Discharge Check Valve 1
3 | 301154 |Magnet Holder Assembly 2
4 | 201706 |Pump Head 1
5 | 200701 |cCasing 0—Ring 2 ES:; ;‘;S’gfh;fy
6 | 300360 |Long Pump Discharge Tube 1 Dwg. # 601182
7 1201705 |Long Counterweight Spring Fig. 19 w
8 | 201871 |Bracket/Guide Screw
9 | 203359 |Spring Anchor
10 | 300362 |Long Pump Control Rod
111201886 |Spring Bracket Pin
12 1201888 |Float Assembly Screw
131201157 |1/8" Float Pin Ring
14 1201360 |Float Bumper Ring
151201342 |Float Core
16 | 201156 | 3/16" Float Pin Ring
17 | 201557 | Long Pump S.S. Casing 1
18 | 201578 | Control Rod Guide 1
19 | 201564 | Bottom Spring Insert 1
20 [ 201718 | Long Pump Bottom Spring 1
211201568 | Bottom Spring Cup 1
22 1201523 | B.L. Check Valve Top 1
23| 201887 | Control Rod Nut 1
24 [ 201744 | Long Pump 1” Ball 1
25| 201566 | B.L. Check Valve Bottom 1
5 26 | 201565 | B.L. Check Valve Pin 1
@© 205568 B.L. Cylinder Screen
~ 27 1
— 205569 Leachate BL Screen
3 o8 204032 | B.L. Bottorn Plate ’
200307 Leachate Bottom Plate
29 | 201889 B.L. Check Valve Washer 3
Leachate Pump Version —0—
0 201890 | Std. BL C. V. Screw 3
200995 | Leachate C. V. Screw
31 203358 Upper Ctrl Rod Guide 1
\S Y,
Figure 17 - Exploded View of a Long Bottom-Loading AutoPump AP-2
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a A\

Part List Short BL

No. |Part No. Description Qty.

1 | 300406 |Support/Plug 1

2 | 300739 |Discharge Check Valve 1

3 | 301154 |Magnet Holder Assembly 2

4 1201706 |Pump Head 1 Refer to AP—2

5 | 200701 |Casing O—Ring 2 | Lever Assembly

6 | 300361 |Short Pump Discharge Tube 1 EIWQ' Wé 601182

7 1201714 |Short Counterweight Spring 1 g

8 | 201871 |Bracket/Guide Screw 3

9 | 203359 |Spring Anchor 1

10 | 300369 |Short Pump Control Rod 1

111201886 |Spring Bracket Pin 1 @\

121201888 |Float Assembly Screw 4 @\

13201157 [1/8” Float Pin Ring 1 @\\‘\

14 | 201360 |Float Bumper Ring 1 g

15 | 201342 |Float Core 1 @\

16 | 201156 | 3/16" Float Pin Ring 1

201582 | Short Pump S.S. Casing 1

18 | 201578 | Control Rod Guide 1
19 | 201564 | Bottom Spring Insert 1
20 | 201588 |[Short Pump Bottom Spring 1
211201568 | Bottom Spring Cup 1
221201523 | B.L. Check Valve Top 1
231201887 | Control Rod Nut 1
241201852 | 7/8” Ball 1
251201566 | B.L. Check Valve Bottom 1
26 | 201565 | B.L. Check Valve Pin 1
205568 | B.L. Cylinder Screen
2/ 205569 | Leachate BL Screen !
. 204032 | B.L. Bottom Plate 1
200307 | Leachate Bottom Plate
29 | 201889 B.L. Check Valve Washer 3
Leachate Pump Version —0—

S 0 201890 |Std. BL C. V. Screw 3

cln 200995 | Leachate C. V. Screw

= 31| 203358 | Upper Ctrl Rod Guide 1

—

3

\8 Y,

Figure 18- Exploded View of a Short Bottom-Loading Autopump AP-2
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a A\

Parts List
No.|Part No. Description Qty. [No.[Part No. Description Qty.
1 |300455 | Intake Seat Assembly 1 9 201518 | Long Pump Exhaust Seat .
2 1201519 | Air In Poppet 1 201715 | Short Pump Exhaust Seat
3 1201498 | Inlet Lever 1 10 201522 | Long Pump Exhaust Poppet 1
4 |201514 | Lever Spacer 2 202252 | Short Pump Exhaust Poppet
5 1202100 | Roller Bumper 2 1111201632 | Lever Screw Washer 2
© 6 |201513 | Spring Roller 1 112(201871 | Lever Screw 2
=] 7 1203740 | Pivot Pin 2 [13]300456 | Tiki Assembly 1
c\ll 8 201512 | Exhaust Lever 1 ]14(201887 | Control Rod Nut 1
o]
p
o
©
\S Y,

Figure 19- Exploded View of AP-2 Lever Assembly
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Iron Build-up Cleaning Procedure

After the casing has been removed from the AutoPump please follow the procedure
below:

Note:

The procedure described below can be seen in the Maintenance Video
Tape. This will aid the technicians understanding and ease of properly
disassembling the AutoPump, effectively cleaning components and then
re-assembling the AutoPump.

M STEP 1- The bottom intake check valve assembly should be removed from the
casing. (See pages 44 and 45, and Figure 14 on page 46)

STEP 2-  Visually inspect both stainless steel fluid discharge pipe for iron build-up
or debris. Also, do the same with the float that rides up and down on
the SS discharge pipe.

STEP 3-  Should there be iron deposits on either or both the discharge pipe or float,
then remove the float from the SS fluid discharge pipe as follows:
- Remove the control rod guide. (See Figures 15 through 18)
- Remove the small SS nut from the bottom spring cup (See Figures
15 through 18) The nut and cup removal will allow you to remove
the spring and float from the SS discharge pipe.

STEP 4-  The stainless steel fluid discharge pipe can now be cleaned using either a
Scotch Brite pad, a wire brush or finally a wire wheel on either a drill or
a grinding machine. After removing the iron debris, it is recommended
the pipe be water rinsed.

STEP 5-  Both the internal and external surfaces of the float will generally require
cleaning. The material choices include a Scotch Brite pad, and a light
grade 150 sandpaper and a razor or Exacto Knife. The internal surface of
the float can be cleaned by attaching some Scotch Brite to the end of a
long pipe or screw driver to scrape the inside hole of the float.

Note:
This float should not be soaked in any acids.
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STEP

STEP

6 -

7-

The Control rod (See Figures 15 through 18) is the next component to
be cleaned. Only use a Scotch Brite pad for removing any iron or degris
on this metal alloy control rod.

The final component to be cleaned is the outer AutoPump casing. The
fastest and most effective way to clean out the inside surface of the pump
casing is to use a three-stone honing tool. The technique is to move the
hone in-and-out a half dozen times or so through each end of the casing.
The time for the casing cleaning should take no longer than 5 minutes.

The AutoPump is now ready for re-assembly by following the steps above in reverse

order.

Installing Pump Casing

STEP

STEP

STEP

STEP

STEP

1-

Inspect the O-rings to ensure they are capable of sealing (no discernible
cuts or abrasions).

Lubricate both inside ends of the casing to a depth of 1/2” with a thin
layer of food-grade grease. Ensure that the film reaches the edges of

the casing.

Place the bottom check valve (Bottom Loading Pump) or bottom plug
(Top Loading Pump) upright on a clean level surface.

Pull the casing down over the check valve or plug.

Warning:

The pump casing has beveled ends that allow it to slide over the O-rings
casily. Keep fingers, hands and other body parts away from these edges as
they approach the heads. These edges can pinch when the pump casing is
slid over the lower and upper heads.

Turn the pump upside down and spin the casing assembly on the
discharge tube by hand until the edge of the casing contacts the O-ring
on the pump head.

Caution:
Be careful to swing the counterweight inside the pump.
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STEP 6-  Using a spanner wrench on the bottom fitting, or, a strap wrench on the
bottom end of the casing (pump bottom), turn the parts together until the
casing just contacts the pump head.

STEP 7-  Turn the bottom check valve or the plug in the reverse direction (counter
clockwise) so it is looser by 1/4 turn.

Cleaning the Pump Cycle Counter

N\
Y,

Refer to Appendix F — Pump Cycle Counter

7

Y,

See page 21 for information on the AutoPump volumes pumped per cycle. Ensure that
volumes correspond with the previous experience on-site, and with the ranges indicated on
page 21. If it doesn’t correspond, then one of the following may exist:

1. The AutoPump is malfunctioning. (See Chapter 7: Troubleshooting & Repair)

2. The Pump Cycle Counter may not be counting correctly. See Appendix F — Pump Cycle
Counter for troubleshooting procedures.

3. Site conditions (e.g. air pressure, discharge head) may have changed substantially.
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B  Chapter 7: Troubleshooting & Repairs

Problems may occur and usually can be easily resolved by following these instructions. If,
after careful reading and service, you cannot resolve the problem, please contact the QED
Environmental Systems (OED) Service Department at (800) 537-1767.

Caution:

Wear goggles, gloves, and coveralls when servicing this system.

After troubleshooting is completed and before assembling the pump, slowly
move the float through its range to ensure that the lever will trip even if the
pump fills and empties slowly.

Note:
See Chapter 6: Maintenance for disassembly and cleaning instructions.

Possible Causes Symptoms
Detailed Instructions Pump not cycling Pump Cycles, but Air in fluid discharge
Follow this Chart volume is reduced or

there is no discharge

1. Air supply X X
2. Fluid level X

3. Air exhaust restricted X X
4. Fluid Inlet clogged X

. Debris, le or ven
T et x x x
6. Float pins X X
7. Debris in air inlet X
valve
8. Fluid check valve X
9. Valve timing X
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Troubleshooting

1. Air Supply:
e If'the air pressure is too low, or if the flow is severely restricted, the pump will not
cycle. Check the flow by inserting the pump air fitting part way into the air line
socket. A healthy discharge of air should result.

»  If the air pressure exceeds the design limitations of the pump, the pump may fail
to cycle, or the exhaust valve may have locked up and cause air to enter the fluid
discharge.

2. Fluid Level:
e The fluid level must be above the fluid inlet on a Top-Loading pump. On a Bottom-
Loading pump, the fluid must be no lower than 10 inches (Short pump) or 17 inches
(Long pump) below the head of the pump.

3. Air Exhaust Restricted:
*  The exhaust line must not be kinked, plugged, or too small in diameter.

e The air exhaust outlet must be above the fluid level.

e If'the air exhausts in the well, the well must be vented to the atmosphere or a
functioning vapor recovery line.

e If'the air exhausts to the atmosphere (outside the well) and a vacuum is drawn on
the well, the pump may fail to fill. In order for the pump to fill under these adverse
conditions, the pump must be submerged to make up for the pressure difference
between the atmosphere and the partial vacuum in the well.

The pressure difference, expressed as feet of water column (FT. W. C.), is how far the
fluid must be above the pump before it can fill.

e See Appendix D if there is a vacuum on the well.

*  Ice may be forming on the exhaust valve seat due to the temperature drop that
accompanies expansion of compressed air. Restrict the exhaust to lower the
expansion rate of the exhaust. Restrict the air inlet hose or lower the pressure to
reduce the rate of incoming compressed air. The previous three suggestions may
reduce the flow rate from the pump. Submerge the head of the pump, if it is not
already submerged. Protect the air lines from low temperatures and freezing by
burial or insulation.
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4. Fluid Inlet Clogged:
o Ifthe fluid inlet screen is clogged with debris, or if a Bottom-Loading pump is on the
bottom of the well, water cannot enter the pump.

5. Debris, Scale, or very Viscous Fluid:
o If debris, scale or a very viscous fluid has accumulated inside the pump, the float
may not move freely up and down, or the control rod may not slide easily through
the float.

e Clean the float, control rod, and the casing. See Chapter 6 for cleaning instructions.

6. Float Pins:
*  Determine if any part of the float foam itself can contact the discharge pipe. Move
each end of the float back and forth, sideways, to ensure that the pins on the plate
of the float prevent float foam contact with the pipe. Call QED for repair options.

Note:
If viscous materials cause continual problems, contact QED for possible
solutions.

7. Debris in Air Inlet Valve:

e Open the pump. Connect the air supply. Adjust the air pressure to 40 psi. Pull the
control rod down. Listen to determine if significant volume of air leaks through. A
leak rate of 4 SCFH or less is within specification (this is a small leak that produces
bubbles in a soapy water solution). If so, clean the valve by blowing air or water
through it from both ends.

o If air still leaks through the valve with the control rod down, the air-hose must be
removed to access the valve inlet to check for debris in the valve or in the hose
pigtail.

*  Push the rod upwards. If little or no air passes through, remove the air-in hose to
access the valve inlet. Blow air through the valve from the poppet side to clear debris
from the ball and seat.

Page 56



AP-2 Manual Chapter 7: Troubleshooting & Repair

8. Fluid Check Valves:

Open the pump. Hold the pump vertically and pour water into the discharge check
valve. If water flows through, clean the valve.

The valve assembly may be soaked in a solvent. Be careful to not damage the teflon
ball with the tools used for cleaning.

Inspect the ball for wear. If it is too small to seal on the seat, or if it is obviously out
of round, replace the check valve.

