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1. INTRODUCTION

1.1 GENERAL

Under Contract No. N62472-92-D-1296, Northern Division, Naval Facilities Engineering
Command issued Contract Task Order No. 0035 to EA Engineering, Science, and Technology
to perform remedial system operations and monitoring for the soil vapor extraction/aquifer air
sparge (SVE/AAS) system at the Old Navy Fuel Farm, Naval Air Station (NAS) Brunswick,
Maine. The location of the subject site is shown on Figure 1-1 (as adapted from the Brunswick,
Maine, U.S. Geological Survey 7.5-minute series topographic quadrangle map).

The primary purpose of the remediation system is to reduce volatile organic compound (VOC)
concentrations in the local soil and ground water. To accomplish the stated objective, a system
of SVE lateral trenches to remove soil vapor from the ground vadose zone, and an AAS system
incorporating air sparge wells was designed and installed to deliver ambient air to the site ground
water. Associated air delivery and vapor extraction return pipes are directed to a single treatment
building housing the SVE and AAS mechanical and control equipment. A generic schematic of
the SVE/AAS process is shown on Figure 1-2. However, due to high ground water at the
reference site, normal SVE/AAS activities could not be accomplished. The system was operated
as a sparging system to promote degradation of the VOC through biological activity. This
activity was performed through December 1998. Modifications to the system were performed to
allow normal SVE/AAS operations. These modifications are outlined in the Engineering
Evaluation Report (EA 1999) and are incorporated into this manual.

1.2 SITE DESCRIPTION

The Old Navy Fuel Farm site is located on the northeast portion of NAS Brunswick grounds, and
is bounded on the south by Fitch Avenue, on the west by 6th Street, and to the north and east by
undeveloped land. The general site layout that constitutes the areas undergoing remediation via
the SVE/AAS system is provided on Figure 1-3, and a process flow and instrumentation diagram
is provided on Figure 1-4. The topography of the site area is characterized as flat and exhibits
little relief. Surface grade consists of a level field of grass and paved access roads.

The SVE/AAS system treatment building is 1,350 ft* in size and is located on a concrete pad
near the southwest end of the site. The system of SVE trenches and AAS wells occupy the area
extending from the treatment plant to the north and northeast. In addition to the SVE and AAS
systems, a total of 21 shallow well points and 11 ground-water monitoring wells exist in the
general vicinity of the system (Figure 1-5).
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1.3 SITE HISTORY

Prior to decommissioning in 1993, the Old Navy Fuel Farm consisted of two separate petroleum
bulk storage tank farms which together included 9 mounded underground storage tanks. All
underground storage tanks, piping, and associated appurtenances were removed during facility
decommissioning.

Previous environmental investigations (O’Brien & Gere Engineers, Inc. 1990, 1992) identified
two distinct dissolved-phase hydrocarbon plumes. The first plume is located in the east-central
portion of the Old Navy Fuel Farm and appears to originate in the vicinity of a former JP-5
underground storage tank. The second dissolved-phase hydrocarbon plume is located in the
north-central portion of the western half of the Old Navy Fuel Farm and appears to originate in
the vicinity of former glycol tanks.

In 1995, construction of the remediation system with treatment plant was completed. On 13 June
1996, EA conducted a pre-startup engineering evaluation of the Old Navy Fuel Farm SVE/AAS
remedial system, operated the air sparge system, and conducted sampling to evaluate system
performance. In August 1996, active in situ bioremediation, using the AAS system only, was
instituted to utilize biosparging technology for reduction of petroleum-related hydrocarbon
concentrations in site soil and ground water. System modifications were made to the plant and
field piping to enhance the AAS process. In December 1998, system modifications were
performed to activate the SVE system. These modifications included a 2,000-gal moisture
separator tank, level controls, and a process water pump.

1.4 PURPOSE AND SCOPE

This Operations and Maintenance Manual is intended as a resource for personnel assigned to
routine system performance monitoring, operations, and maintenance duties; responders to
system faults or alarms; or for construction/retrofit. In November 1995, a preliminary Operations
and Maintenance Manual entitled, Preliminary Operations and Maintenance Plan for the Air
Sparging/Soil Vapor Extraction System Fuel Farm Remediation (OHM Remediation Services
Corporation 1995) was issued. Selected site maps, figures, and technical descriptions for this
document have been adapted from the above-referenced document.

This Operations and Maintenance Manual provides a description of the existing SVE/AAS
system layout (including modifications), unit process and operational characteristics, and the
periodic maintenance requirements for the mechanical system and support components. This
Operations and Maintenance Manual is also intended to provide technical personnel with
decision criteria associated with system startup, balancing and optimization, performance
monitoring, fault isolation, troubleshooting, system re-start, and emergency response.
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This Operations and Maintenance Manual is presented in the following sections:

Chapter 1 Introduction

Chapter 2 Unit Process Operation

Chapter 3 Control Alarm Systems and Support Services

Chapter 4 Air Sparging System Performance Monitoring and Sampling
Chapter 5 Emergency Response Plan.

Selected unit process equipment figures and applicable manufacturer catalog information are
provided in Appendix A. Appendix B contains the field data sheets used in system monitoring
and sampling. Appendix C contains technical support and emergency contact telephone
numbers, and emergency response route maps.

