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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 (“SUMCO”), 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: 

 Shutting down the existing GWTS. 

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

 Constructing a new GWTS. 

 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: 

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

 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.  

 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 ozone 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 notifications 
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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. 

3.4 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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3. 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. 

4. 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. 

5. 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. 

6. 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. 

7. 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).  

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

9. 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. 

10. 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. 
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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. Amec Foster Wheeler will shut down the pumps in the eight existing extraction 
wells. 

2. 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. 

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

4. 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. 

5. 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. 

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

7. 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.  

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

9. 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.  

10. PG&E will reconnect electrical power to the GWTS. 

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

12. 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 45th 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: 

 trichloroethylene (TCE) 

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

 tetrachloroethylene (PCE) 

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

 1,1-dichloroethylene (1,1-DCE) 

 1,1-dichloroethane (1,1-DCA) 

 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. 
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PUMP HOUSE RELOCATION WORK PLAN 

Week 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4
SITE WORK 

1 Dig joint u lity trench over to new pump house building

2 Rough grade target area and build pump house pad

3 Install New u li es to and stub up at new pump house pad

PUMP HOUSE BUILDING 

4 Dig and pour strip founda ons 

5 Form and pour wall enclosures

6 Form and pour structural slab and secondary containment 

7 Structural steel for roof

8 Install roofing 

SHUTDOWN / DEMO AND INSTALL NEW EQUIPMENT

9 Shut down and dismantle exis ng pump equipment

10 Demo exis ng pump house enclosure 

11 Remove underground infrastructure

12 Install pump equipment / inspect and start up

AMEC subcontractor work =   

General contractor work =  

Es mated aggregate dura on of shutdown = 30 working days

PRE-SHUTDOWN SHUTDOWN POST-SHUTDOWN
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CONSTRUCTION SCHEDULE
401 and 405 National Avenue

Mountain View, California

Date: 09/04/2015 Project No. 14860015.04ASource: National Avenue Partners, August 12, 2015.
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SIMULATED PARTICLE TRACKS 
OVERLAIN ON TRICHLOROETHENE 

PLUME IN THE A-AQUIFER
401 and 405 National Avenue

Mountain View, California
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Notes:
1. Particles released from top of screen interval of the wells in the Aquifer.
2. Particle tracks shown represent a simulation period of 45 days
 (approximately 6 weeks).
3. Contours based on interpolation of data collected from the October 
 2014 groundwater sampling events.
4. μg/L = micrograms per liter.
5. TCE = trichloroethene.
6.  Wells 39A and 41A display draft analytical TCE concentrations provided
 by Geosyntec Consultants, Inc. from May 2015 sampling event.

EXPLANATION
Monitoring well
Extraction well
Aquifer slurry wall
Former building
A-zone TCE
iso-concentration line
in μg/L. Dashed line 
indicates an estimate.
Simulated particle track, 
individual tracks shown 
using different colors
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SIMULATED PARTICLE TRACKS 
OVERLAIN ON CIS-1,2-DICHLORO-

ETHENE PLUME IN THE A-AQUIFER
401 and 405 National Avenue

Mountain View, California

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

EXPLANATION
Monitoring well
Extraction well
Aquifer slurry wall
Former building
A-zone cis-1,2-DCE 
iso-concentration line
in μg/L. Dashed line 
indicates an estimate.
Simulated particle track, 
individual tracks shown 
using different colors
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Notes:
1. Particles released from top of screen interval of the wells in the Aquifer.
2. Particle tracks shown represent a simulationperiod of 45 days
 (approximately 6 weeks).
3. Contours based on interpolation of data collected from the October
 2014 groundwater sampling events.
4. μg/L = micrograms per liter.
5. cis-1,2-DCE = cis-1,2-dichloroethene.
6.  Wells 39A and 41A display draft analytical TCE concentrations provided  
 by Geosyntec Consultants, Inc. from May 2015 sampling event.
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SIMULATED PARTICLE TRACKS 
OVERLAIN ON TETRACHLORO-

ETHENE PLUME IN THE A-AQUIFER
401 and 405 National Avenue

Mountain View, California
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Notes:
1. Particles released from top of screen interval of the wells in
 the Aquifer.
2. Particle tracks shown represent a simulation time period of
 45 days (approximately 6 weeks).
3. Contours based on interpolation of data collected from the
 October 2014 groundwater sampling events.
4. μg/L = micrograms per liter.
5. PCE = tetrachloroethene.

EXPLANATION
Monitoring well
Extraction well
Aquifer slurry wall
Former building
A-zone PCE
iso-concentration line
in μg/L. Dashed line 
indicates an estimate.
Simulated particle track, 
individual tracks shown 
using different colors



Figure

7

SIMULATED PARTICLE TRACKS 
OVERLAIN ON VINYL CHLORIDE 

PLUME IN THE A-AQUIFER
401 and 405 National Avenue

Mountain View, California
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Notes:
1. Particles released from top of screen interval of the wells in the Aquifer.
2. Particle tracks shown represent a simulation time period of 45 days
 (approximately 6 weeks).
3. Contours based on interpolation of data collected from the
 October 2014 groundwater sampling events.
4. μg/L = micrograms per liter. 
5. SIL1A - sample intake depth above screen interval due to silt
 accumulation in well.
6.  Wells 39A and 41A display draft analytical TCE concentrations provided 
 by Geosyntec Consultants, Inc. from May 2015 sampling event.

EXPLANATION
Monitoring well
Extraction well
Aquifer slurry wall
Former building
A-zone vinyl chloride
iso-concentration line
in μg/L. Dashed line 
indicates an estimate.
Simulated particle track, 
individual tracks shown 
using different colors
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Suggested List Price $75.00 (U.S.D.) 

AirSep
®
 Corporation 

PSA Oxygen Generator 
Models AS-D+ – AS-P 

Instruction Manual 

MN150-1 A12/12       

AirSep® Corporation  260 Creekside Drive  Buffalo, NY 14228-2075 USA 
Phone: (716) 691-0202  Fax: (716) 691-1255 www.airsep.com



 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 
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: 

Provides information that can prevent severe bodily injury or 
death.

Cautions against the risk of electric shock. 

Provides information important enough to emphasize or repeat.
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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.



AirSep® Corporation

AS-D+—AS-P Series Instruction Manual 2-1 

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 

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.

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.

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

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: 

"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. 
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"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. 
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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. 

    AS-G Series Model 

Figure 4.1: External Components — Front View 

Adsorbers

Control Panel 

Alarm Horn 

Oxygen Sample
Regulator

(Set at 1 psig)
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4.1.1 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. 
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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 
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. 
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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 

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. 
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                 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 

Maintenance

Screen  

Cleaning 

Information Display 

Title Bar 
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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. 

                      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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            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.
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        Figure 4.6: Typical Parameters and Output Screen 

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

          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. 

          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. 

2. 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. 

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

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

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 
before the expiry of 10 minute time period, the icon resets.

Oxygen
Generator

Manifold
Connection

V-A

Direction of flow 
path shown from 
oxygen generator 
to pressure 
transducer

Port A (shown 
open to 
atmosphere)
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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 kits. 

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
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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* 
* Items 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+
Hose 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,
AS-J

Hose Assembly from air compressor to 
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 

AS-K
Hose Assembly from air compressor to 
air 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) Inspect the shipping container and open it immediately upon receipt. 

2) 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 
claim.  The AirSep Product Warranty does not cover shipping 
damage.

3) 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. 

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

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

To prevent electrical shock, make sure the main power supply 
is disconnected when you remove the enclosure, inspect the 
internal components, and install the oxygen generator and 
oxygen receiver.

6) 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. 

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

8) 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 
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.

To prevent fire or electrical shock, locate the oxygen generator 
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 
allow safe operation and maintenance.

AirSep oxygen generators are sold for use in industrial 
applications only. Contact AirSep Corporation, or an authorized 
AirSep representative, before you use this unit for any medical 
application.
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Do not disconnect protective earth:

5.3 Installation Instructions 

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

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 

AS-A,AS-B
¼” NPT female bulkhead fitting with a ¼” 
NPT male x ¼” NPSM ball-end joint 
adapter

¼” ID minimum 

AS-D ¼” NPT female bulkhead fitting with a ¼” 
NPT male x ” NPSM ball-end joint 
adapter

” ID minimum 

AS-D+ 3/8” NPT Female fitting 3/8” ID minimum 
AS-E ½” NPT Female fitting ½” ID minimum 
AS-G,AS-J,AS-K ¾” NPT Female fitting  ¾” 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 

REGULATOR KIT 

     RED AIR HOSE

OXYGEN HOSE 

OXYGEN HOSE 
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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. 

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 ¼” NPT female bulkhead fitting with a ¼” NPT male x B 
size oxygen adapter 

AS-D+ ¼” NPT Female fitting 
AS-E, AS-G, AS-J ” NPT Female fitting
AS-K, AS-L ¾” NPT Female fitting 
AS-N, AS-P ¾” NPT Female fitting 

   Table 5-2 Oxygen Outlet Connection Sizes 

Make sure the condensate outlet is not obstructed.  This may 
require a daily drain system check. 

4) Connect the power cord to a grounded electrical outlet. 
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Provide proper voltage from a grounded outlet to the oxygen 
generator. Improper voltage causes damage not covered under 
the AirSep Corporation Product Warranty.

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 
oxygen receiver will depressurize.

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

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

4) 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. 

5) 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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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. 

6) Set the AUTO/MAN icon on the ‘Oxygen Generator Screen’ to manual mode. 

7) Press the ‘START’ icon on the ‘Main System Control Screen’. 

8) Slowly open the manual feed #2 valve (V-2) until it is open completely. 

9) 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. 

10) 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. 

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) 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). 

12) 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. 

13) 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. 

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

15) 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. 

16) After the oxygen receiver pressurizes and the oxygen generator enters the 
standby mode, the generator is ready to deliver oxygen to your application. 
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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 
purity during the subsequent restart and also ensure that the 
unit shuts down at the proper point in the cycle. Failure to wait 
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. 

Using the oxygen generator at flows higher than 15% above 
those specified in Appendix A of this manual, will result in the 
likely contamination of the molecular sieve beds. This damage 
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) While observing the drain tubing, press the ‘START’ icon on the ‘Main 
System Control Screen’ and determine whether the automatic drain valve 
discharges moisture. 

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

8) 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.) 

7.3 Depressurizing the Filters 

The oxygen generator filters contain pressurized air. To 
perform monthly maintenance or change filter elements safely, 
fully depressurize the filter assembly as described in the 
procedure in this section. To safely depressurize all oxygen 
generator components, refer to the procedure described later in 
this chapter. (See Section 7.5, Depressurizing the Oxygen 
Generator.)

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

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

3) Disconnect the oxygen generator from the power supply. 

4) Fully close the manual inlet valve (V-1) and manual filter outlet valve (V-2). 

5) Shut off the feed air supply at the air compressor or air header. 

6) Reconnect the oxygen generator to the power supply. 

7) 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 
Division.
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7.4 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) 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.

3) 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. 

4) Wash the bowl in warm, soapy water, and then rinse the bowl. 

5) Gently unscrew the old filter element and discard it.  

6) 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. 

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

8) 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. 

9) Reconnect the drain tubing to the bottom of the bowl. 

10) Re-install the filter bowl, making sure the bowl locks firmly into place. 

11) Slowly open fully the manual inlet valve and manual filter outlet valve. 

12) Turn on the feed air at the air compressor or air header. 

13) 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 
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 
in section 7.3.

If the pressure gauges do not decrease to zero, shut down the 
unit and call the AirSep Corporation Commercial Products 
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.
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Setting the Feed air regulator to a value such that the 
maximum oxygen generator bed pressure is 80 psig or more 
can cause severe damage to the molecular sieve in the 
adsorbers which will not be covered under AirSep’s warranty.

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 
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 
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 
cycle.  

No electrical power to 
control cabinet. 

Make sure unit is plugged 
into wall outlet and that 
wall outlet receives power. 

Circuit breaker tripped. Reset the breaker. 
 Generator is not switched 

on
Switch on the oxygen 
generator

Oxygen Generator is in 
Standby mode. 

The oxygen generator will 
start running once the 
pressure in the oxygen 
receiver goes below the 
low setpoint for standby 
mode.

Oxygen generator operates 
continuously. Pressure of 
oxygen at specified purity is 
lower than the specified 
pressure.

Inadequate feed air 
pressure.

Make sure feed air valves 
remain fully open and lines 
are not obstructed. 

Inadequate cycle 
pressure.

