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ACRONYMS AND ABBREVIATIONS

BTEX Benzene, toluene, ethylbenzene, and xylene
cocC Chain-of-custody

DC Direct current

DNAPL Dense nonaqueous-phase liquid

DQO Data quality objectives

EPA U.S. Environmental Protection Agency
fts Cubic feet

FE Flow element

FT Flow transmitter

GAC Granular activated carbon

gpm Gallons per minute

HDPE High-density polyethylene

HOA HAND-OFF-AUTO

HVAC Heating, ventilation, air conditioning

LC Level controller

LDEQ Louisiana Department of Environmental Quality
LDS Leak detection system

LE Level element

LF Level float

LI Level instrument

LIC Level instrument controller

LNAPL Light nonaqueous-phase liquids

LPAC Liquid-phase activated carbon

LT Level transmitter

mA Milliamp

MCW Madisonville Creosote Works

mm Millimeter

MS/MSD Matrix spike and matrix spike duplicates
NAPL Nonaqueous-phase liquid

O&M Operation and maintenance

OWSs Oil-water separator

%R Percent recovery

PLC Programmable logic controller

PPE Personal protective equipment

psi Pounds per square inch

PVC Polyvinyl chloride

QA Quiality assurance

QC Quality control

RA Remedial action

RF Radio frequency

SOP Standard operating procedures

\ Volt

VFD Variable frequency drives

VOA Volatile organic analysis

VOC Volatile organic compounds

VPAC Vapor-phase activated carbon

WWTP Wastewater treatment plant
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1.0 INTRODUCTION

This operation and maintenance (O&M) manual was prepared for the U.S. Environmental
Protection Agency (EPA) for use at the Madisonville Creosote Works (MCW) Superfund Site
located in Madisonville, Louisiana. The Louisiana Department of Environmental Quality (LDEQ)
official site name is “Madisonville Wood Preservers” site, Agency Interest (Al) No. 6229. The
EPA official site name is “Madisonville Creosote Works Superfund Site,” Al No. 6229.

The system includes a dense nonaqueous-phase liquid (DNAPL) recovery system and wastewater
treatment plant (WWTP). The MCW O&M manual contains: (1) operating conditions, (2) design
and equipment data, (3) system operating and maintenance procedures, (4) records to be

maintained, (5) personnel requirements, and (6) safety requirements.

The O&M manual is divided into six chapters, based on the guidelines and requirements
established by the U.S. Environmental Protection Agency (EPA). Chapter 1 provides an
introduction and general overview of the system. Chapter 2 describes the DNAPL recovery
system and WWTP equipment and its operation. Chapter 3 describes routine maintenance and
inspection requirements, long term procedures, and the ground water monitoring program for the
DNAPL recovery system and WWTP. Chapter 4 describes recordkeeping requirements. Chapter
5 presents the personnel requirements. Chapter 6 describes the health and safety procedures to be

implemented.

Appendix A contains equipment O&M manuals and data sheets that supplement the information
presented in Chapters 2 and 3. Maintenance and inspection records for each piece of equipment
are included as Appendix B. As-built design drawings referenced throughout the O&M are
included as Appendix C. Field sampling standard operating procedures (SOP) to be used for the

collection of ground water and WWTP effluent are included in Appendix D.

The MCW DNAPL recovery system and WWTP is designed to remove DNAPL from a network
of 10 horizontal recovery trenches and associated vertical risers. The purpose of the DNAPL
recovery system is to remove DNAPL from the sand lens without removing the associated ground
water; however, some ground water will inevitably be recovered, particularly if the extraction
pumps are operated based upon the water level in each riser. Although light nonaqueous-phase
liquids (LNAPL) are not expected to be encountered, downstream components of the WWTP

have been designed to handle this contingency. The DNAPL recovery system is designed to

McDonald Construction 1 Revision 2.0
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operate at low or intermittent flow rates for a maximum of 30 years.

A vertical riser is located at the low end of each of the 10 horizontal recovery trenches. The risers
are paired in a series of five underground concrete vaults. Each riser has a progressive cavity

pump used to extract liquids from the recovery system.

A control panel, located in the WWTP Control Room, houses the pump controls.

DNAPL is conveyed from the downhole risers to the WWTP through a double-walled transfer

system.

The WWTP consists of an equalization tank (T-1), an oil-water separator (OWS) (T-2), and an
OWS effluent tank (T-7); dense nonaqueous-phase liquid (DNAPL) storage tank (T-3) and a light
nonaqueous-phase liquid (LNAPL) storage tank (T-5); three sand filters; two carbon adsorption
tanks for liquid-phase treatment; two vapor carbon canisters for vapor treatment; a backwash tank
(T-6); and numerous associated pumps, valves, level indicators, and flow meters. The purpose of
the WWTP is to separate recovered DNAPL, LNAPL, and ground water into separate phases for
on-property storage or discharge (ground water) and off-property disposal (DNAPL and LNAPL).
The WWTP system (see Section 2.0) can be operated in two modes:

* In Mode 1, liquid consisting of a highly concentrated DNAPL solution from all 10

downhole pumps (P-1 thru P-10) will enter the WWTP at a maximum rate of 5 gallons

per minute (gpm).

* In Mode 2, liquid consisting of a low concentration mixture of DNAPL and water from

all 10 downhole pumps (P-1 thru P-10) will enter the WWTP at a maximum rate of

5 gpm
The basic understanding of the system and its design provided in this O&M manual will assist
facility personnel in coping with different conditions as they occur. This O&M manual describes
the most probable operating conditions at the facility; however, conditions not described here can
occur. Therefore, it will be necessary to amend these procedures as different conditions are
encountered during the operation of the DNAPL recovery system and WWTP. O&M personnel
should use industry standards and manufacturers literature to supplement the operating
instructions and procedures described in the following chapters. The manual is bound in such a

manner to facilitate this updating.

This manual should remain on site and be located in a place that is easily accessible to
operating and maintenance personnel at all times.
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2.0 DENSE NONAQUEOUS-PHASE LIQUID RECOVERY SYSTEM AND
WASTEWATER TREATMENT PLANT OPERATION

This chapter describes in detail the components of the MCW DNAPL recovery system and
WWTP and the operating parameters for the various components and presents the system

maintenance requirements.

2.1 DESIGN AND EQUIPMENT DATA

The MCW DNAPL recovery system and WWTP is designed to remove DNAPL from a network
of 10 horizontal recovery trenches and associated vertical risers (see Drawings C-10, C-15, C-20,
and C-22 through C-26). The DNAPL recovery system is designed to remove DNAPL from the
sand lense with minimal volume of associated ground water. However, should DNAPL recharge
rates become such that the DNAPL level set points prevent the extraction pumps from running
every few days, the pumps can then be set to operate based on the water level in each riser by
adjusting the ON-OFF setpoints to determine how long each pump runs, and how frequently it
cycles on or off. DNAPL, being heavier than water, will be the first fluid pumped from the riser
when the pump cycles on. This will limit the amount of ground water that is in the wastewater
being extracted in each riser. The extraction pump cycling frequency can be decreased by

increasing the depth of water needed to shut the pump off.

A vertical riser (DNAPL Riser 1 through DNAPL Riser 10) is located at the low end of each of

10 horizontal recovery trenches (see Drawings C-22 through C-27). The risers are paired in a
series of five underground concrete vaults (Risers 1 and 2 in Vault 1, Risers 3 and 4 in Vault 2,
and so on; see Drawing C-15). Each riser has a progressive cavity pump used to extract liquids

from the recovery system.

A control panel, located in the WWTP Control Room, houses the pump controls. The pumps can
be operated manually. DNAPL is conveyed from the downhole risers to the WWTP through a 3-
inch stainless-steel conduit that runs inside of a 6-inch polyvinyl chloride (PVC) pipe to the
equalization tank (T-1) (see Drawing C-15 and C-27). The double-walled transfer system is
equipped with a leak detection system (LDS)-1 (see Drawing C-15 and E-1).