If the pump is a Bottom-Loading design, inspect the seat of the bottom check valve
for debris and wear. Clean or replace if necessary.

If the pump is a Top-Loading design, remove the fluid inlet check valve, turn it upside
down, and pour water into it. If water flows through, clean it.

9. Air Inlet Valve Timing:

Remove the pump casing. Connect the air supply. Push the control rod end of the
lever up to the head. Lower the rod slowly and stop at the point where the sound
of air drops dramatically.

The levers should be nearly £10 degrees parallel to the lower surface of the head
at this point.

Check if the lever is jamming due to an improper adjustment.
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Returnine Equi for Servi

If the equipment needs to be returned to QED for servicing, please follow these steps:

STEP

STEP

STEP

STEP

STEP

STEP

STEP

1-

Call the QED Service Department and obtain a Return Material
Authorization (RMA) number. Please have available the customers
contact person’s name, company name and address, phone number, fax
number, reason for the return, and the names of the chemicals to which
the equipment has been exposed.

Clean all equipment before shipping. See Equipment Cleaning
Requirements at the end of this section.

If the equipment must be cleaned after it arrives at QED, the customer
will be charged for the cleaning and disposal of material, if necessary.
(Cost can be $200.00 per piece of equipment cleaned.) Drain and dry all
equipment after cleaning.

Package the equipment so that it will not be damaged in shipment. Use
bubble pack rather than styrofoam flakes as packing material.

Ship the equipment via a carrier and service level (i.e., one-day, two-day
shipping) in consideration of probable service time and return shipment
time.

It is recommended that such shipments be insured so if the shipment is
badly damaged or lost, the customer can replace the equipment at little
or No cost.

Include the contact’s name, company, phone number and RMA number
given by QED .

Write the RMA number on the outside of the packaging so it will be
directed immediately to the QED Service Department.
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Eaui Cleanine Requi

If the equipment is to be shipped to another site or to the factory for service, it needs to be
thoroughly cleaned before leaving the site. Cleaning the equipment protects the user (sender),
the shipper, and the receiver from dirt and/or contaminants. If the equipment is not cleaned
prior to shipping for servicing, it may be severely delayed, refused or the shipper may be
charged a cleaning fee. Before packing and shipping, ensure that the equipment is dry inside
and out.

The following is a list of equipment and how it should be cleaned prior to shipment.

B Hoses and Fittings

STEP 1-  Pump clean water or water with a gentle soap solution (e.g. Dove Dish
Soap) through the pump to remove free product and particles.

STEP 2- Rinse all soap off of the equipment.

STEP 3- Soak and rinse the outside of the unit with water to remove loose debris
and dirt.
STEP 4 - Steam clean inside and out to remove difficult dirt and contaminants.
Caution:

Use low pressure (less than 40 psi) when steam cleaning.

AutoPumps

M STEP 1- Pump clean water or water with a gentle soap (e.g. Dove Dish Soap)
solution through the pump to remove free product and particles.

STEP 2- Rinse all soap off of the equipment.

STEP 3- Soak and rinse the outside of the unit with water to remove loose debris
and dirt.
STEP 4 - Steam clean inside and out to remove difficult dirt and contaminants.
Caution:

Use low pressure (less than 40 psi) when steam cleaning.
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These curves were derived from in-house tests using a pump with average air flow capacity.
Flow rates in the field may vary slightly due to temperature, air quality, flow restrictions and
minor differences in pump adjustments. Flow rates can be affected due to the natural cooling
effect of compressed air expansion. If this cooling effect is lowering the flow rate, decreasing
the air pressure to the pump can actually increase the flow rate in some cases. Another way
to reduce freezing of water vapor in compressed air is to use an air dryer on the compressed
air line.

The following charts show the performance flow rate curves for the Long and Short pumps.

Long Bottom and Top-Loading AP-2 AutoPumps
* See Figures 20 and 21.

Short Bottom and Top-Loading AP-2 AutoPumps
* See Figures 22 and 23.

The curves are categorized by pump type, hose size, depth of submergence and air supply
pressure. To determine the flow rate a pump will produce, the following information must
be known:

. Pump — Long, Short or Low Dardown; Top- or Bottom-Loading.
. Discharge hose size — 1/2 inch is standard. A larger inside diameter may yield a higher flow
rate. This depends on site conditions.
3. Fluid Inlet Submergence — Select the submergence depth of the pump below the fluid
under normal operating conditions.
4. Air pressure.

DN ek
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With the previous information, obtain the flow rate by using the following steps:

* On the horizontal scale, find the depth in the well at which the pump will be located.
* Trace that depth upwards to the line for the air inlet pressure you selected.

» Travel horizontally over to the vertical scale and read the flow rate.

Example: A long Bottom-Loading AP-2 with a 1/2-inch discharge hose and 70 psi supply
pressure positioned 100 feet below ground and submerged 6 inches below the fluid will
produce about .77 gallons per minute (GPM).

The same pump submerged 10 feet below the fluid produces 1.0 GPM.

Note:

These flow rates are only applicable for the designated well head conditions.
Any additional resistance from out-of-well equipment (e.g. surface hoses,
valves, etc.) will affect the values shown on these curves.
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Figure 20- Long AP-2/BL Performance Curves:
1/2-inch (13 mm) 1.D. Discharge US and METRIC UNITS
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Figure 21- Long AP-2/TL Performance Curves:
1/2-inch (13 mm) I.D. Discharge US and METRIC UNITS
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Figure 22- Short AP-2/BL Performance Curves:
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Figure 23 - Short AP-2/TL Performance Curves:

1/2-inch (13 mm) I.D. Discharge US and METRIC UNITS
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The following charts show the air consumption curves for the Long and Short length AP-2
AutoPumps. These curves can be used to estimate air use and compressor sizing. A
compressor with reserve capacity is recommended.

The following charts show the air consumption curves for the Long and Short pumps.

Long Bottom and Top-Loading AP-2 AutoPumps
* See Figures 24 and 25

Short Bottom and Top-Loading AP-2 AutoPumps
* See Figures 26 and 27.

The curves are categorized by pump length, hose size, depth of submergence and air supply

pressure. To determine the amount of air used for each gallon of fluid pumped, the following

information must be known:

1. Pump — Long or Short.

2. Discharge hose size — 1/2-inch I.D. A larger diameter may yield significantly lower air use
rates, depending upon site conditions.

3. Air pressure.

With the above information, obtain the probable flow rate by using the following steps:
* On the horizontal scale, find the depth in the well at which the pump will be located.
» Trace that depth upwards to the line for the air inlet pressure you selected.

» Travel horizontally over to the vertical scale and read the air use factor.

Example: A long Bottom-Loading pump with a 1/2-inch discharge hose and 70 psi supply
pressure positioned 50 feet below ground will use about 0.60 SCF of air for each gallon of
fluid pumped.

The maximum flow rate for the pump, taken from the flow rate curves, when there is 10 feet of
fluid over the pump and it is positioned 50 feet below ground is about 1.5 GPM.

Multiply the 1.50 GPM flow rate times the 0.60 SCF air use factor to generate a .90 SCFM
(Standard Cubic Feet per Minute) air use result.
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If the yield of the well is less than the maximum pump rate predicted by the appropriate flow
rate graph, multiply the actual fluid recovery rate times the air use factor. This air use can

be diminished if the regulator pressure is reduced. The maximum pump rate for the lower air
pressure can be predicted using the performance curves.

Note:

These air use factors are only applicable for the designated well head
conditions. Any additional resistance from out-of-well equipment (e.g.
surface hoses, valves, etc.) will affect the factors shown on these curves.
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Figure 24- Long AP-2/BL Air Consumption Curves:

1/2-inch (13 mm) L.D. Discharge US and METRIC UNITS
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Figure 25- Long AP-2/TL Air Consumption Curves:
1/2-inch (13 mm) L.D. Discharge US and METRIC UNITS
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Figure 26- Short AP-2/BL Air Consumption Curves:

1/2-inch (13 mm) L.D. Discharge US and METRIC UNITS
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Figure 27- Short AP-2/TL Air Consumption Curves:
1/2-inch (13 mm) L.D. Discharge US and METRIC UNITS

Revision 7 — August, 2007 Page 71



—— Appendix C: AP-2 Conversions

The AP-2 can be converted the from Top- to Bottom-Loading or Bottom- to Top-
Loading by rearranging the check valves.

For Bottom-Loading to a Top-Loading conversion, see Figure 28 on the next page.

For Top-Loading to Bottom-Loading conversion, see Figure 29 on page 74.
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r(600379 04

INSTRUCTIONS
1— Remove the pump support/plug @

2— Remove the old teflon tape from both the
threaded jof®® and the threaded plug @

53— Thread @38 the intake/check valve assembly @
4— Put teflon tape on @

5- Thread (a)B) into (2).

6— Hold the pump by inserting one of the spanner
<<«mjojmm@5ﬁo the blind hole on the side
of the upper head.

7/— Unscrew the lower head intake assembly @5%
the other spanner wrench (©), holding the outer
casing from rotating.

8— Remove the O—Ring from the lower head intake
@oja place it on the supplied lower head
plug (e) -

9— Thread the supplied plug @#o the fluid discharge
tube by turning the spanner wrench @

10— Do not use sealant or tape oz@ oﬁ@.

28 - Conversion From Bottom-Loading to Top-Loading AutoPump

Figure
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1\
INSTRUCTIONS
17— Remove the intake/check valve assembly @
and remove the pump wcnbol\gc@@?oﬁa the
assembly.
2— Remove the old teflon tape from both the
jofw@oja the threaded plug @
S5— Put new teflon tape on @
4— Thread () into (2).
6— Hold the pump by inserting one of the spanner
é«m;o;mm@ﬁio the blind hole on the side
of the upper head.
/— Unscrew the lower head UE@@?% the
other spaner wrench @, holding the outer
casing from turning.
8— Remove the 0—Ring from the lower head plug @
and place it to the supplied lower head
0 intake/check valve (g)
o 9— Thread the supplied check valve @#o the fluid
o . .
3 discharge tube by turning the spanner wrench @
S 10— Do not use sealant or tape on @ox @
N
\S >,

29 - Conversion From Top-Loading to Bottom-Loading AutoPump

Figure
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The AP-2 will work in a well that is under vacuum, but there are several conditions
that must be considered. These conditions are described in Figure 30, Figure 31,
Figure 32, and Figure 33 on the following pages.
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Port
o The water level required to
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Water E .
xample:
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in Well .
M.\mmum — A well vacuum of 30 in. W.C.
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Activate Pump
with Vacuum 22430 = 52 in.
in well and Water depth
Pump E_xhoust required to
Outside activate pump.
the Well
Pump ° The rated maximum operating
Internal pressure of the pump is not
Trip Point affected by this method of
installation.
U Pump Internal trip point*
< Long AP—4/BL|Short AP—4/Bl| LDD AP—4/BL |Long AP-3/BL|Short AP-3/BllLong AP—2/BL|Short AP-2/BU
% 35 in. 27 in. 11.5 in. 31 in. 22 in. 35 in. 20 in.
qV/ 89 cm 69 cm 29.2 cm 78.8 cm 55.5 cm 89 cm 51 cm
~
&)
Noj * Special or Extended Intake Screens may Alter Listed Specifications.
S .
Figure 30- AP-2/BL with Vacuum In the Well and Pump Exhaust

Outside the Well
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a A\
Fluid Discharge
Air Relief Air Supply
Valve
® For this condition the minimum
Vacuum fluid depth required to activate
Port the pump is the same as the
pump internal trip point.
® For this method of installation
the fluid level required to activate
. the pump is unaffected by a
Euhmp ?\r vacuum or pressure in the well.
xhaus
If the well is completely sealed, however,
and the well is pressurized (e.g. from the
pump exhaust), the water level in the well
may be depressed below the depth
required to activate the pump. For this
reason a QED air relief valve (as shown)
is recommended.
Minimum ® A vacuum on the pump exhaust will affect
Hui‘ol‘De th the maximum operating pressure of the pump.
. P Subtract the vacuum in psi from the rated
Required to maximum operating pressure.
Activate Pump
(Same as Example:
Internal — A Long AP—4/BL with 120 psi maximum
Trip Point) operating pressure. (200 psi option

SN

available).

— A 90 in. W.C. (water column)
vacuum in the well.

90
12(2.31) =

120-3 =

3 psi

117 psi maximum operating
pressure of the pump.

Pump Internal trip point*

g Long AP—4/BL{Short AP—4/Bl LDD AP—4/BL |Long AP—3/BL|Short AP-3/BlLong AP-2/BL|Short AP—2/BU

N~ 35 in. 27 in. 11.5 in. 31 in. 22 in. 35 in. 20 in.

8 89 cm 69 cm 29.2 cm 78.8 cm 55.5 cm 89 cm 51 cm

S

o) * Special or Extended Intake Screens may Alter Listed Specifications.
\S Y,
Figure 31 - AP-2/BL with Vacuum In the Well and Pump Exhaust

In the Well
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a A\
Fluid Discharge . .
Fluid Discharge
Pump Air Pump Air .
Exhaust Exhaust Air Supply
Air Supply
@0 The water level required to
activate the pump is equal to
the pump internal trip point
Vacuumn Vacuum plus the vacuum water column,
Port Port or, the inlet screen height
— whichever is greater.