Adjust or replace feed air 
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. 
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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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AS-D+

 Oxygen output: 80-100 SCF/hr* 

 Oxygen Delivery Pressure: 65 psig (max) 
  448 kPa (max) 

 Oxygen purity: 90% (min) 

 Oxygen dew point: -73°C 
-100°F

 Dimensions: 22 x 27 x 69 in. (L x W x H) 
 56 x 69 x 175 cm (L x W x H) 

 Approximate weight: 529 lb 
 240 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-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 x 33 x 68 in. (L x W x H) 
 69 x 84 x 173 cm (L x W x H) 

 Approximate weight: 721 lb 
 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: 29 x 36 x 75 in. (L x W x H) 
 74 x 91 x 191 cm (L x W x H) 

 Approximate weight: 952 lb 
 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 x 42 x 78 in. (L x W x H) 
 86 x 107 x 198 cm (L x W x H) 

 Approximate weight: 1764 lb 
 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: 38 x 58 x 91 in. (L x W x H) 
 97 x 147 x 231 cm (L x W x H) 

 Approximate weight: 2455 lb 
 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 lb 
 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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AS-N

 Oxygen output: 1500-1800 SCF/hr* 

 Oxygen Delivery Pressure: 65 psig (max) 
  448 kPa (max) 

 Oxygen purity: 90% (min) 

 Oxygen dew point: -73°C 
-100°F

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

 Approximate weight: 4991 lb 
 2264 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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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 x 85 x 111 in. (L x W x H) 
 163 x 216 x 282 cm (L x W x H) 

 Approximate weight: 6700 lb 
 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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     Table A.1: Typical System Set points 

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 



AirSep® Corporation

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

Drawings and Schematics
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Figure A.1: Typical Pressure Profile and Valves Cycle Sequence 
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   Figure A.2: Typical Installation Arrangement 
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 Figure A.3: General Arrangement Drawing – AS-D+ 
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 Figure A.4: Flow Schematics – AS-D+ 
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 Figure A.5: General Arrangement Drawing – AS-E 
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 Figure A.6: Flow Schematic – AS-E 
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 Figure A.7: General Arrangement Drawing – AS-G 
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 Figure A.8: Flow Schematic – AS-G 
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 Figure A.9: General Arrangement Drawing – AS-J 
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 Figure A.10: Flow Schematic – AS-J 



AirSep® Corporation 

A-24 AS-D+—AS-P Series Instruction Manual 

 Figure A.11: General Arrangement Drawing – AS-K 
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Figure A.12: Flow Schematic – AS-K 
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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 
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Figure A.16: Flow Schematic – AS-N 



AirSep® Corporation 

A-30 AS-D+—AS-P Series Instruction Manual 

  Figure A.17: General Arrangement Drawing – AS-P 
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 Figure A.18: Flow Schematic – AS-P 
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Electrical Schematics – AS-D+ – AS-P 
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Figure A.19: Electrical Schematic – Sheet 1 
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Figure A.20: Electrical Schematic – Sheet 2 
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Figure A.21: Electrical Schematic – Sheet 3 
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Figure A.22: Electrical Schematic – Sheet 4 
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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 oxygen generators are sold for use in industrial 
applications only. Contact AirSep Corporation or an authorized 
AirSep Corporation representative before you use this unit for 
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:

 Oxygen Generator Model 

 Serial Number 

 Hours of Use 

 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 
AirSep Corporation.

2) Write the RGA number clearly on the outside of the shipping container. 
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AirSep Corporation accepts no item(s) for service or credit 
unless prior written authorization was issued by AirSep 
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.

Return item(s) on a freight prepaid basis only.
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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    
Item  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 FI020-1 
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   IL057-2 
Led Lamp Yellow   IL057-3 
MagnaLube   PS211-1 
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AS-E Parts 
Spare Parts  

Item  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 FI020-1 
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"   MU055-1 
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 
MagnaLube   PS211-1 
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AS-G 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-95-551  1/8000 
hrs  1 FI016-1 
    
16,000 Hour Kit/2 Year  

Prefilter Element FRP-95-209  1/4000 hrs  4 FI030-1 
Microalescer Element MTP-95-551  1/8000 
hrs  2 FI016-1 
3/4" Feed Valve Rebuild Kit 302276  2 VA101-1 
1" Waste Valve Rebuild Kit 302283  2 VA103-1 
3/4"" Equalization Valve Rebuild Kit C131205  1 VA433-1 
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-95-551  1/8000 
hrs  5 FI016-1 
3/4" Feed Valve Rebuild Kit 302276  4 VA101-1 
1" Waste Valve Rebuild Kit 302283  4 VA103-1 
3/4"" Equalization Valve Rebuild Kit C131205  2 VA433-1 
1/8" Drain Valve SC8225B003V   2 VA495-2 
    
Emergency spares  

Muffler Element 1 1/2"   MU056-1 
3/4" EQ Valve & Operator   VA427-1 
SOL Valve for Operator   VA430-1 
3/8" Check Valve   VA027-1 
3/4" Feed Valve Coil 238612032   VA389-1 
1" Waste Valve Coil 272612032   VA360-1 
MagnaLube   PS211-1 
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AS-J 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-95-551  1/8000 
hrs  1 FI016-1 
    
16,000 Hour Kit/2 Year  

Prefilter Element FRP-95-209  1/4000 hrs  4 FI030-1 
Microalescer Element MTP-95-551  1/8000 
hrs  2 FI016-1 
1" Feed Valve Rebuild Kit 302283  2 VA103-1 
1 1/2" Waste Valve Rebuild Kit 302286N  2 VA104-1 
1" Equalization Valve Rebuild Kit C131206  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-95-551  1/8000 
hrs  5 FI016-1 
1" Feed Valve Rebuild Kit 302283  4 VA103-1 
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  

Muffler Element 2"   MU057-1 
1" EQ VALVE & OPERATOR   VA428-1 
SOL FOR OPERATOR   VA430-1 
3/8" Check Valve   VA027-1 
Feed, Waste Valve Coil 272612032   VA360-1 
MagnaLube   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 FI017-1 
    
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 FI017-1 
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"   MU057-1 
MagnaLube   PS211-1 
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AS-L 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 FI017-1 
    
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  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 FI017-1 
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 
MagnaLube   PS211-1 
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AS-N Parts 
Spare Parts

Item 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 FI049-1 
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 VA009-2 
   
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 VA009-2 
   
Emergency spares 

Muffler Element 2"  MUO57-1 
Lamp LED green  IL057-2 
Lamp LED yellow  IL057-3 
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  FU004-1 
2 Amp Fuse  FU015-1 
.5 Amp Fuse  FU024-1 
3/4"  Check Valve  VA027-3 
1 1/2" Feed Valve Coil 272 612 032  VA360-1 
MagnaLube  PS211-1 
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AS-P Parts 

Spare Parts

Item 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 VA009-2 
   
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  IL057-2 
Lamp LED yellow  IL057-3 
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  FU015-1 
.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  Allen-Bradley 
  Micrologix 1200 
  Programmable Logic Controller (PLC) 

Data Sheet 

Filters Wilkerson Corporation 
  ½” FPT, Type C 
  MICROalescer Filter 

Installation and Maintenance Sheet 

 Standard Filter 
½”, ¾” and 1” FPT, 83-531-000 REV 1 
Installation and Maintenance Sheet 

Wilkerson Corporation 
  ¾ “ FPT, Type C 
  MICROalescer Filter 

Installation and Maintenance Sheet 

Wilkerson Corporation 
  Filter Model M32 

Installation and Maintenance Sheet 

Wilkerson Corporation 
  Filter Model F35 

Installation and Maintenance Sheet 

Wilkerson Corporation 
  Filter Model M35 

Installation and Maintenance Sheet 

Regulators Wilkerson Corporation 
  ½” FPT, Flow Regulator 

Installation and Maintenance Sheet 

Wilkerson Corporation 
  ¾” FPT, Dial-Air™ Regulator 

Installation and Maintenance Sheet 
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Wilkerson Corporation 
  Dial-Air™ Regulator 

Installation and Maintenance Sheet 

Pressure Transducer MSI Sensors 
  MSP 300 

Specification Sheet 

Valves  Neles-Jamesbury 
  ½-inch–2-inch Series 4000 
  3 Piece Ball Valves 

Installation, Maintenance and Operating
Instructions

ASCO Valves 
  1/8”, ¼”, or 3/8” NPT Solenoid Valves 

Series 8262 and 8263
Installation and Maintenance Instructions 

 ASCO Valves 
Open-Frame Solenoids 
Series U8003 and US8003 
Installation and Maintenance Instructions 

ASCO Valves 
  3/8”, ½” and ¾” 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 II 

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 
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Banjo
  Direct Mounted Control Solenoid Valve 

Installation Instructions

Magnalube-G Saunders Enterprises, Inc. 
  Grease for Feed Air Regulators 

Material Safety Data Sheet 
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E Appendix  

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. 
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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. 
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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: 

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

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

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

 HiPOx is being considered to replace the UV oxidation system during the system re‐
location;  

 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: 
 

 Collect a groundwater sample representative of the steady‐state treatment stream;   

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

 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 
aliquot 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 14 th, 2015. 
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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‐SP0  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.  

 

 
Figure 2.1a: Trichloroethylene Response 
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Figure 2.1 b: cis‐1,2 Dichloroethylene Response 

 
 
 
 

 
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. 
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H2O2:O3 Mole Ratio ‐ 0.7 0.7 0.7 0.7

# of injectors ‐ 10 10 10 10

cis‐1,2‐dichloroethylene (ug/L) 440 28 0.6 0.8 <0.5

Trichloroethylene (ug/L) 4200 280 17 8.1 <0.5
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Figure 2.2 Detected VOC Response 

 
 
 

 
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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Run# 0 1 2 3a 3b 4

Ozone Dose (mg/L) ‐ 5.0 10.0 20.0 20.0 30.0

H2O2:O3 Mole Ratio ‐ 0.7 0.7 0.7 0.7 0.7

# of injectors ‐ 10 10 10 10 10

Freon 113 (ug/L) 240 15 29 31 na 11

1,1‐dichloroethane(ug/L) <25 4 4.1 3.4 na 2.1

cis‐1,2‐dichloroethylene (ug/L) 440 28 0.6 0.8 na <0.5

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
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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  3rd Party Analytical Reports 
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ATTACHMENT 1: 

BENCH TESTS 
 

 
 
 
 
 
 
 

   

Lab Method Lab Bottle

Sample Volume 

(mL)

pH APTwater

Oakton Model  pH 

Tester 3+ ‐

Alkalinity (mg/L) APTwater

Hach Model  5‐EP 

Test Kit ‐

Turbidity (NTU) APTwater

Hach Portable 

Turbidity Meter 

Model  2100Q ‐

Temperature (deg C) APTwater Therm ‐

UVT (%UVT) APTwater

RealTech UVT 

monitor ‐

O3 Residual‐Accuvac (mg/L) APTwater

Hach Ozone AccuVac 

Test Kit ‐

O3 Residual‐DPD (mg/L) APTwater DPD method ‐

H2O2 Residual‐Hach (mg/L) APTwater Hach Test Kit ‐

H2O2 Residual‐Strips  (mg/L) APTwater Test Strips ‐

COD (mg/L) APTwater Hach Test Kit ‐

VOC's (ug/L) C&T EPA 8260B (3) x 40 mL VOA's w/ HCl 120

1,4‐Dioxane C&T EPA 8260 SIM (2) x 1 L Amber  2000

SVOC's  (ug/L) C&T EPA 8270C (2) x 1 L Amber  2000

Sample Details

300
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ATTACHMENT 2: 

BENCH TEST RESULTS 
 

 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

Sample ID# P1399-SP0 P1399-SP1 P1399-SP2 P1399-SP3a P1399-SP3b P1399-SP4
Run# 0 1 2 3a 3b 4

Ozone Dose (mg/L) ‐ 5.0 10.0 20.0 20.0 30.0

H2O2:O3 Mole Ratio ‐ 0.7 0.7 0.7 0.7 0.7

# 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

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

O3 Residual‐DPD (mg/L) na 0.3 1.4 1.4 1.8 0.8

H2O2 Residual‐Hach (mg/L) 2 2 2 2 2 2

H2O2 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

1,1‐dichloroethane(ug/L) <25 4 4.1 3.4 na 2.1

cis‐1,2‐dichloroethylene (ug/L) 440 28 0.6 0.8 na <0.5

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

TOC (mg/L)  < 1

TDS 660 0 0 0 0
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ATTACHMENT 3: 

3rd PARTY ANALYTICAL REPORTS 
 
 





Laboratory Job Number 263908
ANALYTICAL REPORT

AMEC Environmental & Infrastructure          Project  : 0014860014          
180 Grand Ave.                               Location : MEW                 
Oakland, CA 94612                            Level    : II                  

Sample ID Lab ID
116A            263908-001

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  01/15/2015 
Tracy Babjar
Project Manager

tracy.babjar@ctberk.com
(510) 204-2226

CA ELAP# 2896, NELAP# 4044-001                                                 
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CASE NARRATIVE

Laboratory number:        263908
Client:                   AMEC Environmental & Infrastructure
Project:                  0014860014
Location:                 MEW
Request Date:             01/14/15
Samples Received:         01/14/15

This data package contains sample and QC results for one water sample,
requested for the above referenced project on 01/14/15. The sample was
received cold and intact.

Volatile Organics by GC/MS (EPA 8260B):
No analytical problems were encountered.