Each component of the DNAPL recovery system and WWTP is described in the following
subsections. Drawing M-2 is a process flow diagram of the DNAPL recovery system and WWTP.

Drawing M-3 is a piping and instrumentation diagram of the DNAPL recovery system and
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WWTP. Drawing M-4 summarizes the characteristics of the equipment, level meters, flow
meters, variable frequency drive, and piping. Plan views and section views of the WWTP
equipment are shown on Drawings C-16A, C-16B, C-16C, C-16D, and C-17. As-built
construction details for the WWTP building and decontamination pad, water wells, monitoring
wells, and DNAPL recovery vaults are included on Drawings C-14, C-18A, C-18B, C-18C, C-
19A, C-19B, and C-27.

General electrical data for the DNAPL recovery system is shown on Drawing E-1. General
electrical lighting in the WWTP building is shown on Drawing E-2. General electrical wiring for
the equipment in the WWTP building is shown on Drawing E-3. Other drawings related to
specific pieces of DNAPL recovery system and WWTP equipment, instrumentation, and
electrical power—including Drawings E-4, E-5A, E-5B, E-6, E-7, E-8, E-9, E10A, E10B, and

E10C—are referenced in the sections that follow.

2.1.1 Extraction Pumps (P-1 through P-10)

Each extraction pump is a Seepex submersible progressive cavity pump capable of discharging a
maximum of 0.5 gpm; therefore, the DNAPL recovery system has a maximum design capacity of
about 5 gpm of DNAPL. It is anticipated that the average discharge rate for each pump will be
about 0.3 gpm, which would yield an average production rate of about 3 gpm of DNAPL when all
10 extraction pumps are operating. The pumps are actuated through 1-inch drive rods that run
from the top of the rotor to a drive head (see Drawing C-27). Torque is transmitted to the drive
head by a sheave and belt connection from a 5-horsepower electric motor, which is also located in
the vault (see Drawing E-5B). The stator portion of the pump is located at the bottom of each
production string. The length of each production string corresponds to the depth each collection

sump was set at during the remedial action (RA).

The progressive cavity pumps work by rotating a screw-like rotor inside a stator that is mounted
to the production string. Inside the stator is an elastomeric, plastic-like material that seals against
the rotor. As the rotor spins inside the stator, the high or wide sides of the rotor squeeze against
the elastomer liquid progressively higher until it discharges into the 3-inch trunk line, which
delivers the wastewater to the equalization tank (T-1). Should the 1-inch effluent line leading
from each pump to the 3-inch trunk line become clogged, a pressure switch (transducer) located
just upstream of the 1-inch braided steel line will shut down the pump to prevent damage due to

excessive line pressure. When the switch “sees” greater than 250 pounds per square inch (psi) of
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line pressure, it will actuate causing the motor relay in the PLC panel to open, which shuts down
the pump motor. When this occurs, an indicator light on the PLC panel door will illuminate for
the offending well. Once the problem causing the excessive line pressure has been rectified, the

pressure switch in the vault must be reset before the pump can be restarted.

A photograph of one of the DNAPL extraction pumps is included as Exhibit 1. Detailed
information regarding the pumps is given in the manufacturer’s O&M manuals in Appendix A.1.
Information regarding the motor starters for the pumps (mounted in the control panel) is also

included in Appendix A.1.

2.1.2 Dense Nonaqueous-phase Liquid Recovery System Riser Level Meters

Level meters are no longer utilized in the wastewater treatment process due to reliability issues.

2.1.2.1 Ultrasonic Level Meters

Level meters are no longer utilized in the wastewater treatment process due to reliability issues.

2.1.2.2 Radio Frequency Level Meters

Level meters are no longer utilized in the wastewater treatment system due to reliability issues.

2.1.3 Dense Nonaqueous-phase Liquid Transfer Pipeline

The DNAPL transfer pipeline consists of a 3-inch, stainless-steel, inner pipeline with a 6-inch
PVC outer casing. This double-walled system is a factory-assembled system made by Guardian.
The DNAPL transfer pipeline collects the output from the 10 extraction pumps and discharges the

product to the equalization tank (T-1) (see Drawings C-15 and C-27).

A photograph of DNAPL transfer pipeline inside one of the underground concrete vaults is
included as Exhibit 5. Information regarding the transfer pipeline is provided in the

manufacturer’s cut sheets in Appendix A.5.

*F*WARNING***

High concentrations of DNAPL may seriously damage the PVC outer casing should a major leak
occur. Activation of the LDS requires immediate attention.
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2.1.4 Equalization Tank (T-1)

The equalization tank (T-1) is located inside of the WWTP at the head of the WWTP plant. The
equalization tank (T-1) equalizes flow from the DNAPL recovery system and decontamination
sump extraction pump prior to discharge to the OWS. The equalization tank (T-1) is rectangular,
measuring 9 feet high, 8 feet wide, and 10 feet long, with a capacity of 5,400 gallons. The tank is
set up to receive liquid from the DNAPL recovery system pumps (P-1 through P-10) through the
DNAPL transfer pipeline. The tank is also piped to receive backwash water from the backwash
tank (T-6) through the backwash pump (P-19), the gravity sand filters (F-1, F-2, and F-3), and the
liquid phase activated carbon (LPAC) filters. The tank is connected to both the OWS and the
DNAPL storage tank (T-3) through the OWS feed pump (P-13).

Primary separation of DNAPL and suspended solids, via gravity, from the incoming wastewater
stream occurs in the equalization tank (T-1). To take advantage of this separation, Pump P-13 is
connected to the equalization tank (T-1) at two separate levels. The upper connection point, with
a flowline set at 4 feet above the tank bottom, allows for draw-off of wastewater with minimal
inclusion of DNAPL components. The second connection, with a flow line at the bottom of the
tank, allows for drawoff of concentrated DNAPL components that are pumped directly to the
DNAPL storage tank (T-3). Vapors generated in the tank are vented to an activated carbon
canister (C-3; see Section 2.1.12).

Exact equipment locations and piping connections are shown on Drawings C-16A, C-16B, C-
16C, C-16D, and C-17. Information regarding the equalization tank (T-1) is provided in the

manufacturer’s cut sheets in Appendix A.6.

2.15 Oil-Water Separator Tank (T-2)

The OWS tank (T-2) is the secondary treatment unit in the WWTP. The OWS tank (T-2)
separates DNAPL and LNAPL constituents not removed from the wastewater entering the
equalization tank (T-1) from the field extraction pumps. The OWS tank (T-2) is a closed-top,
rectangular tank measuring 7.2 feet high, 5.4 feet wide, and 9.3 feet long. The OWS is equipped
with a 133-gallon DNAPL chamber sump which contains the stainless steel coalescing pack, 71-
gallon LNAPL chamber, and 460-gallon effluent chamber; the OWS is rated to treat up to 150
gallons per minute. Wastewater from the equalization tank (T-1) first flows into the DNAPL
chamber of the OWS. Inside this chamber are a series of thin corrugated stainless steel plates that

provide a large surface area upon which the NAPL constituents collect and coalesce. As the
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constituent droplets grow in size, they eventually reach a point where the LNAPL constituents
will float to the surface and the DNAPL constituents will sink into the collection sump. The

water that passes through this chamber flows over a series of weirs until reaching the effluent
chamber of the OWS. As the water collects, the level eventually rises and begins to flow under
the force of gravity into the OWS effluent tank (T-7). DNAPL collected in the DNAPL chamber
of the OWS is removed from the OWS tank (T-2) by the DNAPL sump pump (P-14). DNAPL
collected and removed from the equalization tank (T-1) via Pump P-13 utilizes the same line to
transfer DNAPL to the DNAPL storage tank (T-3). Both pumps are piped to deliver DNAPL
components to the DNAPL storage tank (T-3) (see Section 2.1.7). LNAPL collected in the
LNAPL chamber of the OWS flows by gravity to the LNAPL storage tank (T-5) (see Section
2.1.8). Vapors collected in the OWS tank (T-2) are vented to an activated carbon canister

(C-3; see Section 2.1.12).