Example:

— A Long AP—2/TL with an
internal trip point of 35 in.
and an inlet screen height
52 in.

— A well vacuum of 49 in. W.C.

Water (water column)
_ CO‘“‘m: 35+49 = 84 in.
equat to Water depth
vacuum required to
in well activate pump.
This (84 in) is greater than
the inlet screen height
(52 in).
° QED offers custom fluid inlet
Inlet screen extensions. One of these
Screen will enable the recovery of a
Height floating layer of product
when the water level (example
Pump above) is always above the
Internal normal screen position.
trip point
o For these methods of
installation the rated maximum
operating pressure of the pump
is not affected.
Internal trip point
Long AP—4/TL|Short AP—4/TL| LDD AP-4/TL |Long AP-3/TL [Short AP—3/TL|Long AP—2/TL [Short AP-2/TL
35 in. 27 in. 10.6 in. 31 in. 22 in. 35 in. 20 in.
89 cm 69 cm 27 cm 78.8 cm 55.5 cm 89 cm 51 cm
Inlet screen height X
QU |Long AP—4/TL|Short AP—4/TL| LDD AP—4/TL |Long AP—3/TL Short AP—3/TL|Long AP—2/TL [Short AP—2/TL
o
_ 52 in. 37 in. 24 in. 53 in. 42 in. 52 in. 35 in.
<t 132 cm 94 cm 61 cm 134.7 cm 106.6 cm 132 cm 89 cm
QN
p= *Specio\ or Extended Intake Screens may Alter Listed Specifications.
NoJ
S .
Figure 32 - AP-2/TL with Vacuum In the Well and Pump Exhaust

Outside the Well
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a )
Fluid Discharge
Air Relief .
Valve Air Supply
Vacuum . . .
Port ® For this method of installation
the fluid level required to activate
the pump is unaffected by a
vacuum or pressure in the well.
. If the well is completely sealed, however,
F’Eu:wp At\r and the well is pressurized (e.g. from the
xhaus pump exhaust), the water level in the well
may be depressed below the depth
Mini required to activate the pump. For this
Fl "(Tm[;umth reason a QED air relief valve (as shown)
Reuq‘u'rejpto is recommended.
|
Activate Pump
(Inlet screen .
Height) ® A vacuum on the pump exhaust will affect
Z the maximum operating pressure of the pump.
Subtract the vacuum in psi from the rated
maximum operating pressure.

Example:

— A Long AP—4/BL with 120 psi maximum
operating pressure. (200 psi option
available).

A 90 in. W.C. (water column)
vacuum in the well.
90 _ .
12(2.31) ~ ° P
120-3 = 117 psi maximum operating
pressure of the pump.
Inlet screen height X
QU
S[Long AP—4/TL|Short AP—4/TL|LDD AP—4/TL |Long AP—3/TL|Short AP—3/TlL|Long AP—2/TL |Short AP—2/TL
Sr 52 in. 37 in. 24 in. 42 in. 52 in. 35 in.
a 132 cm 94 cm 61 cm 134.7 cm 106.6 cm 132 cm 89 cm
o
No) * Special or Extended Intake Screens may Alter Listed Specifications.
\S .
Figure 33 - AP-2/TL with Vacuum In the Well and Pump Exhaust
In the Well
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Installation

The air compressor provides the air necessary to drive the system. The compressed air
normally passes through a single stage filter/regulator and then into the AutoPump System.

WARNING:

The air compressor and any other electrical equipment used with this
pneumatic system must be positioned outside of any area considered
hazardous because of the possibility of the presence of combustible
materials.

Compressors start and stop automatically. Do not place hands or objects on
or near any part of the compressor.

QED Environmental Systems (QED) does not usually supply the air compressor. It is best to
buy the compressor from a local supplier who provides service. Follow the instructions that
accompany the compressor. This appendix is only a general guide, not an in-depth manual
for the compressor.

WARNING:
When compressing air, parts of a compressor can get very hot. Do not touch
the motor, compressor or piping until it has cooled down.

Caution:
The air compressor should be located outside and away from any area which
may contain flammable fumes.

Note:

An automatic drain on the compressor receiver tank significantly reduces
the load on the air filters, extends the life of the filter elements, and

reduces system maintenance. If your air compressor is not equipped with an
automatic drain, you can obtain one from QED.
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Note:

The information on compressors is for reciprocating piston compressors. A
centrifugal compressor produces about twice the air of a piston compressor
for the same horsepower.

» As a general rule, a piston-type compressor should not start more than six times per hour.
Also, a piston compressor should not operate more than 50% of the time.

* At a minimum, the air compressor should be in the 1 to 1-1/2 HP range with a 20 gallon
holding tank.

* Atsealevel a 1 HP air compressor provides approximately 3.5 cubic feet per minute
(SCFM) of free air.

* For compressor sizing, all down well and surface hosing and other resistance must be
known.

* The 2 and 3 HP compressors should have 60 to 80 gallon tanks.

* A 5 HP compressor should have at least an 80 gallon tank, and the 7-1/2 HP and 10 HP
compressors should have at least a 120 gallon tank.

» Storage tanks and automatic pressure shut-off switches provide a buffer so the compressor
motor can cool between each time the tank is pressurized.

» Compressors are generally equipped with a pressure activated start/stop switch. This
switch senses the pressure of the air in the holding tank (reservoir) of the compressor. The
pressure difference between when the compressor starts and when it stops may need to
be adjusted to maintain compressor starts to six times per hour. Refer to the compressor
manufacturer for guidance.

Electrical Wiring for the Compressor

*  All electrical connections should be made by a licensed electrician and in accordance
with the electrical code for particular areas. The wiring should provide full motor
nameplate voltage and current at the motor terminals during start-up.

*  Wiring hookup must be made so that the compressor flywheel turns in the proper
direction. There is usually an arrow on the flywheel to indicate the proper rotation
direction.
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Motor Overload Protection

*  To prevent motor damage, provide all compressor motors with overload protection.
Some motors are furnished with built-in thermal overload protection.

*  To prevent motor damage due to low voltage or undue load imposed on the motor,
use larger motors in conjunction with starters that include thermal overload units.

*  To determine the proper thermal protection (thermal element), consider the load to
be carried, the starting current, the running current, and the ambient temperature.
Recheck electric current characteristics against nameplate characteristics before
connecting wiring.

Caution:

Fuses are for circuit protection only and are not to be considered motor
protection devices. Consult your local power company regarding proper
fuse size.

Air Quality and Pressure

* In compressors requiring lubricating oil, do not use synthetic oil. Synthetic oil can
adversely affect some materials. Non-detergent 30 Weight oil is recommended for
compressor lubrication.

* Install an automatic drain on the compressor holding tank to periodically drain the
water and oil which collects in the tank. This will help to extend air filter cartridge
life.

* Do not lubricate the compressed air coming out of the compressor. QED equipment
is designed to run without the aid of lubricated air. The air filters are designed to
remove oil from the compressed air.

e The compressor should provide between 70 and 250 pounds per square inch (psi)
of air pressure to the system. The filter (with metal bowl) and regulator will accept
a maximum of 250 psi air pressure. Air filters with plastic bowls will accept a
maximum of 150 psi. Maximum output air pressure setting on the regulator is 120

psi.
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Maintenance

Although QED usually does not supply the compressor, this section is provided to help the
operator. If the system receives clean, oil-free air from the compressor, maintenance will be
significantly reduced.

Inspection - Check for possible damage in transit. Almost all compressors are shipped with
the flywheel unmounted. Do not force the flywheel on the crankshaft. Use a wedge-in “slot”
provided for easy assembly. Checked belt alignment and tension carefully.

Placement - A compressor is a source of sparking. Place it out of what is considered a
hazardous area by local and national fire and electric codes.

Mounting - Install in a clean, dry, well-ventilated location away from any source of heat such
as a boiler or radiator. If the unit is to be fastened to a foundation, support and shim all four
feet firmly to remove all stress from the unit. The compressor flywheel should be mounted
towards a wall with a minimum clearance of 18 inches to allow for circulation of air and
additional clearance if required for servicing.

Lubrication - Fill the crankcase to the level mark on the oil gauge. Use the type of industrial
compressor oil that is recommended by the manufacturer for the ambient temperature. Do not
use synthetic oil, as these can damage the pumps.

Pressure and Speed - Never operate the compressor at pressures or speeds in excess of those
recommended by the factory. Every compressor assembly must have a safety valve installed
and should be set at either the maximum tank working pressure or 25 psi over the actual
pressure of the pump, whichever is less.

Daily - Check for unusual noise, failure to compress, overheating, oil leaks, and vibration.
Correct before serious damage can develop. Drain all condensate from receiver and traps.

Weekly - Examine intake filter elements and if they are dirty, remove and clean or replace
them. Check oil level and add oil if necessary. Do not fill over level mark on sight glass.
Keep compressor clean for efficient operation and appearance.

Monthly - Check and tighten all bolts and nuts as required. Check air connections for air
leaks and tighten as required. Check belt tension.
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Note:

These are standard maintenance procedures which the QED Environmental
Systems “warranty” does not cover. QED does not manufacture
compressors. Always use the manufacturer’s instructions and
recommendations when installing, using and servicing the compressor.
These notes are included as a general guide only.

Troubleshooting

Although QED usually does not supply the compressor, this section is provided to help the
operator. If the system receives clean, oil-free air from the compressor, maintenance will
be significantly reduced.

I. Problem: Slow Pumping or Insufficient Pressure

Solutions:
A. Clogged filter element: clean or replace.

B. Leaks in air lines: retighten or replace.

C. Insufficient air capacity: add compressor capacity, consult dealer.

D. Head valves: clean or replace.

E. Slipping belts: adjust or replace.

F. Power cord is too long for the power needed, causing a voltage drop: use a short cord with
large wires. Do not coil the power cord.

II. Problem: Excessive Qil Consumption

Solutions:
A. Too much oil: drain out excess to level mark on sight glass.

B. Worn rings: replace rings.
C. Clogged air intake filters: clean or replace.

D. Improper Oil: check the manufacturer’s recommendation.

Page 84



AP-2 Manual Appendix E: Air Compressor

E. Oil leaks: check and tighten all bolts and nuts to manufacturer’s specifications. Replace
gaskets if necessary.

F. See “Overheating.”

III. Problem: Overheating

Solutions:
A.Pump running backwards: reverse rotation.

B. Inadequate ventilation or high ambient temperature: move intakes to outside and install
filters to protect against weather and foreign objects. Force air through enclosure if
necessary.

C. Restricted air intakes: clean or replace.

D. Loose or restricted valves: retighten, clean, or replace.

E. Incorrect installation: allow 18 inches minimum between wall and flywheel.

F. Insufficient air capacity: consult dealer. Seal all air leaks.

G. Insufficient oil: check level and consult dealer.

IV. Problem: Oil or Water in Air

Solutions:
A. Drain tank more often: use an automatic drain.

B. Reposition intake to take in cooler, drier air.
C. Install water dropouts with automatic drains in the air lines.

D. Install an after cooler prior to the air storage tanks.
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Introduction

QED Environmental Systems (QED) Pump Cycle Counters (PCC) are air pulse detecting units
that are placed in-line between a pump and its air supply. They require no external power
source. A digital readout displays the number of times a pump cycles. PCCs consist of a
magnet housing, an internally located magnet shuttle, and a digital display.

The position of the digital display is adjustable, allowing the counter to be used on many
different kinds of pumps and at various distances from the well. (See Figure 34)

The PCC can be used on at least 75 feet (23 m) of 3/8 inch (9.5mm) or
1/4 inch (6.4mm) air hose with air pressure supply 30% higher than the total developed head.

Performance of the PCC is dependent upon the air hose size and the length, the type of pump
and the system pressure. Air flow control valves can affect counter performance. Please
contact QED for application assistance.

N
@ 0 — 999,999 )
/Digito\ Display
1/4" NPT
Outlet
= e\
Thumb Screw 1/4” NPT
Inlet
Air Outlet
Quick—Connect
SN
Air Inlet /
o . . Quick—Connect
~ Adjustable Display from Air Source
< Assembly
S
o Maximum Pressure 200 psi
i J

Figure 34 - Pump Cycle Counter
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Pump Cycle Counter Operation/Installation

When a pneumatically operated pump such as the QED AutoPump® has filled,
it triggers itself “On”. This allows air to flow to the pump until a certain volume
of fluid has discharged. The air stops; the pump fills; then the cycle continues
to repeat.

A PCC mounted between a filter/regulator and a pump senses air flow to the
pump. In a piston-like action, the internally located magnet shuttle moves
forward (in the direction of air flow) during the “On” pulse and returns to a
seated position in the “Off” period. (See Figure 35)

The digital display senses the completion of this “to-and-from” movement and
records the cycle, increasing the number one digit that is shown in the clear

plastic display.

This process repeats itself for each pump cycle.