Semivolatile Organics by GC/MS (EPA 8270C):
High response was observed for N-nitroso-di-n-propylamine in the CCV analyzed
01/15/15 10:26; affected data was qualified with "b". No other analytical
problems were encountered.

Semivolatile Organics by GC/MS SIM (EPA 8270C-SIM):
No analytical problems were encountered.

Metals (EPA 6010B and EPA 7470A):
No analytical problems were encountered.

Total Dissolved Solids (TDS) (SM2540C):
No analytical problems were encountered.

Page 1 of 1
21.0
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Detections Summary for 263908

Results for any subcontracted analyses are not included in this summary.

Client   : AMEC Environmental & Infrastructure                                   
Project  : 0014860014                                                            
Location : MEW                                                                   

Client Sample ID : 116A             Laboratory Sample ID :            263908-001 

Analyte          Result   Flags    RL    Units  Basis   IDF     Method     Prep Method
Freon 113                  240             100   ug/L  As Recd 50.00 EPA 8260B     EPA 5030B  
cis-1,2-Dichloroethene     440              25   ug/L  As Recd 50.00 EPA 8260B     EPA 5030B  
Trichloroethene          4,200              25   ug/L  As Recd 50.00 EPA 8260B     EPA 5030B  
1,4-Dioxane                  2.0             1.0 ug/L  As Recd 1.000 EPA 8270C-SIM EPA 3520C  
Total Dissolved Solids     660              10   mg/L  TOTAL   1.000 SM2540C       METHOD     

Page 1 of 1                                                                                                                      24.0
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Volatile Organics

Lab #:    263908                               Location:        MEW                           
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 5030B                     
Project#: 0014860014                           Analysis:        EPA 8260B                     
Field ID:        116A                          Batch#:          219394                        
Lab ID:          263908-001                    Sampled:         01/13/15                      
Matrix:          Water                         Received:        01/14/15                      
Units:           ug/L                          Analyzed:        01/14/15                      
Diln Fac:        50.00                                                                        

Analyte                   Result                RL         
Chloromethane                      ND                       50         
Vinyl Chloride                     ND                       25         
Bromomethane                       ND                       50         
Chloroethane                       ND                       50         
Trichlorofluoromethane             ND                       50         
Freon 113                              240                 100         
1,1-Dichloroethene                 ND                       25         
Methylene Chloride                 ND                    1,000         
trans-1,2-Dichloroethene           ND                       25         
1,1-Dichloroethane                 ND                       25         
cis-1,2-Dichloroethene                 440                  25         
Chloroform                         ND                       25         
1,1,1-Trichloroethane              ND                       25         
Carbon Tetrachloride               ND                       25         
1,2-Dichloroethane                 ND                       25         
Trichloroethene                      4,200                  25         
1,2-Dichloropropane                ND                       25         
Bromodichloromethane               ND                       25         
cis-1,3-Dichloropropene            ND                       25         
trans-1,3-Dichloropropene          ND                       25         
1,1,2-Trichloroethane              ND                       25         
Tetrachloroethene                  ND                       25         
Dibromochloromethane               ND                       25         
Chlorobenzene                      ND                       25         
Bromoform                          ND                       25         
1,1,2,2-Tetrachloroethane          ND                       25         
1,3-Dichlorobenzene                ND                       25         
1,4-Dichlorobenzene                ND                       25         
1,2-Dichlorobenzene                ND                       25         

Surrogate             %REC  Limits 
Dibromofluoromethane           106    80-128  
1,2-Dichloroethane-d4          117    75-139  
Toluene-d8                     108    80-120  
Bromofluorobenzene             88     80-120  

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                      18.0
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Batch QC Report

Volatile Organics

Lab #:    263908                               Location:        MEW                           
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 5030B                     
Project#: 0014860014                           Analysis:        EPA 8260B                     
Matrix:          Water                         Batch#:          219394                        
Units:           ug/L                          Analyzed:        01/14/15                      
Diln Fac:        1.000                                                                        

Type:            BS                             Lab ID:          QC773247                       

Analyte                   Spiked              Result         %REC  Limits 
1,1-Dichloroethene                      12.50               11.43      91     66-135  
Trichloroethene                         12.50               11.48      92     80-123  
Chlorobenzene                           12.50               12.08      97     80-123  

Surrogate             %REC  Limits 
Dibromofluoromethane           103    80-128  
1,2-Dichloroethane-d4          118    75-139  
Toluene-d8                     105    80-120  
Bromofluorobenzene             84     80-120  

Type:            BSD                            Lab ID:          QC773248                       

Analyte                   Spiked              Result         %REC  Limits  RPD Lim
1,1-Dichloroethene                      12.50               11.35      91     66-135  1   24  
Trichloroethene                         12.50               11.43      91     80-123  0   20  
Chlorobenzene                           12.50               12.14      97     80-123  0   20  

Surrogate             %REC  Limits 
Dibromofluoromethane           103    80-128  
1,2-Dichloroethane-d4          118    75-139  
Toluene-d8                     105    80-120  
Bromofluorobenzene             86     80-120  

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      19.0
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Batch QC Report

Volatile Organics

Lab #:    263908                               Location:        MEW                           
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 5030B                     
Project#: 0014860014                           Analysis:        EPA 8260B                     
Type:            BLANK                         Diln Fac:        1.000                         
Lab ID:          QC773249                      Batch#:          219394                        
Matrix:          Water                         Analyzed:        01/14/15                      
Units:           ug/L                                                                         

Analyte                   Result                RL         
Chloromethane                      ND                        1.0       
Vinyl Chloride                     ND                        0.5       
Bromomethane                       ND                        1.0       
Chloroethane                       ND                        1.0       
Trichlorofluoromethane             ND                        1.0       
Freon 113                          ND                        2.0       
1,1-Dichloroethene                 ND                        0.5       
Methylene Chloride                 ND                       20         
trans-1,2-Dichloroethene           ND                        0.5       
1,1-Dichloroethane                 ND                        0.5       
cis-1,2-Dichloroethene             ND                        0.5       
Chloroform                         ND                        0.5       
1,1,1-Trichloroethane              ND                        0.5       
Carbon Tetrachloride               ND                        0.5       
1,2-Dichloroethane                 ND                        0.5       
Trichloroethene                    ND                        0.5       
1,2-Dichloropropane                ND                        0.5       
Bromodichloromethane               ND                        0.5       
cis-1,3-Dichloropropene            ND                        0.5       
trans-1,3-Dichloropropene          ND                        0.5       
1,1,2-Trichloroethane              ND                        0.5       
Tetrachloroethene                  ND                        0.5       
Dibromochloromethane               ND                        0.5       
Chlorobenzene                      ND                        0.5       
Bromoform                          ND                        0.5       
1,1,2,2-Tetrachloroethane          ND                        0.5       
1,3-Dichlorobenzene                ND                        0.5       
1,4-Dichlorobenzene                ND                        0.5       
1,2-Dichlorobenzene                ND                        0.5       

Surrogate             %REC  Limits 
Dibromofluoromethane           105    80-128  
1,2-Dichloroethane-d4          119    75-139  
Toluene-d8                     105    80-120  
Bromofluorobenzene             88     80-120  

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                      20.0
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Semivolatile Organics by GC/MS

Lab #:    263908                               Location:        MEW                           
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 3520C                     
Project#: 0014860014                           Analysis:        EPA 8270C                     
Field ID:        116A                          Batch#:          219422                        
Lab ID:          263908-001                    Sampled:         01/13/15                      
Matrix:          Water                         Received:        01/14/15                      
Units:           ug/L                          Prepared:        01/14/15                      
Diln Fac:        1.000                         Analyzed:        01/15/15                      

Analyte                   Result                RL         
N-Nitrosodimethylamine             ND                       10         
Phenol                             ND                       10         
bis(2-Chloroethyl)ether            ND                       10         
2-Chlorophenol                     ND                       10         
1,3-Dichlorobenzene                ND                       10         
1,4-Dichlorobenzene                ND                       10         
Benzyl alcohol                     ND                       10         
1,2-Dichlorobenzene                ND                       10         
2-Methylphenol                     ND                       10         
bis(2-Chloroisopropyl) ether       ND                       10         
4-Methylphenol                     ND                       10         
N-Nitroso-di-n-propylamine         ND                       10         
Hexachloroethane                   ND                       10         
Nitrobenzene                       ND                       10         
Isophorone                         ND                       10         
2-Nitrophenol                      ND                       20         
2,4-Dimethylphenol                 ND                       10         
Benzoic acid                       ND                       50         
bis(2-Chloroethoxy)methane         ND                       10         
2,4-Dichlorophenol                 ND                       10         
1,2,4-Trichlorobenzene             ND                       10         
Naphthalene                        ND                       10         
4-Chloroaniline                    ND                       10         
Hexachlorobutadiene                ND                       10         
4-Chloro-3-methylphenol            ND                       10         
2-Methylnaphthalene                ND                       10         
Hexachlorocyclopentadiene          ND                       20         
2,4,6-Trichlorophenol              ND                       10         
2,4,5-Trichlorophenol              ND                       10         
2-Chloronaphthalene                ND                       10         
2-Nitroaniline                     ND                       20         
Dimethylphthalate                  ND                       10         
Acenaphthylene                     ND                       10         
2,6-Dinitrotoluene                 ND                       10         
3-Nitroaniline                     ND                       20         
Acenaphthene                       ND                       10         
2,4-Dinitrophenol                  ND                       20         
4-Nitrophenol                      ND                       20         
Dibenzofuran                       ND                       10         
2,4-Dinitrotoluene                 ND                       10         
Diethylphthalate                   ND                       10         
Fluorene                           ND                       10         
4-Chlorophenyl-phenylether         ND                       10         
4-Nitroaniline                     ND                       20         
4,6-Dinitro-2-methylphenol         ND                       20         
N-Nitrosodiphenylamine             ND                       10         
Azobenzene                         ND                       10         
4-Bromophenyl-phenylether          ND                       10         
Hexachlorobenzene                  ND                       10         
Pentachlorophenol                  ND                       20         
Phenanthrene                       ND                       10         
Anthracene                         ND                       10         
Di-n-butylphthalate                ND                       10         
Fluoranthene                       ND                       10         

ND= Not Detected
RL= Reporting Limit
Page 1 of 2                                                                                                                      15.0
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Semivolatile Organics by GC/MS

Lab #:    263908                               Location:        MEW                           
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 3520C                     
Project#: 0014860014                           Analysis:        EPA 8270C                     
Field ID:        116A                          Batch#:          219422                        
Lab ID:          263908-001                    Sampled:         01/13/15                      
Matrix:          Water                         Received:        01/14/15                      
Units:           ug/L                          Prepared:        01/14/15                      
Diln Fac:        1.000                         Analyzed:        01/15/15                      

Analyte                   Result                RL         
Pyrene                             ND                       10         
Butylbenzylphthalate               ND                       10         
3,3'-Dichlorobenzidine             ND                       20         
Benzo(a)anthracene                 ND                       10         
Chrysene                           ND                       10         
bis(2-Ethylhexyl)phthalate         ND                       10         
Di-n-octylphthalate                ND                       10         
Benzo(b)fluoranthene               ND                       10         
Benzo(k)fluoranthene               ND                       10         
Benzo(a)pyrene                     ND                       10         
Indeno(1,2,3-cd)pyrene             ND                       10         
Dibenz(a,h)anthracene              ND                       10         
Benzo(g,h,i)perylene               ND                       10         

Surrogate             %REC  Limits 
2-Fluorophenol                 73     38-120  
Phenol-d5                      77     38-120  
2,4,6-Tribromophenol           74     46-120  
Nitrobenzene-d5                80     51-120  
2-Fluorobiphenyl               81     54-120  
Terphenyl-d14                  88     21-120  

ND= Not Detected
RL= Reporting Limit
Page 2 of 2                                                                                                                      15.0
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Batch QC Report

Semivolatile Organics by GC/MS

Lab #:    263908                               Location:        MEW                           
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 3520C                     
Project#: 0014860014                           Analysis:        EPA 8270C                     
Type:            BLANK                         Diln Fac:        1.000                         
Lab ID:          QC773367                      Batch#:          219422                        
Matrix:          Water                         Prepared:        01/14/15                      
Units:           ug/L                          Analyzed:        01/15/15                      