Exact equipment locations and piping connections are shown on Drawings C-16A, C-16B, C-
16C, C-16D, and C-17. Detailed information regarding the OWS is provided in the

manufacturer’s O&M manuals in Appendix A.7.

2.1.6  Oil-Water Separator Effluent Tank (T-7)

Water separated from the NAPL constituents in The OWS tank (T-2) flows via gravity from T-2
to the OWS effluent tank (T-7). The OWS effluent tank (T-7) is a horizontal cylindrical tank 6
feet long by 4 feet in diameter with a capacity of 550 gallons. At predetermined levels in the
OWS effluent tank (T-7), Pump P-15 pumps stored wastewater from the OWS effluent tank (T-7)
to the sand filters (Filters F-1, F-2, and F-3).

2.1.7 Dense Nonaqueous-phase Liquid Storage Tank (T-3)

The DNAPL storage tank (T-3) is used to store DNAPL that has been separated from the influent
stream in the equalization tank (T-1) and the OWS tank (T-2). The DNAPL tank (T-3) is a
horizontal cylindrical tank 11 feet long by 4 feet in diameter with a capacity of 1,000 gallons.
DNAPL is pumped from the DNAPL storage tank (T-3) by the DNAPL transfer pump (P-17) to a
quick-connect port outside of the WWTP for off-property disposal. Vapors collected in the tank

are vented to an activated carbon canister (C-4; see Section 2.1.12).

Exact equipment locations and piping connections are shown on Drawings C-16A, C-16B,
C-16C, C-16D, and C-17. Information regarding the DNAPL storage tank (T-3) is provided in the
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manufacturer’s cut sheet in Appendix A.8.

2.1.8 Light Nonaqueous-phase Liquids Storage Tank (T-5)

The LNAPL storage tank (T-5) is used to store LNAPL that has been separated from the influent
stream in the OWS tank (T-2). The LNAPL storage tank (T-5) is a horizontal cylindrical tank that
is 5 feet long by 3 feet in diameter with a capacity of 250 gallons. LNAPL is removed from the
LNAPL storage tank (T-5) by the LNAPL transfer pump (P-16) to a quick-connect port outside of
the WWTP for off-property disposal. Vapors collected in the tank are vented to an activated

carbon canister (C-3; see Section 2.1.12).

Exact equipment locations and piping connections are shown on Drawings C-16A, C-16B, C-
16C, C-16D, and C-17. An overhead photograph showing the equalization tank (T-1), the OWS
tank (T-2), and the LNAPL storage tank (T-5) is included as Exhibit 6. Information regarding the
LNAPL storage tank (T-5) is provided in the manufacturer’s cut sheet in Appendix A.9.

2.19 Sand Filters

Accumulated water in the OWS effluent tank (T-7) is pumped to one or more sand filters (F-1, F-
2, or F-3) by the OWS effluent tank outlet pump (P-15). The sand filters remove suspended solids
from the wastewater stream. The three vessels are connected in parallel and each measure 48.5
inches in diameter by 72 inches tall. Each unit contains about 14 cubic feet (fts) of gravel for
support media and 27 fts of 10 micron (0.85 millimeter) silica sand for the filtration media. Each
vessel is valved independently to allow bypass for servicing without interrupting the WWTP

system operation.

Exact equipment locations and piping connections are shown on Drawings C-16A, C-16B,
C-16C, C-16D, and C-17. A photograph of one of the sand filters is included as Exhibit 7.
Detailed information regarding the sand filters is provided in the manufacturer’s O&M manuals
in Appendix A.10.

2.1.10 Liquid-phase Activated Carbon Units

Effluent from the sand filter(s) is pumped to two LPAC units. The LPAC units are piped to allow
operation in parallel or series, allowing continuous operation of the WWTP system during media
change out and alternation of the lead-lag orientation of the units. Each LPAC unit consists of an

88-fts (658 gallons) upright vessel capable of storing a maximum of 2,800 pounds of granular
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activated carbon (GAC).

Exact equipment locations and piping connections are shown on Drawings C-16A, C-16B,
C-16C, C-16D, and C-17. A photograph of the LPAC units is included as Exhibit 8. Detailed
information regarding the LPAC units is provided in the manufacturer’s O&M manuals in
Appendix A.11.

2.1.11 Backwash Tank (T-6)

The backwash tank (T-6) is used to store treated water from the LPAC units for use in
backwashing the sand filter and LPAC units (see Section 2.1.9). The backwash tank (T-6) is a
vertical cylindrical tank that is 8 feet tall by 6 feet in diameter and has a capacity of 5,500 gallons.
Backwash water is removed from the backwash tank (T-6) by the backwash pump (P-19).
Effluent from the backwash tank (T-6) drains by gravity through flow meter F-12 to either a
discharge line in the North Ditch, or can be connected to a temporary storage device by
employing 3-inch flex hose equipped with cam-lock fittings connected to the backwash tank
manifold located outside on the northwest corner of the WWTP building. Exact equipment
locations and piping connections are shown on Drawings C-16A, C-16B, C-16C, C-16D, and
C-17. A photograph of the manifold is included as Exhibit 4. Information regarding the backwash
tank (T-6) is provided in the manufacturer’s cut sheet in Appendix A.12.

2.1.12 Vapor-phase Activated Carbon Canisters

Vapors from the equalization tank (T-1), the OWS tank (T-2), and the LNAPL storage tank (T-5)
are vented to vapor-phase activated carbon (VPAC) canister C-3. Vapors from Tank the DNAPL
storage tank (T-3) are vented to VPAC canister C-4. Each VPAC unit consists of 250 pounds (55
gallons) of GAC. Effluent from the VPAC canisters is vented to the atmosphere outside the
WWTP building.

Exact equipment locations and piping connections are shown on Drawings C-16A, C-16B,
C-16C, C-16D, and C-17. A photograph of one of the VPAC units is included as Exhibit 9.
Detailed information regarding the VPAC units is provided in the manufacturer’s O&M manuals
in Appendix A.13.
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2.1.13 Pumps
The WWTP includes eight permanent pumps of various models, sizes, capacities, and modes of

operation.

Pumps P-13 and P-15 are Albin positive displacement rotary lobe pumps (Baldor 2-horsepower
[hp] motors). The speed of Pump P-13 can be remotely manipulated using the variable frequency
drive (VFD) located in the PLC panel (see Section 2.1.23).

Pumps P-11, 14, 16, 17, and 19 are centrifugal pumps manufactured by Price (Baldor motors).
Pump P-12 is manufactured by ABS. With the exception of pumps P-11 (the storm water sump
pump during the RA) and P-12 (used as the decontamination area sump pump during the RA), all
of the remaining pumps are located in the WWTP building and function in the operation of the
treatment plant. Pumps P-12, P-16, P-17, and P-19 can be operated manually only. Pumps P-13,
P-14, and P-15 can be operated manually or automatically from the PLC. Pump P-12 is piped to
extract liquids from either the decontamination pad sump or external storage vessels, such as a

frac tank, to the equalization tank (T-1). Pump details are provided on Drawing M-4.

Exact equipment locations and piping connections are shown on Drawings C-16A, C-16B,
C-16C, C-16D, and C-17. A photograph of one of the rotary lobe pumps is included as Exhibit
10. A photograph of one of the centrifugal pumps is included as Exhibit 11. Detailed information
regarding the pumps is provided in each of the manufacturer’s O&M manuals and cutsheets in
Appendixes A.14, A.15, and A.16. These appendices also include information regarding the

motor starters for the pumps.

2.1.14 Level Meters

The liquid level in the equalization tank (T-1) is measured using a ultrasonic meter. The overall
fluid level, or liquid-air interface, is determined using an ultrasonic level meter (LE/LT-13).

