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SECTION 1

INTRODUCTION

1.1 PROJECT BACKGROUND

The Atlantic Richfield Company, on behalf of BP manages an environmental remediation
system at the former Carborundum Facility at 2040 Cory Drive in Sanborn, NY (see Figures 1
and 2, Site Plan). The system was designed, built, and commenced operation in mid-1993. The
system incorporated a soil vapor extraction system (SVES), as well as treatment of groundwater
extracted by the groundwater remediation system (GRS) for discharge to the SPDES outfall (see
Appendix A for the original record drawings). The systems were installed in order to address
chlorinated solvents identified in the soil and groundwater. The SVES operated until September
2001. AIll SVES operations were discontinued in 2002 with approval of the New York State
Department of Environmental Conservation (NYSDEC). The SVES was completely
decommissioned by the end of 2006. The GRS continued operation after the SVES operations
were discontinued. In 2012, the Vault Water Collection and Conveyance (VWCC) system was
added to collect the groundwater from the Metaullics furnace vaults for processing through the
treatment system along with the recovery well groundwater. The GRS operates with goals to
provide onsite migration control, and to prevent offsite migration of groundwater containing
volatile organic compounds (VOCs).

1.2 PURPOSE OF OM&M MANUAL

This document presents an operations, maintenance, and monitoring (OM&M) manual for
post-remedial construction activities at the site, which complies with the requirements set forth
under 6 NYCRR Part 360-2.1 5(i)(7). This manual was prepared in accordance with guidance
from NYSDEC Draft DER-10 (NYSDEC, 2002) and BP REMED-GP 35-0001 Inspection and
Maintenance Requirements for Remediation Systems Manual Section 5.5. In addition to GRS
operation and maintenance, this manual describes the groundwater monitoring, reporting
requirements, emergency response procedures, and community involvement.

1.3 SPECIAL SITE-SPECIFIC SAFETY WARNINGS (DO’S AND DON’TS)

A Health, Safety, Security, and Environment (HSSE) Plan is included in Appendix B,
detailing the site safety requirements. A hard hat, high visibility vest, long sleeve shirt,
protective glasses with side shield, gloves as needed, and steel-toed boots are required at the site,
both inside the treatment plant and outside. Elevated levels of volatile organics (mainly
chlorinated ethenes) have been identified in the groundwater at the site. Mechanical and
electrical hazards exist within the treatment plant, and therefore, any repairs or operation of the
system should be done by someone with appropriate knowledge and training following Parsons
Defined Practices. Any work at the site requires that a Work Risk Assessment be developed in
advance of the work. Once the Work Risk Assessment is completed, TSEAs, Tool-box
meetings, and any required work permits (ie. working at heights, hot work, etc.) will be
completed daily prior to the start of work.
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1.4 RECORDS MANAGEMENT
SPDES

In accordance with the current State Pollutant Discharge Elimination System (SPDES)
permit, a copy of the permit, along with a minimum of the three most recent years of all
documentation related to the SPDES discharge, are maintained at the site. These documents will
include the monthly discharge monitoring reports (DMRs) that are provided to NYSDEC, and
letters, memoranda, and facsimiles related to excursions of the SPDES permit. Inspection of the
system and documentation are completed by NYSDEC approximately annually.

Monitoring Reports

Monitoring reports are completed quarterly, based on a calendar year. The first report
covers the months of January, February, and March; the second covers April, May, and June; the
third includes July, August, and September; and an annual report (Periodic Review Report or
PRR) is completed covering the entire year. Reports document the day-to-day operation of the
system and results of the quarterly groundwater monitoring. Reports are maintained at the site
and in the Parsons office file.

Site Activities

A Daily Toolbox Meeting Record (DTMR) form is completed on a daily basis and covers
the activities planned for that specific day. For each activity to be completed at the site, a Task
Safety Environmental Analysis (TSEA) is completed and reviewed each time that the activity is
planned. Certain jobs require the completion and authorization of work permits including
working at heights, confined space entry, and hot work. Appendix B of the HSSE plan includes
copies of blank DTMR’s, TSEA’s, and work permits. The HSSE plan should be referenced to
determine what activities require completion and authorization of a work permit. DTMR’s,
TSEA's, and work permits are available at the work site during the time that the documents are
active, and are later maintained in a project file.

Incident Reporting

All incidents must be reported, whether or not they result in lost work time or injury.
Reporting is required to both Parsons and Atlantic Richfield Company. The HSSE plan in
Appendix B provides information on reporting requirements.
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SECTION 2

SITE DESCRIPTION AND BACKGROUND

2.1 HISTORY OF SITE OPERATIONS

Industrial operations at the site began in 1963. In 1983, trichloroethene (TCE) was first
identified in the facility’s SPDES outfall from samples collected during a NYSDEC inspection
and in groundwater samples from production well P-2. The Remedial Investigation (RI) report
indicates that TCE was used at the site from 1963 through 1983. Other chlorinated organics used
during this time period included 1,1,1-trichloroethane (TCA) and carbon tetrachloride. TCA was
still in use at the site in 1990, but carbon tetrachloride was not. Methylene chloride was used
beginning in June 1988 (E&E, 1990).