Note:
The PCC will not function properly beyond certain distance limits from
the pump, or, above or below optimum air line diameters. Safe limits are
as follows:
AP-4: 250 ft. maximum with 1/4 inch or 3/8 inch ID air hose.
AP-3: 150 ft. maximum with 1/4 inch or 3/8 inch ID air hose.
AP-2: 75 ft. maximum with 1/4 inch or 3/8 inch ID air hose.
Contact QED for advice.

Digital Display
The digital display has the following features:

*  Asix digit counter that counts from 0 - 999,999 before resetting itself.

* A clear viewing lens that is water-and-impact resistant.

*  Optional: Switch for remote electronic readout available upon
request. (See Figure 37)
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Magnet Housing

The magnet housing has the following features:

A clear mark on the outside that indicates the correct direction of air flow.
It is made of anodized aluminum.

It has a 1/4-inch FNPT inlet and a 3/8-inch or 1/4-inch FNPT outlet.

It handles air pressures from 40 - 200 psi.

Hardware Options

Inlet and outlet openings can be fit with no-mix quick-connects or barb
connections depending on site requirements.

\1

600476 03

\S

Y,

Filter /Regulator

System Air Supply

From Air Source

Installation

Air Hose
(to AutoPump®
or other Pump)

1. Make sure the air flow
direction is toward the pump.

. Mount the counter in-line
between the Filter/Regulator
and the pump.

Y,

Figure 35 -

Pump Cycle Counter Installation
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Materials of Construction

QED PCCs are made of the following:

e Anodized Aluminum e Brass
e Stainless Steel e Viton
*  Engineering Plastics

Pump Cycle Counter Weight - 0.4 1bs (0.2 kg)

Adjusting the Pump Cycle Counter

Note:

To get the most reliable performance, adjust the counter after it is installed
and the pump is running. Typically, the Display Assembly that holds the
digital readout is set 1/2-inch (13mm) from the upstream hex. Before
adjusting the PCC be sure there is no air leak downstream of the counter. A
leak could influence the travel of the magnet shuttle when the pump cycles.

STEP 1-
STEP 2-
STEP 3-
STEP 4-
STEP 5-

Loosen, but do not remove, the thumb screw (item #3) that locks the
Display Assembly. (See Figure 36)

Slide the Display Assembly on the magnet housing (item #6) (back and
forth or up and down as the case may be) while the pump is cycling
until the digital display (item #4) advances once per pump cycle.

Slowly slide the Display Assembly upstream towards the air source
until the digital display (item #4) stops counting. Using a pencil, mark
this point on the magnet housing (item #6).

Slowly slide the Display Assembly in the opposite direction, towards
the pump, past where the counting occurs until the digital display (item
#4) stops counting. Using a pencil, mark this point on the magnet
housing (item #6).

Position the Display Assembly between the two extremes where
counting did not occur. Lock the Display Assembly in place with the
thumb screw. (item #3)
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Cleaning the Pump Cycle Counter

Sometimes the PCC does not count due to either the magnet shuttle or the spring hanging up
inside the magnet housing. The counter components can be cleaned by gently washing the
unit in warm water. A soft brush may be used to remove debris. To clean the inside, follow
these instructions: (See Figure 36)

STEP

STEP

STEP

STEP

STEP

STEP

STEP

Note:

As a precaution, mark and/or measure with a pencil, the set distance (See
Figure 36) so that it can be reset in the same position should movement
occur. Do not loosen the thumb screw

(item #3) since movement of the Display Assembly is unnecessary for
cleaning.

Remove the inlet fitting (item #11), not the thumb screw
(item #3) as noted above.

Remove the magnet shuttle assembly (item #9) and the spring (item #8)
from inside the magnet housing (item #6).

Inspect the magnet shuttle assembly (item #9), the spring (item #8),
and the inside of the magnet housing (item #6) for burrs which may
restrict the magnet shuttle assembly (item #9) movement.

If burrs are present, remove the burrs and smooth the part. Replace
the PCC if necessary.

Use a soft bottle brush and warm water to clean the inside of the magnet
housing.

Caution:
Be careful not to scratch the pieces.

6 -

7 -

Let the parts dry.

Reassemble the PCC.
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(- A
NOTE: Parts List
1 — All threaded joints are Teflon sealed. No. |Part No. Description aty.
2 — Loosen Thumb screw (3) to adjust position of
display assembly. 1| 200064 Outlet fitting 1
2 | 200065 Cycle counter sleeve 1
Display Assembly 3 | 205744 | Thumb screw !
— == 4 | 205048 Digital display 1
-7 ™~ -
\ N 5 | 205031 Display seat 1
\@ n\l‘\@/ 6 | 200069 Magnet jo.cmsm 1
] \ 7 | 200324 Counter slide stop 1
D \ 8 | 200070 Spring 1
7 A / 9 | 300534 Magnet shuttle 1
_ 10 | 200073 0—Ring 1
! 111 200074 Inlet fitting 1
Air outlet Air Inlet
1/4” NPT »
o 1/4” NPT
o
I
M Set Distance
0 Display Assembly 1/2 in. Typical
o
©
S >

Pump Cycle Counter Exploded View

Figure 36 -
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Assembly of the Digital Display (Figure 36)

Should the digital display be removed and disassembled for any reason, the procedure for
assembling is as follows:

STEP 1-  Seat the digital display (item #4) on the flat of the display seat
(item #5). (See Figure 36)

STEP 2-  Slide the cycle counter sleeve (item #2) over the display seat (item #5)
and the bottom lip portion of the digital display (item #4). Both pieces
(the display seat #5 and the digital display #4) should be held in place
by the cycle counter sleeve (item #2).

STEP 3-  Align the thumb screw holes.

STEP 4-  Screw in the thumb screw (item #3) to hold the Display Assembly
together.
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AP-2 Volumes Pumped Per Cycle

The volume of fluid pumped per cycle from an AutoPump® varies depending upon the inlet
air pressure and the total developed head (TDH) (static plus dynamic head). The closer the
pressures are to each other, (the TDH is almost the same as the inlet air pressure), the closer
the volume pumped per cycle will be to the lower end of the gallon range in the table below.
The TDH depends upon back pressure in the surface lines, hose size, fittings, vertical and
horizontal pumping distance, the number of pumps feeding the hose system, air pressure to the
pump, and the type of pump. The effects of some of these variables may cause the volume
pumped per cycle to vary from pump to pump on a single site.

AP2 AutoPump Models
Pump Volume per Cycle: Range Volume per Cycle: Typical
Long AP2 0.14-0.17 gal (0.53 - .64 L) 0.155 gal (0.59 L)
Short AP2 0.05-0.08 gal (0.19-0.30L) 0.065 gal (0.25 L)
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(a A\
( \ 0-999,999 Digital Display )
Pump Air Supply Air Inlet
with Optional with Optional
Quick—Connect Quick—Connect
7 7
e
NN
4 Wires to
Remote Readout
Panel
o / /
Switch Specifications:
Maximum Pressure 200 psi (14 kg/cm?) +SPST — Normally Open
Shipping Weight 1 Lb. (45 kg) +10 Max. Watts
NOTE: Volts X Amps
Must be less than or
equal to 10 (Watts)
o Magnetic Shuttle Inside the Counter Barrel
Moves as Air Flows. <200 Max. VDC
- 0.5 Max. Amps
o The Display Numeral moves Half Way when . 12" Leads
Air Flow Begins and Finishes the count . Encapsulated and
when Air Flow Ceases. psue
Hermetically Sealed.
~ o The Electrical Switch Closes with
le) each Pulse of Air Flow.
o
<
N~
o
- J

Pump Cycle Counter with Magnetic Reed Switch

Figure 37 -
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a )

/ Fiberglass Enclosure

(e O
Q) @
o ___ RESET ENABLE ______ __ O
r (@ OFF o
[ — ON 5 ([ ————— |

Window
/Reference

o 12545678 12345678
| (2343678 " (2385679

ED Oakland, CA (4
(800) 537-1767

é EndonrmtSysns

REMOTE READOUT

PANEL SPECIFICATIONS

8 Digit
0.43 in. (1.1 cm) High Display
Can be Reset

Internal 3V Lithium Battery
(5 year battery life)

® Operating Temperature:

—-4° to 157° (15.6 C° to 69.5 C°)
\S ~,

601750 03

Figure 38 - Pump Cycle Counter Remote Readout Panel
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ONE YEAR Warranty

This limited warranty is in lieu of and excludes all other representations made by
advertisements, distributors, agents, or manufacturers sales representatives, and all
other warranties, both express and implied. There are no implied warranties of
merchantability or of fithess for a particular purpose for goods covered hereunder.

QED Environmental Systems warrants to the purchaser of its products that, subject
to the limitations and conditions provided within the Terms & Conditions of Sale,
products, materials and/or workmanship shall reasonably conform to descriptions of
the products and shall be free of defects in material and workmanship.

All warranty durations are calculated from the original date of purchase—determined
as beginning the date of shipment from QED facilities and the date QED is notified
of a warranty claim. This warranty shall be limited to the duration and conditions

set forth below.

1. AP-2 AutoPumps—warranted for one (1) year: 100% material and
100% workmanship. This limited warranty coverage only applies to AP-2
AutoPumps. There will be no warranty for application or material compatibility.
The materials used in pumps vary depending upon application and the
customer is responsible for knowing the environment in which the pump
will be operating and working with QED to determine what materials of
construction will be best for the application.

The warranty is valid when the following conditions exist: when the site has a pH
between 4 and 9, has a salinity of 3500 ppm or less, is between 40 and 120 degrees
Fahrenheit, is non-corrosive to the construction materials of the pump; and is not
abrasive. Typical commercial fuels are acceptable materials in free or dissolved
phase. The pumps and accessories must be operated within the specifications and
limits given in the manual for the particular piece of equipment.
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2. Pumps, hose, tubing, fittings, heater, condensers and air filtration
housings — warranted for one (1) year: 100% material and 100%
workmanship. This does not include AP-2 AutoPumps. There will be no
warranty for application or material compatibility. The materials used vary
depending upon application and the customer is responsible for knowing the
environment in which the equipment will be operating and working with QED
to determine what materials of construction will be best for the application.

3. Pneumatic Data Modules / Logic Control Panels — warranted for one (1)
year: 100% material and 100% workmanship.

4. Parts and Repairs — warranted for ninety (90) days: 100% material and
100% workmanship; when repairs are performed by QED or its appointed
agent; from date of repair or for the full term of the original warranty,
whichever is longer. Separately sold parts are warranted for ninety (90) days:
100% materials and 100% workmanship.

This warranty will be void in the event of unauthorized disassembly of
component assemblies. Defects in any equipment that result from abuse,
operation in any manner outside the recommended procedures, use and
applications other than for intended use or exposure to chemical or physical
environments beyond the designated limits of materials and construction, will
also void the warranty.

Chemical attack by liquids and/or abrasive substances contacting equipment
and accessories shall not be covered by this warranty. A range of materials
of construction is available from QED and it is the Buyer’s responsibility

to select materials of construction to fit the Buyer’s application. QED wiill
only warrant that the supplied site liquid contacting materials will conform

to published QED specifications and generally accepted standards for that
particular material.

QED Environmental Systems shall be released from all obligations under all
warranties if any product covered hereby is repaired or modified by persons
other than QED service personnel (unless such repair by others is made with
the written consent of QED); resold to other parties; and/or moved to or used
on a remediation site other than originally specified.
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It is understood and agreed that QED Environmental Systems shall in no
event be liable for incidental or consequential damages resulting from its
breach of any of the terms of this agreement, nor for special damages, nor
for improper selection of any product described or referred to for a particular
application. Liability under this warranty is limited to repair or replacement
F.O.B. QED’s factory, or its appointed agent’s shop, of any parts which

prove to be defective within the duration and conditions set forth herein, or
repayment of the purchase price at the option of QED, provided the products
have been returned in accordance with the duration and conditions set forth
herein.

Subassemblies and Other Equipment Manufactured by Others

The foregoing warranty does not apply to major subassemblies and other equipment,
accessories, and other parts manufactured by others, and such other parts,
accessories, and equipment are subject only to the warranties, if any, supplied by
their respective manufacturers. QED makes no warranty concerning products or
accessories not manufactured by QED. In the event of failure of any such

product or accessory, QED will give reasonable assistance to Buyer in obtaining
from the respective manufacturer whatever adjustment is reasonable in light of the
manufacturer’s own warranty.

lllustrations and Drawings

Reasonable Effort has been made to have all illustrations and drawings accurately
represent the product(s) as it actually was at the time of doing the illustrations and
drawings.

However, products may change to meet user requirements and therefore may not be
reflected in the literature. In addition, literature may be updated to reflect the most
recent equipment revision(s). Changes to either or both equipment and/or literature
can be made without notice.

Buyer’s Remedies

The buyer’s exclusive and sole remedy on account of or in respect to the furnishing
of defective material or workmanship shall be to secure replacement thereof as
aforesaid. QED shall not in any event be liable for the cost of any labor expended
on any such product or material or for any special, direct, indirect or consequential
damages to any one by reason of the fact that it shall have been deemed defective
or a breach of said warranty.

Changes without Notice
Prices and Specifications are subject to change without notice.
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Shipping Dates
Shipping dates are approximate and are subject to delays beyond our control.