High level alarms in the DNAPL storage tank (T-3) and the LNAPL storage tank (T-5) are
provided by Drexelbrook series 506-6000 LCS Point Level Control units using series 406-6000,
406-6100, and 406-6300 Cote-Shield electronics. These contact probes should be used by the
operator as an indicator that a full-tank condition exists, requiring prompt attention. The high
alarm condition, when actuated, is indicated visually and by a red indicator light in the immediate
vicinity of each tank, and audibly by switchable (On/Off) audible alarm box. These alarms will

also be indicated on the PLC panel.
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Overflow protection in the equalization tank (T-1), the DNAPL storage tank (T-3), the LNAPL
tank (T-5), and the OWS effluent tank (T-7) is provided using point level float switches. Each
switch includes a stainless-steel rod with an internal magnetic reed switch. A stainless-steel float
rides on the rod, actuating the reed switch when the water level raises the float to the level preset
to indicate a high-high alarm. That level can be set by either adjusting the collars on the rod that
are above and below the float, or by loosening the slip-nut fitting above the mounting bushing
where it mounts to the top of the tank. This allows the operator to raise or lower the entire rod and

float assembly until the appropriate level is determined.

Activating one of these float switches will generate a “high-high” level alarm in the PLC. A high-
high alarm anywhere in the WWTP will cause the PLC to shut the entire facility down, including

the extraction pumps in the field, then notify the operator, via autodialer, of the condition.

*k*k Note *k*x

LS-14 and LS-15 are not equipped with a direct ground wire as is normally the case. The probe
manufacturer representative recommended that these meters be grounded using a 2-conductor
number 18 shielded wire to ground the probes rather than grounding them directly to the control
panel.

Fluid levels in the equalization tank (T-1), the OWS tank (T-2), the DNAPL tank (T-3), the
LNAPL tank (T-5), and the OWS effluent tank (T-7) can also be determined using the sight
glasses located on the end of each tank. These sight glasses—LI-18, LI-19, LI-20, LI-21, and LI-
22 respectively—can be used to check the accuracy of the fluid level readouts provided at the

PLC screen as determined by the electronic level meters.

Exact equipment locations and piping connections are shown on Drawings C-16A, C-16B,
C-16C, C-16D, and C-17. A photograph of one of the level meters is included as Exhibit 12.
Detailed information regarding the level meters and sight glasses are provided in the

manufacturer’s O&M manuals and cutsheets in Appendix A.17, A.18, and A.19.

2.1.15 Flow Meters
The flow meter used to measure the volume from the backwash tank (T-6); Flow Element/Flow
Transmitter (FE/FT)-12) is a Krohne Model 080F magnetic flow meter. This magnetic flow meter

has a signal converter that sends a continuous 24-V, DC signal to the system PLC. The signal
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represents a ratio of maximum flow rate from the riser. The PLC translates this electrical signal

into a flow rate value that is displayed on PLC Screen F2 (see Drawing E-6).

Exact equipment locations and piping connections are shown on Drawings C-16A, C-16B,
C-16C, C-16D, and C-17. A photograph of the flow meter is included as Exhibit 13. Detailed
information regarding the flow meter is provided in the manufacturer’s O&M manual in
Appendix A.20.

2.1.16 Piping

Piping throughout the DNAPL recovery system and WWTP is composed of stainless steel and
high-density polyethylene (HDPE) of various sizes. Combination stainless-steel and HDPE
transitions are used on HDPE lines to transition to stainless steel pipe fittings. Line types are

summarized on Drawing M-4.

Exact equipment locations and piping connections are shown on Drawings C-16A, C-16B,
C-16C, C-16D, and C-17. A photograph of the sand filter manifold is included as Exhibit 14. A
photograph of the LPAC unit manifold is included as Exhibit 15, and photographs of the
backwash tank manifold and the Pump P-12 manifold are included as Exhibits 16 and 17,
respectively. Piping product information is provided in the manufacturer’s cut sheets in Appendix
A.21.

FFFWARNING***

Access to overhead and elevated equipment should always be conducted using approved
equipment in accordance with the site health and safety plan. Under no circumstances should any
piping or piping manifolds be used as ladders.

2.1.17 Valves

Ball valves, check valves, and gate valves of various sizes are used throughout the DNAPL
recovery system and WWTP to control and adjust the flow of liquids and vapors within the
system. The size, type of valve, and location within the system are shown on Drawing M-3.

Exact equipment locations and piping connections are shown on Drawings C-16A, C-16B,
C-16C, C-16D, and C-17. The stainless-steel ball valves used for liquid piping in the DNAPL
recovery vaults are pictured in Exhibit 18. The stainless-steel ball valves used for liquid piping in
the WWTP building are pictured in Exhibit 19. The brass ball valves used for the vent piping are

pictured in Exhibit 20. A photograph of the brass gate valve used for the freshwater inlet line is
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included as Exhibit 21.

Information regarding the valves is provided in the manufacturer’s cut sheets in Appendix A.22.

2.1.18 Control Panel and Programmable Logic Controller

The system PLC is a GE Fanuc™ computer running a Cimplicity™ control program on a
Windows NT™ platform. The PLC is equipped with a 56-kilobytes per second modem, a 3.5-
inch disk, a CD-ROM drive, and a printer port. The PLC can be accessed remotely using PC

Anywhere™,

The PLC receives an analog (4 to 20 mA) and binary (on or off) electrical signal from the level
meters and flow meter. It then translates this information to operate the system pumps, and record
and display data from the level meters and flow meter. The control logic and the operation of the
DNAPL recovery system and WWTP are described in detail in Section 2.2. The PLC
automatically records the electronic data to a Microsoft Excel™ spreadsheet that can be

downloaded.

Details regarding the control panel wiring is shown on Drawings E-4 and E-5A. Examples of
PLC screens are included on Drawing E-6. PLC input-output wiring diagrams are included in
Appendix A.23. Detailed information regarding the control panel and PLC is provided in the

manufacturer’s O&M manuals in Appendix A.23.

FFFWARNING***

Neither the wiring inside of the control panel nor any of the equipment associated with the
DNAPL recovery system or WWTP can be de-energized using the selector switches on the front
of the control panel. The only exception is the 4-20 mA analog signal wires running from the
PLC panel to the signal transmitters in the ultrasonic and RF probes at the site. Each set of analog
signal wires can be isolated by pulling the fuse block, located in the PLC panel box, above each
block of wires that need to be isolated. Power must be disconnected in accordance with the lock-
out/tag-out procedures described in the site health and safety plan (see Section 6.0) at the power
panels (PP1 and PP2), lighting panel (LP1), or the distribution panel (DP) prior to completing any
maintenance activities on the equipment described in other subsections of Section 2.1.

2.1.19 Sump Level—Contact Switches
Three level switches (LS-20, -21, and -22) are located in each of the sumps inside of the WWTP.
These switches set off an alarm in case of a catastrophic spill. The level switches are Teel Model

4RK04 mechanical piggy-back float switches. The level switches send a 24-V, DC signal to the
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PLC that shuts down the entire DNAPL recovery system and WWTP and activates the LDS. The
LDS is described in Section 2.1.20. The operation of the LDS is described in detail in Section 2.2.

Exact equipment locations and piping connections are shown on Drawings C-16A, C-16B,
C-16C, C-16D, and C-17. Information regarding the sump level contact switches is provided in

the manufacturer’s cut sheets in Appendix A.24.

2.1.20 Leak Detection System

The LDS is no longer utilized, due to reliability issues.

2.1.21 Water Wells

Water well pump 1 is a Crown Model SG-230 submersible vertical turbine. Water well pump 2 is
a Flint and Walling Commander Model 4F27S15 submersible vertical turbine. The location of the
water wells is shown on Drawings C-14 and C-15. Details regarding the construction of the water

wells are shown on Drawings C-27 and E-5B.

A photograph of water well 1 is included as Exhibit 20. A photograph of water well 2 is included
as Exhibit 21. Detailed information regarding the water well pumps and motors is provided in the

manufacturer’s O&M manuals in Appendix A.26.

