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FINAL GWTS RELOCATION WORK PLAN
Off-Site Downgradient Shared Well Area
401 and 405 National Avenue
Mountain View, California

1.0 INTRODUCTION

This final work plan for the relocation of the groundwater treatment system (“GWTS") at 401
National Avenue (“final work plan”) is being submitted to the U.S. Environmental Protection
Agency (“EPA”) by Amec Foster Wheeler Environment & Infrastructure, Inc. (“Amec Foster
Wheeler”) at the request of National Avenue Partners (“NAP”) in connection with NAP’s plan to
redevelop the 401 National Avenue, 616-620 National Avenue, and 626-630 National Avenue
properties (the “Property”). Construction activities associated with the redevelopment will affect
operation of the existing groundwater remedy. The original work plan was submitted to the
U.S. EPA on July 23, 2015 and a revised work plan was submitted on October 5, 2015. The
final work plan reflects comments received from the U.S. EPA on November 12, 2015 in
response to the revised work plan.

The Property is located within the Middlefield-Ellis-Whisman (“MEW”) Study Area in Mountain
View, California (Figures 1 and 2). The four properties comprising the Property are being
combined as part of NAP’s redevelopment into a new property referred to as 600 National
Avenue. The existing GWTS at the Property must be relocated to accommodate the
redevelopment. This final work plan describes the activities necessary to relocate the GWTS.

Previous investigations performed at 401 National Avenue and 405 National Avenue indicate
that groundwater beneath these areas is impacted by chlorinated volatile organic compounds
(“CVOCs"), primarily trichloroethene (“TCE”"). In response, Vishay GSI Inc. (“Vishay”), SUMCO
Phoenix Corporation (“SUMCQ”), and Schlumberger Technology Corporation (STC) have
been performing remedial activities at 401 National Avenue and 405 National Avenue since
1998, and operation of the groundwater remedy is ongoing. Groundwater beneath the
Property is impacted by CVOCs in concentrations greater than cleanup goals described in the
Record of Decision (U.S. EPA, 1989). The existing groundwater remedy for 405 National
Avenue and for the area between the former buildings at 401 and 405 National Avenue
extending north toward extraction wells GSF1A, GSF1B1, and GSF1B2, corresponding to the
portion of the groundwater plume for which Vishay/SUMCO and STC share responsibility (i.e.
the shared well area), consists of a groundwater extraction and treatment system that includes
eight extraction wells.
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1.1 PURPOSE AND OBJECTIVES

The primary objective of the scope of work presented in this final work plan is to relocate the
GWTS. This objective will be accomplished as follows:

e Shutting down the existing GWTS.

e Installing new underground groundwater conveyance lines and electrical and signal
conduits to connect the extraction wells to the new GWTS.

e Constructing a new GWTS.
e Starting up the new GWTS.

New and updated groundwater treatment equipment and a new extraction well will be
installed. The existing ultraviolet oxidation groundwater treatment unit will be replaced by a
new HiPOx advanced oxidation system that will provide sufficient capacity to accommodate
the additional flow and chemical load from the new extraction well proposed at or in the vicinity
of monitoring well 116A while lowering annual operation and maintenance costs. Final
groundwater treatment will still be through the air stripper currently in use.

2.0 BACKGROUND

This section describes the Property setting and its geographic location, the regional and
geology and hydrogeology of the Property, and the regulatory context for the proposed scope
of work.

2.1 PROPERTY SETTING

Until 405 National Avenue was redeveloped in 2001, a one-story industrial building occupied
the property, measuring approximately 200 by 100 feet and oriented approximately north-
south, with the west side of the building coincident with the western property boundary. In
2001, the 405 and neighboring 423 National Avenue properties were redeveloped. The
redevelopment activities included demolition of existing buildings and construction of a new
two-story commercial building, along with associated parking, drainage, and utility facilities. As
part of that redevelopment, the 405 and 423 National Avenue properties were combined and
are now collectively referred to as 425 National Avenue.

As part of ongoing property redevelopment by NAP, the 401 National Avenue property has
recently been combined with 616—-620 National Avenue and 626—-630 National Avenue, and
the new property is referred to as 600 National Avenue. The structures at these addresses
have been demolished, including the former industrial building at 401 National Avenue.

The GWTS for the existing groundwater remedy for 405 National Avenue and the 401/405
shared well area is located on the northern edge of the 401 National Avenue property.
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2.2 GEOLOGY AND HYDROGEOLOGY

The Property is located on Pleistocene and Upper Quaternary alluvial deposits of the San
Jose Plain in the northern part of Santa Clara Valley. The Santa Clara Valley is a large
depression in the Central Coast Range that is filled with alluvial deposits that slope to the
valley interior, where they merge into shallow marine deposits fringing the southern San
Francisco Bay margin (Canonie Environmental, 1983). The alluvial deposits are estimated to
be 1,500 feet thick in the valley floor.

The alluvial deposits are unconsolidated sediments consisting of sand and gravel deposits
interlayered with silt and clay deposits, which retard vertical groundwater flow. Prior
investigations at the Property encountered subsurface materials that include clays, silts,
sands, clayey sands, silty sands, and sandy clays, with small amounts of fine gravel.

Groundwater aquifers within the MEW Study Area consist of shallow and deep aquifer
systems, which are separated by a laterally extensive aquitard approximately 40 feet thick.
The shallow aquifer system is generally present from the water table to a depth of 100 feet or
less. Subdivisions within the shallow aquifer have been designated the “A” and “B” aquifers.

Groundwater flow in the shallow aquifer system is generally toward San Francisco Bay to the
north. The shallow and deep aquifer systems in the MEW Study Area are not used for drinking
water.

2.3 REGULATORY CONTEXT

In an email to Mr. Vic Fracaro of NAP dated April 23, 2015, the EPA requested a work plan for
shutting down and relocating the GWTS, including a detailed schedule.

3.0 GWTS RELOCATION

The proposed development of 600 National Avenue includes construction of a four-story
building on the northern portion of the property, and a parking garage on the southern portion.
Facilities on the former 401 National Avenue property that will be affected by the development
are as described below.

The current location of the GWTS on the northern edge of the 401 National Avenue property is
in the middle of the new 600 National Avenue property, and, as part of the planning approval
process, the City of Mountain View (the “City”) indicated a preference for the GWTS to be
better integrated into the redevelopment plan and relocated to a less visible location. The
proposed new location of the GWTS is adjacent to the trash enclosure on the north side of the
600 National Avenue property, as shown in Sheets C-1 and C-2 of Appendix A (adjacent to the
western property boundary). Relocation of the GWTS will also require reconfiguration of the
conveyance piping and electrical and signal conduit to connect to the new GWTS location.
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The future parking garage is adjacent to the well boxes for EX1, EX2, EX3, and EX4, but NAP
has made structural and architectural accommodations to allow continued access to these
extraction well boxes. Amec Foster Wheeler will observe construction activities near the
extraction well boxes to confirm that the well boxes can be accessed after construction is
complete; no other accommodations are currently required.

3.1 GWTS DESIGN

The existing pretreatment unit, an ultraviolet oxidation treatment unit that has been in
operation since 1996, will be replaced with a HiPox advanced oxidation unit. Replacement of
the existing ultraviolet oxidation treatment unit with the HiPox is proposed for the following
reasons:

e The useful operating life of the existing oxidation treatment unit is probably 10
years or less after almost 20 years of operation.

e It has become increasingly difficult to procure replacement parts for the existing
oxidation treatment unit because the unit’s original manufacturer (Solarchem) is no
longer in business.

e There is uncertainty that the existing oxidation treatment unit will be able to
effectively treat increased system flow rate and chemical load when the new
extraction well is added to the extraction well network.

« Downtime of the existing unit will increase because of limited operational life and
limited availability of replacement parts.

Amec Foster Wheeler believes that replacement of the existing ultraviolet oxidation treatment
unit with a newer, more reliable treatment system will reduce the potential for future
shutdowns, significantly reduce annual operating costs, and increase the capacity of the
GWTS. Access to manufacturer technical support and availability of replacement parts will
improve response and repair times in the event that the new oxidation treatment unit needs
repairs in the future.

All other major equipment in the existing GWTS will be salvaged and reused in the relocated
GWTS, including the low-profile air stripper, filter, scale-inhibitor dosing system, sump pump,
electrical and control panels, and motor starters. The ultraviolet oxidation treatment unit and
the hydrogen peroxide storage tank will be decontaminated and scrapped. Other piping and
appurtenances, such as the hydrogen peroxide dosing unit, sampling ports, inline mixer,
pressure gauges, and treatment plant piping, will be decontaminated for disposal as
construction waste.

The revised process and instrumentation diagram for the relocated GWTS is shown in
Appendix A. The instruction manual for the pressure swing adsorption (PSA) oxygen generator
is shown in Appendix B (refer to Model AS-D+). Groundwater will be pumped from each of the
nine extraction wells by electrical submersible well pumps. The flows from each well will be
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manifolded together into one double-contained subsurface pipeline and conveyed to the
GWTS. The double containment will be sealed at the well boxes and open at the GWTS (in the
unlikely event of a leak in the primary conveyance pipe, water will fill the containment pipe and
eventually spill into the GWTS containment slab and flow to the sump). Extracted water will
pass through a filter, then through the pretreatment unit, a HiPox advanced oxidation unit. A
scale-inhibiting liquid will be added to the water stream as it leaves the HiPox unit and before it
enters the top of the low-profile air stripper, which is the final treatment prior to discharge.
Treated water will collect in the base of the air stripper from where it will drain to the discharge
point, which will be a new storm drain that will be installed by NAP.

The HiPox has been designed to accommodate flows and chemical load from the existing
eight extraction wells, plus the anticipated flow and chemical load from the new extraction well
at or in the vicinity of monitoring well 116A. Ultura (formerly APTwater, Inc.), the manufacturer
of the HiPox unit, completed a bench-scale study to design the proposed HiPox unit based on
the anticipated total flow and chemical load to the GWTS. Ultura’s report on this study is
attached as Appendix C. The HiPox unit recommended by the report will be installed in the
relocated GWTS; it is currently on order from Ultura.

The HiPox unit blends hydrogen peroxide with the groundwater stream, and CVOCs are
destroyed in the reactors. Hydrogen peroxide (20%) will be stored within the GWTS in a new
150-gallon tank under an updated Hazardous Material and Waste Storage Permit as required
by the City. The planned layout of the relocated GWTS is shown in Appendix A.

3.2 GWTS CONTROL

Flow rates from the existing eight extraction wells will initially be set at their current flow rates.
A new extraction well near monitoring well 116A, or conversion of well 116A to an extraction
well, is currently being evaluated. The design flow of that well will be determined from
hydraulic tests performed during well installation.

System operation will be controlled by a programmable logic controller (PLC). All electronic
control and measuring devices (i.e., level sensors, pressure switches, and the system
flowmeter) will be connected as inputs to the PLC, and the level control valve and all motors
and pumps will be connected to the PLC outputs. The PLC will use information provided by the
inputs to determine which outputs should be operating.

During normal system operation, the well pumps will operate at a constant flow rate. Flow from
the wells will be adjusted and set with manual control valves in each well box. If the water level
in the well drops below the low-level switch in the well casing, the well pump will turn off. The
water pump will turn back on when the level in the well rises to the high-level switch.

The HiPox unit installed in the GWTS will have a separate PLC that controls operation of the
unit.
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The GWTS will be placed on a concrete containment slab. Water from rainfall or potential
spills or leaks will collect in the sump and be pumped into the HiPox unit for treatment with the
extracted groundwater prior to discharge. The sump pump will operate when the water level in
the sump is between the high- and low-level switches positioned in the sump.

As a safety precaution, the GWTS will shut down if it detects any of several alarm conditions.
In the event of a system shutdown, a telemetry system will immediately notify Amec Foster
Wheeler staff. During a system shutdown, all pumps will stop operation and the HiPox unit will
shut down. The air stripper will continue to operate for several minutes to complete treatment
of water flowing through the stripper.

The PLC in the HiPox treatment unit recognizes several alarm conditions that would indicate
unacceptable performance of the HiPox. All of these alarms are transferred to the main system
PLC and trigger a system shutdown.

The system will shut down if a high high-water level is detected by the float switch in the
containment sump. This could occur under the following circumstances: if any tanks, piping, or
equipment on the containment slab leak; if there is a leak in the primary groundwater
conveyance line inside the double containment pipe; if there is a severe rainstorm; or if the
sump pump or level control fails.

A high level in the air stripper sump will trigger a system shutdown. A high level could occur if
there is a blockage in the discharge pipe. To prevent overflow of the feed tank system, a high-
level switch will be installed below the overflow line to trigger a system shutdown before the
tank overflows.

If the air stripper blower fails, the flow switch located in the duct between the blower and the
air stripper will signal the failure and will trigger a shutdown. There are no shutdown alarm
conditions associated with the well pumps or the scale-inhibiting liquid pump. If these pumps
fail, the situation will be corrected during normal system operation and maintenance activities.

A sample port in the 0zone enclosure will be monitored periodically using a portable ozone
analyzer to measure ozone concentrations during normal system operation and maintenance
activities.

3.3 PERMITS

The existing GWTS operates under a Bay Area Air Quality District (BAAQMD) Permit to
Operate. Amec Foster Wheeler notified BAAQMD that the pretreatment unit is proposed to be
changed from an ultraviolet oxidation treatment unit to a HiPox advanced oxidation unit, and
that all other treatment equipment, including the air stripper, will remain the same. BAAQMD
has also been notified of trenching excavations that could include excavation and removal of
soil containing CVOCs, in accordance with BAAQMD Regulation 8 Rule 40. Both natifications
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were included in a permit amendment application submitted to the BAAQMD on
September 11, 2015 which is currently under review.

The existing GWTS operates under a general National Pollutant Discharge Elimination System
(NPDES) Permit (Order No. R2-2012-0012, General Waste Discharge Requirements for
Discharge or Reuse of Extracted and Treated Groundwater Resulting from the Cleanup of
Groundwater Polluted by Volatile Organic Compounds (VOC), Fuel Leaks and Other Related
Wastes [the VOC and Fuel General Permit]) issued by the Water Board. Amec Foster Wheeler
filed a modified notice of intent (NOI) with the Water Board describing changes to the GWTS,
including a new extraction well, a new GWTS location, changed pretreatment unit, and
increased flow on August 20, 2015. When the relocated GWTS is started up, startup phase
monitoring will be performed in accordance with Attachment E, Monitoring and Reporting
Program, of the VOC and Fuel General Permit.

NAP has obtained permits from the City for the Property development, including construction
of the concrete containment slab on which the relocated GWTS will be installed. The concrete
containment slab will be designed and constructed in accordance with the City’s fire
department regulations for secondary containment volume and epoxy coating.

Amec Foster Wheeler will obtain building permits from the City for construction of the relocated
GWTS. As part of the building permit process, Amec Foster Wheeler will update the
Hazardous Material and Waste Storage Permit and Environmental Compliance Plan for the
GWTS, as required by the City.

34 CONSTRUCTION

This section describes the construction sequence for both the Property development and
GWTS relocation activities. Prior to the temporary GWTS shutdown period, Amec Foster
Wheeler and NAP will coordinate the completion of all construction activities that can be
performed prior to initiation of the temporary shutdown period. Coordination of pre-shutdown
work will minimize the scope of work required to relocate the GWTS within the 45-day period.

3.4.1 Coordination with Property Development

Construction of the relocated GWTS will be coordinated with the development of the new
600 National Avenue parking and office structures by NAP. NAP prepared the construction
schedule presented in Figure 3, which includes relocation and startup of the GWTS. NAP
informed Amec Foster Wheeler that construction activities will be sequenced as follows:

1. Remove all existing abandoned and unused utilities

2. Excavate joint utilities trench from existing GWTS conveyance lines to the planned
location of new secondary containment pad.
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10.

Grade new building footprint areas (this includes the new GWTS enclosure). This is
required to set elevations for gravity-fed utilities such as the storm drain and
sanitary sewer.

Once these grades have been established, all gravity-fed systems can be installed.
Due to their need to flow by gravity, installation of these utilities takes precedent
over installation of all other utilities.

The majority of the gravity systems are in the drive aisle between the parking and
building structure, which is also the location where all the new and extended GWTS
utilities will be installed. The GWTS utilities will need to be installed above the
gravity systems and cannot interfere with them.

After the gravity-fed lines are installed (and stubbed out at the correct roadway or
building pad elevations), the GWTS underground utilities can then be installed, and
the building subgrade (including the GWTS subgrade) will be prepared.

NAP will install new double-contained conveyance pipe and electrical and signal
conduit to connect the eight existing wells to the short runs of piping and conduit
installed as part of the secondary containment slab construction. An electrical
power supply conduit is installed from the electrical pull box to the secondary
containment slab. Signal and power cabling is pulled from the new GWTS location
to the nine extraction wells and the electrical pull box. Trenching and piping
installation work will be conducted in accordance with the Site Management Plan
for Construction Phase at 600 National Avenue, Mountain View California (Tetra
Tech, 2015).

Once the subgrade is prepared, the concrete foundations, walls, slabs, and
secondary concrete containment area will be installed.

The new GWTS enclosure is a cast-in-place concrete enclosure and requires three
concrete pours (foundations, walls, and slab and containment areas). Each of these
requires its own special form work and cure times before additional work can be
installed or loaded onto the concrete.

NAP will prepare the subgrade for the new secondary containment slab, and will
install short runs of piping that penetrate the slab, including discharge piping, the
groundwater conveyance line, and electrical and signal conduits. NAP will then
pour the new strip footings, form and pour the wall enclosure, and form and pour
the secondary containment slab. The slab will be allowed to cure for at least 7 days
before any equipment is installed.

Construction of the relocated GWTS will be coordinated with these construction activities.
Installation of the relocated GWTS cannot begin until NAP has poured the secondary
containment slab and it has had time to cure. The secondary containment slab cannot be
poured until all piping that penetrates the slab, including discharge piping, the groundwater
conveyance line, and electrical and signal conduits, is in place below the secondary
containment slab, and the slab is poured around the penetrating pipes and conduits. The
double containment of the groundwater conveyance line is sealed at the well boxes and open
at the containment slab so that the slab can contain any spills or leaks that occur in either the
GWTS or in the groundwater conveyance line.

Amec Foster Wheeler

X:\1000s\1486.ALL\4000\2015 Work Plan\Final GWTS Relocation WP\01
Text\Final_GWTS Relocation WP_120415.docx



The discharge from the relocated GWTS will enter the new storm drain system for
600 National Avenue. NAP plans to install the new storm drain system in accordance with the
sequence of activities described above.

3.4.2 Construction Sequence for GWTS Shutdown, Relocation, and Restart

Based on the above sequence of the construction activities, the sequence of activities planned
for GWTS shutdown, relocation, and restart is as follows:

1.

10.
11.

12.

Amec Foster Wheeler will shut down the pumps in the eight existing extraction
wells.

Amec Foster Wheeler will maintain power to the GWTS to allow water already in
the GWTS to complete flow through the air stripper. Then Amec Foster Wheeler will
switch off all GWTS equipment, de-energize the electrical panels, and complete the
lockout/tag-out of the electrical power supply to the GWTS.

Pacific Gas and Electric Company (PG&E) will shut down power to the GWTS.

Amec Foster Wheeler will demolish the GWTS, salvaging and decontaminating
parts that can be reused in the relocated GWTS, including the air stripper, scale-
inhibitor dosing equipment, filter, and sump pump, and moving them to the new
GWTS enclosure. Amec Foster Wheeler will decontaminate the remaining parts
before disposal. Decontamination will be conducted by steam cleaning surfaces
that have been in contact with untreated groundwater. Rinsate from the steam
cleaning will be collected and containerized for disposal.

NAP will then be able to demolish the current secondary containment slab and
framing and fencing around the slab and can continue with construction work and
project development unhindered by the current GWTS.

NAP will disconnect the existing double-contained conveyance piping and electrical
and signal conduit from the extraction wells.

Amec Foster Wheeler will locate the main equipment skids, including the new
HiPox advanced oxidation unit and the salvaged air stripper and scale-inhibitor
dosing equipment, on the secondary containment slab and bolt them down.

Amec Foster Wheeler will connect treatment units with PVC piping, including all
measurement, sampling, and control appurtenances.

Amec Foster Wheeler will install electrical and control panels and motor starters,
and program the system programmable logic controller (PLC). Well pumps,
treatment units, and measurement and control systems are connected to the PLC.

PG&E will reconnect electrical power to the GWTS.

Amec Foster Wheeler will start up the extraction and treatment systems and
troubleshoot any problematic conditions.

Amec Foster Wheeler will commission the GWTS for full-time operation.

During this work, weekly e-mail progress summary reports and updated schedules will be
submitted to EPA. Weekly progress reports will include a description of work activities
conducted during the previous week and any problems encountered during that week,
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anticipated work delays and problems, and a summary of work activities planned for the
upcoming week with an updated schedule with both actual and planned activity dates. The
weekly reports will be delivered to EPA on Monday by 10:00 am PST each week until
operation of the GWTS has resumed.

3.5 SHUTDOWN EFFECT ON REMEDY

The proposed schedule calls for restart of the GWTS 45 days (six weeks) after shutdown. The
effect of this shutdown period on the groundwater extraction remedy was evaluated using the
same numerical model that is used to evaluate the extent of hydraulic containment in annual
progress reports submitted to the EPA for facility-specific work for the 405 National Avenue
property and work activities associated with wells GSF-1A, GSF-1B1, and GSF-1B2. The
numerical model is a calibrated three-dimensional flow- and particle-tracking model
constructed using MODFLOW (McDonald and Harbaugh, 1988) and MODPATH (Pollock,
1994). The model design, calibration, and sensitivity analyses are presented in the Revised
Report on Aquifer Test and Off-Site B2 Source Control Evaluation (Geomatrix, 2004).

Steady-state flow conditions were first developed by running the model with extraction rates
from each of the eight existing extraction wells set to the average extraction rate values from
the Annual Progress Report — 2014 (Amec Foster Wheeler, 2015). These steady-state flow
and head conditions were then input into a transient model evaluation in which extraction rates
from the extraction wells were set to zero to simulate the effects of the GWTS shutdown.
Particles were released from each of the extraction wells and tracked for the proposed
shutdown period of 45 days. Figures 4 through 7 show the particle tracks for the shutdown
period.

In the A Aquifer, particles move approximately 23 feet downgradient during the 45-day
shutdown period.

3.6 INDOOR AIR MONITORING

Day 1 of the groundwater extraction and treatment system shutdown period is the day that the
system and/or extraction wells are shut off. The shutdown period ends when a groundwater
extraction and treatment system is back online and the extraction wells resume operation for a
full 24-hour period.

If the shutdown period exceeds 45 days, then NAP will be responsible for collecting or
arranging with Vishay/SUMCO and the regional program for the collection of indoor air
samples from the previous sample locations at the 425 and 615 National Avenue buildings. If
the shutdown period reaches a 45" day, NAP shall work with Vishay/SUMCO, the regional
program, and the building owners as appropriate to arrange for the collection of indoor air
samples within 10 calendar days. Access arrangements shall be made in advance. All indoor
air samples will be collected over an 8-hour period with the ventilation system operating to
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mimic a typical workday exposure. See Section 3.6.1 for a description of the indoor air
sampling methodology.

Any TCE air monitoring results will be compared to EPA action levels from the Record of
Decision Amendment for the Vapor Intrusion Pathway (“ROD Amendment”; U.S. EPA, 2010).
Indoor air results will be provided to EPA within 24 hours of receipt of the laboratory sample
results.

If air monitoring results exceed action levels presented in the ROD Amendment, then the
building owners will be contacted to discuss potential measures that could be implemented
during the shutdown period to address indoor air concentrations. These measures may include
adjusting the operating hours or the air exchange rate of the existing ventilation system.

3.6.1 Sampling Methodology

Indoor air sampling will be conducted at the previously sampled locations. One set of samples
will be collected while the ventilation system is operating and another set after the ventilation
system has been turned off for a minimum of 36 hours. All indoor samples will be collected at
approximate breathing zone heights (between 3.5 and 5 feet).

The air samples will be analyzed for seven chemicals of concern, as follows:

e trichloroethylene (TCE)

e cis-1,2-dichloroethylene (cis-1,2-DCE)

e tetrachloroethylene (PCE)

e trans-1,2-dichloroethylene (trans-1,2-DCE)
e 1,1-dichloroethylene (1,1-DCE)

e 1,1-dichloroethane (1,1-DCA)

e vinyl chloride

The air samples will be analyzed using EPA Method TO-15 selective ion mode (SIM) by Air
Toxics Limited (Air Toxics), of Folsom, California, a California Environmental Laboratory
Accreditation Program (ELAP) certified laboratory.

Air samples will be collected in 6-liter passivated steel Summa canisters in accordance with
the Revised Site-Wide Vapor Intrusion Sampling and Analysis Work Plan for Response Action
Tiering (Haley & Aldrich, 2013). Each canister will be equipped with a sampling train of
components (brass plug, vacuum gauge, flow controller, and particulate filter) designed to
regulate the rate and duration of sampling. All flow controllers will be set to collect air samples
over an 8-hour time period, which mimics a typical commercial workday exposure (i.e., 8- or
10-hour duration). Laboratory turnaround times for analysis of indoor air samples will be 24
hours.
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3.7 ANNUAL GROUNDWATER SAMPLING

Within seven days of resuming operation of the GWTS, the annual groundwater sampling
event for 405 National Avenue will be conducted. Groundwater samples will be collected from
all eight groundwater extraction wells and 12 monitoring wells, and the results will be
transmitted to EPA within 30 days of sampling. The groundwater results will be included in the
2015 Facility-Specific Annual Progress Report for 405 National Avenue.

3.8 COMPLETION REPORT

A report documenting construction and start-up of the GWTS will be submitted to EPA within
60 days of completion of the GWTS relocation work described in the final work plan.

Amec Foster Wheeler

12 X:\1000s\1486.ALL\4000\2015 Work Plan\Final GWTS Relocation WP\01
Text\Final_GWTS Relocation WP_120415.docx



4.0 REFERENCES

AMEC Foster Wheeler Environment & Infrastructure, Inc. (Amec Foster Wheeler), 2015,
Annual Progress Report—2014, Facility Specific Work, 405 National Avenue, Mountain
View, California, April.

Canonie Environmental Services Corp., 1983, Subsurface Hydrogeologic Investigation,
Mountain View Facility, Fairchild Camera and Instrument Corporation, June 13.

Duffield, G.M., 2006, AQTESOLYV for Windows Version 4 User’'s Guide, HydroSOLVE, Inc.,
Reston, Virginia.

Geomatrix Consultants, Inc. (Geomatrix), 1996, Addendum to the Revised Combined
Intermediate and Final Source Control Remedial Design, 405 National Avenue,
Mountain View, California, prepared for General Instrument Corporation and Siltec
Corporation, April.

Geomatrix, 1999, Confirmation Soil Sampling Report, Groundwater and Soil Vapor Extraction
and Treatment Systems, 405 National Avenue, Mountain View, California, February.

Geomatrix Consultants, Inc. (Geomatrix), 2004, Revised Report on Aquifer Test and Off-Site
B2 Source Control Evaluation, 401/405 National Avenue, Mountain View, California,
August.

Haley & Aldrich, Inc., 2013, Revised Site-Wide Vapor Intrusion Sampling and Analysis Work
Plan for Response Action Tiering, Middlefield-Ellis-Whisman Superfund Area, Mountain
View, California and Moffett Field, March 22.

McDonald, M.G., and Harbaugh, A.W., 1988, A Modular Three-Dimensional Finite Difference
Ground-Water Flow Model, Techniques of Water-Resources Investigations 06-A1l,
USGS, 576 pp.

Pollock, D.W., 1994, User's Guide to MODPATH/MODPATH-PLOT, Version 3, A Particle
Tracking Post-Processing for MODFLOW, The U.S. Geological Survey Finite
Difference Groundwater Flow Model, U.S. Geological Survey, Open-File Report 94
464, 249 pp.

Tetra Tech, 2015, Site Management Plan for Construction Phase at 600 National Avenue,
Mountain View California, prepared for the U.S. EPA on behalf of NAP, April.

U.S. Environmental Protection Agency (U.S. EPA), 1989, Record of Decision (ROD),
Middlefield-Ellis-Whisman Study Area: EPA Region IX.

U.S. EPA, 2010, Record of Decision Amendment for the Vapor Intrusion Pathway Record of
Decision Amendment for the Vapor Intrusion Pathway, Middlefield-Ellis-Whisman
(MEW) Superfund Study Area, Mountain View and Moffett Field, California, August 16.

Wahler Associates, 1982, Soil and Groundwater Reconnaissance for Siltec Corporation,
Mountain View, California, November.

Wabhler Associates, 1985, Interim Report, Siltec Groundwater Investigation for Siltec
Corporation, Mountain View, California, October.

Wabhler Associates, 1986a, Interim Report, Siltec Groundwater Investigation for Siltec
Corporation, Mountain View, California, January.

Amec Foster Wheeler

X:\1000s\1486.ALL\4000\2015 Work Plan\Final GWTS Relocation WP\01 13
Text\Final_GWTS Relocation WP_120415.docx



Wabhler Associates, 1986b, Additional Information Concerning Groundwater Investigation at
Siltec Corporation, Mountain View, California, June.

Wabhler Associates, 1988a, Further Soil and Groundwater Investigation (2 volumes), 405 and
423 National Avenue, Mountain View, California, March.

Wahler Associates, 1988b, Summary Report, Soil and Groundwater Investigation (2 volumes),
405 and 423 National Avenue, Mountain View, California, for Siltec Corporation,
December.

Watkins-Johnson Environmental, Inc., 1992, Source Control Characterization Study for
405 National Avenue, Mountain View, California, for U.S. EPA Region IX, June.

Amec Foster Wheeler

14 X:\1000s\1486.ALL\4000\2015 Work Plan\Final GWTS Relocation WP\01
Text\Final_GWTS Relocation WP_120415.docx



\J

A
daimec

foster
wheeler

FIGURES




01_405National.mxd

p\_fig_

R:\1000-1900s\1486\1486.015\task_04A\15_0717_wj

)
Charleston

= = ‘6\
.Ames Research Center %:v N\o“e\\v\ 2
I &S 5
il Shore Bird @
| - L((;)
| Space park  Space Park 7 g Walcott %
| o o (N <
| 5 —E % Q. (\)"f,0 Warner
Il __Pear s-2 ® CAA
I e—=LEl @ 2A %S
= k=
'| < Villa— 2 % koo X
il w SN\e\
1t LaAvenida E 6“; \{‘;
i 2 = o,
A‘Z’Q \ 2 sb % et
Y N 2 ®
¢&  Stevens < Bush |>3(~‘°“ >
Orange ] 3 E
35 ot
Vernon IS A wes
< O
| <@Q/I \ . \NeS
%o N\ &Y I3
Terra/Bella 2> 3 deUIb
Tl = 5 &
2 [} S S
= < = 8 Gir
© &5 JOj ey arq.
E = ""'-.._ ”'Tle[e
= & Fél'/'féh”

addnj ues

9

ES

= Slater Elementary School
¥

Pacip !

Suttivan SEver,

§ Mountain View Adult"I-E;du‘\Qgr
\

Moffett Field Golf Course.

1St
~
2Ng
3Ry
Moffett Federal Airfield z
5Th w
6Th
T o
Q 7T
?% h
S 8Th
(S}
(]
=
97
=0
1_17-,7
Q
9
T ()
Ig?:
)
Mars,
Ll Moffett Park
0SS

2" = &
S .
S ‘(.y’

Basemap from StreetMapPro 2007 (EnvironmentalSystems
Research Institute, Inc. [ESRI], 2007).

0 2,000
) Feet

California

SITE LOCATION MAP
401 and 405 National Avenue
Mountain View, California

D)
<~
amec

foster
wheeler

Figure

Date: 09/04/2015 | Project No.0014860015.04A

1




401 National Avenue

616-620 National Avenue

S\
NN

626-630 National Avenue

Q:\iplot\ctb\amec.ctb
R:\1000-1900s\1486\1486.015\ task_04 A\15_0717 _wp\ _fig_02_V02.dgn

kristin.uber

L_| GSF1A
1160% 10782 10981 GSFLBZ™  Nggrigt
i
6\399
NATIONAL AVENUE
32.47'
S e s 444 e
5L b ™ [T I
EX-2 3 BRL 4
®sSIL14A ("]
Oiuea 12481
198B2
®SIL13A SI L‘iA0
1)
2
=z
1)
>
) L
[ 1 :
<
®sILi2A g
'_
s 615 National Avenue
425 National Avenue
109
Explanation \J
® Groundwater monitoring well i
- SITE PLAN o
& Groundwater extraction well ) amec
® p q dwat tracti I 405 National Avenue foster
roposed groundwater extraction we Approximate Scale in Feet Mountain VieW, California wheeler
—-— - Property line 0 20 20
e e —
7777777 i e ey — ;
Easement line : . = Figure
— e = i A imate Scale in Met:
Centerline of street pproximale Seale in Heters Date:09/23/2015 | Project No: 001486015.04A 2




R:\1000-19005\1486\1486.015\task_04A\15_0717_wp\_fig_03_schedule.ai

10

11

12

PUMP HOUSE RELOCATION WORK PLAN

PRE-SHUTDOWN

SHUTDOWN

POST-SHUTDOWN

Week

1] 2

3

4

5

1 2 3

4 5 6 1 2

3 4

SITE WORK

Dig joint utility trench over to new pump house building

Rough grade target area and build pump house pad

Install New utilities to and stub up at new pump house pad

PUMP HOUSE BUILDING

Dig and pour strip foundations

Form and pour wall enclosures

Form and pour structural slab and secondary containment

Structural steel for roof

Install roofing

SHUTDOWN / DEMO AND INSTALL NEW EQUIPMENT

Shut down and dismantle existing pump equipment

Demo existing pump house enclosure

Remove underground infrastructure

Install pump equipment / inspect and start up

AMEC subcontractor work =

General contractor work =

Estimated aggregate duration of shutdown = 30 working days

Source: National Avenue Partners, August 12, 2015.
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Ownership Data

Please take a moment to note below important information about your AirSep® Corporation
PSA Oxygen Generator. Retain this instruction manual, along with your invoice, to serve as
a permanent record of your purchase.