Old Navy Fuel Farm, Naval Air Station, Brunswick, Maine Operations and Maintenance Manual
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2. UNIT PROCESS OPERATION

2.1 AIR SPARGING SYSTEM

The air sparging or AAS system consists of 169 air sparge wells located throughout the
remediation zone shown on Figure 1-3. Each air injection well is designed to provide for
controlled injection of compressed air into the subsurface saturated zone. The air sparging
system is designed to volatilize dissolved-phase hydrocarbons from the ground water and
promote aerobic digestion via natural biodegradation. Typical air sparging well construction in
the vadose zone is presented on Figure 2-1.

2.1.1 Air Sparging Air Injection Trenches and Piping

Seven air sparge lines (ASL) were installed to serve 73 air sparge wells in a branched system on
the western zone of the area under remediation (Figure 2-2). Two additional ASLs were later
installed to serve 6 additional air sparge wells in an effort to expand the remedial system to the
north of the western portion of the system. In the western zone, a 4-in. polyvinyl chloride (PVC)
main trunk line from the treatment plant supplies air to the 9 ASL laterals of 1.50-in. PVC piping
for ASL-1 through ASL-7 and ASL-19 and ASL-20. The ASL laterals connect with each air
sparge well which is constructed of 1-in. PVC well screen. Nine AAS vaults with control valves
and ERDCO ARMOR-FLO® flowmeters are located at the 9 junctions within the main lateral
line. Aboveground 1-in. ball valves were added at each sparge point to allow for increased flow
control of the sparged air.

Eleven ASLs are installed to serve 90 air sparge wells in a branched system on the eastern zone
of the area under remediation (Figure 2-2). In that section, a 3-in. PVC main trunk line from the
treatment plant supplies air to the 11 ASL laterals of 1-in. PVC piping for ASL-8 through
ASL-11 and 1.25-in. PVC piping for ASL-12 through ASL-18. The ASL laterals connect with
each air sparge well which is constructed of 1-in. PVC well screen. Eleven ASL vaults each with
a control valve and ERDCO ARMOR-FLO™ flowmeter are located at the 11 air sparge
junctions with the main lateral line. An aboveground 1-in. ball valve was added at each sparge
point to allow for increased control of the sparge air during the current air sparging effort.

2.1.2 Air Sparging Process Flow

During air sparging operation, ambient air is drawn into the plant through a 6-in. diameter pipe
on the treatment plant roof at a rate of approximately 900 cfm (300 cfm/blower) (Figure 2-3).
Each blower system is set up to draw air through an intake silencer. Once in the plant, the intake
airflow is run in parallel to flow through three blower systems (Gardner Denver Duroflow
Blowers [air compressors] 45 Series designated C-1A, C-1B, and C-2) (Figure 2-4). From the
blowers, the flow is directed through silencers and into 4-in. carbon steel piping (Figure 2-5).
The three blower discharge lines are combined into two 4-in. PVC lines that go through the
building wall and into two XCHANGER, Inc. Model AA-500 radiators (RAD-1 and RAD-2),
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where heat is dissipated from the process stream to the ambient air. The discharge from the two
radiators (Figure 2-6) is routed into two 4-in. PVC lines and to the sparge wells via the air sparge
lines.

The air sparge blower and piping system is protected from overpressurization by mechanical
pressure relief valves installed on the discharge side of each blower. The pressure relief valves
are designed to actuate between 15-17 psi with relief airflow discharging inside the treatment
building through a 2-in. carbon steel exhaust pipe. Pressure gauges are installed in-line with the
pressure relief valves. The pressure gauges also provide test points for evaluating the condition
of the pressure relief valves. A relief valve test may be performed by blocking (*“valving-off™)
the discharge line to the air sparge manifold while observing the resulting rise in line pressure
and the actuating point of the pressure relief valve.

The northern radiator routes the airflow to the western AAS system as shown on Figure 2-2.

Air flow from the treatment building is distributed via Schedule 40 PVC piping going to the
southeast via a 2.5-in. line that reduces to a 1.5-in. line to ASW-48 through ASW-73, and a 3-in.
line which gradually reduces to a 1-in. line servicing ASW-1 through ASW-47 and ASW-164
through ASW-169. ‘

The southern radiator routes air flow to the eastern AAS system as shown on Figure 2-2.

Air flow from the treatment building is distributed via Schedule 40 PVC piping going to the
northwest via a 2.5-in. line which gradually reduces to a 1-in. pipe servicing ASW-74 through
ASW-134; to the southeast via a 2-in. line which gradually reduces to a 1-in. pipe servicing
ASW-135 through ASW-163.

The AAS system will automatically shut down in the event of a control fanlt. The AAS blower
motor is thermally protected and produces independent AAS system shutdown when an
overheating condition exists. For restart procedures, refer to Section 2.1.5 and Table 2-1.

2.1.3 Air Sparging Process Equipment

The main AAS process equipment is located in the Old Navy Fuel Farm treatment building
adjacent to the SVE equipment. The sources of compressed air for the air sparging system are
three Gardner Denver Duroflow blower series CCDAABA air compressors.