Analyte                   Result                RL         
N-Nitrosodimethylamine             ND                       10         
Phenol                             ND                       10         
bis(2-Chloroethyl)ether            ND                       10         
2-Chlorophenol                     ND                       10         
1,3-Dichlorobenzene                ND                       10         
1,4-Dichlorobenzene                ND                       10         
Benzyl alcohol                     ND                       10         
1,2-Dichlorobenzene                ND                       10         
2-Methylphenol                     ND                       10         
bis(2-Chloroisopropyl) ether       ND                       10         
4-Methylphenol                     ND                       10         
N-Nitroso-di-n-propylamine         ND                       10         
Hexachloroethane                   ND                       10         
Nitrobenzene                       ND                       10         
Isophorone                         ND                       10         
2-Nitrophenol                      ND                       20         
2,4-Dimethylphenol                 ND                       10         
Benzoic acid                       ND                       50         
bis(2-Chloroethoxy)methane         ND                       10         
2,4-Dichlorophenol                 ND                       10         
1,2,4-Trichlorobenzene             ND                       10         
Naphthalene                        ND                       10         
4-Chloroaniline                    ND                       10         
Hexachlorobutadiene                ND                       10         
4-Chloro-3-methylphenol            ND                       10         
2-Methylnaphthalene                ND                       10         
Hexachlorocyclopentadiene          ND                       20         
2,4,6-Trichlorophenol              ND                       10         
2,4,5-Trichlorophenol              ND                       10         
2-Chloronaphthalene                ND                       10         
2-Nitroaniline                     ND                       20         
Dimethylphthalate                  ND                       10         
Acenaphthylene                     ND                       10         
2,6-Dinitrotoluene                 ND                       10         
3-Nitroaniline                     ND                       20         
Acenaphthene                       ND                       10         
2,4-Dinitrophenol                  ND                       20         
4-Nitrophenol                      ND                       20         
Dibenzofuran                       ND                       10         
2,4-Dinitrotoluene                 ND                       10         
Diethylphthalate                   ND                       10         
Fluorene                           ND                       10         
4-Chlorophenyl-phenylether         ND                       10         
4-Nitroaniline                     ND                       20         
4,6-Dinitro-2-methylphenol         ND                       20         
N-Nitrosodiphenylamine             ND                       10         
Azobenzene                         ND                       10         
4-Bromophenyl-phenylether          ND                       10         
Hexachlorobenzene                  ND                       10         
Pentachlorophenol                  ND                       20         
Phenanthrene                       ND                       10         
Anthracene                         ND                       10         
Di-n-butylphthalate                ND                       10         
Fluoranthene                       ND                       10         

ND= Not Detected
RL= Reporting Limit
Page 1 of 2                                                                                                                      16.0
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Batch QC Report

Semivolatile Organics by GC/MS

Lab #:    263908                               Location:        MEW                           
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 3520C                     
Project#: 0014860014                           Analysis:        EPA 8270C                     
Type:            BLANK                         Diln Fac:        1.000                         
Lab ID:          QC773367                      Batch#:          219422                        
Matrix:          Water                         Prepared:        01/14/15                      
Units:           ug/L                          Analyzed:        01/15/15                      

Analyte                   Result                RL         
Pyrene                             ND                       10         
Butylbenzylphthalate               ND                       10         
3,3'-Dichlorobenzidine             ND                       20         
Benzo(a)anthracene                 ND                       10         
Chrysene                           ND                       10         
bis(2-Ethylhexyl)phthalate         ND                       10         
Di-n-octylphthalate                ND                       10         
Benzo(b)fluoranthene               ND                       10         
Benzo(k)fluoranthene               ND                       10         
Benzo(a)pyrene                     ND                       10         
Indeno(1,2,3-cd)pyrene             ND                       10         
Dibenz(a,h)anthracene              ND                       10         
Benzo(g,h,i)perylene               ND                       10         

Surrogate             %REC  Limits 
2-Fluorophenol                 79     38-120  
Phenol-d5                      83     38-120  
2,4,6-Tribromophenol           79     46-120  
Nitrobenzene-d5                84     51-120  
2-Fluorobiphenyl               85     54-120  
Terphenyl-d14                  83     21-120  

ND= Not Detected
RL= Reporting Limit
Page 2 of 2                                                                                                                      16.0
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Batch QC Report

Semivolatile Organics by GC/MS

Lab #:    263908                               Location:        MEW                           
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 3520C                     
Project#: 0014860014                           Analysis:        EPA 8270C                     
Matrix:          Water                         Batch#:          219422                        
Units:           ug/L                          Prepared:        01/14/15                      
Diln Fac:        1.000                         Analyzed:        01/15/15                      

Type:            BS                             Lab ID:          QC773368                       

Analyte                   Spiked              Result         %REC  Limits 
Phenol                                  80.00               66.23      83     46-120  
2-Chlorophenol                          80.00               61.78      77     48-120  
1,4-Dichlorobenzene                     80.00               49.67      62     52-120  
N-Nitroso-di-n-propylamine              80.00               85.33 b    107    46-120  
1,2,4-Trichlorobenzene                  80.00               47.60      60     53-120  
4-Chloro-3-methylphenol                 80.00               64.77      81     40-120  
Acenaphthene                            30.00               20.20      67     61-120  
4-Nitrophenol                           80.00               63.07      79     40-120  
2,4-Dinitrotoluene                      80.00               65.14      81     64-120  
Pentachlorophenol                       80.00               54.94      69     47-120  
Pyrene                                  30.00               22.82      76     62-120  

Surrogate             %REC  Limits 
2-Fluorophenol                 84     38-120  
Phenol-d5                      85     38-120  
2,4,6-Tribromophenol           91     46-120  
Nitrobenzene-d5                87     51-120  
2-Fluorobiphenyl               74     54-120  
Terphenyl-d14                  81     21-120  

Type:            BSD                            Lab ID:          QC773369                       

Analyte                   Spiked              Result         %REC  Limits  RPD Lim
Phenol                                  80.00               61.56      77     46-120  7   55  
2-Chlorophenol                          80.00               57.87      72     48-120  7   54  
1,4-Dichlorobenzene                     80.00               48.77      61     52-120  2   30  
N-Nitroso-di-n-propylamine              80.00               78.91 b    99     46-120  8   25  
1,2,4-Trichlorobenzene                  80.00               46.84      59     53-120  2   26  
4-Chloro-3-methylphenol                 80.00               60.29      75     40-120  7   54  
Acenaphthene                            30.00               19.84      66     61-120  2   25  
4-Nitrophenol                           80.00               54.03      68     40-120  15  45  
2,4-Dinitrotoluene                      80.00               61.85      77     64-120  5   32  
Pentachlorophenol                       80.00               54.41      68     47-120  1   48  
Pyrene                                  30.00               23.17      77     62-120  2   26  

Surrogate             %REC  Limits 
2-Fluorophenol                 76     38-120  
Phenol-d5                      77     38-120  
2,4,6-Tribromophenol           78     46-120  
Nitrobenzene-d5                77     51-120  
2-Fluorobiphenyl               68     54-120  
Terphenyl-d14                  77     21-120  

b= See narrative
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      17.0
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1,4-Dioxane by 8270-SIM

Lab #:    263908                               Location:        MEW                           
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 3520C                     
Project#: 0014860014                           Analysis:        EPA 8270C-SIM                 
Field ID:        116A                          Batch#:          219375                        
Matrix:          Water                         Sampled:         01/13/15                      
Units:           ug/L                          Received:        01/14/15                      
Diln Fac:        1.000                                                                        

Type:            SAMPLE                         Prepared:        01/14/15                       
Lab ID:          263908-001                     Analyzed:        01/15/15                       

Analyte                   Result                RL         
1,4-Dioxane                              2.0                 1.0       

Surrogate             %REC  Limits 
Nitrobenzene-d5                87     45-120  
2-Fluorobiphenyl               76     46-120  

Type:            BLANK                          Prepared:        01/13/15                       
Lab ID:          QC773167                       Analyzed:        01/14/15                       

Analyte                   Result                RL         
1,4-Dioxane                        ND                        1.0       

Surrogate             %REC  Limits 
Nitrobenzene-d5                67     45-120  
2-Fluorobiphenyl               61     46-120  

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                       3.0
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Batch QC Report

1,4-Dioxane by 8270-SIM

Lab #:    263908                               Location:        MEW                           
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 3520C                     
Project#: 0014860014                           Analysis:        EPA 8270C-SIM                 
Matrix:          Water                         Batch#:          219375                        
Units:           ug/L                          Prepared:        01/13/15                      
Diln Fac:        1.000                         Analyzed:        01/14/15                      

Type:            BS                             Lab ID:          QC773168                       

Analyte                   Spiked              Result         %REC  Limits 
1,4-Dioxane                              3.000               1.738     58     44-120  

Surrogate             %REC  Limits 
Nitrobenzene-d5                90     45-120  
2-Fluorobiphenyl               74     46-120  

Type:            BSD                            Lab ID:          QC773169                       

Analyte                   Spiked              Result         %REC  Limits  RPD Lim
1,4-Dioxane                              3.000               2.423     81     44-120  33  43  

Surrogate             %REC  Limits 
Nitrobenzene-d5                108    45-120  
2-Fluorobiphenyl               87     46-120  

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       4.0
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Priority Pollutant Metals

Lab #:  263908                                 Project#:        0014860014                    
Client: AMEC Environmental & Infrastructure    Location:        MEW                           
Field ID:        116A                          Diln Fac:        1.000                         
Lab ID:          263908-001                    Sampled:         01/13/15                      
Matrix:          Water                         Received:        01/14/15                      
Units:           ug/L                          Analyzed:        01/15/15                      

Analyte          Result         RL      Batch# Prepared       Prep         Analysis    
Antimony                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       
Cadmium                 ND             5.0    219429 01/14/15  EPA 3010A      EPA 6010B       
Chromium                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       
Nickel                  ND             5.0    219429 01/14/15  EPA 3010A      EPA 6010B       
Selenium                ND            10      219429 01/14/15  EPA 3010A      EPA 6010B       
Silver                  ND             5.0    219429 01/14/15  EPA 3010A      EPA 6010B       
Thallium                ND            10      219429 01/14/15  EPA 3010A      EPA 6010B       
Zinc                    ND            20      219429 01/14/15  EPA 3010A      EPA 6010B       

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                       7.1
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Batch QC Report

Priority Pollutant Metals

Lab #:    263908                               Location:        MEW                           
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 3010A                     
Project#: 0014860014                           Analysis:        EPA 6010B                     
Type:            BLANK                         Diln Fac:        1.000                         
Lab ID:          QC773391                      Batch#:          219429                        
Matrix:          Water                         Prepared:        01/14/15                      
Units:           ug/L                          Analyzed:        01/15/15                      

Analyte                   Result                RL         
Antimony                           ND                       10         
Arsenic                            ND                        5.0       
Beryllium                          ND                        2.0       
Cadmium                            ND                        5.0       
Chromium                           ND                        5.0       
Copper                             ND                        5.0       
Lead                               ND                        5.0       
Nickel                             ND                        5.0       
Selenium                           ND                       10         
Silver                             ND                        5.0       
Thallium                           ND                       10         
Zinc                               ND                       20         

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                       8.0
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Batch QC Report

Priority Pollutant Metals

Lab #:    263908                               Location:        MEW                           
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 3010A                     
Project#: 0014860014                           Analysis:        EPA 6010B                     
Matrix:          Water                         Batch#:          219429                        
Units:           ug/L                          Prepared:        01/14/15                      
Diln Fac:        1.000                         Analyzed:        01/15/15                      

Type:            BS                             Lab ID:          QC773392                       

Analyte                   Spiked              Result         %REC  Limits 
Antimony                               100.0                96.10      96     79-120  
Arsenic                                100.0               101.9       102    80-120  
Beryllium                              100.0               103.8       104    80-120  
Cadmium                                100.0               105.9       106    80-120  
Chromium                               100.0               110.0       110    80-120  
Copper                                 100.0               100.3       100    80-120  
Lead                                   100.0                98.99      99     80-120  
Nickel                                 100.0               101.0       101    80-120  
Selenium                               100.0               100.6       101    80-120  
Silver                                 100.0                95.64      96     77-120  
Thallium                                50.00               51.55      103    80-121  
Zinc                                   100.0               108.0       108    80-120  

Type:            BSD                            Lab ID:          QC773393                       

Analyte                   Spiked              Result         %REC  Limits  RPD Lim
Antimony                               100.0                99.84      100    79-120  4   20  
Arsenic                                100.0               103.4       103    80-120  1   20  
Beryllium                              100.0               104.5       105    80-120  1   20  
Cadmium                                100.0               109.1       109    80-120  3   20  
Chromium                               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  
Nickel                                 100.0               104.8       105    80-120  4   20  
Selenium                               100.0               104.5       105    80-120  4   20  
Silver                                 100.0                98.72      99     77-120  3   20  
Thallium                                50.00               52.88      106    80-121  3   20  
Zinc                                   100.0               113.5       113    80-120  5   20  

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       9.0
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Batch QC Report

Priority Pollutant Metals

Lab #:    263908                               Location:        MEW                           
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 3010A                     
Project#: 0014860014                           Analysis:        EPA 6010B                     
Field ID:        ZZZZZZZZZZ                    Batch#:          219429                        
MSS Lab ID:      263815-003                    Sampled:         01/08/15                      
Matrix:          Water                         Received:        01/09/15                      
Units:           ug/L                          Prepared:        01/14/15                      
Diln Fac:        1.000                         Analyzed:        01/15/15                      