Water Well #1 is not operable due to lack of power source.

2.1.22 Pressure Indicators

Local pressure indicators are used throughout the DNAPL recovery system and WWTP to
monitor the line pressure and pressure within various process vessels. Two different types of
pressure indicators are in use:

(1) Solfrunt Model 1991 gauges with a 4-1/2 inch face are used to monitor the pressure in the
LPACs, and

(2) WIKA gauges with a 2-inch face are used to monitor the pressure at five other locations
within the WWTP. Both types of pressure indicators have a range of 0 to 100 pounds psi. None of
the pressure indicators are connected to the automatic control system. Operating personnel must

constantly monitor the pressure at each point by visual inspection.

The location of the pressure indicators are shown on Drawings M-3, C-16A, C-16B, C-16C,
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C-16D, and C-17. Detailed information regarding the pressure indicators are presented in the

manufacturer’s cutsheets in Appendix A.27.

2.1.23 Variable Frequency Drive

A VFD is used to control the operation of pump P-13. The VFD is a General Electric Model
AF-300 G11 3-hp drive. VFDO1, which operates Pump P-13, provides for a variable pumping
rate from the equalization tank (T-1) to the OWS tank (T-2). Because Pump P-15 operates at a
much greater system pressure, Pump P-13 must be continually monitored to insure that its
operating speed (flow rate) is slightly less than P-15's operating speed. Should P-13 be allowed to
pump at a greater rate than P-15, fluid accumulating inside the OWS effluent tank (T-7) will
eventually reach the high alarm set point, and very likely be immediately followed by a high-high

alarm condition, which will cause the entire facility to shut down.

Electrical details regarding the operation of the VFD is shown on Drawings E-4 and E-5A and
E-5B. Detailed information regarding the VFD are provided in the manufacturer’s O&M manual
in Appendix A.28.

2.1.24 Wastewater Treatment Plant Building Features

The WWTP building is a prefabricated metal building system. Drawings of the WWTP building
are included in Appendix C as Drawings C-18A through C-18C. The WWTP building is
equipped with a 12-foot roll-up door, two exit doors, a variable position roof vent, and a heating,
ventilation, air conditioning (HVAC) system for the control room. Information regarding the

building is presented in the manufacturer’s warranty and cutsheet data in Appendix A.29.

As a general rule, the roof vent should be left open at all times. Guidelines for instances when the
roof vent should be closed will be developed as operating experience is gained. Additionally, the
roll-up door should be opened whenever operating personnel are working inside the WWTP
building to ensure proper ventilation. However, to ensure proper temperature and moisture
control in the WWTP Control Room, the doors to this room should be kept shut at all times, and

the HVAC system set to maintain a temperature of 70 °F at all times.

*FFWARNING***

The HVAC must be repaired immediately in the event of any problem. Failure to make timely
repairs may cause significant damage to the electronic and computer equipment located inside the
WWTP control room.
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2.1.25 Vault Sump Pumps
Each vault has a float-switch operated 0.5-hp submersible sump pump installed. The pumps
operate on 110 volts alternating current, and plug into a ground fault circuit interrupt outlet box

located in the vault. The pumps are plumbed into a tee that is connected to the product line.

Stormwater collecting in the vault will collect in the subgrade sump until the float actuates when
the water rises approximately 1 inch above the vault floor. The pumps are designed to be

maintenance free, but should be checked periodically to insure satisfactory operation.

2.2 SYSTEM OPERATING INSTRUCTIONS

This section describes the operation of the DNAPL recovery system and WWTP. The general
startup sequence for normal operation of the DNAPL recovery system and WWTP is as follows:

* Ensure that valves are in proper position (see Table 2-1).

* Ensure that electrical disconnects in the concrete vaults are in the energized position.

* Ensure that all alarms on the control panel are cleared

* Turn “operation” selectors on the PLC panel to either “DNAPL” or “water.”

* Turn P-1 through P-10 selector switches to “hand.”

* Turn P-13, P-14, and P-15 selector switches to “hand”

The DNAPL recovery system and WWTP design has been changed to manual operation.
Operating personnel should monitor and observe the operation of the system whenever they are
present on site to identify additional operating characteristics that may either (1) improve the
effectiveness of the operation of the system or (2) improve the effectiveness of maintenance and
inspection activities. These observations should include a visual inspection of the WWTP effluent
discharge into the North Ditch every morning when arriving, and every afternoon prior to leaving

to ensure that no visible sheen is present.

Detailed operating procedures for each component of the DNAPL recovery system and WWTP
are included in the following subsections. These subsections address startup procedures,
operating procedures for extraction pump control on DNAPL level, operating procedures for

extraction pump control on water level, manual operation, and shutdown procedures.
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TABLE 2-1
VALVE POSITION KEY TABLE

Pusition for

Startup During Position for Position for Position for Pasition for Use Pasition for Position for

Normal Backwash of Backwash of Backwash of of LPAC Units in Backwash of Backwash of

Yalve Numhber Operation® Sand Filter 1 Sand Filter 2 Sand Filter 3 Parallel LPAC 1 Only LPAC 2 Only
! Closed NA NA NA NA NA NA
2 Open NA NA NA NA NA NA
3 Closed NA NA NA NA NA NA
4 Open NA NA NA NA NA NA
5 Closed NA NA NA NA NA NA
[ Open NA NA NA NA NA NA
T Closed NA NA NA NA NA NA
& Open NA NA NA NA NA NA
9 Closed NA NA NA NA NA NA
10 Open NA NA NA NA NA NA
11 Closed NA NA NA NA NA NA
12 Open NA NA NA NA NA NA
13 Closed NA NA NA NA NA NA
14 Open NA NA NA NA NA NA

Pusition for

Startup During Position for Position for Pasition for Pasition for Use Pusition for Pasition for

Normal Backwash of Backwash of Backwash of of LPAC Units in Backwash of Backwash of

Valve Number Operation’ Sand Filter 1 Sand Filter 2 Sand Filter 3 Parallel LPAC 1 Only LPAC 2 Only
15 Closed NA NA NA NA NA NA&
16 Open NA NA NA NA NA NA
17 Closed NA NA NA NA NA NA&
18 Open NA NA NA NA NA NA
19 Closed NA NA NA NA NA N&
] Open NA NA NA NA NA NA&
21 Closed NA NA NA NA NA NA
2 Closed NA NA NA NA NA NA&
] Open NA NA NA NA NA NA
) Closed NA NA NA NA NA N&
] Open NA NA NA NA NA NA
26 Open Closed Closed Clased NA NA NA
n Open Open Closed Clased NA NA NA
] Open NA NA NA NA NA N&
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TABLE 2-1 (Continued)

VALVE POSITION KEY TABLE

Pusition for
Startup During Position for Position for Position for Position for Use Position for Position for
Normal Backwash of Backwash of Backwash of of LPAC Units in Backwash of Backwash of
Valve Numhber Operation’ Sand Filter 1 Sund Filter 2 Sand Filter 3 Parallel LPAC 1 Only LPAC 2 Only
' Closed Closed Closed Open NA NA NA
30 Open Open NA Clased NA Closed Closed
3l Open Closed Open Clased NA Closed Closad
32 Closed Closed Closed Open NA Closed Closed
kK] Open Open Open Open NA NA NA
H Closed Closed Closed Clased NA NA NA
kil Open Closed Closed Clased NA NA N4
36 Open NA NA NA NA Open Clossd
kH Closed NA NA NA NA Closed Open
® Open NA NA NA NA Closed Closad
0 Open NA NA NA NA NA Clossd
40 Closed NA NA NA NA Open N4
41 Open NA NA NA NA NA Open
42 Open NA NA NA NA Closed Clossd
Pusition for
Startup During Position for Position for Position for Position for Use Position for Paosition for
Normal Backwash of Backwash of Backwash of of LPAC Units in Backwash of Backwash of
Valve Number Operation’ Sand Filter 1 Sand Filter 2 Sand Filter 3 Parallel LPAC 1 Only LPAC 2 Only
43 Open NA NA NA NA Open Clasad
4“4 Closed NA NA NA NA NA Open
45 Closed NA NA NA NA Closed Closed
46 Open NA NA NA NA NA Clasad
47 Closed NA NA NA NA Closed NA
43 Closed NA NA NA NA Open Open
49 Clased NA NA NA NA Closed Open
ki Open NA NA NA NA NA NA
il Open NA NA NA NA NA NA
52 Open NA NA NA NA NA NA
53 Closed NA NA NA NA NA NA
H Closed NA NA NA NA NA NA
55 Closed NA NA NA NA NA NA
b Closed NA NA NA NA NA NA
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TABLE 2-1 (Continued)