The blowers (C-2, C-1A, and C-1B) are positive displacement rotary air blowers, belt-driven by a
20-HP electric motor, which produce 300 scfm at a pressure of 7 psig each. Each AAS blower is
equipped with a 10-micron inlet particulate filter/silencer, a pressure relief valve, a discharge
silencer, and associated temperature and pressure gauges. AAS equipment manufacturers’ data
and operations and maintenance data are provided in Appendix A.
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2.1.4 Air Sparging Wells

Each air sparge well is constructed of 1-in. PVC slotted high-flow screen (at well bottom). The
bottom of each screened section is completed with 6-in. unslotted PVC pipe and end cap. Sand
pack is installed in the boring annulus from 6 in. below to 6 in. above the screened interval.

A minimum of 2 ft of bentonite seals the top of the sand pack. The remainder of the boring
annulus is finished with cement-bentonite grout to approximately 3 ft below surface grade.
The air sparge wells connect to the supply line via the 1-in. ball valves installed during air
sparging activities.

2.1.5 Air Sparging System Operation
Startup of the AAS system is as follows:

1. Open the diversion valve (Figure 2-4) directing the flow to atmosphere. Opening the
diversion valve allows unloaded start-up of the compressor.

2. Set the “Hand-Off-Auto” switch on the AAS control panel to the “Auto” position (Figure
2-7). AAS compressor will start as soon as the “Hand-Off-Auto” switch is turned from
“Off” to “Auto.” Table 2-1 provides the pre-operational inspection and AAS system start
sequence before energizing control panel switch (HAND-OFF-AUTO). A pre-
operational inspection checklist is provided in Appendix B and should be signed off each
time the system is started.

3. After starting the compressor, let it accelerate to full speed. Enter the process equipment
room and listen to the blowers for knocking sounds. If one of the blowers is exhibiting
unusual noises, disconnect power at the unfused electrical disconnect mounted on the
wall near the blower; then refer to procedures in Table 2-2.

4. 1If no problems are evident, partially close diversion valve (Figure 2-4), and operate for
5-10 minutes under low-load condition. Continue to close valve gradually and observe
line pressures and temperatures. Continue operating the unit for 1 hour after which time
all temperature readings should be stable and the diversion valve completely closed.

5. Inspect the flow and pressure gauges at the AAS well vaults. The flow gauge should
indicate the values specified in Table 2-3 and Figure 2-2 for the western and eastern
systems, respectively.

6. Flow rate fluctuations (typically decreases) are expected at air sparge wellheads during
startup. Re-adjustment of flow may be necessary to maintain target injection rates.
Typically, followup balancing is necessary once initial flow is established at all of the air
sparge wells. Re-adjustment of flow is necessary if the value is 10 percent below the
values specified in Table 2-3.
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NOTE: The 1-in. ball valves have been previously adjusted to balance air flow;
do not change the valve settings without Project Manager’s approval.

Table 2-1 provides an AAS pre-start operation checklist and recommended startup sequence as a
reference for operational personnel.

2.1.6 Troubleshooting

If one of the air sparge compressor blowers shuts down, the control panel lights will reflect
AAS-Run and Failure conditions (Figure 2-7):

e Air Sparge Compressor Blower Running — 3 Green Lamps

These alarm and run status conditions are displayed on a view node via the Supervisory Control
and Data Acquisition (SCADA) System located in Building 50. In the event of an alarm
condition, the alarms are transmitted via radio to Building 50, and an audible alarm sounds to
notify personnel of a fault condition.

Prior to restarting the air sparge compressor system, an inspection of the process equipment must
be performed. Troubleshooting guidance for various operational symptoms is included in Table
2-2 (refer to Appendix A for more detailed technical guidance). Upon startup, observe the
operational sequence presented in Section 2.1.5 above.

2.1.7 System Maintenance

Before starting maintenance procedures, turn off electrical power and completely depressurize
the AAS system by opening the air diversion valves (Figure 2-4). Do not attempt to remove,
repair, or replace any component while it is under pressure. Major periodic maintenance
items include particulate filter cleaning or replacement, lubrication of the Gardner Denver
Duroflow compressor, adjustment of belt alignment and tension, and pressure relief valve testing.
Table 2-4 summarizes the essential periodic AAS system maintenance requirements.

A maintenance operational log, which lists when maintenance activities were accomplished, is
provided in Appendix B. Detailed maintenance schedules and procedures for the Gardner
Denver Duroflow compressor are found in Appendix A. Note that technical assistance by
telephone is available directly through the Gardner Denver Machinery, Inc. Customer Service
Department. Be prepared to provide unit serial numbers to assist the service department in
identifying the specific equipment in service at the Old Navy Fuel Farm treatment building.

2.2 SOIL VAPOR EXTRACTION SYSTEM

The SVE system consists of underground lateral pipe assemblies located within the site
remediation zone. The SVE piping layout is illustrated on Figure 2-8. The SVE system is
designed to provide vacuum-induced removal of vapor-phase hydrocarbons from the vadose
(unsaturated) zone soil. Soil vapor is withdrawn from the subsurface by regenerative blowers
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(vacuum pumps) housed in the treatment building and then directed through carbon treatment
vessels prior to atmospheric discharge. Because of a high ground water table within the area
under remediation, the SVE system had to be modified to depress the ground water in order
to capture the volatilized compound from sparging efforts as per the original design. The
modifications have been completed, and the SVE system is now operational.