Type:            MS                             Lab ID:          QC773394                       

Analyte              MSS Result          Spiked           Result       %REC  Limits 
Antimony                           <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  
Cadmium                            <0.2822         100.0            102.2      102    80-120  
Chromium                           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  
Nickel                              8.002          100.0            102.5      95     80-120  
Selenium                           <2.308          100.0            104.9      105    73-132  
Silver                              1.854          100.0             97.71     96     67-120  
Thallium                            3.846           50.00            50.67     94     76-121  
Zinc                               62.27           100.0            152.6      90     80-122  

Type:            MSD                            Lab ID:          QC773395                       

Analyte                   Spiked              Result         %REC  Limits  RPD Lim
Antimony                               100.0                88.96      89     74-120  3   24  
Arsenic                                100.0               114.5       106    80-127  0   25  
Beryllium                              100.0               104.3       104    80-120  1   20  
Cadmium                                100.0               103.4       103    80-120  1   20  
Chromium                               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  
Nickel                                 100.0               103.9       96     80-120  1   20  
Selenium                               100.0               102.9       103    73-132  2   30  
Silver                                 100.0                99.79      98     67-120  2   22  
Thallium                                50.00               53.84      100    76-121  6   20  
Zinc                                   100.0               157.1       95     80-122  3   20  

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      10.0
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Batch QC Report

Priority Pollutant Metals

Lab #:    263908                               Location:        MEW                           
Client:   AMEC Environmental & Infrastructure  Prep:            METHOD                        
Project#: 0014860014                           Analysis:        EPA 7470A                     
Analyte:         Mercury                       Diln Fac:        1.000                         
Type:            BLANK                         Batch#:          219444                        
Lab ID:          QC773449                      Prepared:        01/15/15                      
Matrix:          Water                         Analyzed:        01/15/15                      
Units:           ug/L                                                                         

Result                RL         
ND                        0.20      

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                      12.0
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Batch QC Report

Priority Pollutant Metals

Lab #:    263908                               Location:        MEW                           
Client:   AMEC Environmental & Infrastructure  Prep:            METHOD                        
Project#: 0014860014                           Analysis:        EPA 7470A                     
Analyte:         Mercury                       Diln Fac:        1.000                         
Type:            LCS                           Batch#:          219444                        
Lab ID:          QC773452                      Prepared:        01/15/15                      
Matrix:          Water                         Analyzed:        01/15/15                      
Units:           ug/L                                                                         

Spiked              Result         %REC  Limits 
2.500               2.405     96     80-120  
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Batch QC Report

Priority Pollutant Metals

Lab #:    263908                               Location:        MEW                           
Client:   AMEC Environmental & Infrastructure  Prep:            METHOD                        
Project#: 0014860014                           Analysis:        EPA 7470A                     
Analyte:         Mercury                       Batch#:          219444                        
Field ID:        ZZZZZZZZZZ                    Sampled:         01/13/15                      
MSS Lab ID:      263895-001                    Received:        01/13/15                      
Matrix:          Water                         Prepared:        01/15/15                      
Units:           ug/L                          Analyzed:        01/15/15                      
Diln Fac:        1.000                                                                        

Type    Lab ID      MSS Result          Spiked           Result       %REC  Limits  RPD  Lim
MS     QC773453          <0.04000           2.500            2.214    89     60-130           
MSD    QC773454                             2.500            2.267    91     60-130  2    34  

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      14.0
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Total Dissolved Solids (TDS)

Lab #:    263908                               Location:        MEW                           
Client:   AMEC Environmental & Infrastructure  Prep:            METHOD                        
Project#: 0014860014                           Analysis:        SM2540C                       
Analyte:         Total Dissolved Solids        Batch#:          219430                        
Field ID:        116A                          Sampled:         01/13/15                      
Matrix:          Water                         Received:        01/14/15                      
Units:           mg/L                          Prepared:        01/14/15                      
Diln Fac:        1.000                         Analyzed:        01/15/15                      

Type    Lab ID         Result                RL         
SAMPLE 263908-001         660                  10         
BLANK  QC773398       ND                       10         

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                       5.0
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Batch QC Report

Total Dissolved Solids (TDS)

Lab #:    263908                               Location:        MEW                           
Client:   AMEC Environmental & Infrastructure  Prep:            METHOD                        
Project#: 0014860014                           Analysis:        SM2540C                       
Analyte:         Total Dissolved Solids        Batch#:          219430                        
Field ID:        116A                          Sampled:         01/13/15                      
MSS Lab ID:      263908-001                    Received:        01/14/15                      
Matrix:          Water                         Prepared:        01/14/15                      
Units:           mg/L                          Analyzed:        01/15/15                      
Diln Fac:        1.000                                                                        

Type   Lab ID     MSS Result       Spiked        Result         RL      %REC  Limits  RPD  Lim
LCS   QC773399                       104.0         98.00                94    71-120           
SDUP  QC773400         664.0                      670.0         10.00                 1    5   

RL= Reporting Limit
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       6.0
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Laboratory Job Number 264006
ANALYTICAL REPORT

AMEC Environmental & Infrastructure          Project  : 0014860014          
180 Grand Ave.                               Location : Amec Foster         
Oakland, CA 94612                            Level    : II                  

Sample ID Lab ID
P1399-SP1        264006-001
P1399-SP2        264006-002
P1399-SP3A       264006-003
P1399-SP3B       264006-004
P1399-SP4        264006-005

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature. The results
contained in this report meet all requirements of NELAC and pertain only to
those samples which were submitted for analysis. This report may be reproduced
only in its entirety.

Signature:                          Date:  01/26/2015 
Tracy Babjar
Project Manager

tracy.babjar@ctberk.com
(510) 204-2226

CA ELAP# 2896, NELAP# 4044-001                                                 
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CASE NARRATIVE

Laboratory number:        264006
Client:                   AMEC Environmental & Infrastructure
Project:                  0014860014
Location:                 Amec Foster
Request Date:             01/19/15
Samples Received:         01/19/15

This data package contains sample and QC results for five water samples,
requested for the above referenced project on 01/19/15. The samples were
received cold and intact.

Volatile Organics by GC/MS (EPA 8260B):
No analytical problems were encountered.

Semivolatile Organics by GC/MS (EPA 8270C):
No analytical problems were encountered.

Semivolatile Organics by GC/MS SIM (EPA 8270C-SIM):
No analytical problems were encountered.

Page 1 of 1
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Detections Summary for 264006

Results for any subcontracted analyses are not included in this summary.

Client   : AMEC Environmental & Infrastructure                                   
Project  : 0014860014                                                            
Location : Amec Foster                                                           

Client Sample ID : P1399-SP1          Laboratory Sample ID :          264006-001 

Analyte           Result  Flags    RL   Units   Basis    IDF     Method   Prep Method 
Freon 113                   15             2.0  ug/L   As Recd  4.000  EPA 8260B  EPA 5030B   
1,1-Dichloroethane           4.0           2.0  ug/L   As Recd  4.000  EPA 8260B  EPA 5030B   
cis-1,2-Dichloroethene      28             2.0  ug/L   As Recd  4.000  EPA 8260B  EPA 5030B   
1,1,1-Trichloroethane        5.0           2.0  ug/L   As Recd  4.000  EPA 8260B  EPA 5030B   
Trichloroethene            280             2.0  ug/L   As Recd  4.000  EPA 8260B  EPA 5030B   

Client Sample ID : P1399-SP2          Laboratory Sample ID :          264006-002 

Analyte           Result  Flags    RL   Units   Basis    IDF     Method   Prep Method 
Freon 113                   29             0.5  ug/L   As Recd  1.000  EPA 8260B  EPA 5030B   
1,1-Dichloroethane           4.1           0.5  ug/L   As Recd  1.000  EPA 8260B  EPA 5030B   
cis-1,2-Dichloroethene       0.6           0.5  ug/L   As Recd  1.000  EPA 8260B  EPA 5030B   
1,1,1-Trichloroethane        6.7           0.5  ug/L   As Recd  1.000  EPA 8260B  EPA 5030B   
Trichloroethene             17             0.5  ug/L   As Recd  1.000  EPA 8260B  EPA 5030B   

Client Sample ID : P1399-SP3A          Laboratory Sample ID :         264006-003 

Analyte           Result  Flags    RL   Units   Basis    IDF     Method   Prep Method 
Freon 113                   31             0.5  ug/L   As Recd  1.000  EPA 8260B  EPA 5030B   
1,1-Dichloroethane           3.4           0.5  ug/L   As Recd  1.000  EPA 8260B  EPA 5030B   
cis-1,2-Dichloroethene       0.8           0.5  ug/L   As Recd  1.000  EPA 8260B  EPA 5030B   
1,1,1-Trichloroethane        6.7           0.5  ug/L   As Recd  1.000  EPA 8260B  EPA 5030B   
Trichloroethene              8.1           0.5  ug/L   As Recd  1.000  EPA 8260B  EPA 5030B   

Client Sample ID : P1399-SP3B          Laboratory Sample ID :         264006-004 

No Detections                                                                 

Client Sample ID : P1399-SP4          Laboratory Sample ID :          264006-005 

Analyte          Result   Flags    RL   Units   Basis    IDF     Method   Prep Method 
Freon 113                  11              0.5  ug/L   As Recd  1.000  EPA 8260B  EPA 5030B   
1,1-Dichloroethane          2.1            0.5  ug/L   As Recd  1.000  EPA 8260B  EPA 5030B   
1,1,1-Trichloroethane       5.5            0.5  ug/L   As Recd  1.000  EPA 8260B  EPA 5030B   
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Purgeable Organics by GC/MS

Lab #:    264006                               Location:        Amec Foster                   
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 5030B                     
Project#: 0014860014                           Analysis:        EPA 8260B                     
Field ID:        P1399-SP1                     Batch#:          219568                        
Lab ID:          264006-001                    Sampled:         01/19/15                      
Matrix:          Water                         Received:        01/19/15                      
Units:           ug/L                          Analyzed:        01/20/15                      
Diln Fac:        4.000                                                                        

Analyte                   Result                RL         
Freon 12                           ND                        4.0       
Chloromethane                      ND                        4.0       
Vinyl Chloride                     ND                        2.0       
Bromomethane                       ND                        4.0       
Chloroethane                       ND                        4.0       
Trichlorofluoromethane             ND                        4.0       
Acetone                            ND                       40         
Freon 113                               15                   2.0       
1,1-Dichloroethene                 ND                        2.0       
Methylene Chloride                 ND                       40         
Carbon Disulfide                   ND                        2.0       
MTBE                               ND                        2.0       
trans-1,2-Dichloroethene           ND                        2.0       
Vinyl Acetate                      ND                       40         
1,1-Dichloroethane                       4.0                 2.0       
2-Butanone                         ND                       40         
cis-1,2-Dichloroethene                  28                   2.0       
2,2-Dichloropropane                ND                        2.0       
Chloroform                         ND                        2.0       
Bromochloromethane                 ND                        2.0       
1,1,1-Trichloroethane                    5.0                 2.0       
1,1-Dichloropropene                ND                        2.0       
Carbon Tetrachloride               ND                        2.0       
1,2-Dichloroethane                 ND                        2.0       
Benzene                            ND                        2.0       
Trichloroethene                        280                   2.0       
1,2-Dichloropropane                ND                        2.0       
Bromodichloromethane               ND                        2.0       
Dibromomethane                     ND                        2.0       
4-Methyl-2-Pentanone               ND                       40         
cis-1,3-Dichloropropene            ND                        2.0       
Toluene                            ND                        2.0       
trans-1,3-Dichloropropene          ND                        2.0       
1,1,2-Trichloroethane              ND                        2.0       
2-Hexanone                         ND                       40         
1,3-Dichloropropane                ND                        2.0       
Tetrachloroethene                  ND                        2.0       

ND= Not Detected
RL= Reporting Limit
Page 1 of 2                                                                                                                       3.0
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Purgeable Organics by GC/MS

Lab #:    264006                               Location:        Amec Foster                   
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 5030B                     
Project#: 0014860014                           Analysis:        EPA 8260B                     
Field ID:        P1399-SP1                     Batch#:          219568                        
Lab ID:          264006-001                    Sampled:         01/19/15                      
Matrix:          Water                         Received:        01/19/15                      
Units:           ug/L                          Analyzed:        01/20/15                      
Diln Fac:        4.000                                                                        