PSA Oxygen Generator

Model Number:

Serial Number:

Invoice Date:

Start-up Date:

AirSep Representative

Company:

Contact:

Address:

City/Town: State: Zip:

Country: Fax: | |
Phone: | Telex: | |

Before you attempt to install, operate, or repair the oxygen generator,
read and thoroughly understand this instruction manual. Improper
operation can result in severe bodily injury, damage to the oxygen
WARNING | generator, or poor performance.
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1.0 Introduction

1.1 General

This instruction manual provides a description of the AirSep Corporation PSA
Oxygen Generator Models AS-D+, AS-E, AS-G, AS-J, AS-K, AS-L, AS-N and AS-
P, as well as instructions for their installation, operation, and maintenance. The
Appendix of this instruction manual also includes pertinent drawings and
component literature.

To ensure safe operation and proper maintenance of the oxygen generator, AirSep
Corporation recommends keeping this instruction manual readily available for

reference.

1.2  Warnings, Cautions, and Notes

As you read this instruction manual, pay special attention to the WARNING,
CAUTION, and NOTE messages. They identify safety guidelines or other important
information as follows:

A\

Provides information that can prevent severe bodily injury or
death.

A\

Cautions against the risk of electric shock.

NOTE

Provides information important enough to emphasize or repeat.

AS-D+—AS-P Series Instruction Manual
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1.3 References to Controls and Indicators with Tags or
Labels

This instruction manual uses uppercase characters (e.g., ON/OFF switch) to refer
to controls and indicators identified by tags or labels. Numbers inside parentheses
(e.g., V-2) identify manually operated flow controls (e.g., manual valves). Refer to
Chapter 4 for description of the oxygen generator components for each model.

1-2
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2.0 Safety

2.1

General

Oxygen, the most abundant of the elements, makes up approximately 50 percent
of the earth’s crust. In its free state, oxygen forms approximately one-fifth of air by
volume. Although classified as a non-flammable gas, oxygen supports combustion.
As an active element, it combines directly or indirectly with all the elements except
the rare gases. Oxygen is an invisible gas that is colorless, odorless, and tasteless.

To ensure your safety, thoroughly read and familiarize yourself with the entire

section of this

instruction manual. In addition, AirSep Corporation strongly

recommends that you review this section periodically.

2.2

Potential Hazards

A\

Oxygen vigorously accelerates the burning of combustible
materials. In an oxygen-enriched atmosphere, many materials
that do not burn in normal air require only a slight spark or
moderate heat to set them aflame.

To reduce the risk of fire or explosion, keep gasoline, kerosene,
oil, grease, cotton fibers, wood, paint, and other combustible
material away from all parts of the oxygen generator.

Do not allow smoking, open flame, or usage of electronic
devices that may generate sparks (e.g., cellular telephones)
near the oxygen generator.

Post “NO SMOKING OR OPEN FLAMES” signs conspicuously
near the location of the oxygen generator.

A\

Take extreme care to keep all oxygen piping and vessels clean.
To avoid fire or explosion, oxygen clean all surfaces that can
come in contact with the product oxygen. Check all oxygen fittings
for leaks with an oxygen-compatible, leak-detecting solution.

A\

To prevent fire or electrical shock, locate the oxygen generator
indoors, away from rain or any other type of moisture.

AS-D+—AS-P Series Instruction Manual 2-1
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Before attempting to install, operate, or repair the oxygen
generator, read and thoroughly understand this instruction
manual and the component manuals located in the Appendix D
of this instruction manual. Improper installation, operation, or
repairs can result in severe bodily injury, damage to the oxygen
generator, or poor performance.

The interior of the oxygen generator control cabinet contains
electrical parts that can produce an electrical shock hazard if
not handled properly. To prevent electrical shock, read and
thoroughly understand Section 8 — Troubleshooting in this
instruction manual before servicing the oxygen generator.

AirSep oxygen generators are sold for use in industrial
applications only. Contact AirSep Corporation, or an authorized
AirSep representative, before using this unit for any medical
application.

Disconnect power before servicing oxygen generator.

Do not disconnect protective earth

> B BB P

2.3 Safety Publications

The safety section of this instruction manual is not a complete summary of
required safety precautions. Review the following publications for additional
information on the safe handling of oxygen:

m  ‘"Installation of Bulk Oxygen Systems at Consumer Sites;" NFPA
No. 50; National Fire Protection Association; 1 Batterymarch
Park; P. O. Box 9101; Quincy, Massachusetts 02269-9101 USA.

2-2 AS-D+—AS-P Series Instruction Manual
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B "Oxygen;" Pamphlet G-4; Compressed Gas Association; 1725
Jefferson Davis Highway; Arlington, Virginia 22202-4102 USA.

[ ] "Cleaning Equipment For Oxygen Service," Pamphlet G-4.1;
Compressed Gas Association; 1725 Jefferson Davis Highway;
Arlington, Virginia 22202-4102 USA.

AS-D+—AS-P Series Instruction Manual 2-3
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3.0 System Description

3.1 General

Air Contains 21 % oxygen, 78% nitrogen, 0.9% argon, and 0.1% other gases.
AirSep PSA Oxygen units separate oxygen from compressed air through a unique
Pressure Swing Adsorption (PSA) process. The compressed air flows through a
filter assembly before the air enters the adsorber vessels. A particulate filter
removes condensed water, oil, dirt, scale, etc. from the feed air and then a
separate coalescing filter (mounted on most of the models) removes additional oil
and water vapor.

The oxygen generator uses, in its adsorber vessels, an inert ceramic material
called molecular sieve to separate compressed air into oxygen and the other
gases. The unique properties of molecular sieve allow it to attract, or adsorb,
nitrogen physically from air under pressure. This allows oxygen to exit the
adsorbers as a product gas. The process valves on the oxygen generator then
direct the oxygen to the oxygen receiver for storage until needed by your
application.

While one adsorber produces oxygen, the other depressurizes to exhaust the
waste gases it adsorbed (collected) during the oxygen production cycle. The entire
oxygen generating process is completely regenerative, which makes it both reliable
and virtually maintenance-free. The molecular sieve does not normally require
replacement.

This instruction manual serves as the guidelines for the standard AS-D+ thru AS-P
models. Refer to the illustrations, located in the Appendix A, for the detailed flow
diagram, electrical schematic, and the general arrangement drawings of the
oxygen generator models referenced in this instruction manual.
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4.0 Components Description

The drawings in this section illustrate the location of the main components of the
various oxygen generator models. All models include similar components unless
noted otherwise; however, the location and size of these components varies
among the different models. Refer to the Appendix for general layout drawings and
specifications for all the oxygen generator models referenced in this instruction
manual. In addition, the oxygen generator requires use of an oxygen receiver to
provide stable flow and purity for short-term surges of feed oxygen above the rated
capacity of the oxygen generator.

4.1 External Components

Figure 4.1 below illustrates the external components viewed from the front of the
oxygen generator.

Adsorbers

Control Panel

Alarm Horn

Oxygen Sample
Regulator
(Set at 1 psig)

Figure 4.1: External Components — Front View

AS-D+—AS-P Series Instruction Manual 4-1
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41.1 Adsorbers

The adsorbers, or beds, are vessels that contain the molecular sieve used to
adsorb (attract) nitrogen from compressed air and allow oxygen to pass through as
the product gas.

4.1.2 Connections

The oxygen generator provides the connections described below.
Air Inlet

The feed air inlet provides a connection for the feed air hose from the air
compressor.

Oxygen Outlet

The oxygen outlet provides a connection for the oxygen hose to the oxygen
receiver.

Condensate Drain Outlet

The condensate drain outlet provides a connection for a hose to drain condensate
from the oxygen generator filters (not applied for all the models).

4.2 Manifold Components

Figure 4.2 below illustrates the manifold components of the oxygen generator. The
location and the presence of components may vary between the various models of
the generator.

4-2
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Bed B

Bed A

p

Equalization Valve

Check
Pressure Valves
Transducer
PI-1 \
Pressure
<« Transducer
PI-2
Manual Product Valve Pressure
(V-3) Transducer
PI-3
Feed Valves — Mufflers
\ <|///
Waste Valve
Manual Air Inlet d Feed Air Regulator
Valve (V-1
/
- . //
Particulate Filter [ ] ] | Manual Filter Outlet

w\ \/alve (\/-2\

Coalescing Filter

v

Filter Drain Valve

Figure 4.2: Manifold Components — AS-L Model
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Manual Air Inlet Valve (V-1)

This manual valve controls the flow of feed air from the air compressor to the filter
assembly. It is named manual feed # 1 valve (V-1).

Particulate Filter

The particulate filter, or prefilter, removes particulates from the feed air before the
air enters the coalescing filter and then the adsorbers.

Coalescing Filter

The coalescing filter removes condensed water, oil vapor, and other contaminants
from the feed air before the air enters the adsorbers.

Feed Air Regulator

The feed air regulator is set at the AirSep Corporation factory. It controls the
maximum oxygen generator cycle pressure. The setting of the regulator is
customized as per the demand of oxygen for your application. Please ensure that
the feed air regulator setting is not changed before consulting AirSep Corporation.

Setting the feed air regulator to a value such that the maximum

oxygen generator cycle/bed pressure is 80 psig or more can

cause severe damage to the molecular sieve in the adsorbers
NOTE which will not be covered under AirSep’s warranty.

Filter Drain Valve

This automatic valve removes moisture from the filters through tubing connected to
an outlet of the filters.

Manual Filter Outlet Valve (V-2)

This manual valve controls the flow of feed air from the feed air regulator after the
filters to the automatic feed air valves. It is named manual feed # 2 valve (V-2).

Automatic Feed Air Valves

The automatic feed air valves control the flow of the feed air as the air enters the
adsorbers.

Automatic Waste Valves
The automatic waste valves control the flow of waste gas as it exits the adsorbers.
Pneumatic Equalization Valve

The pneumatic equalization valve enables the pressure in the adsorbers to
equalize after the product oxygen exits from one of the adsorbers.

Manual Product Valve (V-3)
The manual product valve controls the flow of product oxygen from the absorbers.

4-4
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Check Valves
The check valves ensure that product gas does not flow back into the adsorbers.
Relief Valves (not shown)

The relief valves, one on each adsorber, ensure that the pressure in the adsorbers
does not exceed the rated maximum pressure of the adsorbers.

Flow Controller (not shown) — available on AS-D+ models only

The flow controller ensures consistent flow of the delivered product oxygen.

4.3 Control Panel: External Components

Allen-Bradley Touch Screen

The touch screen on the oxygen generator control panel uses a series of screen
pages to perform the following functions:

[ Provides a normal start-up system

[ Monitors and controls the operation of the process valves
B Monitors signals coming from pressure transducers
]

Provides an alarm system to indicate malfunctions in the PSA Oxygen
Generating System

[ Provides a fail-safe shutdown in the event of loss in product purity

The main Human/Machine Interface (HMI) consists of the Allen Bradley PanelView
Plus 600 Touch screen. The PanelView Plus has a 5.5” screen, which is touch-
sensitive.

In order to make the software simple to use, the various screens follow a
consistent template design. Each screen consists of two components: the title bar
and the information display.

AS-D+—AS-P Series Instruction Manual 4-5
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\Title Bar

‘ START | STOP ‘ Local Message Display
Screen

Output Cleaning

/ Maintenance

Parameters

Information Display

Figure 4.3: Typical Main System Control Screen

The title bar serves two purposes. It identifies the screen that is currently being
displayed. It also acts as the main navigational tool.

No matter which screen is being currently displayed, touching the AirSep logo will
display the Main System Control screen.

The “Information Display” changes depending on the screen currently displayed.
However, they all share three basic components: Monitoring Devices, Message
Displays, and Interface Mechanisms. Monitoring Devices are components that are
used to relay real-time information about the system, like pressure graphs.
Message Displays are used to relay information pertaining to the system in a text
format. These displays are also used to present help pages that can be used to
better understand the unit. Interface Mechanisms are screen items that can be
used to interface directly with the system. These are in the form of buttons,
switches, or icons.

The Main System Control Screen is the primary source for information on the
whole unit. In the top left corner of the information display are the buttons that will
start and stop the oxygen generator.

Every time an alarm or shutdown condition is displayed on the ‘Local Message
Display’ (Refer to Figure 4.3), rectify the cause and press the ‘Alarm Reset’ icon to
bring the system into normal mode before starting.

The ‘Local Message Display’ icon displays the different status of the generator
namely Stopped, Running, Standby, and Alarm. The icons ‘Oxygen Generator’ and
‘Output Parameters’ take the user to dedicated screens described later in this
section. Lastly, by touching ‘Screen Cleaning’ icon at the bottom right corner of the
information display, a blank screen for cleaning purpose is displayed and the
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‘Maintenance’ icon will display a screen that provides guidelines for the general
maintenance of the unit. The ‘Silence Horn’ icon bypasses the horn for 10 minutes
during an alarm or shutdown condition.

Figure 4.4 below shows the layout of all the screens in HMI for easy navigation.

—» Oxygen Generator

. —» Bed Pressure Graphs
Main System Control

— Output Parameters —— Output Pressure Graphs

L » Bed Pressure Calibration

|

Receiver Calibration

Figure 4.4: HMI Navigation Layout

The '‘'Oxygen Generator’ Screen (Figure 4.5) is the primary source of information
pertaining to the actual oxygen generation process. The adsorber vessels (also
called beds — Bed A is the bed on your left while facing the control panel and Bed
B is on your right while facing the control panel) are shown in the center of the
screen and the oxygen receiver vessel is shown on the right hand side of the
screen. The receiver has a numeric pressure display. Additionally, the diagram
shown will animate to indicate which valves are currently being actuated. The
‘AUTO/MAN’ icon selects the operating mode for the oxygen generator. In the
AUTO position, the oxygen generator cycles on and off to meet oxygen demand.

When the pressure in the product output manifold increases to approximately the
maximum pressure specified in the Appendix A, the oxygen generator stops oxygen
production after a timed delay and enters standby mode. To prevent short cycling
and maintain purity, the oxygen generator continues to operate for five additional
cycles after increased pressure in the product output manifold. This five-cycle
delay to shutdown functions only in the Auto mode.

When the pressure in the product output manifold decreases to approximately the
minimum pressure specified in the Appendix A, the oxygen production begins.

In the MANUAL position, the oxygen generator cycles continuously. The symbol
‘A’ at the right side of the ‘AUTO/MAN’ switch appears only when the oxygen
generator is in AUTO mode.

The ‘MANUAL DRAIN’ icon activates the drain valve when pressed.
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.
Equalization
\"l-u_._-l“/
Waste Oxygen Receiver
Pressure

Feed ‘ NNNN
Feed Air
Figure 4.5: Typical Oxygen Generator Screen

The ‘Parameters and Output’ Screen (Figure 4.6) is the main location to observe
the several parameters of the oxygen generator. The bed pressures, oxygen
receiver pressure, oxygen purity, and the number of working hours are all
displayed here via Message Displays. The ‘Yearmeter’ counts 8000 hours as one
year so that after 8000 hours, ‘Hourmeter' resets to zero and the ‘Yearmeter
counter increases by unity.

4-8
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Bed A Bed B Oxygen Receiver Oxygen
Pressure Pressure Pressure Purity

Bed Calibrate Output
Pressure Pressure Parameter
Graphs Transducers Graphs

NNNNNNNNNN NNNNNNNNNN

Hourmeter Yearmeter

Figure 4.6: Typical Parameters and Output Screen

The ‘Bed Pressure Graphs’ icon takes to the Bed Pressure Graphs Screen as
shown.

100
80

60

40
2N

Figure 4.7: Typical Bed Pressure Graphs Screen
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The '‘Output Parameter Graphs’ icon takes to the screen that displays the graphs
between oxygen pressure Vs time and the oxygen purity Vs time. The ‘Next Pen’
icon changes the scale of the ordinate to suit the respective displayed pressure.

The ‘Calibrate Pressure Transducers’ icon displays a screen dedicated to the
pressure transducers calibration and settings as shown below.

Calibrate Calibrate
Current Current

Setting Calibrate Setting Calibrate
100 psig 100 psig
Transmitters Bypassed NEXT>

Figure 4.8: Typical Bed Pressure Calibration Screen

The pressure transducers for the beds and the product oxygen pressure are
factory calibrated and should not require any calibration for a long period.
However, if the need arises, follow the procedure below for calibration.

1.

To calibrate pressure transducer, press the ‘BYPASS TRANSMITTERS'
icon on the screen to bypass the pressure transducer signal to the PLC.
The text of the icon will change to ‘TRANSMITTERS BYPASSED’ as shown
in Figure 4.8.

The three-way valve (V-A) (Figure 4.9) handle shows the direction of flow
path. In Figure 4.9, direction of flow path is from oxygen generator to
pressure transducer. Close this manual three-way valve (V-A), so that the
flow path is from the atmosphere to the pressure transducer.

Take out the plug, if any, from the port A (Figure 4.9) and attach a manual
air pump having an accurate pressure gauge.

Press the ‘Calibrate 0 psig’ icon when the gauge on the manual air pump
reads O psig.

4-10
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5. Manually pump the air so that the pressure reading on the gauge is 100
psig.

6. At this point, press the ‘Calibrate 100 psig’ icon on the calibration screen to
finish the calibration procedure.

path shown from
oxygen generator
to pressure
transducer
Oxygen
Generator
Manifold
Connection

V-A

Port A (shown
open to
atmosphere)

Figure 4.9: Feed Air Pressure Transducer Assembly

7. Disconnect the manual air pump from the port A and put the plug, if any,
back to the port A.

8. Open the manual three-way valve (V-A), so that the flow path is from the
oxygen generator to the pressure transducer as shown in Figure 4.9.

9. Press the ‘TRANSMITTERS BYPASSED’ icon to reactivate the signals of
pressure transducers.

Press the ‘NEXT’ icon to navigate the calibration screen for the oxygen receiver
pressure transducer.

If ' BYPASS TRANSMITTERS' icon is pressed, it will bypass

the transmitter for 10 minutes and then it resets itself.

However, it also acts as a toggle icon and if pressed again
NOTE before the expiry of 10 minute time period, the icon resets.
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4.4 Control Panel: Internal Components

The internal layout of the control panel mainly consists of programmable logic
controller (PLC), oxygen purity board (optional), HMI, circuit breakers,
transformers, and an alarm horn.
Programmable Logic Controller

The programmable logic controller (PLC) contains the logic for the oxygen
generator operation.

Oxygen Purity Monitoring Board

This board monitors the purity of the product oxygen. A sample of product oxygen
flows from the oxygen receiver to this board through a regulator. Ensure that the
regulator is set for ~1 psig for accurate readings. Refer to Figure 4.1 for the
location of the regulator.

Human Machine Interface (HMI)

The HMI acts as an interface between the operator and the oxygen generator.

4.5 Accessory Kits

The items discussed in this section are supplied as ordered. Please contact an
AirSep Corporation sales representative for information about AS-N and AS-P
accessory Kkits.

A starter kit is available for each oxygen generator. The table below contains a list
of items in the starter Kits.

Model Item

AS-D+ | Air Hose (3/8" x 10’ LG.)

Oxygen Hose (#6 x 10’ LG.)
Regulator Kit

Magnalube-G

Regulator Support Bracket

Oxygen Purity Board Sample Line*
Conduit for Low Purity Shut-Off Valve*
AS-E | Air Hose (1/2" x 10’ LG.)

Oxygen Hose (#8 x 10’ LG.)
Regulator Kit

Magnalube-G

Regulator Support Bracket

Oxygen Purity Board Sample Line*
Conduit for Low Purity Shut-Off Valve*
AS-G, | Air Hose (1" x 10’ LG.)

AS-J Oxygen Hose (#12 x 10’ LG.)
Regulator Kit

Magnalube-G

4-12
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Regulator Support Bracket

Oxygen Purity Board Sample Line*
Conduit for Low Purity Shut-Off Valve*
AS-K, | Air Hose (1" x 10’ LG.)

AS-L Oxygen Hose (#16 x 10’ LG.)
Regulator Kit

Magnalube-G

Regulator Support Bracket

Oxygen Purity Board Sample Line*
Conduit for Low Purity Shut-Off Valve*
Table 4.1: Description of the Parts included in the Starter Kits

*Item supplied based on type of starter kit ordered.

Please contact an AirSep Corporation sales representative to order the starter Kits.
Below is a brief description of items included in the starter kits.

Air Hose
Red color rubber hose supplied for the inlet connection of the oxygen generator.
Oxygen Hose

Stainless steel braided hose supplied for the outlet connection of the oxygen
generator.

Regulator Kit/Assembly

This assembly contains the following items:
- Pressure Regulator for Product Oxygen
- Bacteria Filter*
- Pressure Gauge

- Vent Valve with Muffler (Helps purge low purity oxygen during initial start-
up. Please refer to chapter 6 for details)

- Oxygen Purity Sample Port*
- Low Purity Shut-Off Valve*
* [tems supplied based on the type of regulator kit ordered.
This assembly should be mounted at the outlet of the oxygen receiver.
Magnalube-G
Grease for lubricating the feed air regulator
Regulator Support Bracket

As the name suggests, regulator support bracket is used to support the pressure
regulator assembly for the product oxygen.
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In addition to the starter kits, few other accessories are also available. These are

listed below.

Model Item

AS-D+ H_ose Assembly from air compressor to
air receiver (1/2” MPT)
Hose for Oxygen Service #6, 1/4” MPT
connections
Air Receiver (120 VAC ~ £10%)
Air Receiver (240 VAC ~ £10%)
Oxygen Receiver
Manual Backup Switchover

AS-E Hose Assembly from air compressor to

air receiver (1/2” MPT)

Hose for Oxygen Service #8, 3/8" MPT
connections

Air Receiver (120 VAC ~ £10%)

Air Receiver (240 VAC ~ £10%)
Oxygen Receiver

Manual Backup Switchover

AS-G, | Hose Assembly from air compressor to
AS-J air receiver (3/4” MPT)

Hose for Oxygen Service #12, 3/4” MPT
connections

Air Receiver (120 VAC ~ £10%)

Air Receiver (240 VAC ~ £10%)
Oxygen Receiver

Manual Backup Switchover

Hose Assembly from air compressor to

AS-K | Gir receiver (1-1/2" MPT)
Hose for Oxygen Service #16, 1" MPT
connections
Air Receiver (120 VAC ~ £10%)
Air Receiver (240 VAC ~ +10%)
Oxygen Receiver

AS-L Hose Assembly from air compressor to

air receiver (2" MPT)

Hose for Oxygen Service #16, 1" MPT
connections

Air Receiver (120 VAC ~ £10%)

Air Receiver (240 VAC ~ £10%)
Oxygen Receiver

Table 4.2: Additional Available Accessories

Please contact an AirSep Corporation sales representative for ordering
information. Refer to chapter 8 for contact information.
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5.0 Installation

5.1

Handling and Unpacking

AirSep Corporation ships the oxygen generator on a covered skid. The skid also
includes an accessory box (only in AS-D+ through AS-L Models) containing all the
accessories for the unit and an instruction manual needed to install the unit
properly. The oxygen receiver, if supplied, is shipped on a separate skid.

To unpack the oxygen generator, follow these guidelines:

1)
2)

Inspect the shipping container and open it immediately upon receipt.

If the exterior packaging is severely damaged, note it on the freight bill before
you sign it.

You must submit a damage claim within 24 hours of receipt.
In the case of concealed or hidden damage, a claim must be
filed within 15 days of receipt. Only the consignee can file a

NOTE claim. The AirSep Product Warranty does not cover shipping
damage.

3)

4)

5)

Unpack the unit and remove any protective wrapping and packaging. Retain
the carton and packaging to facilitate the future shipping and transporting of
the unit.

Place the unit in an upright position and thoroughly inspect the enclosure and
all the external components (e.g., control panel) for damage.

Open the control panel and inspect the interior for loose or damaged parts.

is disconnected when you remove the enclosure, inspect the
internal components, and install the oxygen generator and

i To prevent electrical shock, make sure the main power supply
oxygen receiver.

6)

7
8)

Inspect all the wiring to ensure that no wires are broken and no push-on
connector is off its terminal. If a wire is disconnected, reconnect the wire
according to the electrical schematic.

After inspecting the interior, close the control panel on the unit.

Locate the instruction manual inside the accessory box. Read the entire
manual before installing and operating the unit.
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5.2 Pre-installation Guidelines

Before you install the oxygen generator and the oxygen receiver, if supplied, refer
to the Specifications section in the Appendix of this instruction manual to determine
the applicable floor space, feed air, and the power requirements for your particular
model.

The oxygen generator may use feed air at specifications outside
those shown in the Appendix of this instruction manual;
however, use of such feed air may require modification of the
oxygen generator at the AirSep Corporation factory to ensure
NOTE the product oxygen meets the specifications. Consult your
sales representative to determine whether your oxygen
generator requires modifications for your application.

Locate the oxygen generator in an area where the ambient air
temperature remains between 4°C (40°F) and 44°C (112°F) to
prevent damage not covered under the AirSep Corporation
Product Warranty.

away from rain or any other type of moisture.

Make sure the area that surrounds the oxygen generator is well

ventilated, and provide sufficient space around the unit (at least

one meter (three feet)) to allow for cool air flow as well as to
NOTE allow safe operation and maintenance.

CE To prevent fire or electrical shock, locate the oxygen generator

AirSep representative, before you use this unit for any medical

AirSep oxygen generators are sold for use in industrial
:E applications only. Contact AirSep Corporation, or an authorized
application.
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A Do not disconnect protective earth:

53 Installation Instructions

Refer to Figure 5-1 below for the recommended installation arrangement for the
oXxygen generator.

REGULATOR KIT

. OXYGEN FOR
USE

TO ELECTRICAL CD\'D
OUTLET

OXYGEN FOR
USE

BN
N

RED AIR HOSE o

% &
BALL VALVE
T,
e RELIEF OXYGEN OXYGEN HOSE
A\R COMPRESSOR REFRIGERATED VALVE

AR DRYER RECEIVER

[oso i

V
AS—SERIES

OXYGEN
GENERATOR

p—

OXYGEN HOSE

AR RECEIVER

Figure 5.1: Typical Installation Arrangement

1) Connect the red air hose provided with the oxygen generator accessories, if
ordered, from the on-site air supply to the feed air inlet connection on the
oxygen generator. Refer to the Table 5-1 to determine the proper size for the
feed air inlet connection and feed air hose for your model.

Series Feed Air Inlet Connection Size Feed Air Hose Size
Y," NPT female bulkhead fitting with a %" | ¥4” ID minimum
AS-AAS-B NPT male x ¥ NPSM ball-end joint
adapter

Y" NPT female bulkhead fitting with a %" | %" ID minimum

o=n) NPT male x %" NPSM ball-end joint

adapter
AS-D+ 3/8” NPT Female fitting 3/8” ID minimum
AS-E ¥%" NPT Female fitting %" ID minimum
AS-G,AS-J,AS-K | 3" NPT Female fitting ¥%" ID minimum
AS-L 1” NPT Female fitting 1” ID minimum
AS-N,AS-P 1-1/2" NPT Female fitting 1-1/2” ID minimum

Table 5-1 Feed Air Connection Sizes and Hose Sizes
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2) Install your oxygen receiver. If AirSep Corporation provided your oxygen
receiver; assemble the receiver as follows (if not assembled):

a) Connect the relief valve assembly to the oxygen inlet port on the oxygen
receiver. Tighten the connection fully.

b) Connect the regulator kit at the oxygen outlet port on the oxygen
receiver. Refer to Figure A.2 for the location of regulator kit installation.
Tighten the connection fully.

NOTE

Use Teflon™ tape to seal the threaded connections on the
oxygen receiver. If AirSep Corporation provided your oxygen
receiver, the threaded connections in the accessory kit were
shipped with Teflon™ tape wrapping already applied.

If AirSep Corporation did not provide your oxygen receiver, make sure your oxygen
receiver is sized properly to meet the requirements of your oxygen generator
model. In addition, AirSep Corporation recommends that the oxygen inlet on the
oxygen receiver contain a relief valve and that the oxygen outlet on the oxygen
receiver contain a pressure regulator and pressure gauge or a manual ball valve
and pressure gauge.

3) Connect the oxygen clean hose provided with the oxygen generator
accessories from the oxygen outlet connection on the oxygen generator to
the relief valve assembly at the oxygen inlet port on the oxygen receiver.
Refer to the following table to determine the proper size for the oxygen outlet
connection. If AirSep Corporation did not provide the hose then ensure that
the hose used is properly sized and is compatible for use with oxygen.

Series

Oxygen Outlet Connection Size

AS-A, AS-B, AS-D

¥2" NPT female bulkhead fitting with a %" NPT male x B
size oxygen adapter

AS-D+

2" NPT Female fitting

AS-E, AS-G, AS-J %" NPT Female fitting

AS-K, AS-L ¥" NPT Female fitting
AS-N, AS-P %" NPT Female fitting
Table 5-2 Oxygen Outlet Connection Sizes
M Make sure the condensate outlet is not obstructed. This may
require a daily drain system check.
NOTE

4)  Connect the power cord to a grounded electrical outlet.

5-4
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f Provide proper voltage from a grounded outlet to the oxygen

the AirSep Corporation Product Warranty.

generator. Improper voltage causes damage not covered under

The oxygen generator is now ready for operation. Refer to Chapter 6 of this

instruction manual before you operate the oxygen generator.
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6.0 Operation

When you complete installation as described in the previous section, the oxygen
generator is ready for easy start-up and operation. This section of this instruction
manual provides the procedures for start-up and shutdown of the oxygen
generator. Before you start the oxygen generator, read and thoroughly understand
any literature or instruction manuals for the air compressor that will provide the
feed air to the oxygen generator.

6.1

Initial Start-up

To start the oxygen generator for the first time or after an extended or unexpected
shutdown, follow the steps below:

1)

Connect the grounded power cord to a grounded electrical outlet. Make sure
the power circuit cannot be turned off accidentally.

If the power is turned off unexpectedly, the unit will stop cycling.
If your application is using oxygen when the power is off, the
NOTE oxygen receiver will depressurize.

2)
3)

4)

5)

Fully close the manual feed #2 valve (V-2).

Provide feed air to the oxygen generator that meets the specification for your
model.

If the oxygen purity monitoring board is provided, ensure that all the manual
valves on the oxygen sample line are open and the pressure regulator at the
inlet of the purity monitoring board (refer to Figure 4.1) is set at ~1 psig. If the
oxygen receiver does not have enough pressure to set the pressure
regulator, this step can be performed after step 11. The oxygen sample is
typically taken from the oxygen receiver.

Press the ‘ALARM RESET’ icon on the Oxygen Generator Control Screen.
The generator will only start if no shutdown condition exists. However, during
start-up, a low purity alarm may exist. If a shutdown condition exists, pressing
the ‘ALARM RESET’ will not reset the system.

Please note that during initial start-up or start-up after a long period, the
oxygen purity can be lower than the low purity alarm and/or shutdown
setpoint and a ‘low purity’ alarm may exist. However, the oxygen generator
ignores the oxygen purity shutdown setpoint for the first 60 minutes after
start-up. If the oxygen purity after 60 minutes of operation is still below the
low purity shutdown setpoint, the oxygen generator shuts down.
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6)
7)
8)
9)

10)

The low purity shut-off valve (if installed on the oxygen receiver) will only
open when the oxygen purity is above the shutdown set point to allow the
product oxygen to flow to your application. This valve assembly comes as an
optional feature with the oxygen generator.

Set the AUTO/MAN icon on the ‘Oxygen Generator Screen’ to manual mode.
Press the 'START' icon on the ‘Main System Control Screen’.
Slowly open the manual feed #2 valve (V-2) until it is open completely.

Close the manual product valve (V-3) (refer to Figure 4.2 for location of
valve). The manual product valve on these units has been configured to
enable a predetermined amount of flow through the valve when closed. This
allows the product pressure to build up even when the valve is closed.

Press the manual drain button and make sure the exhaust from the filter drain
does not contain water or oil. If the exhaust contains water or oil, press and
hold the manual drain button on the control panel until the exhaust no longer
contains liquid.

f While venting oxygen, do not allow smoking or open flame. Do

not allow venting oxygen to come in contact with clothing or
hydrocarbon-based materials.

11)

12)

13)

14)

15)

16)

Allow the oxygen generator to operate until the oxygen receiver pressure on
the ‘Parameters and Output’ screen (Figure 4.8) registers approximately 276-
310 kPa (40-45 psig) and then fully open the manual product valve (V-3).