2.2.1 Soil Vapor Extraction Trenches and Piping

Two main SVE lines, one extending north of the treatment plant and one east, connect with

20 lateral SVE trenches. Nine of the 20 lateral SVE trenches cover the west side of the
remediation area of the site while the remaining 11 cover the east side. The 2 northern-most
lateral SVE trenches located on the west side were installed to collect the VOC vapors generated
by the 6 additional sparge wells. Figure 2-8 shows the layout of the SVE systems. The SVE
piping is aligned in such a manner as to intercept the migration of soil vapor resulting from
continuous aquifer air sparging.

Each vent trench assembly consists of an interval of PVC slotted screen installed in lateral
trenches extending approximately 3-4 ft below grade. In the western zone, the lateral trench
assembly consists of 3-in. inner diameter Schedule 40 PVC piping in SVE trenches 4 and 5 and
2.5-in. piping in SVE trenches 1, 2, 3, 6, 7, 19, and 20. In the eastern zone, the lateral trench
assembly consists of 2.5-in. inner diameter Schedule 40 PVC piping in SVE trenches 12 and 13;
2-in. piping in SVE trenches 10, 11, 14, 15, and 16; and 1.5-in. piping in trenches 8, 9, 17, and
18. An SVE vault with valve and ERDCO ARMOR-FLO™ flowmeter exists at each lateral vent
trench connection with the main piping. Solid PVC vapor collection pipe, 6-in. inner diameter
pipe from the western zone, and 4-in. inner diameter pipe from the eastern zone returns collected
soil vapor and ground water to the treatment building via the 2,000-gal moisture separator tank
(MST). Figure 2-9 presents a construction diagram of a typical lateral SVE assembly
installation.

2.2.2 Soil Vapor Extraction Process Flow

The two SVE influent lines enter a 2,000-gal MST prior to entering the treatment building and
connecting to the SVE process equipment (Figure 2-10). The 2,000-gal tank is buried to the
north of the existing treatment building and the SVE lines from the field are plumbed directly to
the flanges at the top of the tank. Lines then run from the tank to the SVE blowers in the
treatment building. When the SVE blowers are started, a vacuum is pulled through the tank and
out to the SVE fields. The ground water in the SVE pipes and the surrounding gravel pack is
pulled through the lines and into the MST. After dewatering of the SVE pipes and gravel pack is
completed, vapor can be collected by the system. The vapor phase is processed through carbon
in the treatment building and the extracted ground water is pumped out of the tank and
discharged into an adjacent sewer manhole, which will convey the process water to the
Brunswick Sewer District. Controls provide shutdown of the SVE system in the event of
excessive vacuum levels or a high liquid level within the MST. The alarm and status conditions
are transmitted to Building 50 and are displayed via the SCADA view node.
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2.2.3 Soil Vapor Extraction Process Equipment

The SVE process equipment includes vacuum pumps, a 2,000-gal MST, secondary moisture
separators, and carbon adsorption units. Each system also incorporates particulate filters, flow
control valves, pressure relief valves, silencers, pressure gauges, and flowmeters.

2.2.3.1 Soil Vapor Extraction Vacuum Pumps

Three Gardner Denver-Duroflow 45-Series, 460-volt, three-phase vacuum pumps (blowers) with
30 HP Toshiba motors, are utilized to extract soil vapors and ground water from the vadose zone
(Figure 2-4). Two of the blowers, V1-A and V1-B, are rated for 750-cfm at 6.7 in. of mercury.
The third blower, V2, is rated for 1,000 cfm at 6.7 in. of mercury. The blowers are individually
mounted on steel skids with filters, silencers, vacuum relief valves, air dilution valves, air flow
sensors, pressure gauges, vacuum gauges, and temperature gauges. Each blower is piped directly
to the MST.

2.2.3.2 Moisture Separator Tank

The sti-P;° (Steel Tank Institute), 2,000-gal MST is rated at 20-in. of mercury (maximum)
vacuum and is equipped with seven 4-in. diameter flanged fittings and one 24-in. diameter access
port. Four of the seven flanges are on one side of the access port (oriented toward the west
during installation) and three are on the other (oriented toward the east) (Figure 2-10). The tank
is buried below the frost line so that the top of the tank is 4 ft below grade to prevent the water
that enters the tank from freezing. The tank is anchored by 4 concrete blocks to counteract the
buoyancy forces exerted on the submerged tank (Figure 2-11). A 5-ft, 24-in. diameter riser pipe
is attached to the flanged access port to allow aboveground access to the tank. A 1-in. diameter
bung is located 6 in. from the top of the riser for the pump electric cable. The MST and
associated equipment include a Cathodic Protection System to combat corrosion, a de-watering
pump (KSB model KRTF40-160), an ECHOMAX ultrasonic level transducer for pump control,
a Signet Model 2517 flow sensor and Model 8510 Compak flow transmitter, and a sampling port.