VALVE POSITION KEY TABLE

Pasition for
Startup During Position for Position for Pasition for Position for Use Puosition for Paosition for
Normal Backwash of Backwash of Backwash of of LPAC Units in Backwash of Backwash of
Valve Number Operation’ Sand Filter 1 Sand Filter 2 Sand Filter 3 Parallel LPAC 1 Only LPAC 2 Only
37 Closed NA NA NA NA NA NA
58 Closed NA NA NA NA NA NA
50 Closed NA NA NA NA NA NA
] Closed NA NA NA NA NA NA
61 Closed NA NA NA NA NA NA
62 Closed NA NA NA NA NA NA
63 Closed NA NA NA NA NA NA
4 Closed NA NA N4 NA NA N4
63 Open NA NA N4 NA NA N4
i Closed NA NA N4 NA NA N4
67 Closed NA NA NA NA NA NA
68 Open NA NA NA NA NA NA
1] Closed NA NA NA NA NA NA
L Not utilized Nat utilized Not utilized Not utilized Not utilized Nat utilized Not utilized
Pasition for
Startup During Position for Position for Position for Position for Use Position for Position for
Normal Backwash of Backwash of Backwash of of LPAC Units in Backwash of Backwash of
Valve Number Operation’ Sand Filter 1 Sand Filter 2 Sand Filter 3 Parallel LPAC 1 Only LPAC 2 Only
Tl Closed Closed Closed Clased NA Closed Closed
72 Closed Open Open Open NA Open Open
73 Closed Open Open Open NA Open Open
4 Closed Closed Closed Clased NA Closed Closed
73 Closed Open Open Open NA Open Open
Th Closed NA NA NA NA NA NA
m Closed NA NA NA NA NA NA
8 Closed NA NA NA NA NA NA
i Open NA NA NA NA NA NA
80 Closed NA NA NA NA NA NA
8l Open NA NA NA NA NA NA
82 Closed NA NA NA Open NA NA
83 Open NA NA NA Open NA NA
4 Closed NA NA NA Closed NA NA
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TABLE 2-1 (Continued)
VALVE POSITION KEY TABLE

Pusition for

Startup During Position for Position for Position for Position for Use Position for Position for
Normal Backwash of Backwash of Backwash of | of LPAC Units in Backwash of Backwash of
Vilve Number Operation’ Sand Filter 1 Sand Filter 2 Sand Filter 3 Parallel LPAC 1 Only LPAC I Only
83 Closed NA NA NA& Closed NA NA
86 Closed NA NA NA Closed NA NA
87 Closed NA NA NA Closed NA NA
88 Closed NA NA NA& Closed NA NA
80 Not utilized Not utilized Not Utilized Not utilized Open Not utilized Not utilized
0 Closed NA NA NA Open NA NA
9l Closed NA NA NA& Closed Closed Closed
92 Closed NA NA NA NA NA NA
93 Open NA NA NA NA NA N&
o Open NA NA NA& NA NA NA
95 Closed NA NA NA NA NA NA
6 Closed NA NA NA NA NA NA
w Closed NA NA NA NA NA NA
8 Closed NA NA NA NA NA NA

Position for

Startup During Position for Paosition for Paosition for Position for Use Position for Position for

Normal Backwash of Backwash of Backwash of | of LPAC Units in Backwash of Backwash of

Valve Number Operation® Sand Filter 1 Sand Filter 2 Sand Filter 3 Parallel LPAC 1 Only LPAC I Only
99 Claosed NA NA NA NA NA NA

100 Nat utilized Not utilized Not utilized Not utilized Nat utilized Nat utilized Not utilized

101 Clased NA NA NA NA NA NA
102 Clased NA NA NA NA NA NA
103 Clased NA NA NA NA NA N4
1 Clased NA NA NA NA NA N&
103 Clased NA NA NA NA NA NA
106 Clased NA NA NA NA NA N4
107 Clased NA NA NA NA NA NA

Notes:
Normal operation involves the use of both sand filters in parallel and the two liquid-activated carbon units in series.

LPAC  Liquid-phase activated carbon
NA Not applicable
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***MPORTANT***
Whenever operating personnel leave the facility, they should ensure that all doors to the WWTP
building are locked, gates to Water Well No. 1 and the WWTP area are locked, DNAPL recovery
system vaults and cleanouts are bolted, and monitoring well covers are bolted. Unnecessary
electrical devices (fans, lights) should also be turned off. Because the computer and electrical
equipment in the control panel is sensitive to temperature and moisture, operating personnel
should also ensure that the HVAC system in the WWTP control room is functional at all times.

2.2.1 Dense Nonaqueous-phase Liquid Recovery System Operation
The following subsections address startup procedures operating procedures, manual operating
procedures, and shutdown procedures for the DNAPL recovery system. This system consists of

the pumps, level meters, and DNAPL transfer pipeline described in Sections 2.1.1 through 2.1.3.

2.2.1.1 Startup Procedures
The following procedures should be followed when starting any of the DNAPL extraction pumps

(Pumps P-1 through P-10) in automatic or manual mode.

Step 1: Open each vault and check for any evidence of leaks from the pumps, piping, or
valves.

Step 2: Ensure that all electrical disconnects are in the energized position.

Step 3: Set the valve positions as detailed in Table 2-1. The DNAPL recovery system

should be operated with the header valves fully open.

2.2.1.2 Manual Operating Procedures
The DNAPL recovery system is operated manually by turning the selector switches for the

DNAPL recovery pumps to the HAND position.

2.2.1.3 Shutdown Procedures
When the DNAPL recovery system is shut down to perform maintenance or other purposes, the

following procedures should be followed:

Step 1: Ensure that each ball valve on the 1-inch flowline that connects the pump to the
3-inch delivery line is closed as a backup for the header check valve.
Step 2: Use the sample port valve to slowly drain off any pressure in the line, into an

acceptable container, before attempting any adjustments to the lines connected to the

pump.
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Step 3: Follow lock-out/tag-out procedures and confined space entry procedures, in
accordance with the site health and safety plan, before conducting any maintenance

activities.

2.2.2 Equalization System

The following subsections address startup procedures, automatic operating procedures, manual
operating procedures, and shutdown procedures for the equalization system. This system consists
of the equalization tank (T-1), Pump P-13, ultrasonic level meter LE/Level Transmitter (LT)-13,
fail-safe float switch LE/Level Float (LF)-13, sight glass Level Indicator (LI)-18, and VFDOL.
These items are described in detail in Sections 2.1.4, 2.1.13, 2.1.14, and 2.1.21.

2.2.2.1 Startup Procedures
The following procedures should be followed when starting any of the DNAPL extraction pumps
(Pumps P-1 through P-10) or the decontamination sump evacuation pump (Pump P-12) to ensure

that the equalization tank (T-1) is not overfilled:

Step 1: Ensure that the value position sequence for valves 21, 22, 23, 24, 105, and 106 are
in accordance with the startup for normal operation as shown in Table 2-1.
Step 2: Verify that the selector switch for Pumps P-13, P-14, and P-15 are in the AUTO

position.