Analyte                   Result                RL         
Dibromochloromethane               ND                        2.0       
1,2-Dibromoethane                  ND                        2.0       
Chlorobenzene                      ND                        2.0       
1,1,1,2-Tetrachloroethane          ND                        2.0       
Ethylbenzene                       ND                        2.0       
m,p-Xylenes                        ND                        2.0       
o-Xylene                           ND                        2.0       
Styrene                            ND                        2.0       
Bromoform                          ND                        4.0       
Isopropylbenzene                   ND                        2.0       
1,1,2,2-Tetrachloroethane          ND                        2.0       
1,2,3-Trichloropropane             ND                        2.0       
Propylbenzene                      ND                        2.0       
Bromobenzene                       ND                        2.0       
1,3,5-Trimethylbenzene             ND                        2.0       
2-Chlorotoluene                    ND                        2.0       
4-Chlorotoluene                    ND                        2.0       
tert-Butylbenzene                  ND                        2.0       
1,2,4-Trimethylbenzene             ND                        2.0       
sec-Butylbenzene                   ND                        2.0       
para-Isopropyl Toluene             ND                        2.0       
1,3-Dichlorobenzene                ND                        2.0       
1,4-Dichlorobenzene                ND                        2.0       
n-Butylbenzene                     ND                        2.0       
1,2-Dichlorobenzene                ND                        2.0       
1,2-Dibromo-3-Chloropropane        ND                        8.0       
1,2,4-Trichlorobenzene             ND                        2.0       
Hexachlorobutadiene                ND                        2.0       
Naphthalene                        ND                        8.0       
1,2,3-Trichlorobenzene             ND                        2.0       

Surrogate             %REC  Limits 
Dibromofluoromethane           103    80-128  
1,2-Dichloroethane-d4          109    75-139  
Toluene-d8                     104    80-120  
Bromofluorobenzene             97     80-120  

ND= Not Detected
RL= Reporting Limit
Page 2 of 2                                                                                                                       3.0
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Purgeable Organics by GC/MS

Lab #:    264006                               Location:        Amec Foster                   
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 5030B                     
Project#: 0014860014                           Analysis:        EPA 8260B                     
Field ID:        P1399-SP2                     Batch#:          219568                        
Lab ID:          264006-002                    Sampled:         01/19/15                      
Matrix:          Water                         Received:        01/19/15                      
Units:           ug/L                          Analyzed:        01/20/15                      
Diln Fac:        1.000                                                                        

Analyte                   Result                RL         
Freon 12                           ND                        1.0       
Chloromethane                      ND                        1.0       
Vinyl Chloride                     ND                        0.5       
Bromomethane                       ND                        1.0       
Chloroethane                       ND                        1.0       
Trichlorofluoromethane             ND                        1.0       
Acetone                            ND                       10         
Freon 113                               29                   0.5       
1,1-Dichloroethene                 ND                        0.5       
Methylene Chloride                 ND                       10         
Carbon Disulfide                   ND                        0.5       
MTBE                               ND                        0.5       
trans-1,2-Dichloroethene           ND                        0.5       
Vinyl Acetate                      ND                       10         
1,1-Dichloroethane                       4.1                 0.5       
2-Butanone                         ND                       10         
cis-1,2-Dichloroethene                   0.6                 0.5       
2,2-Dichloropropane                ND                        0.5       
Chloroform                         ND                        0.5       
Bromochloromethane                 ND                        0.5       
1,1,1-Trichloroethane                    6.7                 0.5       
1,1-Dichloropropene                ND                        0.5       
Carbon Tetrachloride               ND                        0.5       
1,2-Dichloroethane                 ND                        0.5       
Benzene                            ND                        0.5       
Trichloroethene                         17                   0.5       
1,2-Dichloropropane                ND                        0.5       
Bromodichloromethane               ND                        0.5       
Dibromomethane                     ND                        0.5       
4-Methyl-2-Pentanone               ND                       10         
cis-1,3-Dichloropropene            ND                        0.5       
Toluene                            ND                        0.5       
trans-1,3-Dichloropropene          ND                        0.5       
1,1,2-Trichloroethane              ND                        0.5       
2-Hexanone                         ND                       10         
1,3-Dichloropropane                ND                        0.5       
Tetrachloroethene                  ND                        0.5       

ND= Not Detected
RL= Reporting Limit
Page 1 of 2                                                                                                                       4.0
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Purgeable Organics by GC/MS

Lab #:    264006                               Location:        Amec Foster                   
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 5030B                     
Project#: 0014860014                           Analysis:        EPA 8260B                     
Field ID:        P1399-SP2                     Batch#:          219568                        
Lab ID:          264006-002                    Sampled:         01/19/15                      
Matrix:          Water                         Received:        01/19/15                      
Units:           ug/L                          Analyzed:        01/20/15                      
Diln Fac:        1.000                                                                        

Analyte                   Result                RL         
Dibromochloromethane               ND                        0.5       
1,2-Dibromoethane                  ND                        0.5       
Chlorobenzene                      ND                        0.5       
1,1,1,2-Tetrachloroethane          ND                        0.5       
Ethylbenzene                       ND                        0.5       
m,p-Xylenes                        ND                        0.5       
o-Xylene                           ND                        0.5       
Styrene                            ND                        0.5       
Bromoform                          ND                        1.0       
Isopropylbenzene                   ND                        0.5       
1,1,2,2-Tetrachloroethane          ND                        0.5       
1,2,3-Trichloropropane             ND                        0.5       
Propylbenzene                      ND                        0.5       
Bromobenzene                       ND                        0.5       
1,3,5-Trimethylbenzene             ND                        0.5       
2-Chlorotoluene                    ND                        0.5       
4-Chlorotoluene                    ND                        0.5       
tert-Butylbenzene                  ND                        0.5       
1,2,4-Trimethylbenzene             ND                        0.5       
sec-Butylbenzene                   ND                        0.5       
para-Isopropyl Toluene             ND                        0.5       
1,3-Dichlorobenzene                ND                        0.5       
1,4-Dichlorobenzene                ND                        0.5       
n-Butylbenzene                     ND                        0.5       
1,2-Dichlorobenzene                ND                        0.5       
1,2-Dibromo-3-Chloropropane        ND                        2.0       
1,2,4-Trichlorobenzene             ND                        0.5       
Hexachlorobutadiene                ND                        0.5       
Naphthalene                        ND                        2.0       
1,2,3-Trichlorobenzene             ND                        0.5       

Surrogate             %REC  Limits 
Dibromofluoromethane           104    80-128  
1,2-Dichloroethane-d4          108    75-139  
Toluene-d8                     103    80-120  
Bromofluorobenzene             99     80-120  

ND= Not Detected
RL= Reporting Limit
Page 2 of 2                                                                                                                       4.0
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Purgeable Organics by GC/MS

Lab #:    264006                               Location:        Amec Foster                   
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 5030B                     
Project#: 0014860014                           Analysis:        EPA 8260B                     
Field ID:        P1399-SP3A                    Batch#:          219568                        
Lab ID:          264006-003                    Sampled:         01/19/15                      
Matrix:          Water                         Received:        01/19/15                      
Units:           ug/L                          Analyzed:        01/20/15                      
Diln Fac:        1.000                                                                        

Analyte                   Result                RL         
Freon 12                           ND                        1.0       
Chloromethane                      ND                        1.0       
Vinyl Chloride                     ND                        0.5       
Bromomethane                       ND                        1.0       
Chloroethane                       ND                        1.0       
Trichlorofluoromethane             ND                        1.0       
Acetone                            ND                       10         
Freon 113                               31                   0.5       
1,1-Dichloroethene                 ND                        0.5       
Methylene Chloride                 ND                       10         
Carbon Disulfide                   ND                        0.5       
MTBE                               ND                        0.5       
trans-1,2-Dichloroethene           ND                        0.5       
Vinyl Acetate                      ND                       10         
1,1-Dichloroethane                       3.4                 0.5       
2-Butanone                         ND                       10         
cis-1,2-Dichloroethene                   0.8                 0.5       
2,2-Dichloropropane                ND                        0.5       
Chloroform                         ND                        0.5       
Bromochloromethane                 ND                        0.5       
1,1,1-Trichloroethane                    6.7                 0.5       
1,1-Dichloropropene                ND                        0.5       
Carbon Tetrachloride               ND                        0.5       
1,2-Dichloroethane                 ND                        0.5       
Benzene                            ND                        0.5       
Trichloroethene                          8.1                 0.5       
1,2-Dichloropropane                ND                        0.5       
Bromodichloromethane               ND                        0.5       
Dibromomethane                     ND                        0.5       
4-Methyl-2-Pentanone               ND                       10         
cis-1,3-Dichloropropene            ND                        0.5       
Toluene                            ND                        0.5       
trans-1,3-Dichloropropene          ND                        0.5       
1,1,2-Trichloroethane              ND                        0.5       
2-Hexanone                         ND                       10         
1,3-Dichloropropane                ND                        0.5       
Tetrachloroethene                  ND                        0.5       

ND= Not Detected
RL= Reporting Limit
Page 1 of 2                                                                                                                       5.0
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Purgeable Organics by GC/MS

Lab #:    264006                               Location:        Amec Foster                   
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 5030B                     
Project#: 0014860014                           Analysis:        EPA 8260B                     
Field ID:        P1399-SP3A                    Batch#:          219568                        
Lab ID:          264006-003                    Sampled:         01/19/15                      
Matrix:          Water                         Received:        01/19/15                      
Units:           ug/L                          Analyzed:        01/20/15                      
Diln Fac:        1.000                                                                        

Analyte                   Result                RL         
Dibromochloromethane               ND                        0.5       
1,2-Dibromoethane                  ND                        0.5       
Chlorobenzene                      ND                        0.5       
1,1,1,2-Tetrachloroethane          ND                        0.5       
Ethylbenzene                       ND                        0.5       
m,p-Xylenes                        ND                        0.5       
o-Xylene                           ND                        0.5       
Styrene                            ND                        0.5       
Bromoform                          ND                        1.0       
Isopropylbenzene                   ND                        0.5       
1,1,2,2-Tetrachloroethane          ND                        0.5       
1,2,3-Trichloropropane             ND                        0.5       
Propylbenzene                      ND                        0.5       
Bromobenzene                       ND                        0.5       
1,3,5-Trimethylbenzene             ND                        0.5       
2-Chlorotoluene                    ND                        0.5       
4-Chlorotoluene                    ND                        0.5       
tert-Butylbenzene                  ND                        0.5       
1,2,4-Trimethylbenzene             ND                        0.5       
sec-Butylbenzene                   ND                        0.5       
para-Isopropyl Toluene             ND                        0.5       
1,3-Dichlorobenzene                ND                        0.5       
1,4-Dichlorobenzene                ND                        0.5       
n-Butylbenzene                     ND                        0.5       
1,2-Dichlorobenzene                ND                        0.5       
1,2-Dibromo-3-Chloropropane        ND                        2.0       
1,2,4-Trichlorobenzene             ND                        0.5       
Hexachlorobutadiene                ND                        0.5       
Naphthalene                        ND                        2.0       
1,2,3-Trichlorobenzene             ND                        0.5       

Surrogate             %REC  Limits 
Dibromofluoromethane           104    80-128  
1,2-Dichloroethane-d4          107    75-139  
Toluene-d8                     104    80-120  
Bromofluorobenzene             97     80-120  

ND= Not Detected
RL= Reporting Limit
Page 2 of 2                                                                                                                       5.0
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Purgeable Organics by GC/MS

Lab #:    264006                               Location:        Amec Foster                   
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 5030B                     
Project#: 0014860014                           Analysis:        EPA 8260B                     
Field ID:        P1399-SP4                     Batch#:          219568                        
Lab ID:          264006-005                    Sampled:         01/19/15                      
Matrix:          Water                         Received:        01/19/15                      
Units:           ug/L                          Analyzed:        01/20/15                      
Diln Fac:        1.000                                                                        

Analyte                   Result                RL         
Freon 12                           ND                        1.0       
Chloromethane                      ND                        1.0       
Vinyl Chloride                     ND                        0.5       
Bromomethane                       ND                        1.0       
Chloroethane                       ND                        1.0       
Trichlorofluoromethane             ND                        1.0       
Acetone                            ND                       10         
Freon 113                               11                   0.5       
1,1-Dichloroethene                 ND                        0.5       
Methylene Chloride                 ND                       10         
Carbon Disulfide                   ND                        0.5       
MTBE                               ND                        0.5       
trans-1,2-Dichloroethene           ND                        0.5       
Vinyl Acetate                      ND                       10         
1,1-Dichloroethane                       2.1                 0.5       
2-Butanone                         ND                       10         
cis-1,2-Dichloroethene             ND                        0.5       
2,2-Dichloropropane                ND                        0.5       
Chloroform                         ND                        0.5       
Bromochloromethane                 ND                        0.5       
1,1,1-Trichloroethane                    5.5                 0.5       
1,1-Dichloropropene                ND                        0.5       
Carbon Tetrachloride               ND                        0.5       
1,2-Dichloroethane                 ND                        0.5       
Benzene                            ND                        0.5       
Trichloroethene                    ND                        0.5       
1,2-Dichloropropane                ND                        0.5       
Bromodichloromethane               ND                        0.5       
Dibromomethane                     ND                        0.5       
4-Methyl-2-Pentanone               ND                       10         
cis-1,3-Dichloropropene            ND                        0.5       
Toluene                            ND                        0.5       
trans-1,3-Dichloropropene          ND                        0.5       
1,1,2-Trichloroethane              ND                        0.5       
2-Hexanone                         ND                       10         
1,3-Dichloropropane                ND                        0.5       
Tetrachloroethene                  ND                        0.5       

ND= Not Detected
RL= Reporting Limit
Page 1 of 2                                                                                                                       6.0
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Purgeable Organics by GC/MS