2.2.3.3 Flow Metering and Sampling Vault

A 3-ft diameter concrete vault houses a Signet Model 2517 insertion flow control valve and
sampling port for the de-watering pump (Figure 2-11). The vault depth is a minimum of 4 ft
below grade to prevent freezing. The discharge line is heat traced and insulated as an additional
measure against winter conditions. A detail of the vault is shown on Figure 2-11. A 2-in. PVC
ball valve was installed in-line for flow control. Flow measurements will be accomplished using
a Signet Model 2517 flow sensor and Model 8510 Compak flow transmitter. The flow readings
will be displayed locally and also transmitted to the SCADA system and displayed via the view
node at Building 50.
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2.2.3.4 Sanitary Sewer Discharge

The 2-in. force main is increased to 4-in. SDR 26 pipe after the flowmeters and sample vault.
The 4-in. line is 4 ft below grade and conveys process water to the nearest sanitary sewer
manhole. The base sanitary sewer collection system conveys this water to the Brunswick Sewer
District for treatment. Based on negotiations with the Navy and the Brunswick Sewer District, it
has been determined that the pumped ground water can be discharged directly to the sanitary
sewer system without pretreatment provided the total petroleum hydrocarbon (TPH)
concentration does not exceed the base wide discharge limit of 100 ppm.

The 4-in. SDR 26 force main was installed from the metering pit to a sanitary sewer manhole
located approximately 250 ft south of Building 225 (Thrift Shop) in a dirt parking area.

A 0.75-in. electrical conduit was installed to convey a 120-VAC signal from a Type F Mercury
Ball float to the existing programmable logic controller (PL.C). The signal from this float will be
utilized to shut the system off and will be transmitted to the SCADA system and displayed via
the view node in Building 50.

2.2.3.5 Moisture Separation System

An additional moisture separation system is designed into the SVE treatment process to provide
for mechanical protection of the vacuum pumps against the entrainment of water droplets. This
system is located inside the treatment building. Moisture-laden SVE process air enters a carbon
steel moisture knock-out tank (45-gal capacity) located on the influent side of each SVE skid.
The moisture knock-out tank is lined with polypropylene coalescing media, which enhances the
formation and separation of water droplets. As the coalescing media becomes laden with
(condensed) water droplets, the water falls to the bottom of the tank where it accumulates. A site
tube assembly is installed on the tank to allow visual monitoring of condensate volume. A liquid
level switch limits the accumulation of water in the tank. The liquid level switch is wired to the
SVE system control fault circuitry, creating a control fault when in the closed (contact) position.
The control fault will occur when the volume of the tank reaches approximately 30 gal. The
high-liquid level control fault cannot be cleared until the condensate is drained from the tank.
The tank is fitted with a 0.75-in. ball valve, and flexible discharge tubing drain port that is piped
to a sump located in the treatment building. Manually drained condensate is pumped from the
sump into the force main and to the sanitary sewer.

Condensate volume should be monitored routinely during operations and maintenance visits and
should be drained periodically. In order to drain the MST, it is necessary to interrupt the
operation of the SVE blower and allow the system vacuum to return to zero. Draining is
accomplished by opening the 0.75-in. ball valve and draining the condensate into the floor sump.

To return the SVE system to operation, return the drain valve to the closed position and restart
system in accordance with Section 2.2.4. The sump (3 ft x 3 ft X1 ft) in the floor of the treatment
plant is fitted with a Jabsco Model No. 1673-100, 1/3-HP, sump pump.
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2.2.3.6 Activated Carbon Adsorption System

Soil vapor generated from SVE operations is treated by five activated carbon adsorption vessels
prior to discharge to the atmosphere. Each carbon adsorption vessel, a Carb-Clean Model
V-140-4, is designed a maximum flow of 500 cfm, a maximum material operating temperature
of 180°F, a maximum carbon operating temperature of 100°F, and a pressure drop under 5 in.
water column at 500 cfm. Each vessel has a capacity of 140 b of activated carbon (General
Carbon Corporation Type GC C-30). Each vessel is equipped with a pressure gauge, 4-in.
diameter inlet and outlet ports with sampling ports, and a 0.75-in. drain. Once treated, the vapor
is discharged through the treatment plant roof via two piped outlets. The flow is split prior to
carbon treatment and then discharges through 8-in. and 6-in. outlets.

2.2.4 Soil Vapor Extraction System Operation

Table 2-5 provides an SVE pre-start operational checklist and startup sequence as a reference
for operational personnel. A pre-operational inspection checklist is provided in Appendix B and
should be signed off each time the system is started.

The startup/restart sequence for SVE operation is as follows:
1. Ensure that the valves for the SVE lines are open.

NOTE: If the valves have been previously adjusted to balance air flow, do not change the
valve settings upon a restart.

2. Open the air dilution valves located on the suction of each blower.

Caution should be observed if startup is occurring following an extended inoperable
period. High influent total volatile hydrocarbon concentrations may be present and
may require dilution by addition of atmospheric air. Operational personnel should
discuss this possibility with the Project Manager, Site Leader, or other technical
support personnel listed in Chapter 5.