To purge oxygen at less than design purity from the oxygen receiver, open
the manual vent valve on the oxygen receiver to vent gas while the oxygen
generator is running in manual mode. Manual valve should be open slightly
so that pressure will still build up in the oxygen receiver tank.

Allow the oxygen generator to operate until the designed purity level is
reached. Fully close the manual vent valve if the low purity oxygen gas no
longer discharges from the receiver.

Set the AUTO/MANUAL icon on the ‘Oxygen Generator’ screen to auto
mode.

Observe the oxygen receiver pressure on the ‘Parameters and Output’
screen (Figure 4.6). When the pressure in the oxygen receiver increases to
approximately the auto-standby upper setpoint pressure, the oxygen
generator runs for five more cycles (approx. 15 min.) and then enters
standby. When delivery of product oxygen reduces the pressure in the
oxygen receiver below auto standby lower setpoint pressure, the oxygen
generator begins to cycle.

After the oxygen receiver pressurizes and the oxygen generator enters the
standby mode, the generator is ready to deliver oxygen to your application.

6-2
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When using the product oxygen, adjust the pressure regulator at the outlet of
the oxygen receiver until the pressure of the product oxygen meets the needs
of your application.

6.2 Operation

The oxygen generator can be operated in auto or manual mode depending on the
requirements of your application. To use product oxygen that meets the
specifications for your model listed in the Appendix A of this instruction manual, set
the AUTO/MANUAL icon on the ‘Oxygen Generator Screen’ to AUTO to produce
oxygen only during times of the oxygen demand.

6.3 Shutdown

1) Stop the flow of product oxygen from the oxygen receiver to your application
by fully closing all manual valves between the outlet of the oxygen receiver
and the inlet to your application.

2) Make sure the AUTO/MANUAL icon on the HMI is set to AUTO.

3) Allow the oxygen receiver to repressurize fully. When the oxygen receiver
repressurizes, after a time delay of five cycles (approx. 15 min.), the oxygen
generator stops cycling and enters the standby mode.

Allow the oxygen generator to enter standby during shutdown
to ensure that the oxygen receiver contains oxygen at design
M purity during the subsequent restart and also ensure that the
unit shuts down at the proper point in the cycle. Failure to wait
NOTE until the oxygen generator enters standby results in temporarily
reduced purity oxygen during the subsequent restart.

4)  Press the STOP icon on the ‘Main System Control Screen’ or switch off the
remote on/off switch depending on the mode of the oxygen generator to stop
it.

5) Close the manual valve for the oxygen sample to the oxygen purity
monitoring board.

6.4 Extended Shutdown

To shut down the oxygen generator for 24 hours or longer, complete all the steps
in Section 6.3 — Shutdown. In addition, perform the following steps:

1) Fully close all manual valves on the oxygen receiver to isolate the oxygen in
the oxygen receiver, to prevent the loss of pressure in the oxygen receiver
and enable a normal start-up.

2)  Disconnect the power supply.
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6.5 Start-up after an Extended Shutdown

After an extended shutdown or an unexpected shutdown, such as a loss of
electrical power, you must purge the oxygen receiver of any low purity oxygen
before the oxygen generator can supply oxygen within purity specifications. To
purge the oxygen receiver, follow all the steps in Section 6.1 — Initial Start-Up.

those specified in Appendix A of this manual, will result in the
likely contamination of the molecular sieve beds. This damage

i Using the oxygen generator at flows higher than 15% above
is not covered under the standard warranty.
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7.0 Maintenance

The most important maintenance you can perform on the oxygen generator is to
make sure the automatic drain valve for the filters functions properly. Routinely
monitor the operation of this drain valve to ensure the long life of the oxygen
generator. Follow the procedures described in this section of the instruction
manual for daily, semi-annual, and annual maintenance. It should be noted that a
few procedural steps in the sub-sections may apply to a specific model.

Use the following chart as a guide to perform maintenance on a regular schedule:

Time Period Action
Daily Make sure automatic drain functions properly.
Monthly Inspect filters and bowls. Clean bowls or replace filters as necessary.
Six Months Replace particulate filter element.
Annually Replace coalescing filter element.
Check performance of automatic valves and actuators.
Clean and lubricate feed air regulator.

Table 7-1 Maintenance Chart

7.1 Daily Monitoring

1) Make sure the condensate outlet and tubing for the drain valve is not obstructed.
Condensate should discharge from this outlet or tubing for approximately
three to five seconds every 10 minutes when the oxygen generator is running.

2) Press the MANUAL DRAIN button on the control panel and observe the
discharge. The discharge should flow freely and be clear of oil and water
within five seconds.

7.2 Monthly Monitoring

Monthly monitoring requires inspection of the filters and testing the performance of
the automatic drain valve. To perform this procedure, depressurize the unit and
remove the filter bowls as described in the following procedures. (See Section 7.3,
Depressurizing the Filters, and Section 7.4, Changing Filter Elements.) When the
filter bowls have been removed and cleaned, perform the following steps:

1) Inspect the filter element(s). Replace any element(s) that appear damaged or
excessively dirty.

2) Reconnect the drain tubing to the bottom of the bowls.
3) Add approximately two ounces of water to the filter bowls.
4)  Re-install the filter bowls, making sure the bowls lock firmly into place.

5)  Slowly open fully the manual inlet valve to pressurize the filter bowls.
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6)

7

8)

7.3

While observing the drain tubing, press the ‘START’ icon on the ‘Main
System Control Screen’ and determine whether the automatic drain valve
discharges moisture.

Fully close the manual inlet valve and depressurize the unit as described
below. (See Section 7.3, Depressurizing the Filters.)

Remove the filter bowls as described below. (See Section 7.4, Changing
Filter Elements.) Observe whether the water drained from the bowls.

If the filter bowls still contain water, refer to the troubleshooting chapter of this
instruction manual. If the bowls do not contain water, re-install the bowls and
re-pressurize the system. (See Section 7.4, Changing Filter Elements.)

Depressurizing the Filters

fully depressurize the filter assembly as described in the
procedure in this section. To safely depressurize all oxygen

The oxygen generator filters contain pressurized air. To
perform monthly maintenance or change filter elements safely,

generator components, refer to the procedure described later in
this chapter. (See Section 7.5, Depressurizing the Oxygen
Generator.)

1)

2)
3)
4)
5)
6)
7)

Allow the oxygen generator to stop cycling in auto mode when the oxygen
receiver pressurizes fully.

Press the ‘'STOP’ icon on the ‘Main System Control Screen.’

Disconnect the oxygen generator from the power supply.

Fully close the manual inlet valve (V-1) and manual filter outlet valve (V-2).
Shut off the feed air supply at the air compressor or air header.

Reconnect the oxygen generator to the power supply.

Press the MANUAL DRAIN button on the HMI until the air no longer exits
from the drain tubing.

If the pressure gauge does not decrease to zero, shut down the
unit and call the AirSep Corporation Commercial Products

NOTE Division.

7-2
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1.4

Changing Filter Elements

The time period to change the filter element depends upon the feed air conditions.
If the feed air is highly contaminated with dust, oil, etc., the filter element must be
changed more frequently than the specified time interval in the manual.

The following procedure describes how to change the filter elements for either the
particulate filter semi-annually or the coalescing filter annually.

1)

Shut down the oxygen generator and depressurize the filters. (See Section
7.3, Depressurizing the Filters.)

Do not attempt to remove the filter bowls until the filter
assembly fully depressurizes as described in Section 7.3.

2)

3)

4)
5)
6)

7
8)

9)

10)
11)
12)
13)

To remove the bowl from either filter, push down the bowl latch and rotate the
bowl slightly right or left while pulling down on the bowl. If filter has screws,
loosen them up.

When the bowl is free, disconnect the drain tubing from the bottom of the
bowl. There may be a retainer nut which has to be disconnected to remove
the filter element for the filter models with screws.

Wash the bowl in warm, soapy water, and then rinse the bowl.
Gently unscrew the old filter element and discard it.

If you are replacing a coalescing filter element, remove and discard the black
gasket where the top of the filter element connects to the filter housing.

If you are replacing a coalescing filter element, make sure a black gasket is
attached to the top of the new element.

Taking care not to touch the filter portion of the new filter element, screw it
into the position from which the old filter was removed.

Reconnect the drain tubing to the bottom of the bowl.

Re-install the filter bowl, making sure the bowl locks firmly into place.
Slowly open fully the manual inlet valve and manual filter outlet valve.
Turn on the feed air at the air compressor or air header.

Connect the oxygen generator to the power supply.
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7.5

Depressurizing the Oxygen Generator

The oxygen generator operates with pressurized air and
if oxygen. To perform maintenance on the unit safely, fully

depressurize the oxygen generator components as described
in the procedure in this section.

1) Shut down the oxygen generator and disconnect the power supply. (See
Section 6.3 — Shutdown.)
2)  Fully close the manual feed # 2 valve (V-2) and the manual product valve (V-
3).
3) Connect the oxygen generator to the power supply.
4)  Press the ‘START icon on the ‘Main System Control Screen’
5) Set the oxygen generator to manual mode.
6) Allow the unit to operate until gas no longer exhausts from the muffler and
‘Parameters and Output Screen’ indicate approx. zero pressure.
To fully depressurize the oxygen generator components, follow
the steps 2-7 to depressurize the filter assembly as described
NOTE in section 7.3.
If the pressure gauges do not decrease to zero, shut down the
unit and call the AirSep Corporation Commercial Products
NOTE Division.
7) If the unit is depressurized, power down the unit if required and proceed to
perform the maintenance.
7.6  Adjusting the Feed Air Regulator

The feed air regulator may require re-adjustment after any maintenance is
performed. Please ensure that the feed air regulator setting is not changed during
re-adjustment.

7-4
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maximum oxygen generator bed pressure is 80 psig or more
can cause severe damage to the molecular sieve in the
NOTE adsorbers which will not be covered under AirSep’s warranty.

M Setting the Feed air regulator to a value such that the

If the feed air regulator requires adjustment, perform the following procedure:
1)  Unlock the lock nut on the adjustment knob.

2) To increase feed air pressure, rotate the knob clockwise. To decrease feed
air pressure, rotate the knob counterclockwise.

The numbers on the dial of the feed air regulator do not always

directly correspond to the actual cycle/bed pressure in the

system. Check on the ‘Parameters and Output Screen’ for the
NOTE max. bed pressures.

Make slight adjustments and allow the unit to run through at
least one cycle before making another adjustment. If pressure
readings remain incorrect after the cycle completes, continue

NOTE making slight adjustments and cycling the unit until the
pressure is within the specifications.
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8.0 Troubleshooting

8.1 Technical Support

For assistance in troubleshooting or repairing the unit, or to order replacement
parts, contact the AirSep Commercial Products Service Department by telephone
Monday through Friday between 7:30 a.m. and 4:30 p.m. Eastern Time. In the USA
or Canada, call 1-800-320-0303. Outside the USA or Canada, call (716) 691-0202.
Send fax inquiries anytime to (716) 691-1255. Address written inquiries to:

AirSep Corporation

260 Creekside Drive

Buffalo

NY 14228-2075 USA

Attention: Commercial Products Service Department

E-mail: cpdservice@airsep.com

Visit www.airsep.com to know about our complete range of standard Oxygen
Generators.

8.2 Troubleshooting Chart

Use the following chart as a guide to troubleshoot the oxygen generator.

Problem Probable Cause Solution
Oxygen generator does not No electrical power to Make sure unit is plugged
cycle. control cabinet. into wall outlet and that
wall outlet receives power.
Circuit breaker tripped. Reset the breaker.
Generator is not switched | Switch on the oxygen
on generator
Oxygen Generator is in The oxygen generator will
Standby mode. start running once the

pressure in the oxygen
receiver goes below the
low setpoint for standby

mode.

Oxygen generator operates | Inadequate feed air Make sure feed air valves
continuously. Pressure of pressure. remain fully open and lines
oxygen at specified purity is are not obstructed.
lower than the specified
pressure.

Inadequate cycle Adjust or replace feed air

pressure. regulator.
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Oxygen demand exceeds
oxygen generator
capacity.

Check oxygen usage or
check unit and oxygen
hoses and piping for leaks.

Oxygen purity below
specified purity (50-70%).

Oxygen Sample flow line
obstructed

Ensure that all the valves
on the oxygen sample line
to the purity monitoring
board are open.

Ensure that the oxygen
regulator on the oxygen
sample line is set at ~1

psig.

Low purity oxygen during
initial start-up.

Start unit as described in
Chapter 6.

Unit shut down for
extended period—no
pressure in oxygen system.

Start unit as described in
Chapter 6.

Momentary power loss.

Vent low purity oxygen
from system as described
in Chapter 6.

Inadequate feed air.

Check air lines for
obstructions or adjust or
replace feed air regulator.

Valves not cycling
properly.

Replace or rebuild the
valves as necessary.

Oxygen purity monitoring
board defective

Replace the oxygen purity
monitoring board

Improperly wired PLC.

Check the wiring or
replace PLC.

Solenoid valve not functioning properly. Check for the

following causes:

Defective coil.

Replace coil.

Loose or defective wire to
valve.

Repair or replace wire.

Defective PLC. (No power
output to valve.)

Replace PLC.

Valve remains energized
and open.

Check the valve or the
PLC output LED.

Defective valve.

Rebuild valve.

Worn internal parts on
valve.

Rebuild valve.

Valve makes loud
“chattering” noise.

Low voltage.

Check power supply.

Low voltage PLC output.

Replace PLC.

Dirty valve.

Clean or rebuild valve.

Worn valve core.

Rebuild valve.

Defective EMI filter.

Replace EMI filter.

8-2
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Very low purity oxygen
output (21-50%).

Oxygen Sample flow line
obstructed

Ensure that all the valves
on the oxygen sample line
to the purity monitoring
board are open.

Ensure that the oxygen
regulator on the oxygen
sample line is set at ~1

psig.

Leaking check valves.

Clean or replace check
valves.

Plugged muffler.

Replace muffler.

Oxygen purity monitoring
board defective

Replace the oxygen purity
monitoring board

Oxygen generator outputs
particulates (dusting).

Feed air regulator set
improperly set.

Adjust feed air regulator.

Contaminated molecular
sieve in adsorbers.

Contaminated molecular
sieve in adsorbers.

System not cycling
properly.

Check and repair or
replace faulty wiring
and/or PLC.

Feed air regulator leaks out
bleed orifice.

Stuck feed air regulator
main valve assembly.

Clean and lubricate main
regulator valve assembly.

Defective main valve
assembly seat.

Rebuild or replace
regulator.

Oxygen generator relief
valves open.

Cycle pressure exceeds
the maximum pressure
specified.

Adjust feed air regulator.

Stuck feed air regulator
main valve assembly.

Rebuild or replace
regulator.

Defective relief valve.

Replace relief valve.

Filter drain valve remains
open. (Valve not energized.)

Valve obstructed.

Clean or replace valve.

Filter drain valve does not
energize.

Loose or defective wire to
valve.

Repair or replace wire.

Defective valve coil.

Replace valve.

Valve core stuck in closed
position.

Replace valve.

Defective PLC. (No power
output to valve.)

Replace PLC.

Filter drain valve energizes
with unit pressurized, but no

air exhausts.

Drain valve obstructed or
stuck in closed position.

Clean or replace valve.

Drain tubing obstructed or
pinched.

Clean or replace tubing.
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A Appendix Technical Data

Specifications

Data in this section refer to standard AS-D+ through AS-P model oxygen
generators. The oxygen generators may use feed air at specifications outside
those shown; however, use of such feed air may require modification of the oxygen
generators at the AirSep Corporation factory to ensure the product oxygen meets
the design specifications. Consult your sales representative to determine whether
your oxygen generator requires modifications for your application.
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Oxygen output:

Oxygen Delivery Pressure:

Oxygen purity:

Oxygen dew point:

Dimensions:

Approximate weight:

Feed Air Requirements

Pressure:

Temperature:

Power requirements**:

Pressure Switch Setting***:

AS-D+
80-100 SCF/hr*

65 psig (max)
448 kPa (max)

90% (min)

-73°C
-100°F

22 x27x69in. (LXxW x H)
56 x 69 x 175 cm (L x W x H)

529 |b
240 kg

90 psig (min)
620 kPa (min)

50°C (max)
122°F (max)

120 (+ 10%) VAC, 50/60 Hz, Single Phase,

3 Amp

240 (+ 10%) VAC, 50/60 Hz, Single Phase,

1 Amp

Minimum: 65 - 70 psig
Maximum: 72 - 75 psig

*SCF (standard cubic foot) gas measured at 1 atmosphere and 70°F.
**Check the label on the control panel for appropriate power supply.
***Data may vary as per the customer’s requirements.
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AS-E
Oxygen output: 160-195 SCF/hr*
Oxygen Delivery Pressure: 65 psig (max)

448 kPa (max)

Oxygen purity: 90% (min)
Oxygen dew point: -73°C
-100°F
Dimensions: 27 x33x68in. (LXxW x H)

69 x84 x 173 cm (L x W x H)

Approximate weight: 721 b
327 kg

Feed Air Requirements

Pressure: 90 psig (min)
620 kPa (min)

Temperature: 50°C (max)
122°F (max)

Power requirements**: 120 (+ 10%) VAC, 50/60 Hz, Single Phase,
3 Amp
240 (£ 10%) VAC, 50/60 Hz, Single Phase,
1 Amp

Pressure Switch Setting***: Minimum: 65 - 70 psig

Maximum: 72 - 75 psig

*SCF (standard cubic foot) gas measured at 1 atmosphere and 70°F.
**Check the label on the control panel for appropriate power supply.
***Data may vary as per the customer’s requirements.
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AS-G
Oxygen output: 250-320 SCF/hr*
Oxygen Delivery Pressure: 65 psig (max)

448 kPa (max)

Oxygen purity: 90% (min)
Oxygen dew point: -73°C
-100°F
Dimensions: 29x 36 x75in. (L x W x H)

74x91x191cm (LXxW x H)

Approximate weight: 952 Ib
432 kg

Feed Air Requirements

Pressure: 90 psig (min)
620 kPa (min)

Temperature: 50°C (max)
122°F (max)

Power requirements**: 120 (£ 10%) VAC, 50/60 Hz, Single Phase,
3 Amp
240 (£ 10%) VAC, 50/60 Hz, Single Phase,
1 Amp

Pressure Switch Setting***: Minimum: 65 - 70 psig

Maximum: 72 - 75 psig

*SCF (standard cubic foot) gas measured at 1 atmosphere and 70°F.
**Check the label on the control panel for appropriate power supply.
***Data may vary as per the customer’s requirements.
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AS-J
Oxygen output: 450-600 SCF/hr*
Oxygen Delivery Pressure: 65 psig (max)

448 kPa (max)

Oxygen purity: 90% (min)
Oxygen dew point: -73°C
-100°F
Dimensions: 34 x42x78in. (LxW x H)

86 x 107 x 198 cm (L x W x H)

Approximate weight: 1764 b
800 kg

Feed Air Requirements

Pressure: 90 psig (min)
620 kPa (min)

Temperature: 50°C (max)
122°F (max)

Power requirements**: 120 (+ 10%) VAC, 50/60 Hz, Single Phase,
3 Amp
240 (£ 10%) VAC, 50/60 Hz, Single Phase,
1 Amp

Pressure Switch Setting***: Minimum: 65 - 70 psig

Maximum: 72 - 75 psig

*SCF (standard cubic foot) gas measured at 1 atmosphere and 70°F.
**Check the label on the control panel for appropriate power supply.
***Data may vary as per the customer’s requirements.
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AS-K
Oxygen output: 750-900 SCF/hr*
Oxygen Delivery Pressure: 65 psig (max)

448 kPa (max)

Oxygen purity: 90% (min)
Oxygen dew point: -73°C
-100°F
Dimensions: 38x58x91in. (LxW xH)

97 x 147 x 231 cm (L x W x H)

Approximate weight: 2455 Ib
1114 kg

Feed Air Requirements

Pressure: 90 psig (min)
620 kPa (min)

Temperature: 50°C (max)
122°F (max)

Power requirements**: 120 (£ 10%) VAC, 50/60 Hz, Single Phase,
3 Amp
240 (£ 10%) VAC, 50/60 Hz, Single Phase,
1 Amp

Pressure Switch Setting***: Minimum: 65 - 70 psig

Maximum: 72 - 75 psig

*SCF (standard cubic foot) gas measured at 1 atmosphere and 70°F.
**Check the label on the control panel for appropriate power supply.
***Data may vary as per the customer’s requirements.
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AS-L
Oxygen output: 1000-1300 SCF/hr*
Oxygen Delivery Pressure: 65 psig (max)

448 kPa (max)

Oxygen purity: 90% (min)
Oxygen dew point: -73°C
-100°F
Dimensions: 40 x 62 x 100 in. (L x W x H)

102 x 158 x 254 cm (L X W x H)

Approximate weight: 3023 1b
1371 kg

Feed Air Requirements

Pressure: 90 psig (min)
620 kPa (min)

Temperature: 50°C (max)
122°F (maximum)

Power requirements**: 120 (+ 10%) VAC, 50/60 Hz, Single Phase,
3 Amp
240 (£ 10%) VAC, 50/60 Hz, Single Phase,
1 Amp

Pressure Switch Setting***: Minimum: 65 - 70 psig

Maximum: 72 - 75 psig

*SCF (standard cubic foot) gas measured at 1 atmosphere and 70°F.
**Check the label on the control panel for appropriate power supply.
***Data may vary as per the customer’s requirements.
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Oxygen output:

Oxygen Delivery Pressure:

Oxygen purity:

Oxygen dew point:

Dimensions:

Approximate weight:

Feed Air Requirements

Pressure:

Temperature:

Power requirements**:

Pressure Switch Setting***:

AS-N

1500-1800 SCF/hr*

65 psig (max)
448 kPa (max)

90% (min)

-73°C
-100°F

48 x 84 x 110 in. (L X W x H)
122 x 214 x 280 cm (L x W x H)

4991 Ib
2264 kg

90 psig (min)
620 kPa (min)

50°C (max)
122°F (maximum)

120 (+ 10%) VAC, 50/60 Hz, Single Phase,

3 Amp

240 (+ 10%) VAC, 50/60 Hz, Single Phase,

1 Amp

Minimum: 65 - 70 psig
Maximum: 72 - 75 psig

*SCF (standard cubic foot) gas measured at 1 atmosphere and 70°F.
**Check the label on the control panel for appropriate power supply.
***Data may vary as per the customer’s requirements.
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AS-P
Oxygen output: 2000-2300 SCF/hr*
Oxygen Delivery Pressure: 65 psig (max)

448 kPa (max)

Oxygen purity: 90% (min)
Oxygen dew point: -73°C
-100°F
Dimensions: 64 x85x 111in. (LxW x H)

163 x 216 x 282 cm (L x W x H)

Approximate weight: 6700 Ib
3039 kg

Feed Air Requirements

Pressure: 90 psig (min)
620 kPa (min)

Temperature: 50°C (max)
122°F (maximum)

Power requirements**: 120 (+ 10%) VAC, 50/60 Hz, Single Phase,
3 Amp
240 (£ 10%) VAC, 50/60 Hz, Single Phase,
1 Amp

Pressure Switch Setting***: Minimum: 65 - 70 psig

Maximum: 72 - 75 psig

*SCF (standard cubic foot) gas measured at 1 atmosphere and 70°F.
**Check the label on the control panel for appropriate power supply.
***Data may vary as per the customer’s requirements.
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High bed pressure alarm

83 psig

High bed pressure
shutdown

85 psig

Low oxygen purity alarm

89%

Low oxygen purity
shutdown setpoint

87%

Time delay for purity
shutdown at start-up

1 hour

Cycle pressure/feed air
regulator setting

70-75 psig

Oxygen sample line
pressure regulator setting

1 psig

Table A.1: Typical System Set points
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Purge DEP({40-+10) REP(35+65)
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* Numbers in parenthese indicate typical pressure values in psig
DEP - Depressurization
REP - Re-pressurization

Figure A.1: Typical Pressure Profile and Valves Cycle Sequence
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NOTES:

L) DIMENSIONS SHOWN ARE IN INCHES [MILLIMETERSI.

2.) POWER CORD, TIE WRAPS, TIE WRAP FASTENERS, AND WIRING
ARE NOT SHOWN.

3.) SEE DRAWING CP145 FOR CONNECTION INSTRUCTIONS AND
PLACEMENT OF CB099-1 AND MO004-1.

4.) TOTAL WEIGHT OF GENERATOR IS APPROX. 940 LBS [427 KG1.
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Figure A.9: General Arrangement Drawing — AS-J
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Figure A.10: Flow Schematic — AS-J
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DIMENSIONS SHOWN ARE IN INCHES [MILLIMETERSI.

POWER CORD, TIE WRAPS, TIE WRAP FASTENERS, AND WIRING
ARE NOT SHOWN.

AIRSEP LOGO LABEL NOT SHOWN. TO BE PLACED ON CENTER
CHANNEL OF BED ABOVE EQUALIZATION MANIFOLD.

SEE DRAWING CP145 FOR CONNECTION INSTRUCTIONS AND
PLACEMENT OF CB099-1 AND MO004-1

TOTAL WEIGHT OF GENERATOR IS APPROX. 2455 LBS [1114 Kgl

58
REF.

Ell
REF.

Figure A.11: General Arrangement Drawing — AS-K
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62
REF.

DIMENSIONS SHOWN ARE IN INCHES [MILLIMETERS].

POWER CORD, TIE WRAPS, TIE WRAP FASTENERS, AND :
WIRING ARE NOT SHOWN.

AIRSEP LOGO LABEL IS NOT SHOWN. TO BE PLACED ON
CENTER CHANNEL OF BED ABOVE EQUALIZATION MANIFOLD.

N

SEE DRAWING CP145 FOR CONNECTION INSTRUCTIONS AND
PLACEMENT OF CB099-1 AND MO004-1.

TOTAL WEIGHT OF GENERATOR IS APPROX, 3023 LBS [1371 Kgl. :
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Figure A.13: General Arrangement Drawing — AS-L
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Figure A.14: Flow Schematic — AS-L
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Figure A.15: General Arrangement Drawing — AS-N

A-28 AS-D+—AS-P Series Instruction Manual



AirSep® Corporation

431714
ONIJSI V0D

HOLMS 34NSS3dd
d3INNOW Tvo01

39NVO JINSS3dd
d3INNOW TvO0T

Y3ITIOYINOD MOT4 >

HOLIMS 3dNSS3dd
Q3LNNOW 13NV

30NV 39NSS3dd
G3INNON T3NVd

IANWVA MOIHD >« AN IV ININNGLSNI

3014140 T0MINOD MOT4

IANWVA 4373

3AWA
d31vd43d0 dION3T0S

%= DO

x| =

f
f
f
| T - A
¥OLYINO3Y 3WNSSInd INWA OLLYANING IAWA TNV Vm_ f
8- A 84 - A
NOILdI¥0S3d W3l NOILdI¥0S3a WLl NOILJI¥OS3a W3l W
_‘ N A \j -
T T TNy T T T T
| M - A M = A
WWNNYA/OLNY = | Sd ,
*SNOILVOI4ILNIdI HOLIMS FdNSSIdd f
3YNSSIYd NIDAXO 1ONA0Yd = € Id r o A
39NSSI¥d 8 ¥3IGHOSAY = Z Id _\ |
3YNSSIYd ¥ ¥IGYOSAY = | Id f
'SNOILYOIJIINIAT INIWNNYISNI 39NSSIud , s saonans
INVA 43N = 8 - A f
IAWA H3M3Y = ¥ - AY - -
IAWA MO3HO 10NAO¥d = 8 - AD |
IAWA MO3HO 10N0¥d = ¥ — AD
INWA HOIHO ATGAISSY M3 = L - AD |
INVA 1ONA0Yd TVANVA = £ - A g v
IAVA T# Q333 VAN = zZ - A | “3553A 13553A
IAA 1# Q333 VANV = L - A INIFUOSAY INIBUOSAY
INWA NIVYD AIGA3SSY ¥3L4 = 1D - A f
IAWA NOILYZIVADI = 03 — A
SIAVA NIDOYLIN 3ISYM = BMVA — A f
SINWA ¥V 0333 = 84VH - A |
*SNOILVOI4ILNIAI FATVA f -
f
f
r— - - - /- - - -/ /= -
g - A v - A
YNYL NI9AXO NO 180d
A%omyﬂlo F1dAVS NO¥4 N3DAXO vA VA

A
Sa¥v08 ALlMNd HLIM SN3LSAS NO d3sn

[ N3340S HONOL HLIM
\T/thD NO d3sn LON

JENR[E]
3IVINOILYYd

Figure A.16: Flow Schematic — AS-N
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Figure A.18: Flow Schematic — AS-P
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B Appendix Warranty/Returns

Product Warranty

AirSep Corporation (“AirSep”) warrants to the party purchasing from AirSep (the
“original purchaser”) the PSA oxygen generator to be free from defect in parts and
workmanship for one year from the date of start-up, not to exceed eighteen (18)
months from the date of shipment to the original purchaser, under normal use,
maintenance and operation*. TO THE EXTENT PERMITTED UNDER APPLICABLE
LAW, ALL WARRANTIES WITH RESPECT TO SUCH UNIT SHALL ONLY EXTEND
TO AND BE FOR THE BENEFIT OF THE ORIGINAL PURCHASER AND SHALL
NOT BE ASSIGNABLE TO, EXTEND TO OR BE FOR THE BENEFIT OF ANY
OTHER PARTY. AirSep’s obligations under this warranty are limited, at AirSep’s
option, to the repair, replacement or refunding the purchase price of any such unit
of equipment (or part thereof) found by AirSep to be defective in parts or
workmanship; provided, however, that AirSep shall have no obligation hereunder
with respect to a defective part unless it receives written notice of such defect prior
to the expiration of the applicable warranty period as referenced above.

Each unit of equipment for which a warranty claim is asserted shall, at the request
of AirSep, be returned on a prepaid basis with proof of purchase date to the AirSep
factory specified by AirSep at the expense of the original purchaser. Replacement
parts shall be warranted as stated above for the unexpired portion of the original
warranty. This warranty does not extend to any unit or part subjected to misuse (at
AirSep’s sole determination), accident, improper maintenance or application, or
which has been repaired or altered outside of the AirSep factory without the
express prior written authorization of AirSep.

Notwithstanding anything to the contrary contained herein, during the applicable
warranty period, as specified above, AirSep will pay the cost of return freight
charges to the original purchaser, provided an authorized AirSep representative
approved return of the unit or parts, for any equipment found by AirSep to be
defective. For warranty repairs performed during the first 90 days from the date of
invoice, AirSep will pay freight both ways. After the applicable parts warranty
period has expired, the original purchaser is responsible for freight both ways.

* Please refer to the appropriate product documentation for applicable installation and operating
requirements.
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Limits of Liability

THE FOREGOING WARRANTY IS THE ONLY WARRANTY MADE BY AIRSEP
WITH RESPECT TO THE EQUIPMENT (OR ANY PART THEREOF) AND IS IN
LIEU OF ANY OTHER WARRANTY, EXPRESSED OR IMPLIED, IN FACT OR IN
LAW, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE. IT IS
EXPRESSLY UNDERSTOOD THAT THE SOLE AND EXCLUSIVE REMEDY FOR
ANY DEFECT IN PARTS OR WORKMANSHIP IS LIMITED TO ENFORCEMENT
OF AIRSEP’S OBLIGATIONS AS SET FORTH ABOVE, AND AIRSEP SHALL NOT
BE LIABLE TO ORIGINAL PURCHASER OR ANY OTHER PARTY FOR LOSS OF
USE OF THE EQUIPMENT, LOST PROFITS OR FOR ANY OTHER SPECIAL,
INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES (EVEN IF AIRSEP
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES).

AirSep Corporation representative before you use this unit for

AirSep oxygen generators are sold for use in industrial
if applications only. Contact AirSep Corporation or an authorized
any medical application.

Returning the Oxygen Generator or a Component for Service

If the oxygen generator or a defective part requires service, contact your distributor. If
instructed by your distributor to contact AirSep Corporation, follow the procedure
below to return the oxygen generator or a component for service or credit.

1) Obtain a Return Goods Authorization (RGA) number from the AirSep
Commercial Products Service Department. (Refer to Chapter 8,
Troubleshooting for information about contacting AirSep Corporation.)
Before you call for service assistance, have the following information readily
available:

B Oxygen Generator Model
B Serial Number

B Hours of Use

B Invoice Date

AirSep Corporation issues no credit for any warranted item until

you present the model number, serial number, and invoice date

of the oxygen generator, and defective part is returned to
NOTE AirSep Corporation.

2)  Write the RGA number clearly on the outside of the shipping container.

B-2
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AirSep Corporation accepts no item(s) for service or credit
unless prior written authorization was issued by AirSep
NOTE Corporation.

3) Return item(s) in their original packaging material. Pack merchandise for a
safe return. AirSep Corporation assumes no responsibility for damage that
occurs in transit. Any damage to the oxygen generator or a component
because of failure to follow this procedure is the sole responsibility of the
customer.