2.2.2.2 Manual Operating Procedures

The equalization system may be operated manually by turning the selector switch for Pump P-13
to the HAND position. The system should only be operated in manual mode for maintenance
purposes or other special circumstances that may require the operation of this pump to check the
system (for example, following maintenance activities). As with the operation of the equalization
system in the automatic modes (see Sections 2.2.2.2 and 2.2.2.3), the operator should ensure that
the startup procedures described in Section 2.2.2.1 are followed before operating the system
manually.

The operator must carefully monitor the fluid levels in the equalization tank (T-1) and the OWS
effluent tank (T-7) during manual operation to ensure that these tanks are not overfilled or
overdrawn. The flow rate or speed of Pump P-13 can be altered while operating in manual mode
by turning the PLC panel doormounted potentiometric dial clockwise to speed it up, or

counterclockwise to slow it down; however, care should be taken when doing this as the setting
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used in manual mode will stay in place when the pumps are put back in AUTO. Operation of
Pump P-13 will not be controlled by the PLC while in the manual mode, as this could cause an
alarm condition due either to a low liquid level in The equalization tank (T-1), or an overflow
condition in the OWS effluent tank (T-7), which will cause hazardous material spills or
permanent mechanical damage if the operator is not continuously monitoring the tank levels. The
liquid levels in both tanks should only be monitored by utilizing the sight glasses on the eastern

end of both tanks, or by opening the inspection hatches.

2.2.2.3 Shutdown Procedures
When the equalization system is shut down to perform maintenance or other purposes, the

following procedures should be followed:

Step 1: Turn off extraction Pumps P1-P10.

Step 2: Turn off backwash Pump P-19.

Step 3: If the equalization tank (T-1) is to be drained, the operator must first pump down
the tank to 4.5 feet above the tank floor, then switch the valve sequence, as described in
Section 2.2.2.5 for operating the tank in DNAPL mode, to pump the last 3 feet out of the
tank. Due to the presence of a solids exclusion baffle in front of the DNAPL draw-off
point on the equalization tank (T-1), there will be 1 foot of fluid remaining in the tank
after all the fluid is pumped from the tank.

Step 4: Close valves 21, 22, 24, 105, and 106.

Step 5: Follow lock-out/tag-out procedures and confined space entry procedures, in
accordance with the site health and safety plan, before conducting any maintenance

activities.

2.2.3 Oil-water Separator System

The following subsections address startup procedures, automatic operating procedures, manual
operating procedures, and shutdown procedures for the OWS system. This system consists of the
OWS tank (T-2), the OWS effluent tank (T-7), Pumps P-14 and P-15, level meters LS/LE-16, and
sight glasses LI-19 and LI-22. These items are described in detail in Sections 2.1.5, 2.1.13,
2.1.14, and 2.1.21.

2.2.3.1 Startup Procedures

The following procedures should be followed when starting (1) the DNAPL extraction Pumps
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(Pumps P-1 through P-10), (2) the decontamination sump extraction pump (Pump P-12), and (3)
the equalization tank (T-1) pump (P-13)—in automatic or manual mode—to ensure that the level
in the OWS effluent tank (T-7) is not overfilled, and the OWS properly separates water, LNAPL,
and DNAPL:

Step 1: Ensure that the valve position sequence is in accordance with Table 2-1.
Step 2: Verify that the selector switch for Pumps P-13, P-14 and P-15 are in the AUTO

position.

2.2.3.2 Manual Operating Procedures

The OWS system may be operated manually by turning the selector switch for Pumps P-14 and
P-15 to the HAND position. The system should only be operated in manual mode for
maintenance purposes or other special circumstances that may require the operation of this pump
to check its operation (for example, following maintenance activities). As with all pumps in the
facility, permanent mechanical damage will be caused by allowing the pumps to run for
prolonged periods without fluid in the impellers. Like the operation of the OWS system in the
automatic modes (see Sections 2.2.3.2 and 2.2.3.3), the operator should ensure that the startup

procedures described in Section 2.2.3.1 are followed before operating the system manually.

2.2.3.3 Shutdown Procedures
When the OWS system is shut down to perform maintenance or other purposes, the following

procedures should be followed:

Step 1: Turn off Pump P-13.

Step 2: If P-15 is in AUTO mode, the PLC will shutdown P-15 when the level of water in
Tank-7 reaches 7 inches.

Step 3: Close valves 23, 25, and 50 to isolate the tank from subsequent flow from either
direction.

Step 4: Follow lock-out/tag-out procedures and confined space entry procedures, in
accordance with the site health and safety plan before conducting any maintenance
activities.

Step 5: As floating contaminant constituents will go under the LNAPL chamber weir into
the OWS effluent chamber until the fluid level is above the bottom of the LNAPL
chamber, the tank should be refilled up to the bottom of the LNAPL chamber in the OWS
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prior to initiating flow from the equalization tank (T-1). If that is not feasible, the cover
over the OWS effluent chamber should be opened to remove those contaminant
constituents before they enter the OWS effluent tank (T-7).

2.2.4 Dense Nonaqueous-phase Liquid Storage Tank

The following subsections address startup procedures, automatic operating procedures, manual
operating procedures, and shutdown procedures for the DNAPL storage tank. This system
consists of Tank T-3, Pumps P-14 and P-17, contact probe LE/Level Contact (LC)-15, and float
switch LE/LF-15. These items are described in detail in Sections 2.1.7, 2.1.13, and 2.1.14.

2.2.4.1 Startup Procedures

The following procedures should be followed when starting (1) the DNAPL extraction Pumps
(Pumps P-1 through P-10), (2) the decontamination sump extraction pump (Pump P-12), (3) the
equalization tank (T-1) pump (P-13), and (4) the OWS system—in automatic or manual mode—

to ensure that Tank T-3 is not overfilled:

Step 1: Ensure the valve position sequence is in accordance with Table 2-1.
Step 2: Verify that the selector switch for Pump P-14 is in the AUTO position.

2.2.4.2 Manual Operating Procedures

The DNAPL storage tank can be filled manually by turning the selector switch for Pump P-14 to
the HAND position. Filling the DNAPL storage tank in manual mode should only be conducted
for maintenance purposes or other special circumstances that may require the operation of this
pump to check its operation (for example, following maintenance activities). A full condition in
the tank will only be indicated by the red alarm light and audible enunciator located on the top of
the DNAPL storage tank (T-3). The PLC will not shut down transfer pumps operating in
MANUAL mode. As with the operation of the DNAPL storage tank in the automatic modes (see
Sections 2.2.4.2 and 2.2.4.3), the operator should ensure that the startup procedures described in

Section 2.2.4.1 are followed before operating the system manually.

Pump P-17 can only be operated manually. This pump is started and stopped using a local switch
at the pump. The operator must carefully monitor the fluid levels in Tank T-3 and in the receiving

tank during manual operation to ensure that (1) Pump P-17 is not operated dry and (2) the
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receiving tank is not overfilled. This should include visual inspection of the liquid level in the

sight glass (L1-20), and observation of the line pressure on the downstream side of Pump P-17.

2.2.4.3 Shutdown Procedures
When the DNAPL storage tank is shut down to perform maintenance or other purposes, the
following procedures should be followed:
Step 1: Turn off Pump P-14.
Step 2: Close valves 24, 51, 52, 55, and 56 to isolate the tank from subsequent flow from
either direction.
Step 3: Follow lock-out/tag-out procedures and confined space entry procedures, in
accordance with the site health and safety plan, before conducting any maintenance

activities.

2.2.4 Light Nonaqueous-phase Liquids Storage Tank

The following subsections address startup procedures, automatic operating procedures, manual
operating procedures, and shutdown procedures for the LNAPL storage tank. This system
consists of Tank T-5, Pump P-16, contact probe LE/LC-14, and float switch LE/LF-14. These
items are described in detail in Sections 2.1.8, 2.1.13, and 2.1.14.