3. At the main control panel, turn the SVE “HAND/OFF/AUTO” switch to the “AUTO”
position, and depress the start button to energize the SVE blower (Figure 2-7).
Energizing the SVE blowers establishes vacuum to the remediation zones as modulated
by individual valve settings at the SVE influent manifold. All electrical SVE fault
devices and the electronic liquid level sensor in the moisture separator are now energized.

4. After starting the blower, let it accelerate to full speed. Enter the process equipment room
and listen to the blowers for knocking sounds. If one of the blowers is exhibiting unusual
noises, disconnect power at the unfused electrical disconnect mounted on the wall near
the blower; then refer to procedures in Table 2-6.

Old Navy Fuel Farm, Naval Air Station, Brunswick, Maine Operations and Maintenance Manual



Project No.: 296.0035

Revision: FINAL

Page 2-9

EA Engineering, Science, and Technology February 1999

5. If no problems are evident, partially close the dilution valve (shown on Figure 2-4) and
operate for 5-10 minutes under low-load condition. Increase vacuum gradually and
observe line vacuums and temperatures. Continue operating the unit for 1 hour after
which time all temperature readings should be stable.

Caution should be observed when starting the SVE system. Upon startup, the flow
of ground water into the 2,000-gal MST, located to the north of the treatment
building, will be higher than normal. The operator must monitor influent and
effluent flow rates. The operator may have to adjust the air dilution valve to
increase or decrease vacuum while initial dewatering occurs. This would be
performed in order to prevent the 2,000-gal MST from filling with ground water
and shutting the system down.

6. Inspect the flow and vacuum gauges at the SVE vaults. The flow gauge should indicate
the values specified in Table 2-7 and Figure 2-8 for the western and eastern systems,
respectively.

7. Flow rate and vacuum fluctuations (typically decreases) are expected in SVE lines during
startup. Re-adjustment of flow and vacuum may be necessary to maintain target injection
rates. Typically, followup balancing is necessary once initial flow is established at the
extraction trenches. Re-adjustment of flow is necessary if the value is 10 percent below
the values specified in Table 2-7 and Figure 2-8.

2.2.5 Troubleshooting

Operational/fault shutdown indication lights provided on the main control panel are listed as
follows (Figure 2-7):

e SVE Process Blower Running — 3 Green Lamps
e Knockout Tank High Level — 3 Red Lamps
SVE Process Blower Low Air Flow — 3 Red Lamps.

These alarm and run status conditions are displayed via the SCADA system located in Building
50. In the event of an alarm condition, the alarms are transmitted via radio to Building 50, and
an audible alarm sounds to notify personnel of a fault condition.

In response to SVE process shutdowns, operational personnel must initiate fault
diagnosis/isolation efforts, followed by appropriate corrective actions. These efforts should
include use of general troubleshooting tables provided in this Operations and Maintenance
Manual. Table 2-6 summarizes several potential malfunctions related specifically to the SVE
blower units. Refer to the manufacturer’s literature provided in Appendix A for more detailed
troubleshooting guidance. Operators should also consult project management/technical support
personnel (Chapter 5) prior to restarting the SVE system.
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2.2.6 Soil Vapor Extraction System Maintenance

The SVE treatment system requires periodic oversight and routine maintenance for continued
satisfactory equipment performance. Equipment requiring routine (scheduled) maintenance
includes the SVE moisture separator, particulate filters, and blowers. Table 2-8 summarizes
items requiring periodic maintenance, frequency, and action. A maintenance operational log,
which lists when maintenance activities were accomplished, is provided in Appendix B.

Replacement of the granular activated carbon adsorptive media is scheduled as needed based
upon combined VOC concentrations in off-gas emissions. Carbon replacement should occur
when the total VOC emission approaches either the maximum daily or hourly allowable
concentration. This involves a subcontracted service with direct EA oversight. Additional
maintenance tasks include general upkeep of the building and adjacent grounds,
replacement/repair of damaged service vault components, inspection and testing of electrical
mains (switch gear), circuit breakers, and confirmation of control fault function. Inspection and
testing of alarm and status conditions should be performed on a quarterly basis unless the
frequency of alarm conditions warrants an increased frequency.

SVE maintenance is accomplished in accordance with the equipment manufacturer’s
specifications (Appendix A) or in response to operational abnormalities observed during
routine inspections. Routine inspections of the SVE system are accomplished during system
performance monitoring and sampling events, as described in Chapter 4. During maintenance
inspections, SVE equipment should be inspected for overall condition and operation. Visual
checks for excessive vibration, wear, or leaks should be made. Excessive noise should be noted
and investigated/reported. Condensate fluid levels should be checked. Particulate filters should
be inspected and changed at the manufacturer’s suggested interval (Appendix A).
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Figure 2-3. Exterior of treatment building.
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Figure 2-5. Aquifer air sparge discharge pipe valving system.