F.O.B. Point and Title

All material is sold F.O.B. factory. Title to all merchandise sold shall pass to Buyer
upon delivery by Seller to carrier at factory. All freight insurance is the responsibility
of the Buyer and shall be charged to the Buyer on the invoice unless directed in
writing. All Freight claims are the Buyer’s responsibility.

Terms
Payment terms are-net 30 days; 1.5% per month past due.

State and Local Taxes

Any taxes, duties or fees which the seller may be required to pay or collect upon
or with respect to the sale, purchase, delivery, use or consumption of any of the
material covered hereby shall be for the account of the Buyer and shall be added
to the purchase price.

Acceptance

All orders shall be subject to the terms and conditions contained or referred to in

the Seller’s quotation, acknowledgments, and to those listed here and to no others
whatsoever. No waiver, alteration or modification of these terms and conditions shall
be binding unless in writing and signed by an executive officer of the Seller. All
orders subject to written acceptance by QED Environmental Systems, Ann Arbor,
MI, U.S.A.

Warranty Claims Procedure (Responsibility of purchaser)

The original purchaser’s sole responsibility in the instance of a warranty claim shall
be to notify QED or its appointed agent, of the defect, malfunction, or other manner
in which the terms of this warranty are believed to be violated. The purchaser may
secure performance of obligations hereunder by contacting the Customer Service
Department of QED or its appointed agent, and:

1. Identifying the product involved by model or serial number, or other sufficient
description, that will allow QED, or its appointed agent, to determine which
product is defective.

2. Specifying where, when, and from whom the product was purchased.

3. Describing the nature of the defect or malfunction covered by this warranty.
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4. After obtaining authorization from QED, sending the malfunctioning
component via a RMA# (Return Material Authorization number) to the
address below or to its appointed agent:

QED Environmental Systems
1133 Seventh Street
Oakland, CA 94607

USA

(800) 537-1767 Toll-Free in North America
(510) 891-0880

(510) 444-6789 FAX

5. Equipment must be cleaned before shipment or it will be cleaned by QED
before any work is performed. The customer will be charged for such
cleaning.

If any product covered hereby is actually defective within the terms of this warranty,
purchaser must contact QED, or its appointed agent, for determination of warranty
coverage. If the return of a component is determined to be necessary, QED, or its
appointed agent, will authorize the return of the component at Purchasers expense. If
the product proves not to be defective within the terms of this warranty, then all costs
and expenses in connection with the processing of the Purchaser’s claim and all costs
for repair, parts, labor, and shipping and handling, as authorized by owner hereunder,
shall be borne by the Purchaser. In no event shall such allegedly defective products
be returned to QED, or its appointed agent, without its consent, and QED’s, or its
appointed agent’s, obligations of repair, replacement or refund are conditional upon
the buyer’s return of the defective product to QED, or its appointed agent. All
equipment returned to QED will be appropriately cleaned of contamination before

shipping.
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DOCUMENTATION CONVENTIONS

This manual uses the following conventions to present information:

could lead to personal injury or death. You should not proceed until you read

n An exclamation point icon indicates a WARNING of a situation or condition that
and thoroughly understand the WARNING message.

WARNING
A raised hand icon indicates CAUTION information that relates to a situation or
condition that could lead to equipment malfunction or damage. You should not
proceed until you read and thoroughly understand the CAUTION message.

CAUTION

A note icon indicates NOTE information. Notes provide additional or supplemen-
tary information about an activity or concept.

NOTE



Chapter 1: System Description

Function and Theory

The Geotech Reclaimer can be configured as a Top fill, Bottom fill, or Top and Bottom fill fixed
intake, positive air displacement pump. The Geotech Reclaimer is designed for total fluids,
hydrocarbon, leachate, and condensate recovery. The Geotech Reclaimer is designed to with-
stand most aggressive down well environments including highly corrosive fluids without fear of
material breakdown or failure.

The Geotech Reclaimer will recover fluids from depths up to 500' (152 m).
Refer to the operation section of this manual.

Flow rates of up to 3 GPM (11.4 LPM) are possible.
Refer to the specifications section of this manual.

The Geotech 1.66" Reclaimer will operate in wells 2" (5cm) inside diameter or larger vertical wells.



Chapter 2: System Installation

Attach product discharge and air supply hoses to the proper barbed fittings on the pump.
Refer to Figures 1 and 2 below for fitting configurations.

If pump configuration was not assembled as a complete system,
please use the following steps:

Attach air supply hose to Geotech pneumatic controller air supply fitting.
Ensure all hoses are installed properly and securely to the fittings.

Attach the safety cable to the support loop using proper crimps or cable clamps.

The Reclaimer can now be lowered into the recovery well. For optimum efficiency, the
Reclaimer must be positioned in the well with the intake adequately submerged.

-«—— Discharge

-<—— Discharge

Air Fluid
Intake
<— Air
Figure 1 Figure 2
1.66" Reclaimer Bottom Fill 1.66" Reclaimer Top Fill



Chapter 3: System Operation

Compressed air is utilized in this system. For pressure requirements use .5
psi per foot (.03 bar per 30.5 cm) of lift plus ten. Example: 30' (9 m) of head
would need a minimum of 25 psi (1.7 bar). Consult the controller manual for
air pressure requirements needed.

TOP FILL

The Top Fill Reclaimer is placed in a recovery well with the top inlet submerged below static
groundwater. Combined with the Geotech Pneumatic Controller, the Reclaimer cyclically fills
and empties.

Well recharge rate and time sequence settings on the Geotech Pneumatic
Controller will affect the maintainable fluid level.

BOTTOM FILL

The Bottom Fill Reclaimer is placed in a recovery well with the bottom intake submerged below
static groundwater. Combined with Geotech’s Pneumatic Controller, the Reclaimer cyclically
fills and empties.

Well recharge rate and time sequence settings on the Geotech Pneumatic
Controller will affect the maintainable fluid level, see Figure 3.




Controller

T [—

To Compressor

Product/Liquid
Discharge t<«— Air Supply

Cone of
Depression

o

Figure 3
1.66" Reclaimer
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Chapter 4: System Maintenance

The Geotech Reclaimer has been designed to be virtually maintenance free. In the event
clogging occurs in the pump or trapped particulate in the check ball seats, disassemble the
Reclaimer pump and rinse with soapy or clean water to dislodge any matter. The Reclaimer

is constructed of 300 series stainless steel and PTFE to provide many years of continued serv-
ice with minimal maintenance. See Figure 4.



Bottom Fill

Top Fill

JEo0qE
W

Jop)

Figure 4



Chapter 5: System Troubleshooting

Problem: Pump does not discharge fluid to the surface.

Solutions:

1. Check controller to ensure it is functioning properly. Consult controller manual.

2. Ensure that the air pressure is adequate enough to overcome the total dynamic head
pressure the pump is working against. (Consult the controller manual for air pressure
requirements needed.)

3. Inlet screen is clogged — Remove pump from well, disassemble, clean screen

4. Inlet pipe plug is clogged — Remove pump from well, disassemble, clear, clean plug

5. Air exhaust vent hose is clogged — Remove pump from well, disassemble, clear vent hose

6. Hoses are kinked or cut — Replace damaged hoses



Chapter 6: System Specifications

1.66" Reclaimer

Qutside Diameter ..............

1.66" (4.22 cm)

Max. Operating Depth .......... 500' (152 m)

Min.WellID .................. 2" (5 cm)

Operating Pressure Range . . ... .. 10-300 psi (.7-20.7 bar)

Fittings . ... .o oL Stainless steel

Fluid Discharge ............... 2" - 4"

AirSupply . ..o Va" - "

Dimensions - in. (cm) Weight | Volume/Cycle | Max. Flow Rate

1.66 Reclaimer A B C Ibs. (kg) gallons (L) GPM (LPM)
24" Top Fill 24 (61) 0 30.25 (76.8) | 4.0 (1.8) 0.1 (.4) 2(7.6)
24" Bottom Fill
(No Screen) 24 (61) 0 27.25(69.2) | 4.0 (1.8) 0.1 (.4) 2 (7.6)
24" Bottom Fill
(Flat Screen) 24 (61) | 0.25(6) | 27.5(69.8) | 4.5(2) 0.1 (.4) 2(7.6)
24" Bottom Fill
(2" Screen) 2461) | 2(G) | 29.25(74.3) |5.0(2.3) 0.1 (.4) 2(7.6)
24" Top & Bottom Fill
(No Screen) 24 (61) 0 30.25 (76.8) | 4.0 (1.8) 0.1 (.4) 2(7.6)
24" Top & Bottom Fill
(Flat Screen) 24 (61) | 0.25(6) | 30.5(77.5) | 4.5(2) 0.1 (.4) 2 (7.6)
24" Top & Bottom Fill
(2" Screen) 2461) | 2(6) | 32.25(81.9) |5.0(2.3) 0.1 (.4) 2 (7.6)
36" Top Fill 36 (91) 0 42.25 (107.3) | 5.4 (2.4) 0.2 (.8) 2.4 (9)
36" Bottom Fill
(No Screen) 36 (91) 0 39.25(99.7) | 5.4 (2.4) 0.2(.8) 2.4 (9)
36" Bottom Fill
(Flat Screen) 36 (91) | 0.25(.6) | 39.5(100.3) | 5.9 (2.7) 0.2 (.8) 2.4(9)
36" Bottom Fill
(2" Screen) 36(91) | 2() |41.25(104.8)|6.4 (2.9) 0.2(.8) 2.4 (9)
36" Top & Bottom Fill
(No Screen) 36 (91) 0 42.25 (107.3) | 5.4 (2.4) 0.2 (.8) 2.4(9)
36" Top & Bottom
Fill (Flat Screen) 36 (91) | 0.25(.6) | 42.5(107.9) | 5.9 (2.7) 0.2(.8) 2.4 (9)
36" Top & Bottom Fill
(2" Screen) 36(91) | 2(5) |44.25(112.4)| 6.4 (2.9) 0.2 (.8) 2.4(9)
48" Top Fill 48 (122) 0 54.25 (137.8) | 7.8 (3.5) 0.4 (1.5) 3(11.4)
48" Bottom Fill
(No Screen) 48 (122) 0 51.25 (130.2) | 7.8 (3.5) 0.4 (1.5) 3(11.4)
48" Bottom Fill
(Flat Screen) 48 (122) | 0.25 (.6) | 51.5 (130.8) | 8.3 (3.8) 0.4 (1.5) 3(11.4)
48" Bottom Fill
(2" Screen) 48(122)| 2(5) |53.25(135.2)|8.8(4.0)| 0.4 (1.5 3(11.9)
48" Top & Bottom Fill
(No Screen) 48 (122) 0 54.25 (137.8) | 7.8 (3.5) 0.4 (1.5) 3(11.4)
48" Top & Bottom Fill
(Flat Screen) 48 (122) | 0.25 (6) | 54.5 (138.4) | 8.3 (3.8) 0.4 (1.5) 3(11.4)
48" Top & Bottom Fill
(2" Screen) 48 (122)| 2(5) |56.25(142.9) | 8.8 (4.0) 0.4 (1.5) 3(11.4)
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Chapter 7: Replacement Parts List

Item Qty Description Part No.
1 1 BOLT, SS6, 10-24 x 3", EYE W/NUT 16600133
2 1 NUT, SS8, 10-24 11200650
3 1 PLUG, HANGER, SS4, 1.66 26600178
4 1 INTAKE ASSY, UPPER, 1.66 56600056
5 1 ASSY, DISCHARGE, 1.66 56600068
6 1 HOSEBARB, SS6, 1/2 x 3/8 MPT 16600217
7 1 HOSEBARB, SS6, 1/4 x 1/8 MPT 17200072
8 1 HEAD, RECLAIMER, 1.66, CAP, UPPER 26600217
9 1 PIPE, CENTER, SS4, 1/4 x 24, 1.66 RECLAIMER 26600213
1 PIPE, CENTER, SS4, 1/4 x 36,1.66 RECLAIMER 26600214

1 PIPE CENTER, SS4, 1/4 x 48" 1.66 AR 26600062

10 1 HOUSING, RECLAIMER, 1.66, SS4, 24" 56600063
1 HOUSING, RECLAIMER, 1.66, SS4, 36" 56600064

1 HOUSING, RECLAIMER, 1.66, SS4, 48" 56600065

11 1 CAP, BOTTOM INLET, 1.66 26600070
12 1 BALL, TFE, 3/4" 17500085
13 2 O-RING, VITON, #126 17500104
14 1 BOTTOM INLET, SS, 1.66 26600071
15 1 PIN, DOWEL, SS8, 1/4 x 1.5" 16600124
16 1 SCREEN, INLET, SS, 1.66 x 2 26600083
17 1 CAP, BOTTOM INLET, SCREEN, 1.66 26600072
1 CAP, SS6, BOT INLET SCREEN, ANODE 26600136

18 2 SCREW, SS8, 8-32 x 2.25", SHCS 16600132
19 1 SCREEN, INLET, SS, 1.66, FLAT 26600134
20 2 SCREW, SS6, 10-32 x .5", SHCS 16600095
21 1 CAP, BOTTOM BLANK, 1.66 26600069
MANUAL, RECLAIMER, 1.66 26600222
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THE WARRANTY

For a period of one (1) year from date of first sale, product is warranted to be free from defects
in materials and workmanship. Geotech agrees to repair or replace, at Geotech’s option, the
portion proving defective, or at our option to refund the purchase price thereof. Geotech will
have no warranty obligation if the product is subjected to abnormal operating conditions, acci-
dent, abuse, misuse, unauthorized modification, alteration, repair, or replacement of wear parts.
User assumes all other risk, if any, including the risk of injury, loss, or damage, direct or conse-
quential, arising out of the use, misuse, or inability to use this product. User agrees to use,
maintain and install product in accordance with recommendations and instructions. User is
responsible for transportation charges connected to the repair or replacement of product
under this warranty.