M Return item(s) on a freight prepaid basis only.
NOTE
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C Appendix Parts List

Use the following lists to order parts for the oxygen generator. To order, please
contact your distributor. If instructed by your distributor to contact AirSep
Corporation, contact the AirSep Commercial Products Service Department as
described in Chapter 8, Troubleshooting. If the list does not contain the part you
require, please provide a precise description of the part when you call.
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AS-D+ Parts
Spare Parts
ltem Qty Part #
8,000 Hour Kit/1 Year
Prefilter Element FRP-95-115 1/4000 hrs 2 Fl029-1
Microalescer Element MTP-95-549 1/8000
hrs 1 FI020-1
16,000 Hour Kit/2 Year
Prefilter Element FRP-95-115 1/4000 hrs 4  FI029-1
Microalescer Element MTP-95-549 1/8000
hrs 2 Fl020-1
3/8" Feed Valve Rebuild Kit 302272 2 VA096-1
3/8" Waste Valve Rebuild Kit 302272 2 VA096-1
3/8" Equalization Valve Rebuild Kit 1 VA432-1
1/8" Drain Valve 1 VA495-2
40,000 Hour Kit/5 Year
Prefilter Element FRP-95-115 1/4000 hrs 10 FI029-1
Microalescer Element MTP-95-549 1/8000
hrs 5 FI020-1
3/8" Feed Valve Rebuild Kit 302272 4  VA096-1
3/8" Waste Valve Rebuild Kit 302272 4  VA096-1
3/8" Equalization Valve Rebuild Kit 4 VA432-1
1/8" Drain Valve 2  VA495-2
Emergency spares
3/8" Feed,Waste,Equalization Valve Coil
2184103 VA112-1
Sol. Valve for EQ VA430-1
Guage 0-100psi GA052-1
Led Lamp Green ILO57-2
Led Lamp Yellow ILO57-3
MagnalLube PS211-1
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AS-E Parts
Spare Parts
ltem Qty Part #
8,000 Hour Kit/1 Year
Prefilter Element FRP-95-115 1/4000 hrs 2 FI029-1
Microalescer Element MTP-95-549 1/8000
hrs 1 FI020-1
16,000 Hour Kit/2 Year
Prefilter Element FRP-95-115 1/4000 hrs 4 FI029-1
Microalescer Element MTP-95-549 1/8000
hrs 2 FI1020-1
1/2" Feed Valve Rebuild Kit 302272 2 VA096-1
3/4" Waste Valve Rebuild Kit 302276 2 VA101-1
1/2" Equalization Valve Rebuild Kit C131204 1 VA432-1
1/8" Drain Valve SC8225B003V 1 VA495-2
40,000 Hour Kit/5 Year
Prefilter Element FRP-95-115 1/4000 hrs 10 FI029-1
Microalescer Element MTP-95-549 1/8000
hrs 5 FI020-1
1/2" Feed Valve Rebuild Kit 302272 4 VA096-1
3/4" Waste Valve Rebuild Kit 302276 4 VA101-1
1/2" Equalization Valve Rebuild Kit C131204 2 VA432-1
1/8" Drain Valve SC8225B003V 2 VA495-2
Emergency spares
Muffler Element 1" MUO055-1
1/2" EQ Valve & Operator VA426-1
SOL Valve for Operator VA430-1
3/8" Check Valve VA027-1
Feed, Waste Valve Coil 238612032 VA389-1
MagnalLube PS211-1
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AS-G Parts

Spare Parts

Item

8,000 Hour Kit/1 Year

Prefilter Element FRP-95-209 1/4000 hrs

Microalescer Element MTP-95-551 1/8000
hrs

16,000 Hour Kit/2 Year

Prefilter Element FRP-95-209 1/4000 hrs
Microalescer Element MTP-95-551 1/8000
hrs

3/4" Feed Valve Rebuild Kit 302276

1" Waste Valve Rebuild Kit 302283

3/4™ Equalization Valve Rebuild Kit C131205
1/8" Drain Valve SC8225B003V

40,000 Hour Kit/5 Year

Prefilter Element FRP-95-209 1/4000 hrs
Microalescer Element MTP-95-551 1/8000
hrs

3/4" Feed Valve Rebuild Kit 302276

1" Waste Valve Rebuild Kit 302283

3/4™ Equalization Valve Rebuild Kit C131205
1/8" Drain Valve SC8225B003V

Emergency spares

Muffler Element 1 1/2"

3/4" EQ Valve & Operator

SOL Valve for Operator

3/8" Check Valve

3/4" Feed Valve Coil 238612032
1" Waste Valve Coil 272612032
Magnalube

Qty Part #

2 F1030-1

1 F1016-1

4 F1030-1

2 Fl016-1
2 VA101-1
2 VA103-1
1 VA433-1
1 VA495-2

10 FI1030-1

Fl016-1
VA101-1
VA103-1
VA433-1
VA495-2

NN B BMOG

MUO056-1
VA427-1
VA430-1
VA027-1
VA389-1
VA360-1
PS211-1
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AS-J Parts

Spare Parts

Item

8,000 Hour Kit/1 Year

Prefilter Element FRP-95-209 1/4000 hrs

Microalescer Element MTP-95-551 1/8000
hrs

16,000 Hour Kit/2 Year

Prefilter Element FRP-95-209 1/4000 hrs
Microalescer Element MTP-95-551 1/8000
hrs

1" Feed Valve Rebuild Kit 302283

1 1/2" Waste Valve Rebuild Kit 302286N
1" Equalization Valve Rebuild Kit C131206
1/8" Drain Valve SC8225B003V

40,000 Hour Kit/5 Year

Prefilter Element FRP-95-209 1/4000 hrs
Microalescer Element MTP-95-551 1/8000
hrs

1" Feed Valve Rebuild Kit 302283

1 1/2" Waste Valve Rebuild Kit 302286N
1" Equalization Valve Rebuild Kit C131206
1/8" Drain Valve SC8225B003V

Emergency spares

Muffler Element 2"

1" EQ VALVE & OPERATOR

SOL FOR OPERATOR

3/8" Check Valve

Feed, Waste Valve Coil 272612032
Magnalube

Qty

2

NN B BMOG

Part #

F1030-1

Fl016-1

F1030-1

Fl016-1
VA103-1
VA104-1
VA434-1
VA495-2

FI030-1

Fl016-1
VA103-1
VA104-1
VA434-1
VA495-2

MUO057-1
VA428-1
VA430-1
VA027-1
VA360-1
PS211-1
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AS-K Parts
Spare Parts
Item Qty Part #
8,000 Hour Kit/1 Year
Prefilter Element FRP-95-209 1/4000 hrs 2 FI030-1
Microalescer Element MTP-95-559 1/8000
hrs 1 Fl017-1
16,000 Hour Kit/2 Year
Prefilter Element FRP-95-209 1/4000 hrs 4 FI030-1
Microalescer Element MTP-95-559 1/8000
hrs 2 FI017-1
1 1/2" Feed Valve Rebuild Kit 302286N 2 VA104-1
1 1/2" Waste Valve Rebuild Kit 302286N 2 VA104-1
1" Equalization Valve Rebuild KitC131206 1 VA434-1
1/8" Drain Valve SC8225B003V 1 VA495-2
40,000 Hour Kit/5 Year
Prefilter Element FRP-95-209 1/4000 hrs 10 FI030-1
Microalescer Element MTP-95-559 1/8000
hrs 5 Fl017-1
1 1/2" Feed Valve Rebuild Kit 302286N 4 VA104-1
1 1/2" Waste Valve Rebuild Kit 302286N 4 VA104-1
1" Equalization Valve Rebuild Kit C131206 2 VA434-1
1/8" Drain Valve SC8225B003V 2 VA495-2
Emergency spares
3/4" Check Valve VA027-3
1 1/2" Feed, Waste Valve Coil 272612032 VA360-1
1" EQ VALVE & OPERATOR VA428-1
SOL VALVE FOR OPERATOR VA430-1
Muffler Element 2" MUO057-1
Magnalube PS211-1
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AS-L Parts
Spare Parts
ltem Qty Part #
8,000 Hour Kit/1 Year
Prefilter Element FRP-95-209 1/4000 hrs 2 FI030-1
Microalescer Element MTP-95-559 1/8000
hrs 1 Fl017-1
16,000 Hour Kit/2 Year
Prefilter Element FRP-95-209 1/4000 hrs 4 FI030-1
Microalescer Element MTP-95-559 1/8000
hrs 2 Fl017-1
1 1/2" Feed Valve Rebuild Kit 302286N 2 VA104-1
1 1/2" Waste Valve Rebuild Kit 302286N 4 VA104-1
1 1/4" Equalization Valve Rebuild Kit
C131207 1 VA435-1
1/8" Drain Valve SC8225B003V 1 VA495-2
40,000 Hour Kit/5 Year
Prefilter Element FRP-95-209 1/4000 hrs 10 FI030-1
Microalescer Element MTP-95-559 1/8000
hrs 5 Fl017-1
1 1/2" Feed Valve Rebuild Kit 302286N 4 VA104-1
1 1/2" Waste Valve Rebuild Kit 302286N 8 VA104-1
1 1/4" Equalization Valve Rebuild Kit
C131207 2 VA435-1
1/8" Drain Valve SC8225B003V 2 VA495-2
Emergency spares
Muffler Element 2" MUO57-1
1 1/4" EQ Valve & Operator VA431-1
SOL Valve for Operator VA430-1
3/4" Check Valve VA027-3
1 1/2" Feed, Waste Valve Coil 272 612 032 VA360-1
MagnalLube PS211-1
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AS-N Parts
Spare Parts
Iltem Qty Part#
8,000 Hour Kit/1 Year
Prefilter Element FRP-95-209 1/4000 hrs 2 FI081-1
Microalescer Element MTP-95-559 1/8000 hrs 1 FI049-1
16,000 Hour Kit/2 Year
Prefilter Element FRP-95-209 1/4000 hrs 4 FI081-1
Microalescer Element MTP-95-559 1/8000 hrs 2  Fl049-1
1 1/2" Feed Valve Rebuild Kit C131208 2 VA451-1
2 1/2" Waste Valve Rebuild Kit C131622 2  VA490-1
1 1/4" Equalization Valve Rebuild Kit C131207 1 VA435-1
1/8" Drain Valve SC8225B003V 1 VAO009-2
40,000 Hour Kit/5 Year
Prefilter Element FRP-95-209 1/4000 hrs 10 FI081-1
Microalescer Element MTP-95-559 1/8000 hrs 5 FI049-1
1 1/2" Feed Valve Rebuild Kit C131208 4 VA451-1
2 1/2" Waste Valve Rebuild Kit C131622 4 VA490-1
1 1/4" Equalization Valve Rebuild Kit C131207 2 VA435-1
1/8" Drain Valve SC8225B003V 2 VAO009-2
Emergency spares
Muffler Element 2" MUO57-1
Lamp LED green ILO57-2
Lamp LED yellow ILO57-3
Gauge 0-100psig GA052-1
1 1/4" EQ Valve & Operator VA431-1
SOL Valve for Operator VA431-1 EQ valve VA430-1
1 1/2 "Feed Valve & Operator VA429-2
SOL Valve for Operator VA429-2 EQ valve & VA447-1 Waste Valve VA444-1
2 1/2" Waste Valve & Operator VA447-1
3 Amp Fuse FUO004-1
2 Amp Fuse FUO015-1
.5 Amp Fuse FU024-1
3/4" Check Valve VA027-3
1 1/2" Feed Valve Coil 272 612 032 VA360-1
MagnalLube PS211-1

C-8
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AS-P Parts
Spare Parts
Iltem Qty Part #
8,000 Hour Kit/1 Year
Prefilter Element FRP-95-209 1/4000 hrs 2 FI079-1
Microalescer Element MTP-95-559 1/8000 hrs 1 FI010-1
16,000 Hour Kit/2 Year
Prefilter Element FRP-95-209 1/4000 hrs 4 FI079-1
Microalescer Element MTP-95-559 1/8000 hrs 2 FI010-1
2" Feed Valve Rebuild Kit 2  VA489-1
2 1/2" Waste Valve Rebuild Kit C131622 2 VA490-1
1 1/2" Equalization Valve Rebuild Kit 1 VA451-1
1/8" Drain Valve SC8225B003V 1 VAO009-2

40,000 Hour Kit/5 Year
Prefilter Element FRP-95-209 1/4000 hrs 10 FI079-1

Microalescer Element MTP-95-559 1/8000 hrs 5 FI010-1
2" Feed Valve Rebuild Kit 4  VA489-1
2 1/2" Waste Valve Rebuild Kit C131622 4  VA490-1
1 1/2" Equalization Valve Rebuild Kit 2 VA451-1
1/8" Drain Valve SC8225B003V 2  VA009-2
Emergency spares

Muffler Element 2" MUO57-1
Lamp LED green ILO57-2
Lamp LED yellow ILO57-3
Gauge 0-100psig GA052-1
1 1/2 "EQ Valve & Operator VA429-3
SOL Valve for Operators Feed valve, EQ valve & Waste Valve VA444-1
2 1/2" Waste Valve & Operators VA447-1
2" Feed Valve & Operator VA446-1
Rebuild kit for 3 way valve operators VA452-1
3 Amp Fuse FU004-1
2 Amp Fuse FUO015-1
.5 Amp Fuse FU024-1
3/4" Check Valve VA027-3
Magnalube PS211-1
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D Appendix Component Literature

Programmable Logic

Controller m Allen-Bradley
Micrologix 1200
Programmable Logic Controller (PLC)
Data Sheet

Filters ®m  Wilkerson Corporation
%" FPT, Type C
MICROalescer Filter
Installation and Maintenance Sheet

B Standard Filter
" 3" and 1" FPT, 83-531-000 REV 1
Installation and Maintenance Sheet

B Wilkerson Corporation
¥ " FPT, Type C
MICROalescer Filter
Installation and Maintenance Sheet

B Wilkerson Corporation
Filter Model M32
Installation and Maintenance Sheet

B Wilkerson Corporation
Filter Model F35
Installation and Maintenance Sheet

B Wilkerson Corporation
Filter Model M35
Installation and Maintenance Sheet

Regulators B Wilkerson Corporation
" FPT, Flow Regulator
Installation and Maintenance Sheet

B Wilkerson Corporation
%" FPT, Dial-Air™ Regulator
Installation and Maintenance Sheet
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Pressure Transducer

Valves

Wilkerson Corporation
Dial-Air™ Regulator
Installation and Maintenance Sheet

MSI Sensors
MSP 300
Specification Sheet

Neles-Jamesbury

Y¥-inch—2-inch Series 4000

3 Piece Ball Valves

Installation, Maintenance and Operating
Instructions

ASCO Valves

1/8", 4", or 3/8” NPT Solenoid Valves
Series 8262 and 8263

Installation and Maintenance Instructions

ASCO Valves

Open-Frame Solenoids

Series U003 and US8003

Installation and Maintenance Instructions

ASCO Valves

3/8”, ¥2" and 34" Solenoid Valves

Series 8210 and 8211

Installation and Maintenance Instructions

ASCO Valves

1", 1 -1/4" and 1-1/2” Solenoid Valves
Series 8210 and 8211

Installation and Maintenance Instructions

ASCO Valves

Red-Hat Il

Series 8017G and 8014

Installation, Maintenance and Operating
Instructions

ASCO Valves

2-way Auxiliary-Operated Pilot
Controlled Piston Valves

Series 8290

Installation and Maintenance Instructions

D-2
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Magnalube-G

® Banjo
Direct Mounted Control Solenoid Valve
Installation Instructions

B Saunders Enterprises, Inc.
Grease for Feed Air Regulators
Material Safety Data Sheet

AS-D+—AS-P Series Instruction Manual
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MicroLogix 1200
Controllers

Controller Specifications

The following tables summarize the specifications for MicroLogix 1200
controllers.

Table 1 Controller General Specifications

Specification All 1762 Controllers

Memory Size and Type

BK flash memory: 4K user program, 2K usar data

Data Elements

configurable, usar-defined file structure, 2K max data size

Throughput

7 ms {for a typical 1K word user program]!”

M & typical user program contain bit, timer, counter, math ard filz instructians.

Table 3 Controller Power and /0 Configuration

Bullgtin NurnbarJ

Baza Linit

MNumber of /0

Figure 2 Catalog Number Detail

1762 - L AWA R

\—F‘ru;ra mmer'Hh | Fort

R = Equippad
Mana = Mot Equippad

Power Supply
B =120/240V ac

Input Type: B=2Vde
A =120V ac
B=24Vdc Output Type:
W = Ralay

¥ = Relay/24V de FET

Line Power Inputs Qutputs High Speed /0 | Catalog Number
120/240V ac (14} 120V ac {10} Relay nfa 17E2-L248WA, -LZ4AWAR
120/240V ac (24} 120V ac {16) Relay nsa 17E2-LA08WA, -LADAWAR
1207240V ac (10) Standard 24V dc {10 Relay {4) 20 kHz input 1762-L24BWA, -L24BWAR
{4] Fast 24V de
120240V ac {20 Standard 24V de {16 Relay {4) 20 kHz input 17E2-LA0BWA, -LAOBWAR
{4) Fast 24V de
24 de (10 Standard 24V dc 5] Relay {4) 20 kHz input 1762-L24BXE, -L24BXBR
(4] Fast 24V dc (4) Standard 24V de FET {1 20 kHz output
(1) Fast 24V de FET
24V deo {20 Standard 24V dc {8 Relay {4) 20 kHz input 1762-L40BXE, -LA0EXER
[4] Fast 24V dc (7] Standard 24% dc FET [1) 200 kHz output
{1) Fast 24V dc FET

AS-D+—AS-P Series Instruction Manual
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Table 4 Controller Power Supply $pecifications

Specification 1762-
LZAAWA, LADAWA, L24BWA, L40BWA, LZ4BXB, LJDBXE,
LZ4AWAR LADAWAR L24BWAR LI0BWAR L24BXBR LAOEXBR
Poiwer Supply Voltage | 85 to Z65Y ac at 47 to 63 Hz 204 10 26.4 de Class 2 SELV
Power Consumption | 68 VA | B0 VA | 70V | BZVA 2TW 40w
Power Supply Inrush | 120V ac 264 for 8 ms 24V di: 24V di:
Current {max.) 2400 ac: 404 for 4 ms 154 for 20 ms 154 for 30 ms
aimum By di | 400 ma GO0 mA 400 mé GO0 m, A00 mi GO0 ma
Load 24V de | 350 ma GO0 mA 360 mé 500 mé, 350 ma& A0 ma
Current!!
Maeimum Load Power | 10.4W 15W 12W 16W 10.4W 15W
24V de Sensor Power [ nfa nfa 2h0md, 400 pF [ 400 ma, 400 pF | nfa n'a
capacitance capacitance
M. MK,

M See Syztem Expansion Calculations on page 26 for an example system validstion worksheet 1o calculate expansion 140 power usage.

Figure & DC Input Power Requirements for BXB Units

ka
=

1762-LMEXB, 1762-L2BXER Typical Power Requirema s

Coloulutad Lond Powar (Watis)

L fﬂ__ﬁ___--rﬂ__,,-ﬂ-"
.‘5‘
Lf B —]
B2 |
£3 &
E

a

a 2 4 [} a 10

Input Povwer Required

28 i Wi tisi

1762-LA0BXE, 1762-LA0EXER Typical Power Requirements

e
-3 %
b —t
|

= —

1

5

]

1] I i [ B in 12 14

Caloulstad Lond Powar (Walis)
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Table 6 Controller Input Specifications

Specification

1762-L2Z4AWA, -L24AWAR
1762-L4DAWA, -L20AWAR

1762-L24BWA, -L24BXE, -LA0BWA, -L40BXB
1762-L24BWAR, -L24BXEBR. -L30BEWAR, -L10EXER

Inputs 0 through 3

Inputs 4 and higher

(In-State Voltage Range

79 10 132V ac at 47 Hz to 63 Hz

14 to 26.4 de at 55°C (121°F)

10 to 26.4Y de at B5°C (121°F)

14 10 30,0V de at 30°C (86°F) 10 10 30,0V de at 30°C (86°F)
ff-5tate Violtage Range [t 20V ac 0By de
(perating Frequency na [ Hz to 20 kHz O Hzto1 kHz

{zcan time dependent]

Signal Delay {ma. )

OM Delay =20 ms
OFF Delay=20ms

standard inputs: selectable from 0
high-speed inputs: selectable from

Bio 16ms
0.025 to 16 ms

(n-State Cument:

Minimum 5.0 mé at 7aV ac 25 maat 14V do 20 maat 10V do
Mominal 12 mé at 120V ac 73 mA at 24V de 2.9 mA at 24V de
hAaimum 16.0ma at 132V ac 12.0mé4 at 30V do 12.0 mé& at 30V de
(ff-5tate Leakage Current 2.5 mad max. 1.5 m& min.
{ma)
Mominal Impedance 12K L2at 50 Hz A3K 0 27K L2

10K L2 at 60 Hz
Maimurm Inrush Current 250 mA at 120V ac nsa

AS-D+—AS-P Series Instruction Manual
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Table 7 Controller Digital Output Specifications

Specification 1762-
L24AWA, L2ABWA, L24BXE, L24BXE, -L20BXE
LADAWA, LAOBWA, LAOEXE, LZ4BXEBR, -L40BXBR
L2JAWAR, L2AEWAR, L24BXBR,
LA0AWAR, LAOEWAR, L40BXBR
Relay FET Standard Operation | FET High-Speed
Operation |0 utput 2 only)
(perating Violtage Range 510125V de 21.6 10 Z7.6V do 21.6 10 Z7.6Y do
5o 264V ac
Continuous Current per Point {max.] | See Table &, Relay Contact Rating. | See Figure 9, FET Standard | 100 mA
Cutputs Continuous Current
per Poinit jman.).
Continuous Current per Comman g.04 7.54 for L24BXB, L24EXER
(max) 8.04 for LAOBXE, LAOEXER
Continuous Current per Controller 304 or total of per-point loads, whichever is less at 1504 max.
{mamw) 204 or total of per-point loads, whichever is less at 2400 max.
On-State Current (min.) 10.0ma Tma 10,0 ma
0ff-State Leakage Current (max.) 0ma 1 mé
Signal Delay (max. | - resistive load OM Delay=10ms OM Delay=0.1ms OMN Delay =6 ps

OFF Delay=10ms

OFF Delay=1.0ms

OFF Delay =18 ps

Surge Current per Point (peak)

n/a

a4 for 10 me!

m Fapeatability is onca every 2 saconds at +55°C (+131°F, cnce avery 1 second at +30°C (+26°FL

Table 8 Relay Contact Rating

Maximum | Amperes Amperes | Voltamperes
Voltage Make Break Continuous | yraye Break
2400 ac 754 0754 254 1800 Vit 180VA
120V ac 154 1.54

125vde | ggzzall 104 2BVA

24V de Al 208

1% For dz valtage applications, the make/break ampsre rating for relay contacts can ba datermired by dividng
28V by the applisd do voltage. For example, 23 VA48V dc = 0584, For e woltage applications lass than 43V,
the make/break ratirgs for relay contacts canmat excead 24, For devoltage applications greater than 43V, the
make/break ratings for relay contact canrat exceed 14,

AS-D+—AS-P Series Instruction Manual



AirSep® Corporation

AS-D+—AS-P Series Instruction Manual

D-9



AirSep® Corporation

D-10 AS-D+—AS-P Series Instruction Manual



AirSep® Corporation

AS-D+—AS-P Series Instruction Manual D-11



AirSep® Corporation

AS-D+—AS-P Series Instruction Manual D-13



AirSep® Corporation

AS-D+—AS-P Series Instruction Manual D-15



AirSep® Corporation

D-16 AS-D+—AS-P Series Instruction Manual



AirSep® Corporation

AS-D+—AS-P Series Instruction Manual D-17



AirSep® Corporation

AS-D+—AS-P Series Instruction Manual D-19



AirSep® Corporation

WILKERSON

OPERATIONS *

EXGEPT as othenise specified by the manufacturer, this podust is specifically designed ©r compressed
air sRvice, and uss with any ather fluid (iquid or ges) i 4 misapplcation. Forexample, use with or ingehon
of certain hazamous liquids or gases in the system isuch as alcohol or iquid petmeum gas) could be ham-
ful tor the: unit or result in @ combustile condition or kazamous exemal leakage, Manufaturers wamanties
are voil in the event of misapplization, and manufacturer assumes no responsibility for any esulting bss.
Befom: using with fluids other than compressed air, or far nonindustial appleations, r for i support sps-
tems cansult manutacturer for witen approval

ATTEHTION: Make sure bowl i fully inserted into body, and then fully tumed to ek bowlin place before apphy-
ing air prESsUR © uni. When bowl b propery installed, the alinment markings: on the bowlbowky uam sssem-
bhy and the marks an the body will line up, indisating pmper assembly. Failue 1o do so may cause air pressure
1o biow bowl off of un, esulting inserious persanalinjury or death.

INSTALLATION

1. Purge downstream air line of oil

2 Install the urnit with the airflowing in the direction indicated by
the arrow on the body andfor the DP2 Differential Pressure Indicator.

3. The drain line connection is dependent on the type of drain that
15 selected.

4, Maximum inlet pressure and operating temperature ratings are:
urits with DP2 150 psig (10,3 bar) 150°F {86°C); units without DP2:
300 psig (20 bar) 150°F (66°C)

NOTE: CONTAMINATES REMOVED FROM THE COMPRESSED AIR
SYSTEM MUST BE DISPOSED OF IN ACCORDANCE WITH
LOGAL, STATE AND FEDERAL STANDARDS.

MAINTENANGE

1. TO CLEAN OR REFLACE FILTER ELEMENT: Shut off air supply and
reduce pressurs in the unit to zero, remove the 8 sorews from the filter
housing, unscrew the filter support and remove filter element
IF THE UNIT HAS ARIGID FILTER ELEMENT: remove and clean period-
ically by tapping on & hard suface, and blowing off with air gun. Torgue
element suppert to 8 £1 ft. [b. when replacing element. Element should
be cleanedireplaced when the DP2 differential pressure indicaloris
completely red.

IF THE UMNIT HAS A MANLIAL DRAIN, DRAIN THE UNIT ONCE EVERY
BHOURS MIMNIMUM. To do so, rotate the drain knob to the left one or
twaoturns ® If the unit is equipped with an automatic drain, cean the
screen around the drain. Clean screen by blowing off with air gun.
Whenthe bowl becomes difty, clean with a dry clean cloth,

. Before placing the unit in service, make sure that the bowl is properly
reinstalled, and securely bolted in place.

*NQTE: In the event the drain knob is over-rotated, it may become disen-
gaged from the drain stem. In such a case, pull down on both the
knob and the stem while rotating to the right to re-engage.

REPAIR KITS AND REPLACEMENT PARTS

Filter Element Kit (F35)

W

ra

f ]

{includes filter element and o-rings) FRP-95-505
Filter Element Kit Type (F36)
{includes filter element and o-rings) ... ... .FRP-95-506
Filter Element Kit Type (F37)
fincludes filter element, o-fin@) ... . FRPA5-507
Drain Plate Kits
Drain Plate (For use with internal Automatic Mechanical
float drain - MNo. GRP-95-981 or GRP-85-300) GRP-95-391
Drain Plate (Y% NPT) .. GRP95-392
DrainPlate e Ya......... .GRP-95-3%4
Drain Plate {'f NPT) .. .GRP-95-393
Drain Plate Re Va.. . ..GRP-95-395
Differential Pressure Indlcator (Standard) DP2-01-001
Differertial Pressure Removal Cap Kit GRP-95-022
Bowl C-ring Kit ..o GRPAO 5291
Drains
Intemal Crrains:
Automatic Mechanical Drain (Fluorocarbaon
seals wilks NPT stem) GRP95081
Automatic Mechanical Drain (Flusrocarbon
seals wiR Ve stem)......... .....GRP-96-300
Wanual Overnde for Auto Draln (GRP 95—981 ‘fa NPT) ..GRP-98-000
(GRP-98-300 R '%).......... ..GRP-96-100
E:xdernal Drains
External Automatic Mechanical Drain X01-04-000
External Automatic Mechanical Drain X02-04-F00
External Automatic Mechanical Drain........................... XB3-04-000

(Zee reverse side for Repair and Replacement Parls cont.)

42
INSTALLATION AND

MAINTENANCE SHEET
Filter Models F35, F36 and F37
with Variations and Accessories

T
DP2 DIFFERE NT\AL-—-_.._______"‘I;E?\SCREW

PRESSURE I ‘ | (2 Reqguired)
1|1

INDICATOR

ORNG~—___ |

-]

[}~ DERECTOR
VANE

5TUD
/

5 MICRON
ELEMENT

| ~BAFFLE

ORNG—"" %’

NUT/EF
(Torque 8 + 1 FT.-LB) E ——O-RING
|

| L 1
[
/

N/

|
N | SCREWS

0. R\NG/L' (Torgue %4 £ 2 FT.-LB.)

[0 |0 Qa2 Requirsd)

AUTOMATIC
|7—|
DRAIN PLATE

MECHAMICAL
L Ll

METAL
BOWL

DRAIN (Optional)

O-RING
DRAIN PLATE

SCREWS
/ 16+ 2 FT.1B)

BRequ\red

SCREWS
= Requned

83-716-000 REY B 11/96
Frinted inthe U.3.A,

{1 Required)
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REPAIR KITS AND REPLACEMENT PARTS Cont.

Automatic Electric Drain Valve

MODEL PORT | ORIFICE OPERATING PRESS
NUMBERKIT | SIZE SIZE ELECTRICAL MIN. MAX.

X20-02-ED00 | 4 NPT The 115 YACGHPHEDE0Hz | 2 psig 300 psig
X20-02-EE00 | NPT “let 230 VAGHPHIS0-80Hz | 2 psig 300 psig
X20-02-EG00 | Y MPT Tt 24 DG 5 psig 200 psig
X20-04-EDO0 | NPT ts 115 VACHPHEO-B0HZ | 2 psig 300 psig
X20-04-EE00 | %' NPT e 230 VAGHPHIS0-80Hz | 2 psig 200 psig
¥20-04-ECO0 | NPT = 24 VDG 5 psig 300 psig

D-22
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WILKERSON.

OPERATIONS

WARNING

EXCEPT as athenwiss speciiied by manutacturr, this product is specifially designed for campressed
air s2mice only, and usewith any other fluids (liquid orgas) isa misappleaton. Forexample, uss with
or injestion of certain Mazamous liquids or gases in the system (sush asakohol or iquid petmieum gas)
could be harmful o the: unit ar Esukt in & combustible condition or hazardous external kakage
Mianutacturer's warmnties are woid in the ewent of misapplication, and manufacturer assurmes no
respans billy for any resuling bss. Before using with fluids other than air, or for non-industrial
applialinns, consult manufactuer orwiitten approval

INSTALLATION

Purge downstream air line of oil

Install the unit with the air flowing in the direction indicated by

the arrow on the body andfor the DP2 Differential Pressure Indicator.
The drain line connection is dependent onthe type of drain that

is selected

Maczimum inlet pressure and operating temperature ratings: units with
DP2,150 psig (10,3 bar) and 150°F {66°CY units without DP2: 300 psig
(20,7 bar) 150°F (56°C).

[

B

TYPICAL INSTALLATION (not to scale)
E E F

» >

A PREFILTER - It is recommended that a Wilkerson “B1” Element
coalescing prefilter (particle removal down to 1.0 micron; maximum

downstream remaining oil content is 0.5 ppmiwt.) is installed to protect the

dryer from contaminants and extend the element life in the high efficiency
coalescing filker {filtter “C™)

B. AR DRYER - (Refrigerated or Desiccant). Anair dryer is
recommended if water vapor condensation is a problem

C. HIGH EFFICIENCY COALESCER FILTER - It is recommended that a
Wilkerson “C" element coalescer {particle removal down to 0.01
micron, maximum downstream remaining oil content 0.01 ppm/wt) be
installed to protect the compressed air system from oil and particulate
contamination

0. OIL YAPORFILTER - The Type D element filter {maximum downstream
remaining oil content 0.003 ppmist) is an adsorption type for
removing oil vapors, oil-associated odors, whether petrolsum base or
synthetic base and nearly 100% of any remaining solid contaminarts

E. DIFFERENTIAL PRESSURE INDICATOR/GAUGE - Maximum
recommended pressure drop across coalescer filters is ¥ psi (0.5
bar). This can be monitored by installing a Wilkerson DP2 differential
pressure indicator,

F. WALVE - Do not use a valve or shutoff device in conjunction with a
coalescer filter that will allow a momentary or surge pres sure
drop greater than 50 psid (3,4 bar). To avoid high surges which can
either ruin the element or momentarily allow downstream contamination,
use a slow-opening type walve

MAINTENANCE

1. The element operates effectively when it is saturated. The element's
useful life will end only when the DP2 differential pressure indicater is
completely red. The element cannot be cleaned or reused and must be
replaced at the end of its useful life

IF THE UNIT HAS A MANUAL DRAIN, DRAIN THE UNIT ONCE EVERY
8 HOURS MINIMUM. If the unit is equipped with an automatic drain clean
the screen around the drain. Clean screen by blowing off with air gun.
When bowl becomes dirty, clean with a dry clean cloth.

Before placing the unit in service, make sure thatthe bowl is propery
reinstalled, and securely bolted in place per noted torgue specification.