Figure 2-6. Photo of exterior view radiators.
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Project No.: 296.0035
Revision: FINAL
Table 2-1

EA Engineering, Science, and Technology February 1999

TABLE 2-1 AIR SPARGING SYSTEM OPERATIONAL INSPECTION
AND START SEQUENCE CHECKLIST
OLD NAVY FUEL FARM
NAVAL AIR STATION, BRUNSWICK, MAINE

Air Sparging Process Equipment:

PRE-START OPERATIONAL INSPECTION

Confirm accessibility and overall condition of air sparging service vaults in the field
Electrical service confirmed; circuit breakers and control panel energized

Confirm no existing control faults; clear or reset as required

Confirm operation and position of air sparging hand-off-auto switch on control panel
Inspect piping, valves, and fittings for tightness

Confirm air sparging blower lubrication is adequate (Appendix A)

Confirm air sparging blower drive belt tension and alignment; confirm proper installation of belt
guard :

Open diversion valve (Figure 2-4) (to atmosphere) for unloaded start of air sparging blower

Air Sparging System Start Sequence:

Set (AAS) hand-off-auto switch to “Auto” (control panel) (Figure 2-7)

Partially close diversion valve (Figure 2-4) to divert air to air sparging well heads; do not exceed
pressure relief limit (15 psi)

Confirm that pressure and flow are established at appropriate air sparging well head assemblies
Normalize air sparging injection rate per Section 2.1.5

Record operational start time and mechanical/operational parameters in site log

Old Navy Fuel Farm, Naval Air Station, Brunswick, Maine Operations and Maintenance Manual
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TABLE 2-2 AIR SPARGING COMPRESSOR TROUBLESHOOTING
OLD NAVY FUEL FARM
NAVAL AIR STATION, BRUNSWICK, MAINE

Symptoms

Probable Cause

Remedies®

Loss of oil

Excessive bearing

or gear wear

Lack of air volume

Knocking

Excessive blower
temperature

Gear housing not tightened
properly
Lip seal failure

Insufficient sealant
Improper lubrication
Excessive belt tension

Coupling misalignment

Slipping belts
Worn lobe clearances

Speed to low
Obstruction in piping
Unit out of time

Distortion due to improper
mounting or pipe strains

Excessive pressure
differential

Worn gears

Too much or too little oil
in gear reservoir

Too low operating speed
Clogged filter or silencer

Excessive pressure
differential

Elevated inlet temperature

Worn lobe clearances

Tighten gear housing bolts

Disassemble and replace lip seal

Remove gear housing and replace sealant (see Disassembly
and Inspection Section)

Correct oil level; replace dirty oil (see Lubrication Interval)
(Table 2-4)

Check belt manufacturer’s specifications for tension and
adjust accordingly

Check carefully; realign if necessary

Check belt manufacturer’s specifications for tension and
adjustment

Check for proper clearances (see Specification Sheet
“Assembly Clearances’)

Increase blower speed within limits
Check system to assure an open flow path
Re-time

Check mounting alignment and relieve pipe strains

Reduce to manufacturer’s recommended pressure; examine
relief valve; reset if necessary

Replace timing gears (see Disassembly and Inspection
Section)

Check oil level (see Lubrication Section)

Increase blower speed within limits
Remove cause of obstruction

Reduce pressure differential across the blower

Reduce inlet temperature

Check for proper clearances (see Specification Sheet
“Assembly Clearances™)

(a) Unless otherwise noted, specification, inspection, lubrication, and disassembly guidance are provided in
Appendix A, Blower Manual (45 Series, Dura-Flow, Gardner-Denver units).

Old Navy Fuel Farm, Naval Air Station, Brunswick, Maine

Operations and Maintenance Manual
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February 1999

Symptoms

Probable Cause

Remedies®

Rotor end or tip
drag

Vibration

High current draw/
thermal overload

Insufficient assembled
clearances

Case or frame distortion

Excessive operating
pressure

Excessive operating
temperature

Belt or coupling
misalignment

Lobes rubbing

Worn bearings/gears

Unbalanced or rubbing
lobes

Driver or blower loose

Accumulation of entrained

material on impeller and
housing

Damaged or collapsed
bearings

Blower operating above
rated pressure/vacuum

Low line voltage

Correct clearances (see Specification Sheet “Assembly
Clearances”)

Check mounting and pipe strain

Reduce pressure differential

Reduce pressure differential or reduce inlet temperature

Check carefully; realign if necessary

Check cylinder for hot spots and then check for lobe
contacts at these points; correct clearances (see Specification
Sheet “Assembly Clearances”)

Check condition of gears and bearings; replace if necessary

Possible buildup on casing or lobes, or inside lobes; remove
buildup and restore clearances

Check mounting and tighten if necessary

Remove cover; clean impeller and housing

Replace bearings

Reduce operating point pressure/vacuum (bleed air,

recirculate gas)

Turn off blower until correct voltage/amperage is restored

NOTE: If there is suspicion that particulate material has entered the soil vapor extraction blower due to filter
failure or other cause, it is recommended that the impeller covers be removed, and cleaning/inspection of
the impeller, housing, and related equipment be accomplished. Excessive particulate contamination in
the impeller housing may cause impeller imbalance leading to premature bearing wear.