Lab #:    264006                               Location:        Amec Foster                   
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 5030B                     
Project#: 0014860014                           Analysis:        EPA 8260B                     
Field ID:        P1399-SP4                     Batch#:          219568                        
Lab ID:          264006-005                    Sampled:         01/19/15                      
Matrix:          Water                         Received:        01/19/15                      
Units:           ug/L                          Analyzed:        01/20/15                      
Diln Fac:        1.000                                                                        

Analyte                   Result                RL         
Dibromochloromethane               ND                        0.5       
1,2-Dibromoethane                  ND                        0.5       
Chlorobenzene                      ND                        0.5       
1,1,1,2-Tetrachloroethane          ND                        0.5       
Ethylbenzene                       ND                        0.5       
m,p-Xylenes                        ND                        0.5       
o-Xylene                           ND                        0.5       
Styrene                            ND                        0.5       
Bromoform                          ND                        1.0       
Isopropylbenzene                   ND                        0.5       
1,1,2,2-Tetrachloroethane          ND                        0.5       
1,2,3-Trichloropropane             ND                        0.5       
Propylbenzene                      ND                        0.5       
Bromobenzene                       ND                        0.5       
1,3,5-Trimethylbenzene             ND                        0.5       
2-Chlorotoluene                    ND                        0.5       
4-Chlorotoluene                    ND                        0.5       
tert-Butylbenzene                  ND                        0.5       
1,2,4-Trimethylbenzene             ND                        0.5       
sec-Butylbenzene                   ND                        0.5       
para-Isopropyl Toluene             ND                        0.5       
1,3-Dichlorobenzene                ND                        0.5       
1,4-Dichlorobenzene                ND                        0.5       
n-Butylbenzene                     ND                        0.5       
1,2-Dichlorobenzene                ND                        0.5       
1,2-Dibromo-3-Chloropropane        ND                        2.0       
1,2,4-Trichlorobenzene             ND                        0.5       
Hexachlorobutadiene                ND                        0.5       
Naphthalene                        ND                        2.0       
1,2,3-Trichlorobenzene             ND                        0.5       

Surrogate             %REC  Limits 
Dibromofluoromethane           106    80-128  
1,2-Dichloroethane-d4          109    75-139  
Toluene-d8                     102    80-120  
Bromofluorobenzene             97     80-120  

ND= Not Detected
RL= Reporting Limit
Page 2 of 2                                                                                                                       6.0
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Batch QC Report

Purgeable Organics by GC/MS

Lab #:    264006                               Location:        Amec Foster                   
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 5030B                     
Project#: 0014860014                           Analysis:        EPA 8260B                     
Matrix:          Water                         Batch#:          219568                        
Units:           ug/L                          Analyzed:        01/20/15                      
Diln Fac:        1.000                                                                        

Type:            BS                             Lab ID:          QC773910                       

Analyte                   Spiked              Result         %REC  Limits 
1,1-Dichloroethene                      12.50               10.60      85     66-135  
Benzene                                 12.50               12.55      100    80-123  
Trichloroethene                         12.50               11.58      93     80-123  
Toluene                                 12.50               12.39      99     80-121  
Chlorobenzene                           12.50               12.27      98     80-123  

Surrogate             %REC  Limits 
Dibromofluoromethane           100    80-128  
1,2-Dichloroethane-d4          109    75-139  
Toluene-d8                     104    80-120  
Bromofluorobenzene             94     80-120  

Type:            BSD                            Lab ID:          QC773911                       

Analyte                   Spiked              Result         %REC  Limits  RPD Lim
1,1-Dichloroethene                      12.50               11.07      89     66-135  4   24  
Benzene                                 12.50               12.63      101    80-123  1   20  
Trichloroethene                         12.50               11.76      94     80-123  2   20  
Toluene                                 12.50               12.42      99     80-121  0   20  
Chlorobenzene                           12.50               12.26      98     80-123  0   20  

Surrogate             %REC  Limits 
Dibromofluoromethane           101    80-128  
1,2-Dichloroethane-d4          108    75-139  
Toluene-d8                     104    80-120  
Bromofluorobenzene             92     80-120  

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       7.0
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Batch QC Report

Purgeable Organics by GC/MS

Lab #:    264006                               Location:        Amec Foster                   
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 5030B                     
Project#: 0014860014                           Analysis:        EPA 8260B                     
Type:            BLANK                         Diln Fac:        1.000                         
Lab ID:          QC773912                      Batch#:          219568                        
Matrix:          Water                         Analyzed:        01/20/15                      
Units:           ug/L                                                                         

Analyte                   Result                RL         
Freon 12                           ND                        1.0       
Chloromethane                      ND                        1.0       
Vinyl Chloride                     ND                        0.5       
Bromomethane                       ND                        1.0       
Chloroethane                       ND                        1.0       
Trichlorofluoromethane             ND                        1.0       
Acetone                            ND                       10         
Freon 113                          ND                        0.5       
1,1-Dichloroethene                 ND                        0.5       
Methylene Chloride                 ND                       10         
Carbon Disulfide                   ND                        0.5       
MTBE                               ND                        0.5       
trans-1,2-Dichloroethene           ND                        0.5       
Vinyl Acetate                      ND                       10         
1,1-Dichloroethane                 ND                        0.5       
2-Butanone                         ND                       10         
cis-1,2-Dichloroethene             ND                        0.5       
2,2-Dichloropropane                ND                        0.5       
Chloroform                         ND                        0.5       
Bromochloromethane                 ND                        0.5       
1,1,1-Trichloroethane              ND                        0.5       
1,1-Dichloropropene                ND                        0.5       
Carbon Tetrachloride               ND                        0.5       
1,2-Dichloroethane                 ND                        0.5       
Benzene                            ND                        0.5       
Trichloroethene                    ND                        0.5       
1,2-Dichloropropane                ND                        0.5       
Bromodichloromethane               ND                        0.5       
Dibromomethane                     ND                        0.5       
4-Methyl-2-Pentanone               ND                       10         
cis-1,3-Dichloropropene            ND                        0.5       
Toluene                            ND                        0.5       
trans-1,3-Dichloropropene          ND                        0.5       
1,1,2-Trichloroethane              ND                        0.5       
2-Hexanone                         ND                       10         
1,3-Dichloropropane                ND                        0.5       
Tetrachloroethene                  ND                        0.5       

ND= Not Detected
RL= Reporting Limit
Page 1 of 2                                                                                                                       8.0
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Batch QC Report

Purgeable Organics by GC/MS

Lab #:    264006                               Location:        Amec Foster                   
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 5030B                     
Project#: 0014860014                           Analysis:        EPA 8260B                     
Type:            BLANK                         Diln Fac:        1.000                         
Lab ID:          QC773912                      Batch#:          219568                        
Matrix:          Water                         Analyzed:        01/20/15                      
Units:           ug/L                                                                         

Analyte                   Result                RL         
Dibromochloromethane               ND                        0.5       
1,2-Dibromoethane                  ND                        0.5       
Chlorobenzene                      ND                        0.5       
1,1,1,2-Tetrachloroethane          ND                        0.5       
Ethylbenzene                       ND                        0.5       
m,p-Xylenes                        ND                        0.5       
o-Xylene                           ND                        0.5       
Styrene                            ND                        0.5       
Bromoform                          ND                        1.0       
Isopropylbenzene                   ND                        0.5       
1,1,2,2-Tetrachloroethane          ND                        0.5       
1,2,3-Trichloropropane             ND                        0.5       
Propylbenzene                      ND                        0.5       
Bromobenzene                       ND                        0.5       
1,3,5-Trimethylbenzene             ND                        0.5       
2-Chlorotoluene                    ND                        0.5       
4-Chlorotoluene                    ND                        0.5       
tert-Butylbenzene                  ND                        0.5       
1,2,4-Trimethylbenzene             ND                        0.5       
sec-Butylbenzene                   ND                        0.5       
para-Isopropyl Toluene             ND                        0.5       
1,3-Dichlorobenzene                ND                        0.5       
1,4-Dichlorobenzene                ND                        0.5       
n-Butylbenzene                     ND                        0.5       
1,2-Dichlorobenzene                ND                        0.5       
1,2-Dibromo-3-Chloropropane        ND                        2.0       
1,2,4-Trichlorobenzene             ND                        0.5       
Hexachlorobutadiene                ND                        0.5       
Naphthalene                        ND                        2.0       
1,2,3-Trichlorobenzene             ND                        0.5       

Surrogate             %REC  Limits 
Dibromofluoromethane           104    80-128  
1,2-Dichloroethane-d4          108    75-139  
Toluene-d8                     104    80-120  
Bromofluorobenzene             97     80-120  

ND= Not Detected
RL= Reporting Limit
Page 2 of 2                                                                                                                       8.0
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Semivolatile Organics by GC/MS

Lab #:    264006                               Location:        Amec Foster                   
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 3520C                     
Project#: 0014860014                           Analysis:        EPA 8270C                     
Field ID:        P1399-SP3A                    Batch#:          219650                        
Lab ID:          264006-003                    Sampled:         01/19/15                      
Matrix:          Water                         Received:        01/19/15                      
Units:           ug/L                          Prepared:        01/21/15                      
Diln Fac:        1.000                         Analyzed:        01/22/15                      

Analyte                   Result                RL         
N-Nitrosodimethylamine             ND                       10         
Phenol                             ND                       10         
bis(2-Chloroethyl)ether            ND                       10         
2-Chlorophenol                     ND                       10         
1,3-Dichlorobenzene                ND                       10         
1,4-Dichlorobenzene                ND                       10         
Benzyl alcohol                     ND                       10         
1,2-Dichlorobenzene                ND                       10         
2-Methylphenol                     ND                       10         
bis(2-Chloroisopropyl) ether       ND                       10         
4-Methylphenol                     ND                       10         
N-Nitroso-di-n-propylamine         ND                       10         
Hexachloroethane                   ND                       10         
Nitrobenzene                       ND                       10         
Isophorone                         ND                       10         
2-Nitrophenol                      ND                       20         
2,4-Dimethylphenol                 ND                       10         
Benzoic acid                       ND                       50         
bis(2-Chloroethoxy)methane         ND                       10         
2,4-Dichlorophenol                 ND                       10         
1,2,4-Trichlorobenzene             ND                       10         
Naphthalene                        ND                       10         
4-Chloroaniline                    ND                       10         
Hexachlorobutadiene                ND                       10         
4-Chloro-3-methylphenol            ND                       10         
2-Methylnaphthalene                ND                       10         
Hexachlorocyclopentadiene          ND                       20         
2,4,6-Trichlorophenol              ND                       10         
2,4,5-Trichlorophenol              ND                       10         
2-Chloronaphthalene                ND                       10         
2-Nitroaniline                     ND                       20         
Dimethylphthalate                  ND                       10         
Acenaphthylene                     ND                       10         
2,6-Dinitrotoluene                 ND                       10         
3-Nitroaniline                     ND                       20         
Acenaphthene                       ND                       10         
2,4-Dinitrophenol                  ND                       20         
4-Nitrophenol                      ND                       20         
Dibenzofuran                       ND                       10         
2,4-Dinitrotoluene                 ND                       10         
Diethylphthalate                   ND                       10         
Fluorene                           ND                       10         
4-Chlorophenyl-phenylether         ND                       10         
4-Nitroaniline                     ND                       20         
4,6-Dinitro-2-methylphenol         ND                       20         
N-Nitrosodiphenylamine             ND                       10         
Azobenzene                         ND                       10         
4-Bromophenyl-phenylether          ND                       10         
Hexachlorobenzene                  ND                       10         
Pentachlorophenol                  ND                       20         
Phenanthrene                       ND                       10         
Anthracene                         ND                       10         
Di-n-butylphthalate                ND                       10         
Fluoranthene                       ND                       10         

ND= Not Detected
RL= Reporting Limit
Page 1 of 2                                                                                                                      12.0
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Semivolatile Organics by GC/MS

Lab #:    264006                               Location:        Amec Foster                   
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 3520C                     
Project#: 0014860014                           Analysis:        EPA 8270C                     
Field ID:        P1399-SP3A                    Batch#:          219650                        
Lab ID:          264006-003                    Sampled:         01/19/15                      
Matrix:          Water                         Received:        01/19/15                      
Units:           ug/L                          Prepared:        01/21/15                      
Diln Fac:        1.000                         Analyzed:        01/22/15                      

Analyte                   Result                RL         
Pyrene                             ND                       10         
Butylbenzylphthalate               ND                       10         
3,3'-Dichlorobenzidine             ND                       20         
Benzo(a)anthracene                 ND                       10         
Chrysene                           ND                       10         
bis(2-Ethylhexyl)phthalate         ND                       10         
Di-n-octylphthalate                ND                       10         
Benzo(b)fluoranthene               ND                       10         
Benzo(k)fluoranthene               ND                       10         
Benzo(a)pyrene                     ND                       10         
Indeno(1,2,3-cd)pyrene             ND                       10         
Dibenz(a,h)anthracene              ND                       10         
Benzo(g,h,i)perylene               ND                       10         