Equipment Return Policy

A Return Material Authorization number (RMA #) is required prior to return of any equipment to
our facilities, please call 800 number for appropriate location. An RMA # will be issued upon
receipt of your request to return equipment, which should include reasons for the return. Your
return shipment to us must have this RMA # clearly marked on the outside of the package.
Proof of date of purchase is required for processing of all warranty requests.

This policy applies to both equipment sales and repair orders.
FOR A RETURN MATERIAL AUTHORIZATION, PLEASE CALL OUR SERVICE DEPARTMENT AT
1-800-833-7958

Model Number:

Serial Number:

Date of Purchase:

Equipment Decontamination

Prior to return, all equipment must be thoroughly cleaned and decontaminated. Please make
note on RMA form, the use of equipment, contaminants equipment was exposed to, and
decontamination solutions/methods used.

Geotech reserves the right to refuse any equipment not properly decontaminated. Geotech
may also choose to decontaminate equipment for a fee, which will be applied to the repair
order invoice

14
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1.0 INTRODUCTION

This Health and Safety Plan (HASP) has been developed by Day Environmental, Inc. (DAY) as part
of the Brownfield Cleanup Program (BCP) remedial activities at the former General Circuits Site
(New York State Department of Environmental Conservation (NYSDEC) Site ID #C828085)
located at 95 Mount Read Boulevard, Rochester, New York (Site). Figure 1 presents the location of
the Site.

The Site is classified as a Class 2 Inactive Hazardous Waste Site by the NYSDEC. This HASP
documents the policies and procedures for the protection of the workers and public from potential
construction/monitoring hazards posed by the remedial activities at the Site. Project activities will
be conducted in a manner that minimizes the probability of injury, accident, or incident occurrence.

The HASP focuses on specific remedial site management activities planned for the Site; however,
the HASP is flexible enough to encompass the variable nature of remedial work. Conditions may
change and unforeseen situations may arise that require deviations from the original remedial
construction/monitoring plan. This flexibility allows modification by DAY personnel, and health
and safety officials.

NOTE: The requirements of the HASP shall apply to all employees, subcontractors and agents of
DAY performing work on the Site in regards to the installation of the groundwater and extraction
treatment system. Additionally, the Site Safety Officer may require compliance with appropriate
requirements of this HASP for individuals who may be present or visiting the Site. Individuals who
are unable or unwilling to meet the requirements of this HASP may be excluded from the project
Site. In the event of a conflict between this HASP and NYSDEC Standards or a HASP developed
by subcontractors, the more stringent shall apply.

1.1 Site History and Previous Studies

The Site consists of approximately 3.5 acres of land improved primarily by a single story
120,000 square foot building. The facility is located in a predominantly industrial area of the
City of Rochester, and the Site and surrounding properties are serviced by public water. The
original portion of the building was constructed in the 1920s and the Site was owned/operated by
Rochester Lithograph Corporation until the early 1960s. General Circuits, Inc. owned/operated
the Site from the early 1960s until 1990. General Circuits, Inc. closed the facility in 1991 due to
bankruptcy. Shortly thereafter, the property was transferred to Maguire Properties, Inc. who
owned the site until 2005, at which time it was transferred to 95 Mt. Read Blvd., LLC. The
current owner of the Site is 95 Mt. Read Blvd., LLC. The building has been subdivided and
leased by several small light-industrial and commercial businesses.
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1.2 Nature and Extent of Contamination

Based upon the findings presented in the Feasibility Study (FS) Report dated January 2001
(revised January 2005) for the Site, contaminants of concern (COCSs) include chlorinated volatile
organic compounds (VOCs) and the metal chromium, including hexavalent chromium
(chromium VI). The chlorinated VOCs at the Site generally consist of perchloroethene (PCE)
and trichloroethene (TCE), and (to a lesser extent) their breakdown products 1,2-dichloroethene
(DCE) and vinyl chloride (VC). The highest concentration of total VOCs was detected in a
groundwater sample collected from overburden monitoring well MW-9 (greater than 155,000
ppb total VOCs). Groundwater samples from overburden monitoring wells MW-8, MW-10 and
MW-12, deep bedrock monitoring well MW-17 and the basement sump contained concentrations
of total VOCs between 2,140 ppb and 20,340 ppb. VOCs were also detected at the monitoring
wells positioned around the perimeter of the Site, but at lower concentrations (i.e., less than 144
ppb) than interior monitoring wells MW-8, MW-9, MW-10, MW-17 and the basement sump.

The highest concentration of total and hexavalent chromium was detected in the soil samples
collected from inside a former shipping room. The results of one soil sample indicated that at
least some of the soils in the unsaturated zone beneath the former shipping room exceed the
USEPA TCLP regulatory level for chromium, and that these soils would be considered a
characteristic hazardous waste if removed for disposal. Based on the analytical data obtained, the
former "Shipping Room" area appeared to be the source of the contamination at the Site. Limited
remediation was performed to address the chromium contamination at the site. The work
included: removing the glass-lined floor drains within the former shipping room, and any
sediments within the drains; removing a limited amount of chromium-impacted soil; and
disposing of the removed materials in accordance with applicable regulations.

Chromium concentrations above the NYSDEC Technical and Operational Guidance Series
(TOGS) 1.1.1 groundwater standard of 50 ppb were detected in wells MW-8, MW-9, MW-12
and MW-21. With the exception of monitoring well MW-21, these monitoring wells are located
beneath the building at the Site. However, monitoring well MW-21 is an “open hole” well
starting at 18 feet (ft) below the ground surface (bgs); therefore, the detected chromium
concentration could be indicative of shallow bedrock groundwater.

The vertical extent of COCs in groundwater was delineated by evaluating groundwater quality in
monitoring wells sealed within the overburden and monitoring wells sealed within the bedrock.
VOCs were not detected in groundwater samples collected approximately 50 ft bgs. In addition,
chromium was not detected at concentrations that exceed the NYSDEC groundwater standards
and guidance values in bedrock groundwater monitoring wells with the exception of monitoring
well MW-21.
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1.3 Proposed Scope Of Work

The following field activities may be performed as part of the groundwater extraction and treatment
system installation and subsequent systems maintenance and monitoring:

1. Advancement of split spoon sampling equipment at the Site and collection of associated soil
samples for visual observation and field screening.

2. Installation of bedrock interface wells at the Site using rotary drilling equipment.

3. Collection of groundwater data and analytical laboratory samples from monitoring wells,
and indoor air data and analytical laboratory samples from select indoor air monitoring
locations.

4. Installation and maintenance of pumps, tubing and associated controls within the

groundwater extraction wells.

5. Decontamination procedures (decon) of site workers and equipment. The decon water and
disposable personal protective equipment (PPE) will be containerized in New York State
Department of Transportation (NYSDOT) 55-gallon drums.

6. Installation and maintenance of a groundwater treatment system that will include chemical
metering and reaction tanks, mechanical pumps and mixing equipment, filtration equipment,
piping and controls, etc.

7. Installation and maintenance of engineering controls for mitigation of potential subslab
vapor intrusion, including a subslab ventilation system and indoor air filtration equipment.

DAY Environmental, Inc. Page 3 of 26 BFK3080 / 3681R-05



2.0 KEY PERSONNEL AND MANAGEMENT

The Project Manager (PM), Site Supervisor (SS), Health and Safety Specialist (HSS) and Site
Safety Officer (SSO) are responsible for formulating and enforcing health and safety requirements,
and implementing the HASP during remedial construction/monitoring activities.

2.1 Designated Heath and Safety Specialist

The designated health and safety specialist is responsible for: (i) the contents of the HASP and (ii)
ensuring the HASP complies with federal, state and local health and safety requirements. If
necessary, the HSS will modify the HASP to adjust for on-site changes that affect safety. The HSS
will coordinate with the SSO on modifications to the HASP and will be available for consultation
when required.

2.2 Project Manager

The PM has overall responsibility for the project and assures that the goals of the remedial
construction/monitoring activities are attained in a manner consistent with the HASP requirements.
The PM coordinates efforts with the SS and the SSO.

2.3 Site Safety Officer

The SSO is responsible for administering the HASP relative to Site activities, and will be present at
all times while Site activities are in progress. The SSO's operational responsibilities include
monitoring (personal and environmental), ensuring personal protective equipment maintenance, and
assigning protection levels. The SSO is the primary contact in an on-site emergency situation. The
SSO will direct field activities involved with safety and be responsible for stopping work when
unacceptable health or safety risks exist. In addition, the SSO is responsible for ensuring that on-site
personnel understand and comply with safety requirements.

2.4 Site Supervisor

The SS is responsible for field implementation of the HASP. The SS will establish and ensure
compliance with site control areas and procedures, and coordinate these supervisory responsibilities
with the site SSO. [Note: For the purpose of this remedial construction/monitoring program, the
aforementioned responsibilities of the SSO and SS may be performed by the same DAY
representative.]

2.5 Employee Safety Responsibility

Each employee is responsible for personal safety as well as the safety of others in the area. The
employee will use the equipment provided in a safe and responsible manner as directed by the SS.
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26  OSHA Records
Required records are maintained at DAY's Rochester, New York office.
2.7 Key Safety Personnel

The following individuals share responsibility for health and safety at the site.

Health and Safety Specialist Nick J. Harding

Project Manager Barton F. Kline, P.E.

Site Supervisor/Site Safety Officer Nathan Simon, or
Thomas Roszak. Or
Kelly Crandall

DAY Environmental, Inc. Page 5 of 26 BFK3080 / 3681R-05



3.0 JOB HAZARD ANALYSIS
3.1 Chemical Hazards

Preventing exposure to toxic chemicals is a primary concern during remedial
construction/monitoring activities. Chemical substances can enter the unprotected body by
inhalation, skin absorption, ingestion, or injection (i.e., puncture wound).

Based on results of previous soil and groundwater sampling at the Site, potential contaminants to be
encountered are known to include VOCs (e.g., chlorinated solvents), trivalent chromium, and
hexavalent chromium. A list of site-specific constituents previously detected in soil and/or
groundwater, and/or known to have been used at the Site, are provided below.

3.1.1 List of Potential Chemical Hazards

CONSTITUENT ESTABLISHED IDLH TARGET ORGANS
EXPOSURE LIMITS

trichloroethene 100 ppm PEL 1000 ppm eyes, skin, respiratory system, heart, liver, CNS

chloroform 50 ppm TLV 500 ppm liver, kidneys, heart, eyes, skin, CNS

1,2-dichloropropane 75 ppm PEL 400 ppm eyes, skin, respiratory system, kidneys, CNS

(propylene dichloride)

tetrachloroethene 100 ppm PEL 150 ppm eyes, skin, respiratory system, liver, kidneys, CNS

methylene chloride 500 ppm PEL 2300 ppm eyes, skin, cardiovascular system, CNS, suspect human

50 ppm TLV carcinogen (lung)

acetone 1000 ppm PEL 2500 ppm (LEL) eyes, skin, respiratory system, CNS

carbon disulfide 20 ppm PEL 500 ppm CNS, eyes, kidneys, liver skin, reproduction system,
peripheral nervous system, cardiovascular system

1,1-dichloroethene 5ppm TLV 3000 ppm eyes, skin, respiratory system, CNS, liver, kidneys

(vinyldene chloride)

1,1-dichloroethane 100 ppm PEL 3000 ppm skin liver, kidneys, lungs, CNS

1,2-dichloroethene (total) 200 ppm PEL 1000 ppm eyes, respiratory system, CNS

2-butanone (MEK) 200 ppm PEL 3000 ppm eyes, skin, respiratory system, CNS

benzene 1 ppm PEL 500 ppm leukemia, eyes, skin, respiratory system, blood, CNS, bone
marrow

toluene 200 ppm PEL 500 ppm eyes, skin, respiratory system, CNS, liver, kidneys

ethylbenzene 100 ppm PEL 800 ppm eyes, skin, respiratory system, CNS

xylene (total) 100 ppm PEL 900 ppm kidneys, eyes, skin, respiratory system, CNS, Gl tract, blood,
liver

vinyl chloride 1 ppm PEL Not determined liver, CNS, blood, respiratory system, lymphatic system, liver
cancer

chromic acid and chromates 0.05 mg/m® TLV 15 mg/m® blood, respiratory system, liver, kidneys, eyes, skin, lung
cancer
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Notes:

PEL = OSHA Permissible Exposure Limits (TWA for 8-hour day)
TLV = ACGIH Threshold Limit Value (8-hour TWA concentration)
IDLH = Immediately Dangerous to Life or Health Concentrations
LEL = Lower Explosive Limit in air

CNS = Central Nervous System

Established Exposure Limits = Published by: American Congress of Governmental Industrial Hygiene (ACGIH), and Occupational Safety
and Health Administration (OSHA).