]

SR X}

(See reverse side for Repair and Replacement Kits)

4—2
INSTALLATION AND

MAINTENANCE SHEET

Filter Models M35, M36 and M37
with Variations and Accessories

SCREW
I 1" (3 Raquired)
DP2 DIFFERENTIAL |
PRESSURE
INDICATOR ili
COVER
S1UD \|
O-RING
COALESCING
ELEMENT
T B1.C or

Adsorption Element

O-RING D {01 vapor rem oval)
NUT

(Torque & + 1 FT-LB.)

IL

O-RING

cm

METAL
BOWL
(1 Required)

SCREWS
2 Required)

[
I I I/(Torque 544 2FTABY

AUTOMATIC
_I MECHANIC AL
DRAIN (Optional)
O-RING
DRAIN PLATE
DRAIN PLATE SCREWS

(Torgque 16 = 2FT.-LB.)
SCREWS oL 1

y

O-RING

]

1L | Bla— (8 Required)

{5 Required) HUT

83-718-000 REW B 1008
Printedinthe U.S A
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REPAIR KITS AND REPLACEMENT PARTS

Filter Element Kit {kit includes filter element, element o-ring and retainer o-ring)

Element Types

Type B1 Type G Type D
Model (1 micron) {0.01 micron) {oil vapor, adsorption)
M35 MSP-95-502 MTP-95-502 MXP-95-502
M36 MSP-95-503 MTP-95-503 MXP-95-503
mM37 MSP-95-504 MTP-95-504 MXP-95-504

Drain Plate Kit
Drain Plate (Use with internal autom atic
mechanical float drain ne. GRP-95-981 or GRP-96-300).. GRP-95-391

Drain Plate {¥s NPT) GRP-95-392
Drain Plate (Rc ') GRP-95-394
Drain Plate {2 NFT) GRP-95-393
Drain Plate (Rc 'z GRP-95-395
Bowl O-ring Kit GRP-95-291
Differential Pressure Indicator {(Standard) ... DP2-01-001
DP2 Removal Cap Kit {for 300 psig appl.}....ooooeiciee .....GRP-95-022

Internal Drains:
Automatic Mechanical Drain (Fluorocarbon
seals with NPT stem) ... SRR GRP-95-981
Auptomatic Mechanical Drain {Fluerocarbon

...GRP-96-300
GRP-96-000
..GRP-96-100

External Drains

Extemal Automatic Mechanical Drain ... X01-04-000

Extemal Automatic Mechanical Drain ... .X02-04-F00

Extemal Automatic Mechanical Drain...... XB3-04-000

Automatic Electric Drain Valve

MODEL PORT ORIFICE OPERATING PRESS
NUMEER KIT SIZE SIZE ELECTRICAL MIN. MAX.
X20-02-EE00 | e MPT e 116 VAGH Ph/B0-B0Hz | 2 psig 300 psig
X20-02-ED00 | "t NPT e 230WAGHPHAS0-80Hz | 2 psig 300 psig
¥20-02-EC00 | NPT te 24VDC 5 psig 300 psig
K20-04-EE0D | " NPT e 115 WVACHPRS0-80Hz | 2 psig 300 psig
X20-04-EDOO | 't MPT e 230 VACHPH/S0-80Hz | 2 psig 300 psig
X20-04-EC00 | NPT e 24VDG 5 psig 200 psiy

D-24
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mechanical specifications

Parformance at 77° F (25° €)
Pressura range

Accuracy {comblned linearlty, hysterasls and
repeatability)

Medla compatibility

Pressure ports

Pressura cycles

Pressure overload

Burst prassure

Lang term stabllity (1 year)

Electrical:
Supply voltage
Supply currert
outputs

Interface

Zero offset
Span tolerance
Output load

Molse
Bandwith {-3dB)

0 to 100, 250, 500, 1000, 2500, 5000, 10000 PSI {0 to 7, 17, 35, 70,
175, 350, 700 BAR) (For additional ranges consult factory)
«<1% of FS {for higher accuracy consult factorny)

17-4 PH stainless steel (for other material consult factony)
174" NFT {for other ports consult factony)

=10° full prassure cyclas

2% rated pressure

S or 20000 PSI whichever Is less

+0.25% F5 (Typlcal)

EWVD(C 10-30WDC

=10ma <1 5mas

0-100mVDC, ratlometric to supply (2) 1-5VDC, fied (4]
0.5-4.5WDC, ratiometric to supply (3} 4-20mA4, two wire (5)

2 ft. of PV Jacketed cable (for other options consult factory)
+3% of FS for 0-100mvy£2% for amplified (for tighter tolerances corsult factory)
+2% of Fs {for tghter tolerances consult factory)

1m0 Chm for milivolt output' SE Ohm min for high level voltage
0 Ohms @ 10V (1000 ohms @ 30v) for 4-20mA

<2mWRMS - for amplifled

D to 1KHz - for amplifled

ordering information

MSP200 -

Pressure Range E[

F=Ppi
E=BAR

Cutputs

2 =0 to 100myDiC
3= 5-45VDC
A=1to VD, fived

5 =4 to 20mé two wire * for others consult factory

Electrical Connections:

Outputs: 2 4 h
Red  +Supply Red +5upply Red +Supply
Black -Supply Black Ground Black Return
White -Dutput ‘White Output

Green +0utput

mechanical dimensions

I

/1.W1H NPT [CM Micke! Plated

03800
BT

fﬁ:

2400
(8028}

[

|-(.
1.880

internetwww.msisensors.com

Tel: 1-757-766-1500

MNorth America Toll Free: 1-800-745-8008
Fax: 1-757-766-4297

RevB 3/10004

[0 e 1
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JAMESBURY

NELES CONTROLS GROUP

\
IMO - 202

ISSUE 5/97

1/2" - 2" SERIES 4000
3 PIECE BALL VALVES

\.

INSTALLATION, MAINTENANCE
AND OPERATING INSTRUCTIONS

WARNING

FOR YOUR SAFETY, TAKE THE FOLLOWING PRECAU-
TIONS BEFORE REMOVING THE VALVE FROM THE
LINE, OR BEFORE ANY DISASSEMBLY:

I. DURING REMOVAL AND DISASSEMBLY, WEAR ANY
PROTECTIVE EQUIPMENT NORMALLY REQUIRED TO
PROTECT AGAINST DISCHARGE OF TRAFPPED FLUID.

2. DEPRESSURIZE THE LINE AND VALVE AS FOLLOWS:

A. PLACE THE VALVE IN THE OPEN POSITION AND

DRAIN THE LINE.

B. CYCLE THE VALVE TO RELIEVE RESIDUAL PRES-

SURE IN THE BODY CAVITY BEFORE REMOVAL

FROM THE LINE.

C. AFTER REMOVAL, AND BEFORE ANY DISASSEM-

BLY, CYCLE THE VALVE AGAIN SEVERAL TIMES.
3. SEAT AND BODY RATINGS - THE PRACTICAL
AND SAFE USE OF THIS PRODUCT IS DETERMINED BY
BOTH THE SEAT AND BODY RATING. READ THE
NAME TAG AND CHECK BOTH RATINGS. THIS PROD-
UCT IS AVAILABLE WITH A VARIETY OF SEAT MATE-
RIALS. SOME OF THE SEAT MATERIALS HAVE
PRESSURE RATINGS THAT ARE LESS THAN THE
BODY RATINGS. ALL OF THE BODY AND SEAT RAT-
INGS ARE DEPENDENT ON VALVE TYPE AND SIZE,
SEAT MATERIAL, BOLTING MATERIAL, AND
TEMPERATURE. DO NOT EXCEED THESE RATINGS.

NOTE: OPTIONAL ROUND AND OVAL HANDLES ARE
AVAILABLE FOR THESE VALVES IN PLACE OF LEVER HAN-
DLES.

INSTALLATION

|. Screwed End Style - Use standard piping practices to install
valves with threaded end caps. Y¥hen tightening valve to pipe, apply

wrench to end ap nearest the pipe being worked.

2. Weld End Style - All standard weld end valves must be partially
disassembled prior to welding Follow Steps I, 2, 4 and 5 of
DISASSEMBLY. Socket weld ends are per ANSI B16.11 and butt
weld ends are per ANSI B16.25. Welding should be done using
procedures and welders qualified under Section IX of the ASME
Boiler and Pressure Vessel Code. IMPORTANT: If the body
seals (6) are removed for welding, DO NOT MIX THEM.
When reassembling the valve, put each seal back into the
groove from which it was removed.

CAUTION: IF THE VALVE IS BEING DISASSEMBLED
FOR WELDING, DO NOT CUT OR SCRATCH THE
SEATS, SEALS AND SEALING SURFACES.

3. After valve is in line, or before testing, tighten stem nuts (16) 1/4
turn.

MAINTENANCE

Routine maintenance nsists of tightening the lower stem nut 1/4
turn periodically to compensate for the wear caused by the stem
turning against the stem seals. The upper stem nut should be
tightened a corresponding amount. ¥vhen tightening stem seals on
actuated valves, where the valve is connected to the actuator with
a no-play (clamped) coupling, loosen the coupling before tightening
the stem nut. Retighten the coupling. Overhaul maintenance con-
sists of replacing seats and seals. A standard service kit consisting
of these parts may be obtained from your Neles-Jamesbury, Inc
distributor (see Table 3).
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DISASSEMBLY

The Series 4000 ball valve is designed to be serviced in or out of the
line. The following instructions are for in-line disassembty. (For bench
disassembly, which may be more aonvenient, followa similar sequence).

1. Comply fully with the instructions in the WARNING section on
page one.

2. Be sure to cycle the valve. Leave in the open position. The body
center section will not swing out in the closed position.

3. Remove the top stem nut (16), spring tab washer (?) and handle (15).

4. Loosen all four body boltsitie rods (20). Remove three from the valve.
Leave the remaining bolt. in place with the nut backed off at least. 1/4”.

5. For positive alignment and ease of in-line assembly, each end cap
isinterlocked approximately /16" into the body as shown in Figure
3. To overcome this feature during in-line disassembly it is neces-
sary to separate each capat least 1/16” from the body. Sharply rap
body and caps with a block of wood or plastic mallet to break loose
body seal. Spread end aps and swing the body out of the line. If
pipe does not allow simple spreading, remove the remaining body
bolt and rotate center section per Figure |. This will improve access
to the end cap flange for ease of spreading. Swing the valve body
(1) out from between the end caps (2). Be careful not to damage
the sealing surfaces "A" (see Figure 3) at each end of the valve.

6. Turn the stem (4) so that the valve is fully closed. Remove body
seals (6) and seats (5). Body seals may be tightly compressed in
their grooves. Use extreme care when prying them out. Damage
such as scratches to the bottom of the groove will cause leaks. If
the seats are not easily removed, gently tap the ball (30) with a
piece of wood or other soft material.

7. Remove the ball (3).
8. Remove the lower stem nut (16) and the compression ring (18).

9. Press the stem (4) from the top into the valve body (1) and
remove it through the end of the body.

10. Carefully pry out and discard the old stem seals (7}, the stem
bearings (8), and the secondary seal (13), being careful not to
damage the bearing surfaces.

Figure |

ASSEMBLY

The following instructions are for in-line assembly. For bench
assembly, which may be more aonvenient, follow a similar sequence
by holding the valve in a vise by one end cap. Use care not to cut
or saatch the seats, seals or sealing surface.

I. With the valve swung to the out-of-line position, insert from the

inside of the body a stem bearing {8), a secondary seal {13}, then

another stem bearing (8) into the stem bore. For non Fire-Tested
valves use one stem bearing (8). See Figure 3 and parts list.

2. Insert the stem (4) horizontally into the body bore (threaded end
first). The blade at the ball end of the stem must be vertical (see
Figure 2A and 2B). Guide the stem into the stem hole being areful
not to scratch the bearings.

3.Holdingthe stem in place from the bottom, install two stem seals
(7), a compression ring (18) from the outside and thread on one
stem nut (16) until the stem starts to turn.

4. Place a wrench through the body on the bottom stem blade to hold
the stem stationary. Place another wrench on the stem nutand turn the
nut down until the seals are bottomed and the stem comes snugly into
place, applying the torque shown in Table 2. As an alternate to usinga
torque wrendh, tighten until snug plus an additional [/4-1/2 turn.

5. Align the stem blade with the ball slot. Insert the ball (3), and
rotate the stem (4) to the ball closed position.

6. Working at either end of the body (1), place a seat (5) into the
body. Fit it snugly against the dosed ball. NOTE: The sealing
surface of the seat is toward the ball (See Figure 4).

7. Place a body seal (6) into the machined sealing groove of the end
cap (2) (see Figure 3). Be certain the groove and seal are clean.

8. Repeat instructions 6 and 7 for assembly at the opposite end.
9. Turn the stem to the full ball open position.

10. Swing the entire body assembly back into the properly aligned
and interlodk position between the end caps, being careful not to
saratch the body seals. Caps may have to be spread slightly toaccept
the body.

11. Close the valve.

12. Bolt the valve together with lubricated body bolts (20) and nuts
(19). Tighten these bolts evenly and alternately. (See Table | for
the torques and lubricant.)

13. Attach the handle (I5), the spring tab washer (?) and seaure
them with the stem nut (16). (See Table 2 for torques.)

Figure 2A

SURFACE A SURFACE A

1/16” INTERLOCK

FIRE-TESTED

NON FIRE-TESTED

Figure 3

Figure 2B
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Table |
Required Fastener Torque, LB.-FT. (Except as Noted)
Fastener (Last Digit in Fig. No.) -1 -2 -4 -5 -7 -8 -3
Valve Size-Full Port Fastener Material Al93 Al%4 KMonel® Al93 A320 A453 Series 300
Sizein () GR.B7 GR.B8 GR.B/M GRLM. GR.660 Se. Sl
Fastener Idert. Mark B7 B8 K B7M L™ 660A OR @
660B
12" (142" 8-10 B-10 7-9 6-8 6-8 6-8 48- 60
LB.-IN.
34" 17-21 16 -20 I15-18 14-17 13- 16 14 -17 8-10
1" (314" 31-38 29 .34 26 -33 25-31 23-29 25 31 14 -18
14" (1" 35-43 33 41 30 -37 28 -35 26-33 28 -35 16 -21
| 12" (1 114" 74-93 71-89 64 -80 60-75 57-71 60 -75 35-44
2" (1142 84 - 105 80 - 100 72 -50 68 -85 64 -80 68 -85 40 - 50

NOTES:
I. Lubricate threads with Never-Seez® or equivalent.

2. Fastener materials have different corrosion, thermal and strength properties and should not be mixed. The fastener identification and
H H 3: i t 29

H Py plat H
cation-plate-item2%
3. Torque values are for lubricated, unplated fasteners.
® MONEL is a registered trademark of Inco.

Parts
ltemn Part Name Qty.
| Body [
2 Body Cap 2
3 Ball 1
4 Stem 1
5 Seat 2
é Body Seal 2
7 Stem Seal 2
a* Stem Bearing 2
9 Spring Tab Washer 1
13* Secondary Stem Seal 1
15 Handle 1
14 Stem Nut 2
18 Compression Ring 1
19 Body Nut 418
20 Body Bolt/Tie Rod 4
(SOCKET WELD 25 Weld End Tag |
ORBUTT YYELD 29 Identification Phte |

20 ONLY)
EEAEn *For Non Fire-Tested valves. item's @) and (13)
TIE RODS are rephced by a single stem bearing (8). See

Figure 3.

Figure 4
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SERVICE KITS Teble2
NOTE: FIRE-TESTED service kits indude two seats (5), two

stem seals (7), two stem bearings (8), a seandary seal (13) and Stem Nut Torque

two 316 stainless steel/graphite body seals (6). The body seals are

suitable for valves with carbon steel or 316 stainless trim. pelieiSzeblRullEcicS zshal () LB.-IN.
NOTE: NON FIRE-TESTED service kits include two seats (5), 112" - 3/4" (1/2") 50 - 60
one stem bearing (8) and two body seals (6). The body seals are
suitable for valves with carbon steel or 316 stainless trim. 1" -1 1/4" (3/4" - 1") 60-72
L2720 (1 1447 - 1 1/27) 135- 145
Table 3
Service Kits Valve Size - Full Port Size Shown in () FORFIRE -TESTED VALVYES
VALVE SIZE 112" (1/2") 314" 1" (3/4") L1412 (14 2 120
TFE SEATS RKN-107-TT  RKN-108-TT RKN-109-TT RKN-i10-TT RKN-I1I-TT RKN-1I2-TT
FILLED TFE SEATS RKN-107-MT RKN-108-MT RKN-109-MT RKN-110-MT RKN-111-MT RKN-I112-MT
DELRIN SEATS RKN-107-RT  RKN-108-RT RKN-109-RT RKN-110-RT RKN-I11-RT RKN-I{2-RT
PEEK SEATS RKN-107-LT  RKN-108-LT RKN-109-LT RKN-110-LT RKN-111-LT RKN-[12-LT
METAL SEATS RKN-107-DH RKN-108-DH RKN-109-DH RKN-110-DH RKN-111-DH RKN-112-DH
Service IGts Valve Size - Full Port Size Shown in () FOR NON FIRE-TESTED VALVES
VALVE SIZE 172" (172" 314" 1" (3/4") LAY L2 Yy 20 (1Y
TFE SEATS RKN-137-TT RKN-138-TT RKN-139-TT RKN-140-TT RKN-141-TT RKN-I142-TT
FILLED TFE SEATS RKN-137-MT RKN-138-MT RKN-139-MT RKN-140-MT RKN-14i-MT RKN-142-MT
UHMW POLY SEATS RKN-137-UB  RKN-i38-UB RKN-139-UB RKN-140-UB RKN-141-UB RKN-142-UB

NELES CONTROLS GROUP
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INSTALLATION AND
MAINTENANCE INSTRUCTIONS

BULLETINS

8210
821

2-WAY INTERNAL PILOT OPERATED SOLENOID VALVES
HUNG DIAPHRAGM — 3/8, 1/2 AND 3/4 N.P.T.

NORMALLY CLOSED OPERATION

Form No. V-5825

DESCRIPTION

Bulletin 8210°s are 2-way, normally closed, internal pilot operated sole-
noid valves. Valve body and bonnet are of brass construction. Standard
valves have a General Purpose, NEMA Type 1 Solenoid Enclosure.

Bulletin 8211's are the same as Bulletin 8210's except the solenoids are
equipped with an enclosure which is designed to meet NEMA Type 4
Watertight, NEMA Type 7 (C or D) Hazardous Locations - Class I, Group C
or D, and NEMA Type 9 (E, F or G) Hazardous Locations - Class 11, Group
E. F or G. The explosion-proof/ watertight solenoid enclosure is shown on
a separate sheet of Installation and Maintenance Instructions, Form No.
V-5380

Bulletin 8210 and 8211 valves with suffix 'HW' in the catalog number are
specifically designed for hot water service.
’ -

A

OPERATION

Normally Closed: Valve is closed when solenoid is de-energized and
opens when solenoid is energized.

MANUAL OPERATOR (Optionall

Valves with suffix *“MO" in catalog number are provided with a manual
wperator which allows manual operation when desired or during an inter-
ruption of electrical power. To operate valve manually, push in knurled
cap and rotate clockwise 1807 Disengage manual operator by rotating
knurled cap counterclockwise 180° before operating clectrically.

MANUAL OPERATOR LOCATION (Refer to Figure 3)

Manual operator (when shipped from factors) will be located over the
valve outler. Manual operator may be relocated at 907 increments by ro-
rating valve honnet. Remove honnet screws (4) and rorate valve bonnet
with solenoid to desired position. Replace bonnet serews (4) and torque in
4 crisscross manner to 110 £ 10 inch pounds.

If valve is installed in system and is operational, proceed in the following
manner
WARNING: Depressurize valve and turn off electrical power supply.
I Rennnur Tipr ang <lip the entire solenmd enclosure off
1he solenoid base sub-assembly. CAUTION: When metal retaining clip
disengages, it will spring upwards.
. Remove bonnet screws (4) and rotate valve bonnet to desired position.
. Replace bonnet screws (4) and torque in a crisscross manner to 110 +
i0 inch pounds.
Replace solenoid enclosure and retaining clip or cap.

tadming cap or

[y

s

INSTALLATION

Check nameplate for correct catalog number, pressure, voltage and
service.

TEMPERATURE LIMITATIONS

For maximum valve ambient and fluid temperatures refer to chart. The
temperature limitations listed are for UL applications. For non UL
applications, higher ambient and fluid temperature limitations are
available. Consult factory. Check catalog number on nameplate to
determine maximum temperatures.

Form No. V-582u

Catalog | Maximum | Maximum
Construction Coil Number | Ambient Fluid
Class Prefix |Temp. °F. | Temp. °F.
A.C Construction A None or DA 77 180
(Alternating Current) F DF or FT 122 180
H HT 140 180
D-C Construction AF None. FT 77 <
(Direct Current) or H or HT 150
Catalog Numbers A None or 7 210
Suffixed ‘HW'
A-C Construction F DFor FT n 210
_| (Alternating Current) H HT 122 210 ]h
POSITIONING/MOUNTING

wrs Amtomatic) Switch Co.

Valve may be mounted in any position. For mounting bracket (optional
feature) dimensions, refer to Figure 1.

PIPING

Connect piping to valve according to markings on valve body. Appiy pipe
compound sparingly tomale pipe threadsonly: if applied to valve threads,
it may enter the valve and cause operational difficulty. Pipe strain should
be avoided by proper support and alignment of piping. When tightening
the pipe do not use valve as a lever. Wrenches applied to valve body or

iping are 1o be located as close as possible to connection point.
IMPORTANT: Valves with suffix ‘HW" In the catalog number have a
special diaphragm material which is specifically compounded for hot
water service. This material can be attacked by oil and grease. Wipe the
pipe threads clean of cutting oils and use teflon tape to seal pipe joints.
IMPORTANT: For the protection of the solenoid valve, install a strainer
or filter suitable for the service involved in the inlet side as close to the

valve as possible, Periodic cleaning is required depending on the service
conditions. See Bulletins 8600, B601 and 8602 for strainers.

WIRING

Wiring must comply with Local and National Electr ical Codes. Housings
for all solenoids are provided with connections for 1 /2 inch conduit. The
general purpose solenoid enclosure may be rotated to facilitate wiring by
removing the retaining cap or clip. CAUTION: When metal retaiming clip
disengages it will spring upw ards. Rotare 1o desired posinon. Replace
retaining cap or clip before operating.

NOTE: Alternating Current (A-C) and Direct Current (D-C) Solenoids are
built differently. To convert from one to the other, it is necessary to change

the complete solenoid including the solenoid base sub. bly and core
assembly.
SOLENQID TEMPERATURE

Standard catalog valves are supplied with coils designed for continuous
duty service. When the solenoid is energized for a long period, the sole-
noid enclosure becomes hot and can be touched with the hand for only an
instant. This is a safe operating temperature, Any excessive heating will
be indicated by the smoke and odor of burning coil insulation.

MAINTENANCE

WARNING: Turn off electrical power and depressurize valve before
making repairs. It Is not necessary to remove valve from pipe line for
repairs.

ASCO Valves

FLORHAM PARK, NEW IERSEY 07932

© Amomatic SWtth (o sers, ALl mGHTS RESERVED A
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EYE:

MO SPECIFIC FIRST AID MEASURES ARE REQUIRED BECAUSE THIS MATERIAL IS NOT EXPECTED TO
CALJSE EYE IRRITATION. AS A PRECAUTION REMOVE CONTACT LENSES, IF WORN, AND FLUSH
EYES WITH WATER.

SKIN:

REMOVE CONTAMINATED CLOTHING AND SHOES. USE A WATERLESS HAND CLEANER, MINERAL
OIL, OR PETROLEUM JELLY TO REMOVE THE MATERIAL THEN WASH SKIN WITH SOAP AND WATER.
WasH OR CLEAN CONTAMINATED CLOTHING AND SHOES EEFORE REUSE.

INGESTION:

NOQ SPECIFIC FIRST AID MEASURES ARE REQUIRED BECAUSE THIS MATERIAL IS NOT EXPECTED TO
BE HARMFUL IF SWALLOWED. DO NOT INDUCE VOMITING. AS A PRECAUTION, GIVE THE PERSON A
GLASS OF WATER OR MILK TO DRINK AND GET MEDICAL ADVICE. NEVER GIVE ANYTHING BY
MOUTH TO AN UNCONSCIOUS PERSON.

INHALATION:

IF EXPOSED TO EXCESSIVE LEVELS OF MATERIAL IN THE AIR, MOVE THE EXPOSED PERSON TO
FRESH AIR. GET MEDICAL ATTENTION IF COUGHING OR RESPIRATORY DISCOMFORT OCCURS.
NOTE TO PHY SICIANS:

IN AN ACCIDENT INVOLVING HIGH-PRESSURE EQUIPMENT, THIS PRODUCT MAY BE INJECTED
UNDER THE SKIN. SUCH AN ACCIDENT MAY RESULT IN A SMALL SOMETIMES BLOODLESS,
PUNCTURE WOUND. HOWEVER, BECAUSE OF ITS DRIVING FORCE, MATERIAL INJECTED INTO A FI
MGERTIP CAN BEE DEPOSITED INTO THE PALM OF THE HAND. WITHIN 24 HOURS, THERE IS USUALLY
A GREAT DEAL OF SWELLING, DISCOLORATION AND INTENSE THROBBING PAIN. IMMEDIATE
TREATMENT AT A SURGICAL EMERGENCY CENTER IS RECOMMENDED.

FIRE FIGHTING MEASURES

FIRE CLASSIFICATION:

CLASSIFICATION {29 CFR 1910 1200): NOT CLASSIFIED BY OSHA AS FLAMMABLE OR COMBUSTIBLE.
FLAMMABLE PROPERT

FLASH POINT: {COC) >525F (=273C)

AUTOIGNITION: MDA

FLAMMABILITY LIMITS (% BY VOLUME IN AIR): LOWER. MA UPPER: NA

EXTINGUISHING MEDIA: C02, DRY CHEMICAL, FOAM AND WATER FOG.

NFPA RATINGS: HEALTH 1, FLAMMABILITY 1, REACTIVITY 0.

FIRE FIGHTING INSTRUCTIONS:

THIS MATERIAL WILL EURMN ALTHOUGH IT IS NOT EASILY IGMITED.

COMBUSTION PRODUCTS:

MORMAL COMBUSTION FORMS CAREON DIOXIDE, WATER VAPOR AMD MAY PRODUCE OXIDES OF
SULFUR, NITROGEN AND PHOSPHORUS. COMBUSTION MAY FORM OXIDES OF CALCIUM AND HZS5,
INCOMPLETE COMBUSTION CAN PRODUCE CARBON MONOXIDE.

ACCIDENTAL RELEASE MEASURES

CLEAN UP SPILLS IMMEDIATELY, OBSERVING PRECAUTIONS IN EXPOSURE CONTROLS/ PERSONAL
PROTECTION SECTION.

HANDLING AND STORAGE

HAMDLING & STORAGE: NO SPECIAL REQUIREMENTS.

EXPOSURE CONTROLS/PERSONAL PROTECTION

GEMNERAL CONSIDERATIONS:

CONSIDER THE POTENTIAL HAZARDS OF THIS MATERIAL (SEE HAZARDS IDENTIFICATION)
APPLICABLE EXPOSURE LIMITS, JOB ACTIITIES, AND OTHER SUBSTAMCES IN THE WORK PLACE
WHEN DESIGNING ENGINEERING CONTROLS AND SELECTING PERSONAL PROTECTIVE EQUIPMENT.
IF ENGINEERING CONTROLS OR WORK PRACTICES ARE NOT ADEQUATE TO PREVENT EXPOSURE
TO HARMFUL LEVELS OF THIS MATERIAL, THE PERSONAL PROTECTIVE EQUIPMENT LISTED BELOW
15 RECOMMENDED. THE USER SHOULD READ AND UNDERSTAND ALL INSTRUCTIONS AND
LIMITATIONS SUPPLIED WITH THE EQUIPMENT SINCE PROTECTION IS USUALLY PROVIDED FOR A
LIMITED TIME OR UNDER CERTAIN CIRCUMSTANCES.

ENGINEERING CONTROLS:

USE IN A WELL-VENTILATED AREA. IF USER OPERATIONS GEMERATE AN OIL MIST, USE PROCESS
ENCLOSURES, LOCAL EXHAUST VENTIATION, OR OTHER ENGINEERING CONTROLS TO CONTROL
AIRBORME LEVELS BELOW THE RECOMMENDED MINERAL OIL MIST EXPOSURE LIMITS.

FERSOMAL PROTECTIVE EOQOUIPMENT:
EYE/FACE PROTECTION:
MO SPECIAL EYE PROTECTION |3 NORMALLY REQUIRED.

SKIN PROTECTION:
WEAR PROTECTIVE CLOTHING IF ENGINEERING CONTROLS OR WORK PRACTICES ARE NOT
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ADEQUATE TO PREVENT SKIN CONTACT. SELECTION OF PROTECTIVE CLOTHING MAY INCLUDE
GLOVES, APRON, BOOTS, AND COMPLETE FACIAL PROTECTION DEPENDING ON OPERATIONS
CONDUCTED. SUGGESTED MATERIALS FOR PROTECTIVE GLOVES INCLUDE: (NITRILE) (VITON)
{SILVER SHIELD).

P T

MO RESPIRATORY PROTECTION |5 NORMALLY REQUIRED. IF USER OPERATIONS GENERATE AN OIL
MIST, DETERMINE IF AIRBORMNE CONCENTRATIONS ARE BELOW THE RECOMMENDED MINERAL QIL
MIST EXPOSURE LIMITS. IF NOT WEAR A NIOSH APPROVED RESPIRATOR THAT PROVIDES
ADEQUATE PROTECTION FROM MEASURED CONCENTRATIONS OF THIS MATERIAL. USE THE
FOLLOWING ELEMENTS FOR AIR-PURIFYING RESPIRATORS: PARTICULATE.

PHYSICAL AND CHEMICAL PROPERTIES

PHYSICAL DESCRIPTION: GREEN GREASE

piH: NDA
VAPOR PRESSORE: NDA

VAPOR DENSITY: (AIR=1)

BOILING POINT: NDA

FREEZING POINT: NDA

MELTING POINT: NDA

SOLUBILITY: SOLUBLE IN HYDROCARBON SOLVENTS; INSOLUBLE IN WATER.
SPECIFIC GRAVITY: 1.02 @ 156CH5.5

EVAPORATION RATE NA

VISCOSITY: =100 SUS @ 100F

PRECENT VOLATILE (VOL): NA

STABILITY AND REACTIVITY

HAZARDOUS DECOMPOSITION PRODUCTS:
MO DATA AVAILAELE

CHEMICAL STABILITY:

STABLE.

NO DATA AVAILABLE.

INCOMPATIBILITY WITH OTHER MATERIALS:

MAY REACT WITH STRONG OXIDIZING AGENTS, SUCH AS CHLORATES, PEROXIDES, ETC.
HAZARDOUS POLYMERIZATION:

POLYMERIZATION WILL NOT OCCUR.

TOXICOLOGICAL INFORMATION

EYE EFFECTS:

THE EYE IRRITATION HAZARD IS BASED ON DATA FOR A SIMILAR MATERIAL.

SKIM EFFECTS:

THE SKIN IRRITATION HAZARD IS BASED ON DATA FOR A SIMILAR MATERIAL.

ACUTE INHALATION EFFECTE

THE ACUTE RESPIRATORY TOXIGITY IS BASED ON DATA FOR A SIMILAR MATERIAL

ADDITIONAL TOXICOLOGY INORMATIOM:

THIS PRODUCT CONTAINS PETROLEUM BASE OILS WHICH MAY BE REFINED BY VARIOUS
PROCESSES INCLUDING SEVERE SOLVENT EXTRACTION, SEVERE HYDROCRACKING, OR SEVERE
HYDROTREATING. NONE OF THE OILS REQUIRES A CANCER WARNING UNDER THE OSHA HAZARD
COMMUNICATION STANDARD (28 CFR 1810,1200). THESE OILS HAVE NOT BEEN LISTED IN THE
MATIONAL TOXICOLOGY PROGRAM (NTP) ANNUAL REPORT NOR HAVE THEY BEEN CLASSIFIED BY
THE INTERMNATIONAL AGEMCY FOR RESEARCH ON CANCER (IARC) AS; CARCINCGNIC TO HUMANS
(GROUP 1). PROBAELY CARCINOGENIC TO HUMANS (GROUP 2A), OR POSSIBLY CARCINOGENIC TO
HUMANS (GROUP 2B).

ECOLOGICAL INFORMATION

ECOTOXICITY:

NO DATA AVAILABLE.

ENVIRONMENTAL FATE

THIS MATERIAL IS NOT EXPECTED TO BE READILY BIODEGRADABLE.

DISPOSAL CONSIDERATIONS
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OIL COLLECTION SERVICES ARE AVAILABLE FOR USED OIL RECYCLING OR DISPOSAL. PLACE
COMNTAMINATED MATERIALS IN CONTAINERS AND DISPOSE OF IN A MANNER CONSISTENT WITH
APPLICABLE REGULATIONS, CONTACT YOUR LOCAL ENVIRONMEMTAL OR HEALTH AUTHORITIES
FOR APPROVED DISPOSAL OR RECYCLING METHODS.

TRANSPORT INFORMATION

IRANSPORTATION INFORMATION.