Old Navy Fuel Farm, Naval Air Station, Brunswick, Maine

Operations and Maintenance Manual
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TABLE 2-3 AIR SPARGING SYSTEM FLOW RATES
OLD NAVY FUEL FARM
NAVAL AIR STATION, BRUNSWICK, MAINE

Air Sparge Flow Gauge
Lines Values SCFM) AAS Well Vaults
ASL-1 12 ASW-1 to ASW-3
ASL-2 36 ASW-4 to ASW-12
ASL-3 44 ASW-13 to ASW-23
ASL-+4 48 ASW-24 to ASW-35
ASL-5 48 ASW-36 to ASW-47
ASL-6 48 ASW-48 to ASW-59
ASL-7 56 ASW-60 to ASW-73
ASL-8 4 ASW-74 to ASW-75
ASL-9 8 ASW-76 to ASW-79
ASL-10 12 ASW-80 to ASW-85
ASL-11 14 ASW-86 to ASW-92
ASL-12 16 ASW-93 to ASW-100
ASL-13 26 ASW-110 to ASW-113
ASL-14 22 ASW-114 to ASW-124
ASL-15 20 ASW-125 to ASW-134
ASL-16 20 ASW-135 to ASW-144
ASL-17 20 ASW-145 to ASW-154
ASL-18 18 ASW-155 to ASW-163
ASL-19 12 ASW-164 to ASW-166
ASL-20 12 ASW-167 to ASW-169
NOTE: scfm = Standard cubic feet per minute.
ASL = Air sparge line.
ASW = Air sparge well.

Old Navy Fuel Farm, Naval Air Station, Brunswick, Maine

Operations and Maintenance Manual
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TABLE 2-4 AIR SPARGING SYSTEM MAINTENANCE
OLD NAVY FUEL FARM NAVAL AIR STATION, BRUNSWICK, MAINE

Item

Frequency

Action

Oil lubrication

Check/maintain oil level

Check for noise/vibration (see Table
2-2)

Check relief valve operation
Inspect entire system for leaks

Check drive belt tension and
alignment

Inspect air filters

Valves
Air intakes

Pressure gauges

First 100 hours; each
additional 1,000 hours

Bi-Weekly
Bi-Weekly

Monthly
Monthly
Quarterly

Quarterly
Periodically

Quarterly

Annually

Review gear oil per Appendix A

Add as necessary

Isolate source and correct

Adjust/replace as required; see note
Refit/tighten/replace components as necessary

Realign/adjust tension/replace as necessary

Clean/replace as required

Confirm operation, repair, or adjust to ensure
proper and safe operation

Check for blockage; clean with compressed air;
replace if excessively restricted

Inspect stem for cleanliness; compare to known
standard gauge

NOTE: To check relief valve, close dilution valve until relief valve discharges. Check pressure to ensure blowoff

occurs at 15 psi.

Old Navy Fuel Farm, Naval Air Station, Brunswick, Maine

Operations and Maintenance Manual
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TABLE 2-5 SOIL VAPOR EXTRACTION SYSTEM OPERATIONAL INSPECTION
AND START SEQUENCE CHECKLIST
OLD NAVY FUEL FARM, NAVAL AIR STATION, BRUNSWICK, MAINE

PRE-START OPERATIONAL INSPECTION

SVE Process Equipment:

e Electrical service confirmed; circuit breakers and control panel energized

¢ Confirm no existing control faults; clear or reset as required

e Confirm moisture separation tank empty

¢ Confirm operation and position of SVE hand-off-auto switch on control panel
e Adjust SVE influent valving; open valves on SVE risers selected for treatment

¢ Confirm valve settings for remaining SVE process piping (granular activated carbon
routing, dilution air)

e Inspect piping, valves, and fittings for tightness

o Test atmosphere (total volatile hydrocarbons in ppm) in treatment building and
in individual SVE risers

e Set SVE hand-off-auto switch to “hand;” jog SVE blower motor

¢ Confirm no anomalous SVE blower system noise or vibration

SVE System Start Sequence:

e Confirm all valve settings

e Set (SVE) hand-off-auto switch to “auto” (control panel)

e Confirm that vacuum/flow is established at appropriate SVE manifold risers
e Confirm vacuum at appropriate SVE risers in the field

e Record operational start time, and mechanical/operational parameters in site log

Old Navy Fuel Farm, Naval Air Station, Brunswick, Maine Operations and Maintenance Manual
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TABLE 2-6 SOIL VAPOR EXTRACTION SYSTEM TROUBLESHOOTING
OLD NAVY FUEL FARM
NAVAL AIR STATION, BRUNSWICK, MAINE
Malfunction® Possible Causes Solutions
Excessive noise/vibration Accumulation of entrained Remove cover; clean impeller and
material on impeller and housing housing
Worn bearings Replace bearings per specifications
Impeller interference (impeller Reduce operating point; replace
hits) due to overheating, which impeller and housing if badly
causes metal creep scored
High current draw/ Damaged or collapsed bearings Replace bearings
thermal overload
Blower operating above rated Reduce operating point
pressure/vacuum pressure/vacuum (bleed air,
recirculate gas)
Low line voltage, brown out Turn off blower until correct

voltage/amperage is restored

Excessive heat build-up Same as above section Same as above section

CARBON ADSORPTION SYSTEM

High pressure Carbon plugging due to particulate Changeout carbon media
carryover from upstream unit

Premature volatile organic  Inlet vapor temperature too high;
compound breakthrough flow cha