2.2.5.1 Startup Procedures

The following procedures should be followed when starting (1) the DNAPL extraction pumps
(Pumps P-1 through P-10), (2) the decontamination sump extraction pump (Pump P-12), (3) the
equalization tank (T-1) Pump (P-13), and (4) the OWS system—in automatic or manual mode—

to ensure that Tank T-5 is not overfilled:

Step 1: Ensure that the valve position sequence is in accordance with Table 2-1.

2.2.5.2 Manual Operating Procedures

The LNAPL storage tank can only be filled by gravity flow. Pump P-16 can only be operated
manually. This pump is started and stopped using a local switch at the pump. The operator must
carefully monitor the fluid levels in Tanks T-5 and in the receiving tank during manual operation
to ensure that (1) Pump P-16 is not operated dry and (2) the receiving vessel is not overfilled.

This should include visual inspection of the liquid level in the sight glass (LI-21) and the pressure
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gauge located downstream of the pump.

2.2.5.3 Shutdown Procedures
When the DNAPL storage tank is shut down to perform maintenance or for other purposes, the

following procedures should be followed:

Step 1: Close valves 50 and 59 to isolate the tank from subsequent flow from either
direction.

Step 2: Follow lock-out/tag-out procedures and confined space entry procedures, in
accordance with the site health and safety plan, before conducting any maintenance

activities.

2.2.6 Sand Filters

The following subsections address startup procedures, automatic operating procedures, manual
operating procedures, and shutdown procedures for the sand filter system. This system consists of
a series of three sand filters, associated piping and a valve manifold to regulate the flow through
the filters in various configurations, and a pressure indicator. These items are described in detail
in Sections 2.1.9 and 2.1.20.

2.2.6.1 Startup Procedures

The following procedures should be followed when starting (1) the DNAPL extraction pumps
(Pumps P-1 through P-10), (2) the decontamination sump extraction pump (Pump P-12), (3) the
equalization tank (T-1) pump (P-13), and (4) the OWS system—in automatic or manual mode—

to ensure that sand filters will operate effectively:

Step 1: Ensure that the valve position sequence is in accordance with Table 2-1.

2.2.6.2 Manual Operating Procedures

As noted in Section 2.2.6.2, the sand filter system is a passive system that is operated in different
configurations by opening and closing a series of valves on the sand filter piping manifold. No
difference exists between operating the sand filter system in manual mode and the automatic
modes described in Section 2.2.6.2 and 2.2.6.3. Manual operations involving backwash activities

of the sand filters are described in Section 3.1.8.

McDonald Construction 27 Revision 2.0
Slidell, LA August, 2004



DNAPL Recovery System and WWTP Operation and Maintenance Manual
Madisonville Creosote Works Superfund Site

2.2.6.3 Shutdown Procedures
When a sand filter is shut down to perform maintenance or other purposes, the following

procedures should be followed:

Step 1: Turn off Pump P-15.

Step 2: Close valves 26, 35, and 69.

Step 3: Slowly open valves 95, 96, and 97 to bleed off any residual pressure and drain the
water from the vessels. Any air pressure on the manifold or in each vessel can be relieved
by slowly opening valves 101, 102, and 103 after the drain valves have been open for a
few minutes. Close the inlet and outlet valves to each sand filter that is being shut down.
Step 4: Reverse the shutdown process to bring the other sand filters back on-line.

Step 5: Follow lock-out/tag out procedures and confined space entry procedures, in
accordance with the site health and safety plan, before conducting any maintenance

activities.

If the sand filter system is to be shut down for more than 2 weeks, isolate the sand filter(s) to be
shut down by closing the inlet valve (see Table 2-1), then slowly open the corresponding drain
valve located on the bottom of that vessel. Relieve air pressure by slowly opening the

corresponding air relief valve located at the top of each vessel.

2.2.7 Liquid-phase Activated Carbon

The following subsections address startup procedures, automatic operating procedures, manual
operating procedures, and shutdown procedures for the LPAC system. This system consists of
two LPAC units, an associated piping and valve manifold to regulate the flow through the filters
in various configurations, and three pressure indicators. These items are described in detail in
Sections 2.1.10 and 2.1.20.

2.2.7.1 Startup Procedures

The following procedures should be followed when starting (1) the DNAPL extraction pumps
(Pumps P-1 through P-10), (2) the decontamination sump extraction pump (Pump P-12), (3) the
equalization tank (T-1) Pump (P-13), and (4) the OWS system—in automatic or manual mode—

to ensure that LPAC units will operate effectively:

Step 1: Ensure the valve position sequence for all valves is in accordance with Table 2-1.
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2.2.7.2 Manual Operating Procedures

As noted in Section 2.2.7.2, the LPAC system is a passive system that is operated in different
configurations by opening and closing a series of valves on the LPAC piping manifold. No
difference between exists operation of the LPAC system in manual mode and the automatic
modes described in Sections 2.2.7.2 and 2.2.7.3.

2.2.7.3 Shutdown Procedures
When an LPAC unit is shut down to perform maintenance or other purposes, and flow is to

continue through the other unit, the following procedures should be followed:

Step 1: Turn off Pump P-15.

Step 2: To isolate LPAC unit C-1A, close valves 36 and 45. Valves, 41, 44, and 49
should already be closed for normal operation of C-1B.

Step 3: The water and pressure in the LPAC can be drained by slowly opening valve 86.
To isolate C-1B, close valves 37 and 46. Valves 40, 43, 48, and 49 should already be
closed for normal operation of LPAC unit C-1A. The water and line pressure in LPAC
unit C-1B can be relieved by slowly opening valve 88.

Step 4: Reverse the shutdown process to bring the other LPAC unit back on-line.

*Step 5: Follow lock-out/tag-out procedures and confined space entry procedures, in
accordance with the site health and safety plan, before conducting any maintenance

activities.

If an LPAC unit is to be shut down for more than 2 weeks, isolate the vessel by closing the valves
listed in Table 2-1 that place the opposite LPAC unit in service. Bleed off any residual pressure,

open the manway, and pump off any liquid to the equalization tank (T-1).

2.2.8 Vapor-phase Activated Carbon Units

The following subsections address startup procedures, automatic operating procedures, manual
operating procedures, and shutdown procedures for the vapor-phase activated carbon (VPAC)
system. This system consists of two VPAC units and an associated piping and valve network to

regulate the flow through the units. These items are described in detail in Sections 2.1.12.
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2.2.8.1 Startup Procedures

The following procedures should be followed when starting (1) the DNAPL extraction Pumps
(Pumps P-1 through P-10), (2) the decontamination sump Pump (Pump P-12), (3) the equalization
tank (T-1) Pump (P-13), and (4) the OWS system—in automatic or manual mode—to ensure that
VPAC units will operate effectively:

Step 1: Ensure that the valve position sequence is in accordance with Table 2-1.

These valves should be tagged “Do not operate” to ensure that the valves are not inadvertently

closed during operation of the DNAPL recovery system and WWTP.

2.2.8.2 Manual Operating Procedures

No operating procedures are associated with the operation of the VPAC.

2.2.8.3 Shutdown Procedures
When a VPAC unit is shut down to perform maintenance or replacement, the following
procedures should be followed:
Step 1: Turn off all pumps associated with the DNAPL recovery system and WWTP.
Step 2: Close valves 65 and 68.
Step 3: Follow procedures in accordance with the site health and safety plan before

conducting any maintenance activities.

If a VPAC unit is to be shut down for more than 2 weeks, isolate the vessel by closing the valves
listed in Table 2-1.

2.2.9 Water Wells

The following subsections address startup procedures, automatic operating procedures, manual
operating procedures, and shutdown procedures for the water well system. This system consists
of two water wells; associated electrical, piping, and valve network; and pressure tanks to
regulate the flow from the units. These items are described in detail in Sections 2.1.21. The
thermal plant well may be used in the future for irrigation purposes; however, it is not associated
with the DNAPL recovery system or the WWTP and does not have a power feed. Therefore, it is
not described further in this section. The following subsections describe the operation of the
WWTP well in association with the operation of the WWTP.
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