THE DESCRIPTION SHCWHN MAY NOT APPLY TO ALL SHIPPING SITUATIONS. CONSULT 48CFR, OR
APPROPRIATE DANGEROUS GOODS REGULATIONS, FOR ADDITIONAL DESCRIPTION
REQUIREMENTS (E.G. TECHNICAL NAME AND MODE-SPECIFIC OR QUANTITY-SPECIFIC SHIPPING
REQUIREMENTS.

DOT SHIPPING NAME:  NONE DOT HARZARD CLASS: NONE
DOT IDENTIFICATION # NONE DOT PACKING GROUP:  N/A
ADDITIONAL INFO: PETROLEUM LUBRICATING GREASE - NOT HAZARDOUS BY US DOT.

ADR/MRID HAZARD CLASS - NOT APPLICAELE.

REGULATORY INFORMATION

1. IMMEDIATE (ACUTE) HEALTH EFFECTS: NO
2. DELAYED {(CHRONIC) HEALTH EFFECTS: NO
SARA 311 CATEGORIES: 3. FIRE HAZARDE: NO
4, SUDDEN RELEASE OF PRESSURE HAZARD: NO
5. REACTIITY HAZARDS: NO

FOOD CONTACT STATUS

USDA: H-2 STATUS: THIS PRODUCT IS ACCEPTABLE TO THE USDA FOR USE AS A LUBRICATE IN
OFFICIAL MEAT AND POULTRY ESTABLISHMENTS PROVIDED THERE 15 NO POSSIBILITY OF THE
LUERICANT OR LUBICATED PART CONTACTING EDIELE PRODUCTS.

OTHER INFORMATION

NFPA RATINGS: HEALTH 1; FLAMMABILITY 1, REACTINITY 0,

HMIS RATINGS: HEALTH 1, FLAMMABILITY 1, REACTIITY O,

(0-LEAST, 1-SLIGHT, 2-MODERATE, 3-HIGH, 4-EXTREME, PPE; - FERSONAL PROTECTION
EQUIPMENT INDEX RECOMMENDATION, CHROMIC EFFECT INDICATOR). THESE WALUES ARE
OBTAINED USING THE GUIDELINES OR PUBLISHED EVALUATIONS PREPARED BY THE NATIOMAL
FIRE PROTECTION ASSOCIATION {NFPA) OR THE NATIONAL PAINT AND COATING ASSOCIATION
(FOR HMIS RATINGS).

ABBREVIATIONS THAT MAY HAVE BEEN USED IN THIS DOCUMENT.

TV - THRESHOLD LIMIT WVALUE TWA - TIME WEIGHTED AVERAGE

STEL - SHORT-TERM EXPOSURE LIMIT TPQ - THRESHOLD PLANNING QUANTITY

RO - REPORTABLE QUANTITY PEL - PERMISSIELE EXPOSURE LIMIT

< - CEILING LIMIT CAS - CHEMICAL ABSTRACT SERVICE NUMBER
Al1-5 - APPENDIX A CATEGORIES 1] - CHANGE HAS BEEN PROPOSED

MDA - NO DATA AVAILABLE MA - NOT APPLICABLE

ISSUED: JULY 15, 2008
SUPERSEDES: SEPTEMBER 01, 2005

THE ABOVE INFORMATION 1S BASED ON THE DATA OF WHICH WE ARE AWARE AND IS BELIEVED TO
BE CORRECT AS OF THE DATE HEREOF. SINCE THIS INFORMATION MAY BE APPLIED UNDER
CONDITIONS BEYOND QUR CONTROL AND WATH WHICH WE MAY BE UNFAMILIAR AND SINCE DATA
MADE AVAILABLE SUBSEQUENT TO THE DATE HEREOF MAY SUGGEST MODIFICATION OF THE

D-64 AS-D+—AS-P Series Instruction Manual



AirSep® Corporation

Oxygen Generator Decommissioning and Disposal Guideline

Introduction:

Oxygen generator must be assessed for its redundancy and thereby managed according to
the owner’s existing policies for proper decommissioning and disposal. In situations where
policies are not well defined, this guideline may be used to decommission and dispose the
oxygen generator.

This guideline describes typical process to ensure effective decommissioning and disposal
of the oxygen generator.

Definitions:
Decommission - Process of removing oxygen generator from service.

Reuse — Using the oxygen generator at a different location after decommissioning it from its
current location.

Scrapping — Disposing the oxygen generator following all local governing ordinances and
recycling plans.

Procedure:
1. Identify the status of the redundant oxygen generator, i.e.

- Fully Functional
- Partially Functional/Repairable
- Damaged/Non-repairable

2. Decommission
Decommissioning of the oxygen generator shall be performed in accordance to the
owner’s quality assurance procedures. A typical decommissioning includes the following:

- Updating the equipment database

- Removal of maintenance contracts and/or service schedules

- If the oxygen generator is fully functional or can be repaired for reuse, an assessment
should be done for the current value. An assessment report on type and cost of
repairs (if required) should also be prepared. Also, probable future owners should be
identified and advised of the availability of the device.

- Redundant oxygen generator should be assessed for contamination with chemical,
biological or radiological substances. Contaminated device or its components must be
accompanied by a signed risk assessment and may only be disposed following the
local governing ordinances to an authorized recipient.

AS-D+—AS-P Series Instruction Manual E-1



AirSep® Corporation

3. Reuse

If the oxygen generator can be reused (For example: by a different department, by selling

it to a new owner), all the necessary instructions for safe and efficient operation shall be
transferred to the new user.

4. Scrapping

Oxygen generator that cannot be reused shall be scrapped to a scrap metal recycling
centre following all the governing ordinances and recycling plans.

E-2 AS-D+—AS-P Series Instruction Manual
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1. PROJECT SPECIFIC BENCH TEST INFORMATION

1.1 Background Information

AMEC Foster Wheeler (AMEC) is evaluating the HiPOx treatment system for use to remediate

Trichloroethylene (TCE), cis-1,2 Dichloroethylene (DCE) and other volatile organic compounds

(VOCs) in groundwater from the National Avenue Site in Mountain View, California (Site). The
efficacy and design of a pilot or full-scale HiPOx system is dependent on the specific chemistry
of the water at that location. The data will be used to determine the treatability of the stream
by HiPOx and model the design performance of a full scale commercial system.

Application Information is as follows:

e AMEC currently operates a treatment system at the site comprised of a UV oxidation
system and air stripper;

e The treatment system will be relocated nearby the current location;

e New extraction wells are anticipated to be brought on line at the time of relocation;

e HiPOx is being considered to replace the UV oxidation system during the system re-
location;

e The full scale system is expected to treat 23 to 25 gpm with a maximum design
capacity of 30 gpm.

1.2 Objective of Evaluation

The bench test study was performed to evaluate, with a high level of accuracy, the ozone and
hydrogen peroxide dose required for TCE and DCE treatment to stated discharge goals. The
primary objectives of this evaluation were:

e Collect a groundwater sample representative of the steady-state treatment stream;

e Conduct oxidation tests at varying oxidant dosing to establish dose/response;

e Establish oxidant dosing parameters required for TCE and DCE destruction to the
anticipated discharge requirement of < 5 ug/L.

1.3 Process Water Information

A water sample labeled 116A was collected and composited by AMEC Foster. At that time, an
aliguot of this sample was sent in parallel with shipment to APTwater to Curtis & Tompkins
Analytical of Berkeley California. This served as our untreated P1399-SP0 baseline data, while
the remainder of the sample 116A was received at the APTwater test facility in Antioch,
California on January 14th, 2015.

P1399 1 APTwater Confidential



The temperature and condition of the samples was acceptable and subsequently stored in
refrigeration unit to prevent degradation. The sample was identified as P1399-SP0.

2. RESULTS

The selected test ozone doses for sample P1399-SPO were 5, 10, 20, and 30 (mg/L) and
identified as P1399-SP1, P1399-SP2, P1399-SP3a and P1399-SP4 respectively. The 20 mg/L
sample was run twice (the second run labeled P1399-SP3b) to accommodate required sample
volume for the laboratory analysis. All AOP tests were run with a 0.70 hydrogen peroxide to

ozone mole ratio.

2.1 Chlorinated Solvent Results

The ozone dose response curves for the targeted chlorinated solvents found in the sample are

presented in Figures 2.1a and 2.1b and in Table 2.1 below.
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Trichloroethylene Results
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Figure 2.1a: Trichloroethylene Response
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Dichloroethylene Results
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Figure 2.1 b: cis-1,2 Dichloroethylene Response
Target Compound Results
Samples
Sample ID# P1399-SP0 [ P1399-SP1 | P1399-SP2 | P1399-SP3a | P1399-SP4
o Runi 0 1 2 3a 4
:g Ozone Dose (mg/L) - 5.0 10.0 20.0 30.0
g H202:03 Mole Ratio - 0.7 0.7 0.7 0.7
S |#ofinjectors - 10 10 10 10
'03 cis-1,2-dichloroethylene (ug/L) 440 28 0.6 0.8 <0.5
O Trichloroethylene (ug/L) 4200 280 17 8.1 <0.5

Table 2.1: Target Compound Results

2.2 Detected VOC Results

Response to HiPOx treatment of selected VOCs is shown in the following Figure 2.2. All
identified VOC & SVOC contaminants are tabulated and shown below in Table 2.2.

P1399 3 APTwater Confidential



VOC Destruction Results
300
250 @ Freon 113
200 M 1,1-dichloroethane
§° 150 1,1,1-trichloroethane
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Figure 2.2 Detected VOC Response
VOC & SVOC Results
Samples
Sample ID# P1399-SP0 | P1399-SP1 | P1399-SP2 | P1399-SP3a | P1399-SP3b | P1399-SP4
@ Runtt 0 1 2 3a 3b 4
2 Ozone Dose (mg/L) - 5.0 10.0 20.0 20.0 30.0
= H202:03 Mole Ratio - 0.7 0.7 0.7 0.7 0.7
8 # of injectors - 10 10 10 10 10
Freon 113 (ug/L) 240 15 29 31 na 11
3 2 1,1-dichloroethane(ug/L) <25 4 4.1 3.4 na 2.1
g —g_ cis-1,2-dichloroethylene (ug/L) 440 28 0.6 0.8 na <0.5
6 g 1,1,1-trichloroethane(ug/L) <25 5 6.7 6.7 na 5.5
= Trichloroethylene (ug/L) 4200 280 17 8.1 na <0.5
1,4-Dioxane(ug/L) 2 na na na <0.5 na

Table 2.2: VOC & SVOC Analysis of Successive Trials

3. DISCUSSION

3.1 HiPOx Treatment

The analytical results from the bench test support using HiPOx technology for the treatment of
Trichloroethylene and cis-1,2 Dichloroethylene in the groundwater at the National Avenue,
Mountain View Site. All target compounds were reduced to below the treatment objective of 5
ug/L for each.
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3.2 Recommendations

Destruction models were generated within the limits of the data and it was necessary to
extrapolate ozone and hydrogen peroxide dosing levels to meet the treatment objective using
the current sample water constituent concentrations. Tables 3.2a and 3.2b present the
destruction model dosing levels recommended to meet the VOC treatment objectives at
observed and design influent conditions.

Analyte (Units) Influent Effluent
Trichloroethylene (ug/L) 4200 <5
Dichloroethylene (ug/L) 440 <5

Ozone (mg/L) 23 NA
Hydrogen Peroxide (mg/L) 11.5 NA
Mole Ratio 0.7 NA

Table 3.2a: Recommended HiPOx Oxidant Dosing at Full Scale — Observed Influent Condition

Analyte (Units) Influent Effluent
Trichloroethylene (ug/L) 8500 <5
Dichloroethylene (ug/L) 4200 <5

Ozone (mg/L) 31.2 NA
Hydrogen Peroxide (mg/L) 15.6 NA
Mole Ratio 0.7 NA

Table 3.2b: Recommended HiPOx Oxidant Dosing at Full Scale — Design Influent Condition

4. ATTACHMENTS

ATTACHMENT 1 Bench Tests
ATTACHMENT 2 Bench Test Results
ATTACHMENT 3 3" Party Analytical Reports
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ATTACHMENT 1:
BENCH TESTS

Sample Details

Sample Volume
Lab Method Lab Bottle (mL)
Oakton Model pH
pH APTwater [Tester 3+ -
Hach Model 5-EP
Alkalinity (mg/L) APTwater |Test Kit -
Hach Portable
Turbidity Meter
Turbidity (NTU) APTwater [Model 2100Q -
Temperature (deg C) APTwater [Therm - 300
RealTech UVT
UVT (%UVT) APTwater [monitor -
Hach Ozone AccuVac
03 Residual-Accuvac (mg/L) APTwater |TestKit -
03 Residual-DPD (mg/L) APTwater [DPD method -
H202 Residual-Hach (mg/L) APTwater [Hach TestKit -
H202 Residual-Strips (mg/L) APTwater |Test Strips -
COD (mg/L) APTwater |Hach TestKit -
VOC's (ug/L) C&T EPA 8260B (3) x 40 mL VOA's w/ HCI 120
1,4-Dioxane C&T EPA 8260 SIM (2) x 1 L Amber 2000
SVOC's (ug/L) C&T |EPA8270C (2) x 1 L Amber 2000
P1399 6 APTwater Confidential




ATTACHMENT 2:

BENCH TEST RESULTS

Bench Testing Results

Samples
Sample ID# P1399-SP0 | P1399-SP1 | P1399-SP2 [ P1399-SP3a | P1399-SP3b | P1399-SP4
@ Runtt 0 1 2 3a 3b 4
:g Ozone Dose (mg/L) - 5.0 10.0 20.0 20.0 30.0
2 H202:03 Mole Ratio - 0.7 0.7 0.7 0.7 0.7
S # of injectors - 10 10 10 10 10
pH 7.9 8 7.2 7.4 7.4 7.6
ORP 179 172 183 190 188 320
Alkalinity (mg/L) 360 300 280 260 260 240
Turbidity (NTU) 0.19 0.65 0.69 0.8 0.77 0.8
% Temperature (deg C) 10.2 15.6 15.2 15.8 15.2 15.2
E UVT (cm-1) 98 93.5 93.7 93 93.5 92.7
< 03 Accuvac (mg/L) na 0.25 1.6 1.8 1.8 1
03 Residual-DPD (mg/L) na 0.3 1.4 1.4 1.8 0.8
H202 Residual-Hach (mg/L) 2 2 2 2 2 2
H202 Residual-Strips (mg/L) 2 2 2 2 2 2
COD (mg/L) 19 20 20 16 17 12
* Freon 113 ug/L 240 15 29 31 na 11
E 1,1-dichloroethane(ug/L) <25 4 4.1 3.4 na 2.1
g' cis-1,2-dichloroethylene (ug/L) 440 28 0.6 0.8 na <0.5
,9 1,1,1-trichloroethane(ug/L) <25 5 6.7 6.7 na 5.5
] Trichloroethylene (ug/L) 4200 280 17 8.1 na <0.5
g 1,4-Dioxane(ug/L) 2 na na na <0.5 na
3 TOC (mg/L) <1
TDS 660
P1399 7 APTwater Confidential




ATTACHMENT 3:
3@ PARTY ANALYTICAL REPORTS
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878
2323 Fifth Street, Berkeley, CA 94710, Phone (510) 486-O900

Laborat ory Job Nunmber 263908
ANALYTI CAL REPORT

AMEC Environnmental & Infrastructure Project : 0014860014
180 Grand Ave. Location : NMEW
Cakl and, CA 94612 Level col

Sanple ID Lab I D

116A 263908- 001

Thi s data package has been reviewed for technical correctness and conpl et eness.
Rel ease of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the followi ng signature. The results
contained in this report neet all requirenments of NELAC and pertain only to

t hose sanpl es which were submtted for analysis. This report may be reproduced
only inits entirety.

" -
7255 N
Tracy Babj ar
Proj ect Manager

tracy. babj ar @t ber k. com
(510) 204-2226

Si gnat ur e: Date: _01/15/2015

CA ELAP# 2896, NELAP# 4044-001
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Cb Curtis & Tompkins, Ltd.

CASE NARRATI VE

Laborat ory nunber: 263908

dient: AMEC Environnmental & Infrastructure
Proj ect: 0014860014

Locat i on: VEW

Request Dat e: 01/ 14/ 15

Sanpl es Recei ved: 01/ 14/ 15

Thi s data package contains sanple and QC results for one water sanple,
requested for the above referenced project on 01/14/15. The sanpl e was
received cold and intact.

Vol atile Organics by GO M5 (EPA 8260B):
No anal ytical problens were encountered.

Semivolatile Organics by GO M (EPA 82700 :

H gh response was observed for N-nitroso-di-n-propylanmne in the CCV anal yzed
01/ 15/ 15 10: 26; affected data was qualified with "b". No other anal yti cal
probl ens were encountered.

Semivolatile Organics by GOM SIM (EPA 8270CSIM :
No anal ytical problens were encountered.

Metals (EPA 6010B and EPA 7470A):
No anal ytical problens were encountered.

Total Dissolved Solids (TDS) (SM2540Q):
No anal ytical problens were encountered.

Page 1 of 1
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COOLER RECEIPT CHECKLIST Cb Curtis & Tompkins, Ltd.

Login # rQé '5@ O 8 Date Received 01 \ \‘—(’( ! ( Number of coolers \

Client AMEC Project MEIND

Date Opened _ ) l 1\, __ By (print) M (sign) C)lég——\

Date Logged in__| By (print) [ (sign) "

1. Did cooler come with a shipping slip (airbill, etc) YES
Shipping info

2A. Were custody seals present? .... [JYES (circle) oncooler on samples /Kj NO
How many Name Date

2B. Were custody seals intact upon arrival? YES NO @

3. Were custody papers dry and intact when received? /Y'E'S NO

4. Were custody papers filled out properly (ink, signed, etc)? (YES NO

5. Is the project identifiable from custody papers? (If so fill out top of form)_@ NO
6. Indicate the packing in cooler: (if other, describe)

1 Bubble Wrap []Foam blocks )ZﬁBags []None
[] Cloth material ] Cardboard {1 Styrofoam [] Paper towels
7. Temperature documentation: * Notify PM if temperature exceeds 6°C

Type of ice used: [} Wet [(1Blue/Gel  [INone Temp(°C)_ |. 3R
)Zﬂ Samples Received on ice & cold without a temperature blank; temp. taken with IR gun

[0 Samples received on ice directly from the field. Cooling process had begun

8. Were Method 5035 sampling containers present? YES @)

If YES, what time were they transferred to freezer?
9. Did all bottles arrive unbroken/unopened? GES NO
10. Are there any missing / extra samples? YES 0>
11. Are samples in the appropriate containers for indicated tests? AED NO
12. Are sample labels present, in good condition and complete? NO
13. Do the sample labels agree with custody papers? S NO
14. Was sufficient amount of sample sent for tests requested? YES NO
15. Are the samples appropriately preserved? ) NO N/A
16. Did you check preservatives for all bottles for each sample? NO N/A
17. Did you document your preservative check? @ NO N/A
18. Did you change the hold time in LIMS for unpreserved VOAs? YES NO @&
19. Did you change the hold time in LIMS for preserved terracores? YES NO &R
20. Are bubbles > 6mm absent in VOA samples? «E® NO N/A
21. Was the client contacted concerning this sample delivery? YES NO

If YES, Who was called? By Date:
COMMENTS

Rev 10, 9/12
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Analyst:
Date:

Curtis & Tompkins Sample Preservation for 263908

ML,
INITAES

Page 1 of 1

Sample pH: <2 >9 >12 Other
-001la (T 0[] []
b t1 r1 101
c [ Y N
d L] [ [1] _
e >Nl 01
f (i1 r1r 10171
g [T 0[] [1
h (1 01 01
i c1rt1 101
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Cb Curtis & Tompkins, Ltd.

included in this sumary.

Det ecti ons Sunmary for 263908

Results for any subcontracted anal yses are not

Client AMEC Environnental & Infrastructure
Pr oj ect 0014860014
Locati on MVEW

Client Sanmple ID: 116A Laboratory Sanple ID : 263908- 001
Anal yte Resul t Fl ags RL Units Basis | DF Met hod Prep Met hod
Freon 113 240 100 ug/L 'As Recd 50. 00 EPA 8260B EPA 5030B
ci s-1, 2-Di chl or oet hene 440 25 ug/L 'As Recd 50. 00 EPA 8260B EPA 5030B
Tri chl or oet hene 4,200 25 ug/L 'As Recd 50. 00 EPA 8260B EPA 5030B
1, 4- Di oxane 2.0 1.0 ug/L As Recd 1.000 EPA 8270C- SI M EPA 3520C
Total Dissolved Solids 660 10 ng/ L TOTAL 1. 000 Sme540C METHOD
Page 1 of 1 24.0
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Cb Curtis & Tompkins, Ltd.

Vol atil e Organics

Lab #: 263908 Locati on: MEW
Cient: AMEC Environnental & Infrastructure Prep: EPA 5030B
Proj ect#: 0014860014 Anal ysi s: EPA 8260B
Field ID 116A Bat ch#: 219394
Lab I D 263908- 001 Sanpl ed: 01/ 13/ 15
Matri x: Wat er Recei ved: 01/ 14/ 15
Units: ug/ L Anal yzed: 01/ 14/ 15
DI n Fac: 50. 00
Anal yte Resul t RL
Chl or orret hane ND 50
Vi nyl Chloride ND 25
Br ononet hane ND 50
Chl or oet hane ND 50
Trichl or of | uor orret hane ND 50
Freon 113 240 100
1, 1- Di chl or oet hene ND 25
Met hyl ene Chl ori de ND 1, 000
trans-1, 2-Di chl or oet hene ND 25
1, 1- Di chl or oet hane ND 25
ci s-1, 2-Di chl or oet hene 440 25
Chl orof orm ND 25
1,1, 1-Tri chl or oet hane ND 25
Car bon Tetrachl ori de ND 25
1, 2- Di chl or oet hane ND 25
Trichl or oet hene 4,200 25
1, 2- Di chl or opr opane ND 25
Br onodi chl or onet hane ND 25
ci s-1, 3-Di chl oropropene ND 25
trans- 1, 3- Di chl or opr opene ND 25
1,1, 2-Tri chl or oet hane ND 25
Tet rachl or oet hene ND 25
Di br onochl or onet hane ND 25
Chl or obenzene ND 25
Br onmof orm ND 25
1,1, 2,2-Tetrachl or oet hane ND 25
1, 3-Di chl or obenzene ND 25
1, 4- Di chl or obenzene ND 25
1, 2- Di chl or obenzene ND 25

Sur r ogat e

MWEC Limts

Di br onof | uor onet hane
1, 2- Di chl or oet hane-d4
Tol uene-d8

Br onof | uor obenzene

106
117
108
88

80-128
75-139
80-120
80-120

ND= Not Detected
RL= Reporting Limt
Page 1 of 1
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Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

Vol atil e Organics

Lab #: 263908 Locati on: MEW
Cient: AMEC Environnental & Infrastructure Prep: EPA 5030B
Proj ect#: 0014860014 Anal ysi s: EPA 8260B
Matri x: Wat er Bat ch#: 219394
Units: ug/ L Anal yzed: 01/ 14/ 15
Dl n Fac: 1. 000
Type: BS Lab I D QC773247
Anal yte Spi ked Resul t UREC Limts
1, 1- D chl or oet hene 12.50 11. 43 91 66- 135
Tri chl or oet hene 12.50 11. 48 92 80-123
Chl or obenzene 12.50 12. 08 97 80-123
Sur r ogat e UREC Limts
Di br onof | uor onet hane 103 80-128
1, 2- Di chl or oet hane- d4 118 75-139
Tol uene-d8 105 80-120
Br onof | uor obenzene 84 80-120
Type: BSD Lab I D QC773248
Anal yte Spi ked Resul t UREC Limts RPD Lim
1, 1- D chl or oet hene 12.50 11. 35 91 66-135 1 24
Tri chl or oet hene 12.50 11. 43 91 80-123 O 20
Chl or obenzene 12.50 12. 14 97 80-123 O 20
Sur r ogat e UREC Limts
Di br onof | uor onet hane 103 80-128
1, 2- Di chl or oet hane- d4 118 75-139
Tol uene-d8 105 80-120
Br onof | uor obenzene 86 80-120
RPD= Rel ative Percent Difference
Page 1 of 1 19.0
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Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

Vol atil e Organics

Lab #: 263908 Locati on: MEW
Cient: AMEC Environnental & Infrastructure Prep: EPA 5030B
Proj ect#: 0014860014 Anal ysi s: EPA 8260B
Type: BLANK Dl n Fac: 1. 000
Lab I D QC773249 Bat ch#: 219394
Mat ri x: Wat er Anal yzed: 01/ 14/ 15
Units: ug/ L
Anal yte Resul t
Chl or orret hane ND 1.0
Vi nyl Chloride ND 0.5
Br ononet hane ND 1.0
Chl or oet hane ND 1.0
Trichl or of | uor onret hane ND 1.0
Freon 113 ND 2.0
1, 1- Di chl or oet hene ND 0.5
Met hyl ene Chl ori de ND 0
trans-1, 2-Di chl or oet hene ND 0.5
1, 1- Di chl or oet hane ND 0.5
ci s-1, 2-Di chl or oet hene ND 0.5
Chl orof orm ND 0.5
1,1, 1-Tri chl or oet hane ND 0.5
Car bon Tetrachl ori de ND 0.5
1, 2- Di chl or oet hane ND 0.5
Trichl or oet hene ND 0.5
1, 2- Di chl or opr opane ND 0.5
Br onodi chl or onet hane ND 0.5
ci s-1, 3-Di chl oropr opene ND 0.5
trans- 1, 3- Di chl or opr opene ND 0.5
1,1, 2-Tri chl or oet hane ND 0.5
Tet rachl or oet hene ND 0.5
Di br onochl or onet hane ND 0.5
Chl or obenzene ND 0.5
Br onmof orm ND 0.5
1,1, 2,2-Tetrachl or oet hane ND 0.5
1, 3-Di chl or obenzene ND 0.5
1, 4- Di chl or obenzene ND 0.5
1, 2- Di chl or obenzene ND 0.5

Sur r ogat e

MWEC Limts

Di br onof | uor onet hane
1, 2- Di chl or oet hane-d4
Tol uene-d8

Br onof | uor obenzene

105
119
105
88

80-128
75-139
80-120
80-120

ND= Not Detected
RL= Reporting Limt
Page 1 of 1

20.0
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C

Curtis & Tompkins, Ltd.

Sem vol atil e Organics by GO M5

Lab #: 2639038 Locat 1 on: VEW

Cient: AMEC Environnmental & Infrastructure PreP: . EPA 3520C

Proj ect#: 0014860014 Anal ysi s: EPA 8270C

Freld I'D: 116A bat ch#: 219422

Lab I D 263908- 001 Sanpl ed: 01/ 13/ 15

Matri x: Wat er Recei ved: 01/ 14/ 15

Units: ug/ L PrePared: 01/ 14/ 15

Diln Fac: 1. 000 yzed: 01/ 15/ 15
Anal yt e Resul t RL

NN trosodi net hyl am ne ND 10

Phenol ND 10

bi s(2-Chl oroet hyl ) et her ND 10

2- Chl or ophenol ND 10

1, 3-Di chl orobenzene ND 10

1, 4- Di chl or obenzene ND 10

Benzyl al cohol ND 10

1, 2- Di chl or obenzene ND 10

2- Met hyl phenol ND 10

bi s(2-Ch 0r0|sopr0pyl) et her ND 10

4- Met hyl phenol ND 10

N-Ni troso-di - n- propyl am ne ND 10

Hexachl or oet hane ND 10

Ni t r obenzene ND 10

| sophor one ND 10

2-Ni t r ophenol ND 20

2, 4- Di net hyl phenol ND 10

Benzoic acid ND 50

b|s(2—ChIoroethoxY)nEthane ND 10

2, 4-Di chl or opheno ND 10

1,2,4-Trichl orobenzene ND 10

Napht hal ene ND 10

4- Chl oroani l i ne ND 10

Hexachl or obut adi ene ND 10

4- Chloro 3- net hyl phenol ND 10

2- Met hyl napht hal ene ND 10

Hexach orocrclopentad|ene ND 20

2,4,6-Trichl or ophenol ND 10

2,4,5-Trichl or ophenol ND 10

2- Cnhl or onapht hal ene ND 10

2-Nitroaniline ND 20

Di neth% ht hal at e ND 10

Acenapht hyl ene ND 10

2,6-D n|tr0toluene ND 10

3-Nitroaniline ND 20

Acenapht hene ND 10

2,4-D n|tr0phenol ND 20

4-Ni t r ophenol ND 20

Di benzo uran ND 10

2,4-Dinitrotol uene ND 10

D et hyl pht hal at e ND 10

Fl uor ene ND 10

4- Chl or ophenyl - phenyl et her ND 10

4- N|tr0an|l|ne ND 20

4, 6- Di ni tro-2-met hyl phenol ND 20

N- Ni t r osodi phenyl am ne ND 10

Azobenzene ND 10

4- Br onmophenyl - phenyl et her ND 10

Hexachl or obenzene ND 10

Pent achl or ophenol ND 20

Phenant hr ene ND 10

Ant hr acene ND 10

Di - n- butyl pht hal ate ND 10

Fl uor ant hene ND 10

ND= Not Detected
RL= Reporting Limt
Page 1 of 2

15.0
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Cb Curtis & Tompkins, Ltd.

Sem vol atil e Organics by GO M5

Lab #: 263908 Locat 1 on: VEW
Cient: AMEC Environnmental & Infrastructure PreP EPA 3520C
Project#: 0014860014 ySi s: EPA 8270C
Freld I'D: 116A Bat ch#: 219422
Lab I D 263908- 001 Sanpl ed: 01/ 13/ 15
Matri x: Wat er Recei ved: 01/ 14/ 15
Units: ug/L PrePared: 01/ 14/ 15
Diln Fac: . 000 Anal yzed: 01/15/ 15
Anal yt e Resul t RL
Pyrene ND 10
Butylbenz | pht hal at e ND 10
3, Di chl or obenzi di ne ND 20
Benzo(a)anthracene ND 10
ysene ND 10
b|s(2 Et hyl hexyl ) pht hal at e ND 10
Di - n-octyl pht hal ate ND 10
Benzo(b) Tl uorant hene ND 10
Benzo k fl uor ant hene ND 10
Benzo pyrene ND 10
| ndeno( 1, 2, 3-cd) pyrene ND 10
Di benz ,h)anthracene ND 10
Benzo(g, h, 1) peryl ene ND 10
Surrogate REC _Limts
2- Fl uor ophenol (3 36- 120
Phenol - d: 77 38-120
2,4, 6-Tri bronmophenol 74 46- 120
N|tr0benzene-d 80 51-120
2- Fl uor obi phenyl 81 54-120
Ter phenyl -d14 88 21-120

ND= Not Detected
RL= Reporting Limt
Page 2 of 2

15.0
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Bat ch OC Report

C

Curtis & Tompkins, Ltd.

Sem vol atil e Organics by GO M5

Lab #: 2639038 Locat1 on: VEW

Client: AVEC Environnental & Infrastructure PreP EPA 3520C

Proj ect#: 0014860014 ySi S: EPA 8270C

TyBe: BLANK Diln Fac: 1. 000

Lab I D: QC773367 Bat ch#: 219422

Matri x: VWat er PrePared: 01/ 14/ 15

Units: ug/ L yzed: 01/ 15/ 15
Anal yt e Resul t RL

NN trosodi net hyl am ne ND 10

Phenol ND 10

bi s(2-Chl oroet hyl ) et her ND 10

2- Chl or ophenol ND 10

1, 3-Di chl or obenzene ND 10

1, 4- Di chl or obenzene ND 10

Benzyl al cohol ND 10

1, 2- Di chl or obenzene ND 10

2- Met hyl phenol ND 10

bi s(2-Ch 0r0|sopr0pyl) et her ND 10

4- Met hyl phenol ND 10

N-Ni troso-di - n- propyl am ne ND 10

Hexachl or oet hane ND 10

Ni t r obenzene ND 10

| sophor one ND 10

2-Ni t r ophenol ND 20

2, 4- Di net hyl phenol ND 10

Benzoic acid ND 50

b|s(2—ChIoroethoxY)nEthane ND 10

2, 4-Di chl or opheno ND 10

1,2,4-Trichl orobenzene ND 10

Napht hal ene ND 10

4- Chl oroani |l i ne ND 10

Hexachl or obut adi ene ND 10

4- Chloro 3- net hyl phenol ND 10

2- Met hyl napht hal ene ND 10

Hexach orocrclopentad|ene ND 20

2,4,6-Trichl or ophenol ND 10

2,4,5-Trichl or ophenol ND 10

2- Cnhl or onapht hal ene ND 10

2-Nitroaniline ND 20

Di neth% ht hal at e ND 10

Acenapht hyl ene ND 10

2,6-D n|tr0toluene ND 10

3-Nitroaniline ND 20

Acenapht hene ND 10

2,4-D n|tr0phenol ND 20

4-Ni t r ophenol ND 20

Di benzo ur an ND 10

2,4-Dinitrotol uene ND 10

D et hyl pht hal at e ND 10

Fl uor ene ND 10

4- Chl or ophenyl - phenyl et her ND 10

4- N|tr0an|l|ne ND 20

4, 6- Di ni tro-2-met hyl phenol ND 20

N- Ni t r osodi phenyl am ne ND 10

Azobenzene ND 10

4- Br onmophenyl - phenyl et her ND 10

Hexachl or obenzene ND 10

Pent achl or ophenol ND 20

Phenant hr ene ND 10

Ant hr acene ND 10

Di - n- butyl pht hal ate ND 10

Fl uor ant hene ND 10

ND= Not Detected
RL= Reporting Limt
Page 1 of 2

16.0
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Bat ch OC Report

Cb Curtis & Tompkins, Ltd.