Surrogate             %REC  Limits 
2-Fluorophenol                 74     38-120  
Phenol-d5                      78     38-120  
2,4,6-Tribromophenol           66     46-120  
Nitrobenzene-d5                81     51-120  
2-Fluorobiphenyl               75     54-120  
Terphenyl-d14                  72     21-120  

ND= Not Detected
RL= Reporting Limit
Page 2 of 2                                                                                                                      12.0
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Batch QC Report

Semivolatile Organics by GC/MS

Lab #:    264006                               Location:        Amec Foster                   
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 3520C                     
Project#: 0014860014                           Analysis:        EPA 8270C                     
Type:            BLANK                         Diln Fac:        1.000                         
Lab ID:          QC774213                      Batch#:          219650                        
Matrix:          Water                         Prepared:        01/21/15                      
Units:           ug/L                          Analyzed:        01/22/15                      

Analyte                   Result                RL         
N-Nitrosodimethylamine             ND                       10         
Phenol                             ND                       10         
bis(2-Chloroethyl)ether            ND                       10         
2-Chlorophenol                     ND                       10         
1,3-Dichlorobenzene                ND                       10         
1,4-Dichlorobenzene                ND                       10         
Benzyl alcohol                     ND                       10         
1,2-Dichlorobenzene                ND                       10         
2-Methylphenol                     ND                       10         
bis(2-Chloroisopropyl) ether       ND                       10         
4-Methylphenol                     ND                       10         
N-Nitroso-di-n-propylamine         ND                       10         
Hexachloroethane                   ND                       10         
Nitrobenzene                       ND                       10         
Isophorone                         ND                       10         
2-Nitrophenol                      ND                       20         
2,4-Dimethylphenol                 ND                       10         
Benzoic acid                       ND                       50         
bis(2-Chloroethoxy)methane         ND                       10         
2,4-Dichlorophenol                 ND                       10         
1,2,4-Trichlorobenzene             ND                       10         
Naphthalene                        ND                       10         
4-Chloroaniline                    ND                       10         
Hexachlorobutadiene                ND                       10         
4-Chloro-3-methylphenol            ND                       10         
2-Methylnaphthalene                ND                       10         
Hexachlorocyclopentadiene          ND                       20         
2,4,6-Trichlorophenol              ND                       10         
2,4,5-Trichlorophenol              ND                       10         
2-Chloronaphthalene                ND                       10         
2-Nitroaniline                     ND                       20         
Dimethylphthalate                  ND                       10         
Acenaphthylene                     ND                       10         
2,6-Dinitrotoluene                 ND                       10         
3-Nitroaniline                     ND                       20         
Acenaphthene                       ND                       10         
2,4-Dinitrophenol                  ND                       20         
4-Nitrophenol                      ND                       20         
Dibenzofuran                       ND                       10         
2,4-Dinitrotoluene                 ND                       10         
Diethylphthalate                   ND                       10         
Fluorene                           ND                       10         
4-Chlorophenyl-phenylether         ND                       10         
4-Nitroaniline                     ND                       20         
4,6-Dinitro-2-methylphenol         ND                       20         
N-Nitrosodiphenylamine             ND                       10         
Azobenzene                         ND                       10         
4-Bromophenyl-phenylether          ND                       10         
Hexachlorobenzene                  ND                       10         
Pentachlorophenol                  ND                       20         
Phenanthrene                       ND                       10         
Anthracene                         ND                       10         
Di-n-butylphthalate                ND                       10         
Fluoranthene                       ND                       10         

ND= Not Detected
RL= Reporting Limit
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Batch QC Report

Semivolatile Organics by GC/MS

Lab #:    264006                               Location:        Amec Foster                   
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 3520C                     
Project#: 0014860014                           Analysis:        EPA 8270C                     
Type:            BLANK                         Diln Fac:        1.000                         
Lab ID:          QC774213                      Batch#:          219650                        
Matrix:          Water                         Prepared:        01/21/15                      
Units:           ug/L                          Analyzed:        01/22/15                      

Analyte                   Result                RL         
Pyrene                             ND                       10         
Butylbenzylphthalate               ND                       10         
3,3'-Dichlorobenzidine             ND                       20         
Benzo(a)anthracene                 ND                       10         
Chrysene                           ND                       10         
bis(2-Ethylhexyl)phthalate         ND                       10         
Di-n-octylphthalate                ND                       10         
Benzo(b)fluoranthene               ND                       10         
Benzo(k)fluoranthene               ND                       10         
Benzo(a)pyrene                     ND                       10         
Indeno(1,2,3-cd)pyrene             ND                       10         
Dibenz(a,h)anthracene              ND                       10         
Benzo(g,h,i)perylene               ND                       10         

Surrogate             %REC  Limits 
2-Fluorophenol                 83     38-120  
Phenol-d5                      85     38-120  
2,4,6-Tribromophenol           84     46-120  
Nitrobenzene-d5                89     51-120  
2-Fluorobiphenyl               82     54-120  
Terphenyl-d14                  79     21-120  

ND= Not Detected
RL= Reporting Limit
Page 2 of 2                                                                                                                      13.0
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Batch QC Report

Semivolatile Organics by GC/MS

Lab #:    264006                               Location:        Amec Foster                   
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 3520C                     
Project#: 0014860014                           Analysis:        EPA 8270C                     
Type:            LCS                           Diln Fac:        2.000                         
Lab ID:          QC774214                      Batch#:          219650                        
Matrix:          Water                         Prepared:        01/21/15                      
Units:           ug/L                          Analyzed:        01/22/15                      

Analyte                   Spiked              Result         %REC  Limits 
Phenol                                  80.00               69.57      87     46-120  
2-Chlorophenol                          80.00               67.21      84     48-120  
1,4-Dichlorobenzene                     80.00               60.66      76     52-120  
N-Nitroso-di-n-propylamine              80.00               78.78      98     46-120  
1,2,4-Trichlorobenzene                  80.00               64.24      80     53-120  
4-Chloro-3-methylphenol                 80.00               67.89      85     40-120  
Acenaphthene                            30.00               24.38      81     61-120  
4-Nitrophenol                           80.00               70.14      88     40-120  
2,4-Dinitrotoluene                      80.00               80.22      100    64-120  
Pentachlorophenol                       80.00               65.61      82     47-120  
Pyrene                                  30.00               29.13      97     62-120  

Surrogate             %REC  Limits 
2-Fluorophenol                 79     38-120  
Phenol-d5                      83     38-120  
2,4,6-Tribromophenol           95     46-120  
Nitrobenzene-d5                86     51-120  
2-Fluorobiphenyl               88     54-120  
Terphenyl-d14                  91     21-120  

Page 1 of 1                                                                                                                      14.0
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Batch QC Report

Semivolatile Organics by GC/MS

Lab #:    264006                               Location:        Amec Foster                   
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 3520C                     
Project#: 0014860014                           Analysis:        EPA 8270C                     
Field ID:        ZZZZZZZZZZ                    Batch#:          219650                        
MSS Lab ID:      264070-003                    Sampled:         01/20/15                      
Matrix:          Water                         Received:        01/20/15                      
Units:           ug/L                          Prepared:        01/21/15                      
Diln Fac:        1.000                         Analyzed:        01/22/15                      

Type:            MS                             Lab ID:          QC774215                       

Analyte               MSS Result         Spiked          Result      %REC  Limits 
Phenol                               <0.9768          76.92            62.05    81    55-120  
2-Chlorophenol                       <1.014           76.92            56.98    74    57-120  
1,4-Dichlorobenzene                  <0.6476          76.92            57.80    75    51-120  
N-Nitroso-di-n-propylamine           <0.8413          76.92            66.31    86    57-120  
1,2,4-Trichlorobenzene               <0.6055          76.92            56.01    73    62-120  
4-Chloro-3-methylphenol              <0.8168          76.92            63.82    83    62-120  
Acenaphthene                         <0.4876          28.85            20.67    72    55-120  
4-Nitrophenol                        <1.182           76.92            50.71    66    61-120  
2,4-Dinitrotoluene                   <0.6549          76.92            58.55    76    58-120  
Pentachlorophenol                    <1.666           76.92            68.83    89    56-122  
Pyrene                               <0.7420          28.85            21.37    74    63-120  

Surrogate             %REC  Limits 
2-Fluorophenol                 64     38-120  
Phenol-d5                      72     38-120  
2,4,6-Tribromophenol           77     46-120  
Nitrobenzene-d5                74     51-120  
2-Fluorobiphenyl               65     54-120  
Terphenyl-d14                  26     21-120  

Type:            MSD                            Lab ID:          QC774216                       

Analyte                   Spiked              Result         %REC  Limits  RPD Lim
Phenol                                  80.00               69.51      87     55-120  7   31  
2-Chlorophenol                          80.00               61.95      77     57-120  4   31  
1,4-Dichlorobenzene                     80.00               60.77      76     51-120  1   45  
N-Nitroso-di-n-propylamine              80.00               71.73      90     57-120  4   28  
1,2,4-Trichlorobenzene                  80.00               58.35      73     62-120  0   29  
4-Chloro-3-methylphenol                 80.00               70.74      88     62-120  6   28  
Acenaphthene                            30.00               22.42      75     55-120  4   35  
4-Nitrophenol                           80.00               56.53      71     61-120  7   55  
2,4-Dinitrotoluene                      80.00               63.63      80     58-120  4   43  
Pentachlorophenol                       80.00               76.65      96     56-122  7   58  
Pyrene                                  30.00               22.66      76     63-120  2   29  

Surrogate             %REC  Limits 
2-Fluorophenol                 70     38-120  
Phenol-d5                      79     38-120  
2,4,6-Tribromophenol           87     46-120  
Nitrobenzene-d5                79     51-120  
2-Fluorobiphenyl               67     54-120  
Terphenyl-d14                  44     21-120  

RPD= Relative Percent Difference
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1,4-Dioxane by 8270-SIM

Lab #:    264006                               Location:        Amec Foster                   
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 3520C                     
Project#: 0014860014                           Analysis:        EPA 8270C-SIM                 
Field ID:        P1399-SP3B                    Sampled:         01/19/15                      
Matrix:          Water                         Received:        01/19/15                      
Units:           ug/L                          Prepared:        01/21/15                      
Diln Fac:        1.000                         Analyzed:        01/22/15                      
Batch#:          219649                                                                       

Type:            SAMPLE                         Lab ID:          264006-004                     

Analyte                   Result                RL         
1,4-Dioxane                        ND                        1.0       

Surrogate             %REC  Limits 
Nitrobenzene-d5                94     45-120  
2-Fluorobiphenyl               81     46-120  

Type:            BLANK                          Lab ID:          QC774209                       

Analyte                   Result                RL         
1,4-Dioxane                        ND                        1.0       

Surrogate             %REC  Limits 
Nitrobenzene-d5                89     45-120  
2-Fluorobiphenyl               74     46-120  

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                       9.0
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Batch QC Report

1,4-Dioxane by 8270-SIM

Lab #:    264006                               Location:        Amec Foster                   
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 3520C                     
Project#: 0014860014                           Analysis:        EPA 8270C-SIM                 
Type:            LCS                           Diln Fac:        1.000                         
Lab ID:          QC774210                      Batch#:          219649                        
Matrix:          Water                         Prepared:        01/21/15                      
Units:           ug/L                          Analyzed:        01/22/15                      

Analyte                   Spiked              Result         %REC  Limits 
1,4-Dioxane                              3.000               1.888     63     44-120  

Surrogate             %REC  Limits 
Nitrobenzene-d5                93     45-120  
2-Fluorobiphenyl               76     46-120  
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Batch QC Report

1,4-Dioxane by 8270-SIM

Lab #:    264006                               Location:        Amec Foster                   
Client:   AMEC Environmental & Infrastructure  Prep:            EPA 3520C                     
Project#: 0014860014                           Analysis:        EPA 8270C-SIM                 
Field ID:        ZZZZZZZZZZ                    Batch#:          219649                        
MSS Lab ID:      264070-008                    Sampled:         01/20/15                      
Matrix:          Water                         Received:        01/20/15                      
Units:           ug/L                          Prepared:        01/21/15                      
Diln Fac:        1.000                         Analyzed:        01/22/15                      

Type:            MS                             Lab ID:          QC774211                       

Analyte               MSS Result          Spiked           Result       %REC  Limits 
1,4-Dioxane                        <0.02563           3.000            1.904    63     32-120  

Surrogate             %REC  Limits 
Nitrobenzene-d5                97     45-120  
2-Fluorobiphenyl               75     46-120  

Type:            MSD                            Lab ID:          QC774212                       

Analyte                   Spiked              Result         %REC  Limits  RPD Lim
1,4-Dioxane                              2.830               1.322     47     32-120  30  40  

Surrogate             %REC  Limits 
Nitrobenzene-d5                72     45-120  
2-Fluorobiphenyl               61     46-120  

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                      11.0
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