The potential routes of exposure for these chemicals include:

inhalation,
ingestion,

injection,

skin absorption, and
skin/eye contact.

The probable routes of exposure for the remedial construction/monitoring activities to be conducted
on site include inhalation and skin contact. The activities most likely to result in potential exposure
of workers to contaminants would include:

advancement of split spoon overburden boreholes;
installation of bedrock wells;

soil and groundwater sampling; and

groundwater treatment systems maintenance and monitoring.

The primary contaminants of concern (COCSs) are anticipated to be VOCs and chromium in soil and
groundwater. The VOCs detected at the highest concentration in groundwater at the site are
trichloroethene (TCE) and tetrachloroethene (also known as perchloroethene, or PCE). Many of the
other halogenated VOCs detected at the Site are degradation products of these two VOCs. During
fieldwork activities resulting in soils disturbance, the worker's breathing zone will be monitored
using a Flame lonization Detector (FID) or photoionization detector (PID) with a 10.6 eV lamp. Site
work completed to date indicates that routine monitoring and maintenance activities (i.e. those not
requiring soils disturbance) can be safely completed without air monitoring. [Note: TCE and PCE
have ionization potentials of 10.6 eV or less; however, some of their degradation products (e.g.,
1,1,-dichloroethane) have ionization potentials of 10.6 eV or greater.] The PID and FID readings
will determine the level of personal protective equipment (PPE) required (refer to Section 5.0).

Operation of the groundwater treatment system currently does not require any chemical handling
or usage; however, the system was designed to potentially include chemical treatment. Should
groundwater treatment chemicals or additional contaminants be encountered during the
implementation of the proposed activities, this HASP will be modified to include these additional
chemicals or contaminants as needed.

3.2 Physical Hazards

The following text outlines physical hazards associated with this project and associated preventative
measures:
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3.3

Small Quantity Flammable Liquids - Small quantities of flammable liquids will be stored in
"safety" cans and labeled according to contents.

Slip/Trip/Fall Hazards — Some areas have wet surfaces that greatly increase the possibility
slips, trips and falls. Exercise caution when using steps and stairs that may be slippery. Good
housekeeping practices are essential to minimize trip hazards.

Electrical Hazards — De-energize electrical devices and equipment prior to working near
them. Keep extension cords out of water, protected from crushing, and inspect them
regularly to ensure structural integrity. Protect temporary electrical circuits with ground fault
circuit interrupters. Only qualified electricians are authorized to work on electrical circuits.
Do not operate heavy equipment (e.g., drill rig) within 10 feet of high voltage lines.

Noise - Work around large equipment often creates excessive noise. If high noise areas
(by perception) are encountered, don hearing protection. If employees are subjected to
noise exceeding an 8-hour time weighted average sound level of 90 dB(A) (decibels on
the A-weighted scale), feasible administrative or engineering controls must be
implemented. In addition, whenever employee noise exposures equal to or exceed an 8-
hour time weighted average level of 85 dB(A), employers must administer hearing
conservation program as described in OSHA Regulation 29 CFR Part 1910.95.

Heavy Equipment — Prior to shift start-up, heavy equipment will be inspected by the
operator to ensure safety equipment and devices are operational and ready for immediate
use.

Subsurface and Overhead Hazards - Prior to drilling, excavation or well installation, efforts
will be made to determine underground utility locations (if any) and potential overhead
hazards that may be encountered. Underground utility clearance will be obtained prior to
subsurface work.

Environmental Hazards

Environmental factors such as weather, wild animals, insects, and irritant plants pose a hazard when
performing outdoor tasks. The SSO and SS will evaluate and address these hazards as they arise.

331

Heat Stress

The combination of warm ambient temperature and protective clothing increases the potential for
heat stress. In particular:

Heat rash

Heat cramps
Heat exhaustion
Heat stroke

DAY Environmental, Inc. Page 8 of 26 BFK3080 / 3681R-05



Site workers are encouraged to increase consumption of water and electrolyte-containing beverages
(e.g., Gatorade) when the potential for heat stress exists. In addition, workers are encouraged to take
frequent breaks.

3.3.2 Exposure to Cold

With outdoor work in the winter months, the potential for hypothermia and frostbite exists.
Protective clothing greatly reduces the possibility of hypothermia affecting workers. Personnel
should wear warm clothing and stop work to obtain additional clothing if they become cold.
Employees should change into dry clothes if their clothing becomes wet.
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40  SITE CONTROLS

Work areas and personal protective equipment will be clearly specified prior to initiation of
activities resulting in soils disturbance. Routine monitoring and maintenance activities (i.e. those not
requiring soils disturbance) can be safely completed without designation of work areas, but will still
require the necessary personal protective equipment as outlined herein. To the extent possible, and
as needed, DAY will designate work areas or zones as suggested by the NIOSH/OSHA/
USCG/EPA's document entitled, "Occupational Safety and Health Guidance Manual for Hazardous
Waste Site Activities". Each work area will be divided into three zones as follows:

e An Exclusion or "hot" Zone (EZ)
e A Contamination-Reduction Zone (CRZ)
e A Support Zone (SZ)

4.1 Exclusion Zone (EZ)

The EZ is the area suspected of contamination and presents the greatest potential for worker
exposure. During the remedial construction/monitoring, the EZ will be considered the area where
intrusive activities are conducted (i.e., advancement of boreholes and/or wells, soil and groundwater
sampling). Personnel entering the area must wear the identified level of protection for the area.
Different levels of protection may be required based on the tasks and monitoring performed within
the EZ zone.

4.2  Contamination-Reduction Zone (CRZ)

A CRZ will be established between the EZ and SZ. Personnel will begin the sequential
decontamination process required to exit the EZ in this area. Personnel will enter and exit the EZ
through the CRZ to prevent off-site migration of contamination via tracking and for personnel
accountability.

4.3  Support Zone (SZ)

The SZ serves as a clean, control area. Operational support facilities are located within the SZ.
Normal work clothing and support equipment are appropriate in this zone. Contaminated
equipment, or clothing are not allowed in the SZ. The support facilities should be located upwind of
Site activities, if possible. There will be a clearly marked controlled access point from the SZ into
the CRZ and EZ that is monitored by the SSO and the SS to ensure proper safety protocols are
followed.

4.4 General

The following controls are required to protect the health and safety of workers and will be reviewed
with applicable personnel prior to initiating work on the Site.

e Do not eat, drink, chew gum or tobacco, or smoke in the EZ and CRZ.
e Wash hands when leaving the EZ, and/or after completing routine maintenance activities.
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e Use a buddy system in the EZ. Establish and use hand signals to maintain communication.

e Each worker should consider himself a safety backup to his partner.

e Maintain visual contact between buddies on site when performing hazardous duties.

e No personnel will be admitted into the EZ without the proper safety equipment, training,
and medical surveillance certification.

e Personnel must comply with established safety procedures. Any staff member who does not
comply with safety policy, as established by the SSO or the SS, will be immediately
dismissed from the site.

e Follow proper decontamination procedures before leaving the Site (see Section 6.0).
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5.0 PROTECTIVE EQUIPMENT

This section addresses the various levels of personal protective equipment (PPE) that may be
required at the Site. DAY personnel and subcontracted personnel, if warranted, will be certified in
the use of the anticipated PPE to be utilized (see Section 9.0).

51  Anticipated Protection Levels

TASK PROTECTION COMMENTS/MODIFICATIONS
LEVEL
Site mobilization D
Site prep/construction of D

engineering controls

Extrusive Investigative D
Methods (e.qg., collecting
measurement, etc.)

Intrusive Investigative C, or Modified Based on air monitoring, and CIH, SSO
Methods (e.qg., test boring Level D or SS discretion

advancement/well installation,
static water level
measurements, soil and
groundwater sampling, etc.)

Support zone D

Site breakdown and D, or Modified

demobilization Level D

Groundwater treatment D Nitrile, neoprene, or PVC gloves

systems monitoring and required when working with

maintenance groundwater samples and wetted
treatment equipment

Engineering controls for vapor D

intrusion mitigation
monitoring and maintenance

5.2 Protection Level Descriptions

This section lists the minimum requirements for each protection level. Modification to these
requirements will be noted in the Sites dedicated field book.
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521 LevelD
Level D:

e Safety glasses (with side shields)

e Hard hat

e Steel-toed foot wear

e Work clothing as prescribed by weather
5.2.2 Modified Level D

Modified Level D:

5.2.3

Safety glasses (with side shields)

Hard hat

Steel-toed foot wear

Nitrile, neoprene, or PVC overboots or vinyl booties

Outer nitrile, neoprene, or PVC gloves over latex gloves

Face shield (when projectiles or splashes pose a hazard)

Tyvek coverall [Tyveks (Sarans) and PVC acid gear will be required when workers have a
potential to be exposed to contaminated liquids or sludges].

Level C

Level C:

5.24

Air-purifying respirator with appropriate cartridges

Hooded Tyvek coveralls and/or Tyveks (Sarans) (PVC acid gear will be required when
workers have a potential to be exposed to contaminated liquids or sludges)

Hard hat

Steel-toed foot wear
Hooded Chemical Resistant Clothing

Nitrile, neoprene, or PVC overboots
Nitrile, neoprene, or PVC gloves over latex sample gloves
Face shield (when projectiles or splashes pose a hazard)

Level B

Level B protection consists of the items required for Level C protection with the exception that an
air-supplied respirator is used in place of the air-purifying respirator. Level B PPE is not anticipated
to be required during the remedial construction/monitoring activities.
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5.25 Level A

Level A protection consists of the items required for Level B protection with the addition of a fully-
encapsulating, vapor-proof suit capable of maintaining positive pressure. Level A PPE is not
anticipated to be required during the remedial construction/monitoring activities.

5.3  Air-Purifying Respirators

Employees will be fit tested according to OSHA regulations (29 CFR 1910.1025; 29 CFR
1910.134) prior to donning respirator. Any respirators used will meet the requirements of OSHA
29 CPR 1910.134.

Air purifying respirators will not be worn under the following conditions:

e Oxygen deficiency

e IDLH concentrations

e High relative humidity

e |f contaminant levels exceed designated use concentrations

5.4 Respirator Cartridges

The crew members working in Level C will wear respirators equipped with compatible air-purifying
cartridges. The cartridge will be approved/rated for:

Organic vapors <1,000 ppm

Dusts, fumes and mists with a TWA <0.05 mg/m®
Asbestos-containing dusts and mists

Radon

Radionuclides

55  Cartridge Changes

Cartridge change out will occur when personnel begin to experience increased inhalation resistance
or the wearer experiences breakthrough of a chemical warning property.

5.6 Inspection and Cleaning

Respirators will be checked periodically by a qualified individual, and inspected before each use by
the wearer. Respirators and associated equipment will be properly decontaminated and cleaned after
each use.

5.7 Fit Testing

Annual respirator fit tests are required of personnel wearing negative-pressure respirators. The fit
test must be for the style and size of the respirator to be used by the individual.
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5.8 Facial Hair

Personnel with facial hair that interferes with the respirator’s sealing surface will not be permitted to
wear a respirator, and will not be permitted to work in areas requiring respirator use.

5.9 Corrective Lenses

Normal eyeglasses will not be worn under full-face respirators because the temple bars interfere
with the respirator's sealing surfaces. Workers requiring corrective lenses will don spectacles
designed for use with respirators.

5.10 Medical Certification

Respirators will be issued only to personnel who have been certified by a physician as being
physically capable of wearing a respirator. Personnel unable to pass a respiratory fit test or without
medical clearance for respirator use will not be permitted to enter or work in areas on site that
require respirator protection. Employees must receive a written physicians opinion that they are fit
for general hazardous waste operations as per 29 CFR 1910.120(f)(7).

5.11 Site Specific Respiratory Protection Program

The primary objective of respiratory protection is to prevent exposure to the workers. When
engineering measures to control exposure are not feasible, or while they are being implemented,
respiratory protection will be used.

The criteria for determining respirator need are presented in Section 7.0 of this HASP. The
respirator cartridges to be used at the Site (if necessary) will protect employees from the hazardous
substances specific to the Site. Respirator users are OSHA trained in proper respirator use and will
monitor air levels of contaminants to ensure that respiratory protection is sufficient.
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6.0 DECONTAMINATION PROCEDURES

This section describes the procedures necessary to ensure that both personnel and equipment are
free from contamination when they leave designated work areas at the Site.

6.1 Personnel Decontamination

Decontamination procedures will ensure that material workers may have contacted in the EZ does
not result in personal exposure and is not spread to clean areas of the Site. The sequence below
describes the general decontamination procedure. The specific stages will vary depending on the
Site, the task, the protection level, etc.