Sem vol atil e Organics by GO M5

Lab #: 263908 Locat | on: VEW
Cient: AMEC Environnmental & Infrastructure Prep: EPA 3520C
Project#: 0014860014 Anal ysi s: EPA 8270C
TyBe: BLANK D I'n Fac: 1. 000

| D QC773367 Bat ch#: 219422
Mat ri x: Wat er PrePared: 01/ 14/ 15
Units: ug/ L Anal yzed: 01/15/15

Anal yte Resul t RL

Pyrene ND 10
Butylbenz | pht hal at e ND 10
3, Di chl or obenzi di ne ND 20
Benzo(a)anthracene ND 10

ysene ND 10
b|s(2 Et hyl hexyl ) pht hal at e ND 10
Di - n-octyl pht hal ate ND 10
Benzo(b)f !l uorant hene ND 10
Benzo k fl uorant hene ND 10
Benzo pyrene ND 10
| ndeno( 1, 2, 3-cd) pyrene ND 10
Di benz ,h)anthracene ND 10
Benzo(g, h, 1) peryl ene ND 10

Surrogate 9EC Limts

2- Fl uor ophenol 19 36- 120
Phenol - d: 83 38-120
2,4,6-Tri bronmophenol 79 46-120
N|tr0benzene-d 84 51-120
2- Fl uor obi phenyl 85 54-120
Ter phenyl -d14 83 21-120

ND= Not Detected
RL= Reporting Limt
Page 2 of 2

16.0
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Bat ch OC Report

Cb Curtis & Tompkins, Ltd.

Sem vol atile Organics by GO M

Lab #: 2639038 Locat1 on: VEW
Cient: AMEC Environnmental & Infrastructure PreP: EPA 3520C
Proj ect#: 0014860014 Anal ysi s: EPA 8270C
vatri Xx: Vat er Bat ch#: 219422
Uni ts: ug/ L PrePared: 01/ 14/ 15
Dl n Fac: 1.000 Anal yzed: 01/ 15/ 15
Type: BS Lab I D QC773368
Anal yte Spi ked Resul't UWREC Limts
Phenol 0. 00 06. 23 o3 46- 120
2- Chl or ophenol 80. 00 61.78 77 48- 120
1, 4- Di chl or obenzene . 80. 00 49. 67 62 52-120
N Ni t roso-di - n- propyl am ne 80. 00 85.33 b 107 46-120
1,2,4-Trichl orobenzene 80. 00 47. 60 60 53-120
4- Cnhl or o- 3- net hyl phenol 80. 00 64.77 81 40-120
Acenapht hene 30. 00 20. 20 67 61-120
4-Ni t rophenol 80. 00 63. 07 79 40- 120
2,4-Dinitrotol uene 80. 00 65. 14 81 64-120
Pent achl or ophenol 80. 00 54,94 69 47-120
Pyr ene 30. 00 22.82 76 62-120
Surrogat e UREC Lim¢ts
2—Flu0roghenol o4 36- 120
Phenol - d 85 38-120
2,4,6—Tribronngheno| 91 46- 120
N trobenzene-d 87 51-120
2- Fl uor obi phenyl 74 54-120
Ter phenyl -d14 81 21-120
Type: BSD Lab I D QC773369
Anal yt e Spl ked Resul t YREC Limts RPD Lim
Phenol 0. 00 ol. 56 l/ 40- 120 7/ 55
2- Chl or ophenol 80. 00 57.87 72 48-120 7 54
1, 4- Di chl or obenzene 80. 00 48. 77 61 52-120 2 30
N Ni troso-di - n- propyl am ne 80. 00 78.91 b 99 46-120 8 25
1,2,4-Trichl orobenzene 80. 00 46. 84 59 53-120 2 26
4- Cnl or o- 3- net hyl phenol 80. 00 60. 29 75 40-120 7 54
Acenapht hene 30. 00 19. 84 66 61-120 2 25
4-Ni t rophenol 80. 00 54.03 68 40-120 15 45
2,4-Dinitrotol uene 80. 00 61. 85 77 64-120 5 32
Pent achl or ophenol 80. 00 54.41 68 47-120 1 48
Pyr ene 30. 00 23. 17 77 62-120 2 26
Surrogat e UWREC Limts
Z2- Fl uor ophenol /6 36- 120
Phenol - d 77 38-120
2,4,6-Tri bromophenol 78 46-120
Ni t robenzene-d 77 51-120
2- Fl uor obi phenyl 68 54-120
Ter phenyl -d14 77 21-120
b= See narrative
RPD= Rel ative Percent Difference
Page 1 of 1 17.0
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Cb Curtis & Tompkins, Ltd.

1, 4- Di oxane by 8270-SI M

Lab #: 263908 Locati on: VEW
Cient: AMEC Environnental & Infrastructure Prep: EPA 3520C
Proj ect#: 0014860014 Anal ysi s: EPA 8270C-SI M
Field ID: 116A Bat ch#: 219375
Mat ri x: Wat er Sanpl ed: 01/ 13/ 15
Units: ug/ L Recei ved: 01/ 14/ 15
Diln Fac: 1. 000
Type: SAVPLE Pr epar ed: 01/ 14/ 15
Lab I D 263908- 001 Anal yzed: 01/ 15/ 15
Anal yte Resul t
1, 4- Di oxane 2.0 1.0
Sur r ogat e UREC Limts
Ni t robenzene-d5 87 45-120
2- Fl uor obi phenyl 76 46- 120
Type: BLANK Pr epar ed: 01/ 13/ 15
Lab I D QC773167 Anal yzed: 01/ 14/ 15
Anal yte Resul t
1, 4- Di oxane ND 1.0
Sur r ogat e UREC Limts
Ni t robenzene-d5 67 45-120
2- Fl uor obi phenyl 61 46- 120

ND= Not Detected
RL= Reporting Limt
Page 1 of 1
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Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

1, 4- Di oxane by 8270-SI M

Lab #: 263908 Locati on: VEW
Cient: AMEC Environnental & Infrastructure Prep: EPA 3520C
Proj ect#: 0014860014 Anal ysi s: EPA 8270C-SIM
Matri x: Wat er Bat ch#: 219375
Units: ug/ L Pr epar ed: 01/ 13/ 15
Dl n Fac: 1. 000 Anal yzed: 01/ 14/ 15
Type: BS Lab I D QC773168
Anal yte Spi ked Resul t UREC Limts
1, 4- Di oxane 3. 000 1.738 58 44-120
Sur r ogat e UREC Limts
Ni t robenzene-d5 90 45-120
2- Fl uor obi phenyl 74 46- 120
Type: BSD Lab I D QC773169
Anal yte Spi ked Resul t UREC Limts RPD Lim
1, 4- D oxane 3. 000 2.423 81 44-120 33 43
Sur r ogat e UREC Limts
Ni t robenzene-d5 108 45-120
2- Fl uor obi phenyl 87 46- 120
RPD= Rel ative Percent Difference
4.0

Page 1 of 1
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Cb Curtis & Tompkins, Ltd.

Priority Pollutant Metals

Lab #: 263908 Pr oj ect #: 0014860014
Client: AMEC Environnental & Infrastructure Locati on: VEW
Field ID: 116A Dl n Fac: 1. 000
Lab I D 263908- 001 Sanpl ed: 01/ 13/ 15
Mat ri x: Wat er Recei ved: 01/ 14/ 15
Units: ug/ L Anal yzed: 01/ 15/ 15

Anal yte Resul t RL Bat ch# Prepared Prep Anal ysi s
Ant i nony ND 10 219429 01/14/15 EPA 3010A EPA 6010B
Arsenic ND 5.0 219429 01/14/15 EPA 3010A EPA 6010B
Beryllium ND 2.0 219429 01/14/15 EPA 3010A EPA 6010B
Cadmi um ND 5.0 219429 01/14/15 EPA 3010A EPA 6010B
Chr om um ND 5.0 219429 01/14/15 EPA 3010A EPA 6010B
Copper ND 5.0 219429 01/14/15 EPA 3010A EPA 6010B
Lead ND 5.0 219429 01/14/15 EPA 3010A EPA 6010B
Mercury ND 0.20 219444 01/15/15 METHOD EPA 7470A
Ni ckel ND 5.0 219429 01/14/15 EPA 3010A EPA 6010B
Sel eni um ND 10 219429 01/14/15 EPA 3010A EPA 6010B
Silver ND 5.0 219429 01/14/15 EPA 3010A EPA 6010B
Thal I'i um ND 10 219429 01/14/15 EPA 3010A EPA 6010B
Zi nc ND 20 219429 01/14/15 EPA 3010A EPA 6010B

ND= Not Det ect ed

RL= Reporting Limt

Page 1 of 1
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Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

Priority Pollutant Metals

Lab #: 263908 Locati on: VEW

Cient: AMEC Environnental & Infrastructure Prep: EPA 3010A

Proj ect#: 0014860014 Anal ysi s: EPA 6010B

Type: BLANK Dl n Fac: 1. 000

Lab I D Q773391 Bat ch#: 219429

Mat ri x: Wat er Pr epar ed: 01/ 14/ 15

Units: ug/ L Anal yzed: 01/ 15/ 15
Anal yte Resul t RL

Ant i nony ND 10

Arsenic ND 5.0

Beryl I'ium ND 2.0

Cadm um ND 5.0

Chrom um ND 5.0

Copper ND 5.0

Lead ND 5.0

Ni ckel ND 5.0

Sel eni um ND 10

Silver ND 5.0

Thal I'i um ND 10

Zi nc ND 20

ND= Not Detected
RL= Reporting Limt
Page 1 of 1
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Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

Priority Pollutant Metals

Lab #: 263908 Locati on: VEW
Cient: AMEC Environnental & Infrastructure Prep: EPA 3010A
Proj ect#: 0014860014 Anal ysi s: EPA 6010B
Matri x: Wat er Bat ch#: 219429
Units: ug/ L Pr epar ed: 01/ 14/ 15
Dl n Fac: 1. 000 Anal yzed: 01/ 15/ 15
Type: BS Lab I D QC773392
Anal yte Spi ked Resul t UREC Limts
Ant i mony 100.0 96. 10 96 79- 120
Arsenic 100.0 101.9 102 80- 120
Beryl I'ium 100.0 103.8 104 80-120
Cadm um 100.0 105.9 106 80- 120
Chrom um 100.0 110.0 110 80- 120
Copper 100.0 100. 3 100 80- 120
Lead 100.0 98. 99 99 80- 120
Ni ckel 100.0 101.0 101 80- 120
Sel eni um 100.0 100. 6 101 80- 120
Silver 100.0 95. 64 96 77-120
Thal I'i um 50.0 51.55 103 80- 121
Zi nc 100.0 108.0 108 80- 120
Type: BSD Lab I D QC773393
Anal yte Spi ked Resul t UREC Limts RPD Lim
Ant i mony 100.0 99. 84 100 79-120 4 20
Arsenic 100.0 103. 4 103 80-120 1 20
Beryl I'ium 100.0 104.5 105 80-120 1 20
Cadm um 100.0 109.1 109 80-120 3 20
Chrom um 100.0 108. 3 108 80-120 2 20
Copper 100.0 103.6 104 80-120 3 20
Lead 100.0 100. 6 101 80-120 2 20
Ni ckel 100.0 104. 8 105 80-120 4 20
Sel eni um 100.0 104.5 105 80-120 4 20
Silver 100.0 98.72 99 77-120 3 20
Thal I'i um 50.0 52. 88 106 80-121 3 20
Zi nc 100.0 113.5 113 80-120 5 20
RPD= Rel ative Percent Difference
Page 1 of 1 9.0
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Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

Priority Pollutant Metals

Lab #: 263908 Locati on: VEW

Cient: AMEC Environnental & Infrastructure Prep: EPA 3010A

Proj ect#: 0014860014 Anal ysi s: EPA 6010B

Field ID: 22727777777 Bat ch#: 219429

MBS Lab I D: 263815- 003 Sanpl ed: 01/ 08/ 15

Mat ri x: Wat er Recei ved: 01/ 09/ 15

Units: ug/ L Pr epar ed: 01/ 14/ 15

Dl n Fac: 1. 000 Anal yzed: 01/ 15/ 15
Type: VS Lab I D QC773394

Anal yte MSS Resul t Spi ked Resul t UREC Limts
Ant i mony <2.348 100.0 86. 45 86 74-120
Arsenic 8. 343 100.0 114. 7 106 80- 127
Beryllium 0. 2975 100.0 103. 7 103 80- 120
Cadm um <0. 2822 100.0 102.2 102 80- 120
Chrom um 11.56 100.0 110.2 99 80- 120
Copper 7.581 100.0 104. 7 97 80- 120
Lead 2.335 100.0 96. 51 94 67-120
Ni ckel 8. 002 100.0 102.5 95 80- 120
Sel eni um <2.308 100.0 104.9 105 73-132
Silver 1.854 100.0 97.71 96 67-120
Thal I'i um 3. 846 50.0 50. 67 94 76- 121
Zi nc 62. 27 100.0 152.6 90 80- 122
Type: VSD Lab I D QC773395
Anal yte Spi ked Resul t UREC Limts RPD Lim

Ant i mony 100.0 88. 96 89 74-120 3 24
Arsenic 100.0 114.5 106 80-127 O 25
Beryl I'ium 100.0 104.3 104 80-120 1 20
Cadm um 100.0 103. 4 103 80-120 1 20
Chrom um 100.0 113.8 102 80-120 3 20
Copper 100.0 107. 4 100 80-120 2 20
Lead 100.0 97. 44 95 67-120 1 23
Ni ckel 100.0 103.9 96 80-120 1 20
Sel eni um 100.0 102.9 103 73-132 2 30
Silver 100.0 99.79 98 67-120 2 22
Thal I'i um 50. 00 53. 84 100 76-121 6 20
Zi nc 100.0 157.1 95 80-122 3 20
RPD= Rel ative Percent Difference

Page 1 of 1 10.0
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Cb Curtis & Tompkins, Ltd.

Bat ch QC Report

Priority Pollutant Metals
Lab #: 263908 Locati on: VEW
Cient: AMEC Environnental & Infrastructure Prep: METHOD
Proj ect#: 0014860014 Anal ysi s: EPA 7470A
Anal yt e: Mer cury Dl n Fac: 1. 000
Type: BLANK Bat ch#: 219444
Lab I D QC773449 Pr epar ed: 01/ 15/ 15
Mat ri x: Wat er Anal yzed: 01/ 15/ 15
Units: ug/ L
Resul t RL
ND 0.20

ND= Not Detected
RL= Reporting Limt
Page 1 of 1 12.0
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Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

Priority Pollutant Metals

Lab #: 263908 Locati on: VEW
Cient: AMEC Environnental & Infrastructure Prep: METHOD
Proj ect#: 0014860014 Anal ysi s: EPA 7470A
Anal yt e: Mer cury Dl n Fac: 1. 000
Type: LCS Bat ch#: 219444
Lab I D QC773452 Pr epar ed: 01/ 15/ 15
Mat ri x: Wat er Anal yzed: 01/ 15/ 15
Units: ug/ L

Spi ked Resul t UREC Limts

2.500 2. 405 96 80- 120

Page 1 of 1 13.0
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Cb Curtis & Tompkins, Ltd.

Bat ch QC Report

Priority Pollutant Metals

Lab #: 263908 Locati on: VEW

Cient: AMEC Environnental & Infrastructure Prep: VETHOD

Proj ect#: 0014860014 Anal ysi s: EPA 7470A
Anal yt e: Mer cury Bat ch#: 219444

Field ID 2777777777 Sanpl ed: 01/ 13/ 15

MSS Lab I D 263895- 001 Recei ved: 01/13/15

Mat ri x: Wat er Pr epar ed: 01/ 15/ 15

Units: ug/ L Anal yzed: 01/ 15/ 15

Diln Fac: 1. 000

Type Lab ID MSS Resul t Spi ked Resul t UMREC Limts RPD Lim
VS QC773453 <0. 04000 2.500 2.214 89 60- 130

MBD QC773454 2.500 2. 267 91 60-130 2 34

RPD= Rel ative Percent Difference
Page 1 of 1 14.0
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Cb Curtis & Tompkins, Ltd.

Total Dissolved Solids (TDS)

Lab #: 263908 Locati on: VEW
Cient: AMEC Environnental & Infrastructure Prep: METHOD
Proj ect#: 0014860014 Anal ysi s: SM540C
Anal yt e: Total Dissolved Solids Bat ch#: 219430
Field ID: 116A Sanpl ed: 01/ 13/ 15
Mat ri x: Wat er Recei ved: 01/ 14/ 15
Units: ng/ L Pr epar ed: 01/ 14/ 15
Dl n Fac: 1. 000 Anal yzed: 01/ 15/ 15

Type Lab ID Resul t RL
SAMPLE 263908- 001 660 10
BLANK QC773398 ND 10

ND= Not Detected
RL= Reporting Limt
Page 1 of 1 5.0
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Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

Total Dissolved Solids (TDS)

Lab #: 263908 Locati on: VEW

Cient: AMEC Environnental & Infrastructure Prep: METHOD

Proj ect#: 0014860014 Anal ysi s: SM540C

Anal yt e: Total Dissolved Solids Bat ch#: 219430

Field ID: 116A Sanpl ed: 01/ 13/ 15

MSS Lab I D 263908- 001 Recei ved: 01/ 14/ 15

Mat ri x: Wat er Pr epar ed: 01/ 14/ 15

Units: ng/ L Anal yzed: 01/ 15/ 15

Diln Fac: 1. 000

Type Lab ID MSS Resul t Spi ked Resul t RL UMREC Limts RPD Lim
LCS QC773399 104.0 98. 00 94 71-120

SDUP QC773400 664. 0 670.0 10. 00 1 5
RL= Reporting Limt
RPD= Rel ative Percent Difference
Page 1 of 1 6.0
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878
2323 Fifth Street, Berkeley, CA 94710, Phone (510) 486-O900

Laborat ory Job Nunmber 264006
ANALYTI CAL REPORT

AMEC Environnmental & Infrastructure Project : 0014860014
180 Grand Ave. Location : Anmec Foster
Gakl and, CA 94612 Level o

Sanple ID Lab I D

P1399- SP1 264006- 001

P1399- SP2 264006- 002

P1399- SP3A 264006- 003

P1399- SP3B 264006- 004

P1399- SP4 264006- 005

Thi s data package has been reviewed for technical correctness and conpl et eness.
Rel ease of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the followi ng signature. The results
contained in this report neet all requirenments of NELAC and pertain only to

t hose sanpl es which were submtted for analysis. This report may be reproduced
only inits entirety.

" -
7255 N
Tracy Babj ar
Proj ect Manager

tracy. babj ar @t ber k. com
(510) 204-2226

Si gnat ur e: Date: _01/26/2015

CA ELAP# 2896, NELAP# 4044-001
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Cb Curtis & Tompkins, Ltd.

CASE NARRATI VE

Laborat ory nunber: 264006

dient: AMEC Environnmental & Infrastructure
Proj ect: 0014860014

Locat i on: Amec Fost er

Request Dat e: 01/19/15

Sanpl es Recei ved: 01/19/15

Thi s data package contains sanple and QC results for five water sanples,
requested for the above referenced project on 01/19/15. The sanples were
received cold and intact.

Vol atile Organics by GO M5 (EPA 8260B):
No anal ytical problens were encountered.

Semivolatile Organics by GO M (EPA 82700 :
No anal ytical problens were encountered.

Semivolatile Organics by GOM SIM (EPA 8270CSIM :
No anal ytical problens were encountered.

Page 1 of 1
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COOLER RECEIPT CHECKLIST

Login# 264006

Date Received  01/i9 /is

Cb Curtis & Tompkins, Ltd.

Number of coolers |

Client _ AME( Fos4o€ ‘Project_ AMBC. Fster
Date Opened By (print)__ R loue (sign)_ / 7
Date Logged in ©|/jq/;s By (print)__ £ Louie (sign)_ / —_—

1. Did cooler come with a shipping slip (airbill, etc)

2A. Were custody seals present? .... [JYES (circle)

2B. Were custody seals intact upon arrival?
3. Were custody papers dry and intact when received?
4. Were custody papers filled out properly (ink, signed, etc)?
5. Is the project identifiable from custody papers? (If so fill out top of form)
6. Indicate the packing in cooler: (if other, describe)

YES @

Shipping info

on cooler
How many Name

on samples

/NO

YES NO K/AD

=

Q’Eubble Wrap (] Foam blocks [ Bags [JNone

[ Cloth material (O Cardboard O Styrofoam ] Paper towels
7. Temperature documentation: * Notify PM if temperature exceeds 6°C

Type of ice used: B/Wet C0Blue/Gel  [JNone Temp(°C)

8. Were Method 5035 sampling containers present?

[J Samples Received on ice & cold without a temperature blank; temp. taken with IR gun

m/Samples received on ice directly from the field. Cooling process had begun

YES (NO

If YES, what time were they transferred to freezer?

9. Did all bottles arrive unbroken/unopened? (YES NO

10. Are there any missing / extra samples? YES @

11. Are samples in the appropriate containers for indicated tests? C NO

12. Are sample labels present, in good condition and complete? /YES NO

13. Do the sample labels agree with custody papers? NO

14. Was sufficient amount of sample sent for tests requested? NO

15. Are the samples appropriately preserved? 6_(];871% N/A

16. Did you check preservatives for all bottles for each sample? YES NO

17. Did you document your preservative check? YES NO

18. Did you change the hold time in LIMS for unpreserved VOAs? YES NO(N

19. Did you change the hold time in LIMS for preserved terracores? Y N

20. Are bubbles > 6mm absent in VOA samples? @ NO

21. Was the client contacted concerning this sample delivery? YES \@»
If YES, Who was called? By Date:

COMMENTS

Rev 10, 9/12




Cb Curtis & Tompkins, Ltd.

Results for any subcontracted anal yses are not included in this sumary.

Det ecti ons Sunmary for 264006

Client . AMEC Environnental & Infrastructure
Project : 0014860014
Locati on : Anec Foster

Client Sanple ID: P1399-SP1 Laboratory Sanple ID : 264006- 001
Anal yte _ Result Flags RL Units Basis | IDF Mthod Prep Method
Freon 113 15 2.0 ug/L As Recd [4.000 EPA 8260B EPA 5030B
1, 1- Di chl or oet hane 4.0 2.0 ug/L As Recd [4.000 EPA 8260B EPA 5030B
ci s-1, 2-Di chl or oet hene 28 2.0 ug/L As Recd [4.000 EPA 8260B EPA 5030B
1,1, 1-Trichl or oet hane 5.0 2.0 ug/L As Recd [4.000 EPA 8260B EPA 5030B
Tri chl or oet hene 280 2.0 ug/L As Recd [4.000 EPA 8260B EPA 5030B
Client Sanple ID: P1399-SP2 Laboratory Sanple ID : 264006- 002
Anal yte _ Result Flags RL Units Basis | IDF Mthod Prep Method
Freon 113 29 0.5 jug/L |As Recd 1.000 EPA 8260B |EPA 5030B
1, 1- Di chl or oet hane 4.1 0.5 jug/L |As Recd 1.000 EPA 8260B |EPA 5030B
ci s-1, 2-Di chl or oet hene 0.6 0.5 jug/L |As Recd 1.000 EPA 8260B |EPA 5030B
1,1, 1-Trichl oroet hane 6.7 0.5 jug/L |As Recd 1.000 EPA 8260B |EPA 5030B
Tri chl or oet hene 17 0.5 jug/L |As Recd 1.000 EPA 8260B |EPA 5030B
Client Sanple ID: P1399- SP3A Laboratory Sanple ID : 264006- 003
Anal yte _ Result Flags RL Units Basis | IDF Mthod Prep Method
Freon 113 31 0.5 jug/L |As Recd 1.000 EPA 8260B |EPA 5030B
1, 1- Di chl or oet hane 3.4 0.5 jug/L |As Recd 1.000 EPA 8260B |EPA 5030B
ci s-1, 2-Di chl or oet hene 0.8 0.5 jug/L |As Recd 1.000 EPA 8260B |EPA 5030B
1,1, 1-Trichl oroet hane 6.7 0.5 jug/L |As Recd 1.000 EPA 8260B |EPA 5030B
Tri chl or oet hene 8.1 0.5 jug/L |As Recd 1.000 EPA 8260B |EPA 5030B
Client Sample ID: P1399- SP3B Laboratory Sanple ID : 264006- 004
No Detections
Client Sample ID: P1399-SP4 Laboratory Sanple ID : 264006- 005
Anal yte _ Result Flags RL  Units Basis | IDF  Method Prep Method
Freon 113 11 0.5 jug/L |As Recd 1.000 EPA 8260B |EPA 5030B
1, 1- Di chl or oet hane 2.1 0.5 jug/L |As Recd 1.000 EPA 8260B |EPA 5030B
1,1, 1-Trichl or oet hane 5.5 0.5 jug/L |As Recd 1.000 EPA 8260B |EPA 5030B
Page 1 of 1 19.0
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Cb Curtis & Tompkins, Ltd.

Pur geabl e Organics by GO/ M5

Lab #: 264006 Locati on: Amec Fost er
Cient: AMEC Environnental & Infrastructure Prep: EPA 5030B
Proj ect#: 0014860014 Anal ysi s: EPA 8260B
Field ID P1399- SP1 Bat ch#: 219568
Lab I D 264006- 001 Sanpl ed: 01/19/ 15
Matri x: Wat er Recei ved: 01/19/ 15
Units: ug/ L Anal yzed: 01/ 20/ 15
DI n Fac: 4,000
Anal yte Resul t RL
Freon 12 ND 4.0
Chl or orret hane ND 4.0
Vi nyl Chloride ND 2.0
Br ononet hane ND 4.0
Chl or oet hane ND 4.0
Trichl or of | uor orret hane ND 4.0
Acet one ND 40
Freon 113 15 2.0
1, 1- Di chl or oet hene ND 2.0
Met hyl ene Chl ori de ND 40
Carbon Disul fide ND 2.0
MI'BE ND 2.0
trans-1, 2-Di chl or oet hene ND 2.0
Vi nyl Acetate ND 40
1, 1- Di chl or oet hane 4.0 2.0
2- But anone ND 40
ci s-1, 2-Di chl or oet hene 28 2.0
2, 2-Di chl or opr opane ND 2.0
Chl orof orm ND 2.0
Br onochl or onet hane ND 2.0
1,1, 1-Tri chl or oet hane 5.0 2.0
1, 1- Di chl or opr opene ND 2.0
Car bon Tetrachl ori de ND 2.0
1, 2- Di chl or oet hane ND 2.0
Benzene ND 2.0
Trichl or oet hene 280 2.0
1, 2- Di chl or opr opane ND 2.0
Br onodi chl or onet hane ND 2.0
Di br ononet hane ND 2.0
4- Met hyl - 2- Pent anone ND 40
ci s-1, 3-Di chl oropropene ND 2.0
Tol uene ND 2.0
trans- 1, 3- Di chl or opr opene ND 2.0
1,1, 2-Tri chl or oet hane ND 2.0
2- Hexanone ND 40
1, 3- Di chl or opr opane ND 2.0
Tet rachl or oet hene ND 2.0

ND= Not Detected
RL= Reporting Limt
Page 1 of 2
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Cb Curtis & Tompkins, Ltd.

Pur geabl e Organics by GO/ M5

Lab #: 264006 Locati on: Amec Fost er
Cient: AMEC Environnental & Infrastructure Prep: EPA 5030B
Proj ect#: 0014860014 Anal ysi s: EPA 8260B
Field ID P1399- SP1 Bat ch#: 219568
Lab I D 264006- 001 Sanpl ed: 01/19/ 15
Matri x: Wat er Recei ved: 01/19/ 15
Units: ug/ L Anal yzed: 01/ 20/ 15
DI n Fac: 4,000

Anal yte Resul t RL
Di br onochl or onet hane ND 2.0
1, 2- Di br onpet hane ND 2.0
Chl or obenzene ND 2.0
1,1,1, 2-Tetrachl or oet hane ND 2.0
Et hyl benzene ND 2.0
m p- Xyl enes ND 2.0
o- Xyl ene ND 2.0
Styrene ND 2.0
Br onmof orm ND 4.0
| sopr opyl benzene ND 2.0
1,1, 2,2-Tetrachl or oet hane ND 2.0
1,2, 3-Trichl oropr opane ND 2.0
Pr opyl benzene ND 2.0
Br onbbenzene ND 2.0
1, 3,5-Tri et hyl benzene ND 2.0
2- Chl or ot ol uene ND 2.0
4- Chl or ot ol uene ND 2.0
tert-Butyl benzene ND 2.0
1,2,4-Trimet hyl benzene ND 2.0
sec- But yl benzene ND 2.0
par a- | sopropyl Tol uene ND 2.0
1, 3-Di chl or obenzene ND 2.0
1, 4- Di chl or obenzene ND 2.0
n- But yl benzene ND 2.0
1, 2- Di chl or obenzene ND 2.0
1, 2- Di br ono- 3- Chl or opr opane ND 8.0
1,2,4-Trichl orobenzene ND 2.0
Hexachl or obut adi ene ND 2.0
Napht hal ene ND 8.0
1,2, 3-Trichl orobenzene ND 2.0

Sur r ogat e UREC Limts
Di br onof | uor onet hane 103 80-128
1, 2- Di chl or oet hane-d4 109 75- 139
Tol uene-d8 104 80-120
Br onof | uor obenzene 97 80-120

ND= Not Detected
RL= Reporting Limt
Page 2 of 2
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Cb Curtis & Tompkins, Ltd.

Pur geabl e Organics by GO/ M5

Lab #: 264006 Locati on: Amec Fost er
Cient: AMEC Environnental & Infrastructure Prep: EPA 5030B
Proj ect#: 0014860014 Anal ysi s: EPA 8260B
Field ID P1399- SP2 Bat ch#: 219568
Lab I D 264006- 002 Sanpl ed: 01/19/ 15
Matri x: Wat er Recei ved: 01/19/ 15
Units: ug/ L Anal yzed: 01/ 20/ 15
DI n Fac: 1. 000
Anal yte Resul t RL
Freon 12 ND 1.0
Chl or orret hane ND 1.0
Vi nyl Chloride ND 0.5
Br ononet hane ND 1.0
Chl or oet hane ND 1.0
Trichl or of | uor orret hane ND 1.0
Acet one ND 10
Freon 113 29 0.5
1, 1- Di chl or oet hene ND 0.5
Met hyl ene Chl ori de ND 10
Carbon Disul fide ND 0.5
MI'BE ND 0.5
trans-1, 2-Di chl or oet hene ND 0.5
Vi nyl Acetate ND 10
1, 1- Di chl or oet hane 4.1 0.5
2- But anone ND 10
ci s-1, 2-Di chl or oet hene 0.6 0.5
2, 2-Di chl or opr opane ND 0.5
Chl orof orm ND 0.5
Br onochl or onet hane ND 0.5
1,1, 1-Tri chl or oet hane 6.7 0.5
1, 1- Di chl or opr opene ND 0.5
Car bon Tetrachl ori de ND 0.5
1, 2- Di chl or oet hane ND 0.5
Benzene ND 0.5
Trichl or oet hene 17 0.5
1, 2- Di chl or opr opane ND 0.5
Br onodi chl or onet hane ND 0.5
Di br ononet hane ND 0.5
4- Met hyl - 2- Pent anone ND 10
ci s-1, 3-Di chl oropropene ND 0.5
Tol uene ND 0.5
trans- 1, 3- Di chl or opr opene ND 0.5
1,1, 2-Tri chl or oet hane ND 0.5
2- Hexanone ND 10
1, 3- Di chl or opr opane ND 0.5
Tet rachl or oet hene ND 0.5

ND= Not Detected
RL= Reporting Limt
Page 1 of 2
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Cb Curtis & Tompkins, Ltd.

Pur geabl e Organics by GO/ M5

Lab #: 264006 Locati on: Amec Fost er
Cient: AMEC Environnental & Infrastructure Prep: EPA 5030B
Proj ect#: 0014860014 Anal ysi s: EPA 8260B
Field ID P1399- SP2 Bat ch#: 219568
Lab I D 264006- 002 Sanpl ed: 01/19/ 15
Matri x: Wat er Recei ved: 01/19/ 15
Units: ug/ L Anal yzed: 01/ 20/ 15
DI n Fac: 1. 000

Anal yte Resul t RL
Di br onochl or onet hane ND 0.5
1, 2- Di br onpet hane ND 0.5
Chl or obenzene ND 0.5
1,1,1, 2-Tetrachl or oet hane ND 0.5
Et hyl benzene ND 0.5
m p- Xyl enes ND 0.5
o- Xyl ene ND 0.5
Styrene ND 0.5
Br onmof orm ND 1.0
| sopr opyl benzene ND 0.5
1,1, 2,2-Tetrachl or oet hane ND 0.5
1,2, 3-Trichl oropr opane ND 0.5
Pr opyl benzene ND 0.5
Br onbbenzene ND 0.5
1, 3,5-Tri et hyl benzene ND 0.5
2- Chl or ot ol uene ND 0.5
4- Chl or ot ol uene ND 0.5
tert-Butyl benzene ND 0.5
1,2,4-Trimet hyl benzene ND 0.5
sec- But yl benzene ND 0.5
par a- | sopropyl Tol uene ND 0.5
1, 3-Di chl or obenzene ND 0.5
1, 4- Di chl or obenzene ND 0.5
n- But yl benzene ND 0.5
1, 2- Di chl or obenzene ND 0.5
1, 2- Di br ono- 3- Chl or opr opane ND 2.0
1,2,4-Trichl orobenzene ND 0.5
Hexachl or obut adi ene ND 0.5
Napht hal ene ND 2.0
1,2, 3-Trichl orobenzene ND 0.5

Sur r ogat e UREC Limts
Di br onof | uor onet hane 104 80-128
1, 2- Di chl or oet hane-d4 108 75- 139
Tol uene-d8 103 80-120
Br onof | uor obenzene 99 80-120

ND= Not Detected
RL= Reporting Limt
Page 2 of 2
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Cb Curtis & Tompkins, Ltd.

Pur geabl e Organics by GO/ M5

Lab #: 264006 Locati on: Amec Fost er
Cient: AMEC Environnental & Infrastructure Prep: EPA 5030B
Proj ect#: 0014860014 Anal ysi s: EPA 8260B
Field ID P1399- SP3A Bat ch#: 219568
Lab I D 264006- 003 Sanpl ed: 01/19/ 15
Matri x: Wat er Recei ved: 01/19/ 15
Units: ug/ L Anal yzed: 01/ 20/ 15
DI n Fac: 1. 000
Anal yte Resul t RL
Freon 12 ND 1.0
Chl or orret hane ND 1.0
Vi nyl Chloride ND 0.5
Br ononet hane ND 1.0
Chl or oet hane ND 1.0
Trichl or of | uor orret hane ND 1.0
Acet one ND 10
Freon 113 31 0.5
1, 1- Di chl or oet hene ND 0.5
Met hyl ene Chl ori de ND 10
Carbon Disul fide ND 0.5
MI'BE ND 0.5
trans-1, 2-Di chl or oet hene ND 0.5
Vi nyl Acetate ND 10
1, 1- Di chl or oet hane 3.4 0.5
2- But anone ND 10
ci s-1, 2-Di chl or oet hene 0.8 0.5
2, 2-Di chl or opr opane ND 0.5
Chl orof orm ND 0.5
Br onochl or onet hane ND 0.5
1,1, 1-Tri chl or oet hane 6.7 0.5
1, 1- Di chl or opr opene ND 0.5
Car bon Tetrachl ori de ND 0.5
1, 2- Di chl or oet hane ND 0.5
Benzene ND 0.5
Trichl or oet hene 8.1 0.5
1, 2- Di chl or opr opane ND 0.5
Br onodi chl or onet hane ND 0.5
Di br ononet hane ND 0.5
4- Met hyl - 2- Pent anone ND 10
ci s-1, 3-Di chl oropropene ND 0.5
Tol uene ND 0.5
trans- 1, 3- Di chl or opr opene ND 0.5
1,1, 2-Tri chl or oet hane ND 0.5
2- Hexanone ND 10
1, 3- Di chl or opr opane ND 0.5
Tet rachl or oet hene ND 0.5

ND= Not Detected
RL= Reporting Limt
Page 1 of 2
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Cb Curtis & Tompkins, Ltd.

Pur geabl e Organics by GO/ M5

Lab #: 264006 Locati on: Amec Fost er
Cient: AMEC Environnental & Infrastructure Prep: EPA 5030B
Proj ect#: 0014860014 Anal ysi s: EPA 8260B
Field ID P1399- SP3A Bat ch#: 219568
Lab I D 264006- 003 Sanpl ed: 01/19/ 15
Matri x: Wat er Recei ved: 01/19/ 15
Units: ug/ L Anal yzed: 01/ 20/ 15
DI n Fac: 1. 000

Anal yte Resul t RL
Di br onochl or onet hane ND 0.5
1, 2- Di br onpet hane ND 0.5
Chl or obenzene ND 0.5
1,1,1, 2-Tetrachl or oet hane ND 0.5
Et hyl benzene ND 0.5
m p- Xyl enes ND 0.5
o- Xyl ene ND 0.5
Styrene ND 0.5
Br onmof orm ND 1.0
| sopr opyl benzene ND 0.5
1,1, 2,2-Tetrachl or oet hane ND 0.5
1,2, 3-Trichl oropr opane ND 0.5
Pr opyl benzene ND 0.5
Br onbbenzene ND 0.5
1, 3,5-Tri et hyl benzene ND 0.5
2- Chl or ot ol uene ND 0.5
4- Chl or ot ol uene ND 0.5
tert-Butyl benzene ND 0.5
1,2,4-Trimet hyl benzene ND 0.5
sec- But yl benzene ND 0.5
par a- | sopropyl Tol uene ND 0.5
1, 3-Di chl or obenzene ND 0.5
1, 4- Di chl or obenzene ND 0.5
n- But yl benzene ND 0.5
1, 2- Di chl or obenzene ND 0.5
1, 2- Di br ono- 3- Chl or opr opane ND 2.0
1,2,4-Trichl orobenzene ND 0.5
Hexachl or obut adi ene ND 0.5
Napht hal ene ND 2.0
1,2, 3-Trichl orobenzene ND 0.5

Sur r ogat e UREC Limts
Di br onof | uor onet hane 104 80-128
1, 2- Di chl or oet hane-d4 107 75- 139
Tol uene-d8 104 80-120
Br onof | uor obenzene 97 80-120

ND= Not Detected
RL= Reporting Limt
Page 2 of 2
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Cb Curtis & Tompkins, Ltd.

Pur geabl e Organics by GO/ M5

Lab #: 264006 Locati on: Amec Fost er
Cient: AMEC Environnental & Infrastructure Prep: EPA 5030B
Proj ect#: 0014860014 Anal ysi s: EPA 8260B
Field ID P1399- SP4 Bat ch#: 219568
Lab I D 264006- 005 Sanpl ed: 01/19/ 15
Matri x: Wat er Recei ved: 01/19/ 15
Units: ug/ L Anal yzed: 01/ 20/ 15
DI n Fac: 1. 000
Anal yte Resul t RL
Freon 12 ND 1.0
Chl or orret hane ND 1.0
Vi nyl Chloride ND 0.5
Br ononet hane ND 1.0
Chl or oet hane ND 1.0
Trichl or of | uor orret hane ND 1.0
Acet one ND 10
Freon 113 11 0.5
1, 1- Di chl or oet hene ND 0.5
Met hyl ene Chl ori de ND 10
Carbon Disul fide ND 0.5
MI'BE ND 0.5
trans-1, 2-Di chl or oet hene ND 0.5
Vi nyl Acetate ND 10
1, 1- Di chl or oet hane 2.1 0.5
2- But anone ND 10
ci s-1, 2-Di chl or oet hene ND 0.5
2, 2-Di chl or opr opane ND 0.5
Chl orof orm ND 0.5
Br onochl or onet hane ND 0.5
1,1, 1-Tri chl or oet hane 5.5 0.5
1, 1- Di chl or opr opene ND 0.5
Car bon Tetrachl ori de ND 0.5
1, 2- Di chl or oet hane ND 0.5
Benzene ND 0.5
Trichl or oet hene ND 0.5
1, 2- Di chl or opr opane ND 0.5
Br onodi chl or onet hane ND 0.5
Di br ononet hane ND 0.5
4- Met hyl - 2- Pent anone ND 10
ci s-1, 3-Di chl oropropene ND 0.5
Tol uene ND 0.5
trans- 1, 3- Di chl or opr opene ND 0.5
1,1, 2-Tri chl or oet hane ND 0.5
2- Hexanone ND 10
1, 3- Di chl or opr opane ND 0.5
Tet rachl or oet hene ND 0.5

ND= Not Detected
RL= Reporting Limt
Page 1 of 2
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Cb Curtis & Tompkins, Ltd.

Pur geabl e Organics by GO/ M5

Lab #: 264006 Locati on: Amec Fost er
Cient: AMEC Environnental & Infrastructure Prep: EPA 5030B
Proj ect#: 0014860014 Anal ysi s: EPA 8260B
Field ID P1399- SP4 Bat ch#: 219568
Lab I D 264006- 005 Sanpl ed: 01/19/ 15
Matri x: Wat er Recei ved: 01/19/ 15
Units: ug/ L Anal yzed: 01/ 20/ 15
DI n Fac: 1. 000

Anal yte Resul t RL
Di br onochl or onet hane ND 0.5
1, 2- Di br onpet hane ND 0.5
Chl or obenzene ND 0.5
1,1,1, 2-Tetrachl or oet hane ND 0.5
Et hyl benzene ND 0.5
m p- Xyl enes ND 0.5
o- Xyl ene ND 0.5
Styrene ND 0.5
Br onmof orm ND 1.0
| sopr opyl benzene ND 0.5
1,1, 2,2-Tetrachl or oet hane ND 0.5
1,2, 3-Trichl oropr opane ND 0.5
Pr opyl benzene ND 0.5
Br onbbenzene ND 0.5
1, 3,5-Tri et hyl benzene ND 0.5
2- Chl or ot ol uene ND 0.5
4- Chl or ot ol uene ND 0.5
tert-Butyl benzene ND 0.5
1,2,4-Trimet hyl benzene ND 0.5
sec- But yl benzene ND 0.5
par a- | sopropyl Tol uene ND 0.5
1, 3-Di chl or obenzene ND 0.5
1, 4- Di chl or obenzene ND 0.5
n- But yl benzene ND 0.5
1, 2- Di chl or obenzene ND 0.5
1, 2- Di br ono- 3- Chl or opr opane ND 2.0
1,2,4-Trichl orobenzene ND 0.5
Hexachl or obut adi ene ND 0.5
Napht hal ene ND 2.0
1,2, 3-Trichl orobenzene ND 0.5

Sur r ogat e UREC Limts
Di br onof | uor onet hane 106 80-128
1, 2- Di chl or oet hane-d4 109 75- 139
Tol uene-d8 102 80-120
Br onof | uor obenzene 97 80-120

ND= Not Detected
RL= Reporting Limt
Page 2 of 2
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Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

Pur geabl e Organics by GO/ M5

Lab #: 264006 Locati on: Amec Fost er
Cient: AMEC Environnental & Infrastructure Prep: EPA 5030B
Proj ect#: 0014860014 Anal ysi s: EPA 8260B
Matri x: Wat er Bat ch#: 219568
Units: ug/ L Anal yzed: 01/ 20/ 15
DI n Fac: 1. 000
Type: BS Lab I D QC773910
Anal yte Spi ked Resul t UREC Limts
1, 1- Di chl or oet hene 12.50 10. 60 85 66- 135
Benzene 12.50 12.55 100 80-123
Trichl or oet hene 12.50 11.58 93 80- 123
Tol uene 12.50 12. 39 99 80-121
Chl or obenzene 12.50 12. 27 98 80- 123
Sur r ogat e UREC Limts
Di br onof | uor onet hane 100 80-128
1, 2- Di chl or oet hane-d4 109 75- 139
Tol uene-d8 104 80-120
Br onof | uor obenzene 94 80-120
Type: BSD Lab I D Q773911
Anal yte Spi ked Resul t UREC Limts RPD Lim
1, 1- Di chl or oet hene 12.50 11. 07 89 66-135 4 24
Benzene 12.50 12. 63 101 80-123 1 20
Trichl or oet hene 12.50 11.76 94 80-123 2 20
Tol uene 12.50 12.42 99 80-121 O 20
Chl or obenzene 12.50 12. 26 98 80-123 O 20
Sur r ogat e UREC Limts
Di br onof | uor onet hane 101 80-128
1, 2- Di chl or oet hane-d4 108 75- 139
Tol uene-d8 104 80-120
Br onof | uor obenzene 92 80-120
RPD= Rel ative Percent Difference
Page 1 of 1 7.0
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Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

Pur geabl e Organics by GO/ M5

Lab #: 264006 Locati on: Amec Fost er
Cient: AMEC Environnental & Infrastructure Prep: EPA 5030B
Proj ect#: 0014860014 Anal ysi s: EPA 8260B
Type: BLANK Dl n Fac: 1. 000
Lab I D QC773912 Bat ch#: 219568
Mat ri x: Wat er Anal yzed: 01/ 20/ 15
Units: ug/ L
Anal yte Resul t RL
Freon 12 ND 1.0
Chl or orret hane ND 1.0
Vi nyl Chloride ND 0.5
Br ononet hane ND 1.0
Chl or oet hane ND 1.0
Trichl or of | uor onret hane ND 1.0
Acet one ND 10
Freon 113 ND 0.5
1, 1- Di chl or oet hene ND 0.5
Met hyl ene Chl ori de ND 10
Carbon Disul fide ND 0.5
MI'BE ND 0.5
trans-1, 2-Di chl or oet hene ND 0.5
Vi nyl Acetate ND 10
1, 1- Di chl or oet hane ND 0.5
2- But anone ND 10
ci s-1, 2-Di chl or oet hene ND 0.5
2, 2-Di chl or opr opane ND 0.5
Chl orof orm ND 0.5
Br onochl or onet hane ND 0.5
1,1, 1-Tri chl or oet hane ND 0.5
1, 1- Di chl or opr opene ND 0.5
Car bon Tetrachl ori de ND 0.5
1, 2- Di chl or oet hane ND 0.5
Benzene ND 0.5
Trichl or oet hene ND 0.5
1, 2- Di chl or opr opane ND 0.5
Br onodi chl or onet hane ND 0.5
Di br ononet hane ND 0.5
4- Met hyl - 2- Pent anone ND 10
ci s-1, 3-Di chl oropropene ND 0.5
Tol uene ND 0.5
trans- 1, 3- Di chl or opr opene ND 0.5
1,1, 2-Tri chl or oet hane ND 0.5
2- Hexanone ND 10
1, 3- Di chl or opr opane ND 0.5
Tet rachl or oet hene ND 0.5

ND= Not Detected
RL= Reporting Limt
Page 1 of 2
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Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

Pur geabl e Organics by GO/ M5

Lab #: 264006 Locati on: Amec Foster
Cient: AMEC Environnental & Infrastructure Prep: EPA 5030B
Proj ect#: 0014860014 Anal ysi s: EPA 8260B
Type: BLANK Dl n Fac: 1. 000
Lab I D QC773912 Bat ch#: 219568
Mat ri x: Wat er Anal yzed: 01/ 20/ 15
Units: ug/ L

Anal yte Resul t RL
Di br onochl or onet hane ND 0.5
1, 2- Di br onoet hane ND 0.5
Chl or obenzene ND 0.5
1,1,1, 2-Tetrachl or oet hane ND 0.5
Et hyl benzene ND 0.5
m p- Xyl enes ND 0.5
o- Xyl ene ND 0.5
Styrene ND 0.5
Br onof orm ND 1.0
| sopr opyl benzene ND 0.5
1,1, 2,2-Tetrachl or oet hane ND 0.5
1,2, 3-Trichl oropr opane ND 0.5
Pr opyl benzene ND 0.5
Br onbbenzene ND 0.5
1, 3,5-Tri et hyl benzene ND 0.5
2- Chl or ot ol uene ND 0.5
4- Chl or ot ol uene ND 0.5
tert-Butyl benzene ND 0.5
1,2,4-Trimet hyl benzene ND 0.5
sec- But yl benzene ND 0.5
par a- | sopropyl Tol uene ND 0.5
1, 3- Di chl or obenzene ND 0.5
1, 4- Di chl or obenzene ND 0.5
n- But yl benzene ND 0.5
1, 2- Di chl or obenzene ND 0.5
1, 2- Di br ono- 3- Chl or opr opane ND 2.0
1,2,4-Trichl orobenzene ND 0.5
Hexachl or obut adi ene ND 0.5
Napht hal ene ND 2.0
1,2, 3-Trichl orobenzene ND 0.5

Sur r ogat e UREC Limts
Di br onof | uor onet hane 104 80-128
1, 2- Di chl or oet hane-d4 108 75-139
Tol uene- d8 104 80-120
Br onof | uor obenzene 97 80-120

ND= Not Detected
RL= Reporting Limt
Page 2 of 2
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C

Curtis & Tompkins, Ltd.

Sem vol atil e Organics by GO M5

LCab #: 264006 Locaf1 on: Amec Fost er

Cient: AMEC Environnmental & Infrastructure PreP: . EPA 3520C

Proj ect#: 0014860014 Anal ysi s: EPA 8270C

Freld I'D: P1599- SPCA bat ch#: 219650

Lab I D 264006- 003 Sanpl ed: 01/ 19/ 15

Matri x: Wat er Recei ved: 01/ 19/ 15

Units: ug/ L PrePared: 01/ 21/ 15

Diln Fac: 1. 000 yzed: 01/ 22/ 15
Anal yt e Resul t RL

NN trosodi net hyl am ne ND 10

Phenol ND 10

bi s(2-Chl oroet hyl ) et her ND 10

2- Chl or ophenol ND 10

1, 3-Di chl orobenzene ND 10

1, 4- Di chl or obenzene ND 10

Benzyl al cohol ND 10

1, 2- Di chl or obenzene ND 10

2- Met hyl phenol ND 10

bi s(2-Ch 0r0|sopr0pyl) et her ND 10

4- Met hyl phenol ND 10

N-Ni troso-di - n- propyl am ne ND 10

Hexachl or oet hane ND 10

Ni t r obenzene ND 10

| sophor one ND 10

2-Ni t r ophenol ND 20

2, 4- Di net hyl phenol ND 10

Benzoic acid ND 50

b|s(2—ChIoroethoxY)nEthane ND 10

2, 4-Di chl or opheno ND 10

1,2,4-Trichl orobenzene ND 10

Napht hal ene ND 10

4- Chl oroani l i ne ND 10

Hexachl or obut adi ene ND 10

4- Chloro 3- net hyl phenol ND 10

2- Met hyl napht hal ene ND 10

Hexach orocrclopentad|ene ND 20

2,4,6-Trichl or ophenol ND 10

2,4,5-Trichl or ophenol ND 10

2- Cnhl or onapht hal ene ND 10

2-Nitroaniline ND 20

Di neth% ht hal at e ND 10

Acenapht hyl ene ND 10

2,6-D n|tr0toluene ND 10

3-Nitroaniline ND 20

Acenapht hene ND 10

2,4-D n|tr0phenol ND 20

4-Ni t r ophenol ND 20

Di benzo uran ND 10

2,4-Dinitrotol uene ND 10

D et hyl pht hal at e ND 10

Fl uor ene ND 10

4- Chl or ophenyl - phenyl et her ND 10

4- N|tr0an|l|ne ND 20

4, 6- Di ni tro-2-met hyl phenol ND 20

N- Ni t r osodi phenyl am ne ND 10

Azobenzene ND 10

4- Br onmophenyl - phenyl et her ND 10

Hexachl or obenzene ND 10

Pent achl or ophenol ND 20

Phenant hr ene ND 10

Ant hr acene ND 10

Di - n- butyl pht hal ate ND 10

Fl uor ant hene ND 10

ND= Not Detected
RL= Reporting Limt
Page 1 of 2
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Cb Curtis & Tompkins, Ltd.

Sem vol atil e Organics by GO M5

Lab #: 264006 Locat 1 on: Amec Foster
Cient: AMEC Environnmental & Infrastructure PreP EPA 3520C
Project#: 0014860014 ysi s: EPA 8270C
Freld TD: P1599- SPSA Bat ch#: 219650
Lab I D 264006- 003 Sanpl ed: 01/ 19/ 15
Mat ri x: Wat er Recei ved: 01/19/ 15
Units: ug/L PrePared: 01/ 21/ 15
Diln Fac: . 000 Anal yzed: 01/22/15
Anal yt e Resul t RL
Pyrene ND 10
Butylbenz | pht hal at e ND 10
3, Di chl or obenzi di ne ND 20
Benzo(a)anthracene ND 10
ysene ND 10
b|s(2 Et hyl hexyl ) pht hal at e ND 10
Di - n-octyl pht hal ate ND 10
Benzo(b)f | uorant hene ND 10
Benzo k fl uorant hene ND 10
Benzo pyrene ND 10
| ndeno( 1, 2, 3-cd) pyrene ND 10
Di benz ,h)anthracene ND 10
Benzo(g, h, 1) peryl ene ND 10
Surrogate IREC Limts
2- Fl uor ophenol (4 36-120
Phenol - d: 78 38-120
2,4, 6-Tri bronophenol 66 46-120
N|tr0benzene-d 81 51-120
2- Fl uor obi phenyl 75 54-120
Ter phenyl -d14 72 21-120

ND= Not Detected
RL= Reporting Limt
Page 2 of 2

12.0
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Bat ch OC Report

C

Curtis & Tompkins, Ltd.

Sem vol atil e Organics by GO M5

Lab #: 2640006 Locat1 on: Anec Foster

Client: AVEC Environnental & Infrastructure PreP EPA 3520C

Proj ect#: 0014860014 ySi S: EPA 8270C

TyBe: BLANK Diln Fac: 1. 000

Lab I D: QC774213 Bat ch#: 219650

Matri x: VWat er PrePared: 01/ 21/ 15

Units: ug/ L yzed: 01/ 22/ 15
Anal yt e Resul t RL

NN trosodi net hyl am ne ND 10

Phenol ND 10

bi s(2-Chl oroet hyl ) et her ND 10

2- Chl or ophenol ND 10

1, 3-Di chl or obenzene ND 10

1, 4- Di chl or obenzene ND 10

Benzyl al cohol ND 10

1, 2- Di chl or obenzene ND 10

2- Met hyl phenol ND 10

bi s(2-Ch 0r0|sopr0pyl) et her ND 10

4- Met hyl phenol ND 10

N-Ni troso-di - n- propyl am ne ND 10

Hexachl or oet hane ND 10

Ni t r obenzene ND 10

| sophor one ND 10

2-Ni t r ophenol ND 20

2, 4- Di net hyl phenol ND 10

Benzoic acid ND 50

b|s(2—ChIoroethoxY)nEthane ND 10

2, 4-Di chl or opheno ND 10

1,2,4-Trichl orobenzene ND 10

Napht hal ene ND 10

4- Chl oroani |l i ne ND 10

Hexachl or obut adi ene ND 10

4- Chloro 3- net hyl phenol ND 10

2- Met hyl napht hal ene ND 10

Hexach orocrclopentad|ene ND 20

2,4,6-Trichl or ophenol ND 10

2,4,5-Trichl or ophenol ND 10

2- Cnhl or onapht hal ene ND 10

2-Nitroaniline ND 20

Di neth% ht hal at e ND 10

Acenapht hyl ene ND 10

2,6-D n|tr0toluene ND 10

3-Nitroaniline ND 20

Acenapht hene ND 10

2,4-D n|tr0phenol ND 20

4-Ni t r ophenol ND 20

Di benzo ur an ND 10

2,4-Dinitrotol uene ND 10

D et hyl pht hal at e ND 10

Fl uor ene ND 10

4- Chl or ophenyl - phenyl et her ND 10

4- N|tr0an|l|ne ND 20

4, 6- Di ni tro-2-met hyl phenol ND 20

N- Ni t r osodi phenyl am ne ND 10

Azobenzene ND 10

4- Br onmophenyl - phenyl et her ND 10

Hexachl or obenzene ND 10

Pent achl or ophenol ND 20

Phenant hr ene ND 10

Ant hr acene ND 10

Di - n- butyl pht hal ate ND 10

Fl uor ant hene ND 10

ND= Not Detected
RL= Reporting Limt
Page 1 of 2
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Bat ch OC Report

Cb Curtis & Tompkins, Ltd.

Sem vol atil e Organics by GO M5

Lab #: 264000 Locat | on: Anec Foster
Cient: AMEC Environnmental & Infrastructure Prep: EPA 3520C
Project#: 0014860014 Anal ysi s: EPA 8270C
TyBe: BLANK D I'n Fac: 1. 000

| D QC774213 Bat ch#: 219650
Mat ri x: Wat er PrePared: 01/21/15
Units: ug/ L Anal yzed: 01/22/15

Anal yte Resul t RL

Pyrene ND 10
Butylbenz | pht hal at e ND 10
3, Di chl or obenzi di ne ND 20
Benzo(a)anthracene ND 10

ysene ND 10
b|s(2 Et hyl hexyl ) pht hal at e ND 10
Di - n-octyl pht hal ate ND 10
Benzo(b)f !l uorant hene ND 10
Benzo k fl uorant hene ND 10
Benzo pyrene ND 10
| ndeno( 1, 2, 3-cd) pyrene ND 10
Di benz ,h)anthracene ND 10
Benzo(g, h, 1) peryl ene ND 10

Surrogate 9EC Limts

2- Fl uor ophenol 83 36- 120
Phenol - d: 85 38-120
2,4,6-Tri bronmophenol 84 46-120
N|tr0benzene-d 89 51-120
2- Fl uor obi phenyl 82 54-120
Ter phenyl -d14 79 21-120

ND= Not Detected
RL= Reporting Limt
Page 2 of 2
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Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

Sem vol atil e Organics by GO M5

Lab #: 264006 Locati on: Anec Foster
Cient: AMEC Environnental & Infrastructure Prep: EPA 3520C
Proj ect#: 0014860014 Anal ysi s: EPA 8270C
Type: LCS Dl n Fac: 2.000
Lab I D QCr774214 Bat ch#: 219650
Mat ri x: Wat er Pr epar ed: 01/ 21/ 15
Units: ug/ L Anal yzed: 01/ 22/ 15
Anal yte Spi ked Resul t UREC Limts
Phenol 80. 00 69. 57 87 46-120
2- Chl or ophenol 80. 00 67.21 84 48-120
1, 4- Di chl or obenzene 80. 00 60. 66 76 52-120
N Ni troso-di - n- propyl am ne 80. 00 78.78 98 46- 120
1,2, 4-Trichl or obenzene 80. 00 64. 24 80 53-120
4- Chl or o- 3- net hyl phenol 80. 00 67.89 85 40- 120
Acenapht hene 30. 00 24. 38 81 61-120
4- N t rophenol 80. 00 70. 14 88 40- 120
2,4-Dinitrotol uene 80. 00 80. 22 100 64- 120
Pent achl or ophenol 80. 00 65. 61 82 47-120
Pyrene 30. 00 29.13 97 62-120
Sur r ogat e UREC Limts
2- Fl uor ophenol 79 38-120
Phenol - d5 83 38-120
2,4, 6-Tri bronophenol 95 46- 120
Ni t robenzene-d5 86 51-120
2- Fl uor obi phenyl 88 54-120
Ter phenyl - d14 91 21-120

Page 1 of 1
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Bat ch OC Report

Cb Curtis & Tompkins, Ltd.

Sem vol atile Organics by GO M

Cab #: 264006 LCocafton: Amec Fost er
Cient: AMEC Environnmental & Infrastructure PreP: EPA 3520C
Proj ect#: 0014860014 Anal ysi s: EPA 8270C
Freld I'D: LLLLLLLLLL Bat ch#: 219650
MSS Lab | D 264070- 003 Sanpl ed: 01/ 20/ 15
Matri x: Wat er Recei ved: 01/ 20/ 15
Uni ts: ug/ L PrePared: 01/21/15
Dl n Fac: 1.000 Anal yzed: 01/ 22/ 15
Type: VS Lab I D QC774215
Anal yte V&S Resul't Spi ked Resul't UWREC Limts
Phenol <0. 97606 /6. 92 02. 05 ol 55-120
2- Chl or ophenol <1.014 76.92 56. 98 74 57-120
1, 4- Di chl or obenzene <0. 6476 76. 92 57. 80 75 51-120
N Ni t roso-di - n- propyl am ne <0. 8413 76. 92 66. 31 86 57-120
1,2,4-Trichl orobenzene <0. 6055 76. 92 56. 01 73 62-120
4- Cnhl or o- 3- net hyl phenol <0. 8168 76. 92 63. 82 83 62-120
Acenapht hene <0. 4876 28. 85 20. 67 72 55-120
4-Ni t rophenol <1.182 76.92 50. 71 66 61-120
2,4-Dinitrotol uene <0. 6549 76. 92 58. 55 76 58-120
Pent achl or ophenol <1. 666 76. 92 68. 83 89 56-122
Pyr ene <0. 7420 28. 85 21.37 74 63-120
Surrogat e UREC Lim¢ts
2—Flu0roghenol o4 36- 120
Phenol - d 72 38-120
2,4,6—Tribronngheno| 77 46- 120
N trobenzene-d 74 51-120
2- Fl uor obi phenyl 65 54-120
Ter phenyl -d14 26 21-120
Type: MSD Lab I D QC774216
Anal yt e Spl ked Resul t YREC Limts RPD Lim
Phenol 0. 00 069. 51 S/ oo-120 7/ 31
2- Chl or ophenol 80. 00 61. 95 77 57-120 4 31
1, 4- Di chl or obenzene 80. 00 60. 77 76 51-120 1 45
N-Ni troso-di - n- propyl am ne 80. 00 71.73 90 57-120 4 28
1,2,4-Trichl orobenzene 80. 00 58. 35 73 62-120 O 29
4- Cnl or o- 3- net hyl phenol 80. 00 70.74 88 62-120 6 28
Acenapht hene 30. 00 22.42 75 55-120 4 35
4-Ni t rophenol 80. 00 56. 53 71 61-120 7 55
2,4-Dinitrotol uene 80. 00 63. 63 80 58-120 4 43
Pent achl or ophenol 80. 00 76. 65 96 56-122 7 58
Pyr ene 30. 00 22. 66 76 63-120 2 29
Surrogat e UWREC Limts
Z2- Fl uor ophenol /0 36- 120
Phenol - d 79 38-120
2,4,6-Tri bromophenol 87 46-120
Ni t robenzene-d 79 51-120
2- Fl uor obi phenyl 67 54-120
Ter phenyl -d14 44 21-120

RPD= Rel ative Percent Difference

Page 1 of 1
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Cb Curtis & Tompkins, Ltd.

1, 4- Di oxane by 8270-SI M
Lab #: 264006 Locati on: Anec Foster
Cient: AMEC Environnental & Infrastructure Prep: EPA 3520C
Proj ect#: 0014860014 Anal ysi s: EPA 8270C-SI M
Field ID: P1399- SP3B Sanpl ed: 01/19/ 15
Mat ri x: Wat er Recei ved: 01/ 19/ 15
Units: ug/ L Pr epar ed: 01/ 21/ 15
Dl n Fac: 1. 000 Anal yzed: 01/ 22/ 15
Bat ch#: 219649
Type: SAVPLE Lab I D 264006- 004
Anal yte Resul t
1, 4- Di oxane ND 1.0
Sur r ogat e UREC Limts
Ni t robenzene-d5 94 45-120
2- Fl uor obi phenyl 81 46- 120
Type: BLANK Lab I D QC774209
Anal yte Resul t
1, 4- Di oxane ND 1.0
Sur r ogat e UREC Limts
Ni t robenzene-d5 89 45-120
2- Fl uor obi phenyl 74 46- 120

ND= Not Detected
RL= Reporting Limt
Page 1 of 1
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Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

1, 4- Di oxane by 8270-SI M

Lab #: 264006 Locati on: Anec Foster
Cient: AMEC Environnental & Infrastructure Prep: EPA 3520C
Proj ect#: 0014860014 Anal ysi s: EPA 8270C-SIM
Type: LCS Dl n Fac: 1. 000
Lab I D QC774210 Bat ch#: 219649
Mat ri x: Wat er Pr epar ed: 01/ 21/ 15
Units: ug/ L Anal yzed: 01/ 22/ 15
Anal yte Spi ked Resul t UREC Limts
1, 4- Di oxane 3. 000 1.888 63 44-120
Sur r ogat e UREC Limts
Ni t robenzene-d5 93 45-120
2- Fl uor obi phenyl 76 46- 120

Page 1 of 1
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Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

1, 4- Di oxane by 8270-SI M

Lab #: 264006 Locati on: Anec Foster
Cient: AMEC Environnental & Infrastructure Prep: EPA 3520C
Proj ect#: 0014860014 Anal ysi s: EPA 8270C-SIM
Field ID 7777777777 Bat ch#: 219649
MBS Lab I D: 264070- 008 Sanpl ed: 01/ 20/ 15
Mat ri x: Wat er Recei ved: 01/ 20/ 15
Units: ug/ L Pr epar ed: 01/ 21/ 15
Dl n Fac: 1. 000 Anal yzed: 01/ 22/ 15
Type: VS Lab I D Q774211
Anal yte MSS Resul t Spi ked Resul t UREC Limts
1, 4- D oxane <0. 02563 3. 000 1.904 63 32-120
Sur r ogat e UREC Limts
Ni t robenzene-d5 97 45-120
2- Fl uor obi phenyl 75 46- 120
Type: VSD Lab I D QC774212
Anal yte Spi ked Resul t UREC Limts RPD Lim
1, 4- D oxane 2.830 1.322 47 32-120 30 40
Sur r ogat e UREC Limts
Ni t robenzene-d5 72 45-120
2- Fl uor obi phenyl 61 46- 120

RPD= Rel ative Percent Difference
Page 1 of 1
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