Gotoend of EZ

Wash outer boots and gloves in detergent solution
Rinse outer boots and gloves in clean water
Remove outer boots and let dry

Remove outer gloves and let dry

Cross into CRZ

Remove booties and discard

Remove Tyvek suit and discard

. Remove and wash respirator

0. Rinse respirator and hang to dry

1. Remove sample gloves and discard

RBRO©oo~No GO~ wNE

NOTE: These decontamination procedures may be modified based on recommendations from the
SSO or SS.

6.1.1 Personal Hygiene

Wash hands, arms, neck and face before any eating, smoking, or drinking,.

6.2 Equipment Decontamination

Contaminated equipment must be decontaminated before leaving the Site. Decontamination
procedures will vary depending upon the contaminant involved, but may include sweeping, wiping,
scraping, hosing, or steam cleaning. Personnel performing this task will wear the proper PPE as
prescribed by the SSO.

6.3  Disposal

Liquids and disposable clothing will be treated as contaminated waste and disposed of in
accordance with applicable regulations.
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7.0  AIR MONITORING

During fieldwork activities resulting in soils disturbance, air monitoring will be conducted to
determine airborne contaminant levels. This determination will verify that respiratory protection is
adequate to protect personnel against the chemicals being encountered and may indicate whether
chemical contaminants are migrating off-site. The following air monitoring efforts will be taken at
the Site. Additional air monitoring may be conducted at the discretion of the SSO.

The following chart describes the direct reading instrumentation that will be utilized, the action
levels and appropriate actions.

Monitoring Device Action Level Action
LEL/0, - Gastec 19390X >10% LEL Evacuate area, ventilate, upgrade to
<19.5% 0, Level B if necessary, continue to
monitor

Workers in Level C and monitor air

PID - Photovac MicroTip 1-19 ppm unknowns for vinyl chloride, chromic acid,
HL-2000 with 10.6 eV lamp hydrochloric acid and phosgene gas
FID - Century OVA Model using Draeger Indicator Tubes.
128GC Depending upon monitoring results,

continue with Level C or downgrade
to Modified Level D.

1-500 ppm unknowns Level C
500-1000 ppm unknowns Level B
>1000 ppm unknowns Level A

7.1 Lower Explosive Limit/Oxygen (LEL/0,) Meter

The installation of the groundwater treatment system and associated piping may involve welding or
other high heat-producing activities. If high heat-producing equipment is used during the
extraction/treatment system installation, a potential exists for the decomposition of existing
chlorinated solvent vapors. This decomposition can produce potentially toxic levels of hydrochloric
acid or phosgene gas. In order to reduce the potential exposure to these decomposition products,
solvent vapor monitoring will be conducted prior to any heat-producing activities. If solvent vapor
concentrations greater than 1.0 ppm are detected prior to heat-producing activities, monitoring for
hydrochloric acid and phosgene gas will be conducted using Draeger Indicator Tubes. In addition,
prior to performing high heat-producing operations where flammable or combustible vapors may be
present, LEL/0, measurements will be taken and recorded.
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7.2 On-site Air Monitoring Program

A PID and/or FID will be used to monitor VOCs in the air. The SSO will take measurements in
multiple areas to determine background levels of VOCs. Levels of VOCs will be measured in the
EZ at least once every hour, and at the support zone once every hour when levels are detected above
background in the EZ.

In order to determine a protection level from PID/FID data for known contaminants, the SSO will
multiply the TLV of the known compound times the PID/FID reading. If PID/FID readings exceed
25 times the TLV, Level B protection will be required. [Note: PID and FID readings do not always
indicate the actual air concentration of a compound. Consult users manual or the HSS for
clarification.] Also, Draeger Tubes, if available, will be used to monitor for select chemicals with
PELs of 1 ppm or lower.

7.3 Community Air Monitoring Program

The purpose of the Community Air Monitoring Program is to protect the general public from
exposure to volatile organic compounds and/or particulates. Where possible, interior site activities
resulting in soils disturbance will be completed on the weekends, during off-business hours, or in
areas of the buildings where tenants are not working in order to minimize the potential for VOCs to
impact building tenants

7.3.1 Vapor Emission Response Plan
VVOCs will be monitored at the downwind perimeter of the work area. For interior work, VOCs will

be monitored continuously at the EZ and CRZ. For exterior work, VOCs will be monitored in two-
hour intervals at the EZ and CRZ.

Work

Action Level Action
Area

Stop work, continue monitoring. If levels decrease

5ppm above background below 5 ppm below background, resume work.

Inside | 5 ppm above background but

below 25 ppm above background Ventilate work area to reduce VOC vapor levels.

Stop work activities, implement engineering
controls.

Stop work, continue monitoring. If levels decrease
below 5 ppm below background, resume work
Monitor 200 ft downwind of the work area or half
the distance to then nearest residential or
commercial structure, which ever is less. If level
decrease below 5 ppm above background, resume
work.

Stop work activities, implement engineering
controls.

25 ppm above background

5ppm above background

Outside | 5 ppm above background but
below 25 ppm above background

25 ppm above background
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If work shutdown occurs, implement downwind air monitoring as directed by the SSO to ensure the
VOC emissions do not impact the building tenants or the nearest residential or commercial structure
at levels exceeding those specified in the Major VVapor Emission (Section 7.3.2) described below.

7.3.2 Major Vapor Emission

If any VOC levels greater than 5 ppm above background are identified 200 feet downwind from the
work area, half the distance to the nearest residential or commercial structure, or in areas in the
immediate vicinity where tenants may be exposed, work activities will be discontinued. If VOC
levels persist above 5 ppm above background following work stoppage, the air quality will be
monitored within 20 feet of the perimeter of the nearest residential or commercial structure (20 foot
zone), or in areas in the immediate vicinity where tenants are working. Efforts will be made to stop
emissions. If efforts to abate the emission source are unsuccessful, and if VOC levels of 5 ppm
above background or greater persist for more than 30 minutes in the 20 foot zone, then the Major
Emission Response Plan described below will be in effect. If VOC vapor levels greater than 10 ppm
above background are measured 200 feet downwind from the work area or half the distance to the
nearest residential or commercial structure, whichever is less, the Major Emission Response Plan
will be in effect.

7.3.3 Major Emission Response Plan
Upon activation, by condition described above, the following activities will be undertaken:
1. All personnel will mobilize to an upwind location.

2. Local police and medical response personnel will be contacted by the SSO and will be
advised of the situation.

3. Air monitoring will be conducted at 30 minute intervals within the 20 foot zone. If two
successive readings below action levels are measured, the air monitoring may be halted or
modified by the SSO.

7.3.4 Particulate Monitoring

Major excavation activities that could result in particulate releases will not be performed as part of
the remedial construction/monitoring, so particulate monitoring is not anticipated at this time.
However, if major excavation activities become required, or if noticeable particulate/dust generation
IS observed, real-time air monitoring for particulates will be initiated in accordance with the
Community Air Monitoring Program developed for the Site.

74 Integrated Air Sampling

Integrated air sampling is not scheduled to be performed during this project, however, it may be
performed based on Site conditions as designated by the SSO and SS.
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7.5  Air Monitoring Log

Air-monitoring data will be logged in a waterproof, bound fieldbook. Data will include instrument
used, wind direction, work process, instrument readings, calibration, etc.

7.6 Calibration Requirements

The PID, FID, LEL/O, meter, and any sampling pumps required with fixed-media air sampling will
be calibrated daily prior to use. The information detailing the date, time span, gas or other standard,
and name of person performing the calibration, will be recorded in the air monitoring log.

7.7 Air Monitoring Results

Air monitoring results may be discussed during morning safety meetings.
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8.0 EMERGENCY RESPONSE

The SS and SSO will plan emergency egress routes and discuss them with field personnel prior to
field activities.

8.1 Emergency Services

A rapid and clear distress communication system will be developed prior to project startup. Concise,
clear directions and accessible transportation to local emergency services will be provided to Site
personnel.

The following emergency equipment will be maintained on the Site:

e Fire extinguishers
e First-aid kit
e Eye wash bottles

8.2 Communication

Each member of the site entry team must be able to communicate with at least one other entry team
member at all times. The following methods of communication are acceptable:

e Sound (air horn)
e Electronic (radio, bull horn)
e Visual (hand signals)

The following hand signals must be understood by personnel regardless of other means of
communication:

Hand gripping throat--Out of air, cannot breath

Hands on top of head--Need assistance

Thumbs up--OK, I'm alright, I understand

Thumbs down--No, negative

Gripping partner's wrist, or gripping both hands on wrist--Leave area immediately

8.3  Emergency Evacuation From Exclusion and Contamination-Reduction Zones

Any personnel requiring emergency medical attention will be evacuated immediately from EZ and
CRZ. Personnel will not enter the area to attempt to rescue if their well-being is threatened. The SS
and SSO decision whether or not to decontaminate a victim prior to evacuation is based on the type
and severity of the injury and the nature of the contaminant.
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If decontamination cannot be performed because it may aggravate the injury or delay life-saving
treatment, the emergency response personnel will:

8.4

Wrap the victim in blankets or plastic to reduce contamination of other personnel and
emergency vehicles.

Alert emergency and medical personnel of potential contamination; instruct them about
specific decontamination procedures.

Send site personnel familiar with the incident to the hospital with the victim.

First Aid

Only qualified personnel will administer first aid and stabilize an individual needing assistance.
Obtain professional medical assistance will be at the earliest possible opportunity.

To provide first-line assistance to field personnel in the case of illness or injury, the following items
will be made immediately available:

8.5

First-aid kit
Portable emergency eye wash
Supply of clean water

Emergency Actions

If actual or suspected serious injury occurs, these steps will be followed:

8.6

Check area before entering.

Remove the exposed or injured person(s) from immediate danger.

Render first aid if necessary. Decontaminate affected personnel after critical first aid is
given.

Obtain transport to local hospital.

Other personnel in the work area will be evacuated to a safe distance until the site supervisor
determines that it is safe for work to resume. If there is any doubt regarding the condition of
the area, work will not commence until all hazard-control issues are resolved.

Notify client of incident.

General Evacuation Plan

In general case of a large fire, explosion, or toxic vapor release will follow these steps:

Sound the agreed upon alarm and advise client representative.

Evaluate the immediate situation and downwind direction. Personnel will evacuate in the
upwind direction.
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8.7

Emergency Telephone Numbers

Fire Department:
Police Department:
Poison Control Center:
NYSDEC Spills:

NYSDOH:
Melissa Menetti

MCDOH:
Joseph Albert
After Hours

Hospital:

Emergency Dept.

Directions to the Hospital:

911 (428-6739)
911 (428-6501)
275-5151

226-2466

(518) 402-7860

274-6904
529-0756

Strong Memorial Hospital
601 Elmwood Ave.
Phone 911 or 275-2100
275-4551

Turn north on Mt. Read Boulevard,
Merge onto 1-390 South;

Left onto N'Y-383/Scottsville Road;
Stay straight onto EImwood Ave.
Hospital is on right (South) side of road

DAY Environmental, Inc.
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9.0 TRAINING REQUIREMENTS

As a prerequisite to employment at DAY, field employees are required to complete a 40-hour
training class. This training covers personal protective equipment, toxicological effects of various
chemicals, handling of unknown tanks and drums, confined-space entry procedures, and electrical
safety. This course is in compliance with OSHA requirements in 29 CFR 1910.120. In addition,
employees receive annual 8-hour refresher training, and supervisory personnel receive an additional
8-hour training in handling hazardous waste operations.

Site personnel utilized for completion of remedial management activities will be required to review
and be knowledgeable of the provisions of this HASP.
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10.0 MEDICAL SURVEILLANCE PROGRAM

DAY personnel participate in a medical and health-monitoring program. This program is initiated
when the employee starts work with a complete physical and medical history and is continued on a
regular basis. A listing of DAY's worker medical profile is shown below. This program was
developed in conjunction with a consultant physician. Other medical consultants are retained when

additional expertise is required.

The medical surveillance program meets the requirements of the OSHA Standard 29 CFR

1910.120(f).

TABLE 10.1

WORKER MEDICAL PROFILE

ITEM

INITIAL

ANNUAL

Medical History

X

X

Work History

X

Visual Acuity

*

Pulmonary Function Tests

Physical Examination

X | X

Audiometry Tests

*

Chest X-Ray

*

Complete Blood Counts

Blood Chem. (SSAC-23 or equivalent)

Urinalysis ("Dip" Only)

Dermatology Examination (As part of exam; not by a
specialist)

XXX [X|X[X]|X|X[X]X

X | X[ XX

Electrocardiogram/Stress Test

X

*Recommended every 3 years unless medically required.
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10.1 Examination Schedule

Employees are examined initially upon start of employment, annually thereafter, and may be
examined upon termination of employment. Unscheduled medical examinations are conducted:

e Atemployee request after known or suspected exposure to toxic or hazardous materials.

e At the discretion of the client, the HSS, SSO, or occupational physician after known or
suspected exposure to toxic or hazardous materials.

e At the discretion of the occupational physician.

Nonscheduled medical examinations will include, as a minimum, all items specified above for
periodic surveillance examination, with the exception of the chest X-ray, which will be conducted at
the discretion of the occupational physician performing the examination.
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