The first field investigation was conducted in August 1984 and included soil borings, well
installations, and groundwater sampling. Six groundwater monitoring wells (B-3M through B-
8M) were installed in the top of rock during the first investigation. The second investigation was
completed in 1986 and 1987. Tasks during the second investigation included the installation of
six additional groundwater monitoring wells (B-9M through B-14M), a soil gas survey, a 24-
hour pumping test at well P-2, private well and sump sampling, and seismic refraction and
resistivity surveys. A third phase of work, designed to further define the extent of chlorinated
organic impacts in the groundwater and fill in data gaps for the remedial design, was completed
in 1988 and 1989. Tasks included the installation of 10 additional groundwater monitoring wells
in the top of rock, three wells in deep bedrock, residential well and sump sampling within a 0.75-
mile radius of the site, installation of a groundwater recovery well, sediment and surface water
sampling, sampling for dense non-aqueous phase liquid (DNAPL), investigation of the sewer
trench on Cory Road, and conceptual development of an Interim Remedial Measure (IRM) for
septic tank closure on the plant site (ROD, 1991).

In February 1989, an Order on Consent was implemented to combine all of the studies and
conduct further work under the New York State Superfund program. A Phase Il Rl was
completed in 1989 and 1990, and included the installation of four additional top-of-rock wells, a
soil gas survey at the DOD housing facility, soil sampling at the SPDES outfall, completion of an
IRM for septic tank closure, and preparation of a vacuum extraction treatability study in a source
area. Ecology and Environment, Inc. (E&E) completed a Feasibility Study (FS) report in
October 1990. The FS determined that the preferred alternatives for impacts at the site were:
extract the groundwater both on and off site, treat onsite soils to 3 parts per million (PPM) or
less, and monitor groundwater and soil gas.

A Soil Remediation/Groundwater Treatment System was designed, built, and commenced
operation in mid-1993. The system incorporated a soil vapor extraction system (SVES), as well
as treatment of groundwater extracted by the groundwater remediation system (GRS) for
discharge to the SPDES outfall. The SVES operated until September 2001. All SVES
operations were discontinued in 2002 with approval of NYSDEC. The GRS continued operation
after the SVES operations were discontinued.
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In 2012, the Vault Water Collection and Conveyance (VWCC) system was added to collect
the groundwater from the manufacturing facility furnace vaults for processing through the
treatment system along with the recovery well groundwater. The GRS operates with goals to
provide onsite migration control, and to prevent offsite migration of groundwater containing
VOCs.

2.2 SITE GEOLOGY AND HYDROGEOLOGY

Overburden deposits encountered during the RI consisted of approximately 8 to 25 feet of
unconsolidated material underlain by dolomitic bedrock (E&E, 1990). Most of the borings at the
site encountered silty-clay lacustrine deposits, with irregular zones of sand and gravel at the
bottom of the overburden in some locations (E&E, 1990).

The RI identified the underlying bedrock as the Lockport Dolomite. It was investigated in
the RI to a maximum depth of 70 feet from ground surface. Regional studies of the Lockport
Dolomite show the upper 10 to 20 feet to be more highly fractured and transmissive than the
lower bedrock zones (Zenger, 1965; Johnston 1964). The majority (85%) of the wells installed
for the RI were installed into the upper 5 to 15 feet of bedrock. The degree of fracturing in the
upper bedrock was found to be inconsistent across the site (E&E, 1990).

Groundwater was encountered during the RI in the unconsolidated deposits as well as the
bedrock beneath the site. Groundwater elevations were reported to drop significantly in the
summer and early fall, and rise in the late winter and spring (E&E, 1990).

The RI report identified the following prominent hydrogeologic features:

e The direction of groundwater flow in the bedrock is to the southwest, south,
southeast, and east. The predominant flow is to the south and southwest;

e The overburden is 8 to 25 feet thick and partially saturated;

e The overburden is comprised mostly of silt and clay and is a saturated aquitard rather
than an aquifer;

e Groundwater flow through the overburden is slow;

e The upper 10 to 20 feet of the bedrock is more highly fractured than the deeper
bedrock;

e Groundwater flow through the upper bedrock is primarily controlled by the bedding
plane fractures;

e A vertical fracture system may also exist in the area, providing conduits for flow
between bedding plane fractures and for limited deeper migration. Vertical fractures
are secondary to the bedding plane fractures;

e The vertical gradient within the bedrock aquifer varies laterally and seasonally across
the area;

e The vertical gradient from overburden to the bedrock appears to be upward in the late
winter and spring and downward in the fall;

e The interconnectedness of the bedrock fracture system beneath the site controls the
rate and, to some extent, the direction of groundwater flow.

The Evaluation Report (H&A, 1998) identified that the site hydrogeology was more
complex than previously identified in the Rl (H&A, 2000). Review of local and regional
geologic references, aquifer response to GRS operations, down-hole observations, vertical and
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horizontal permeability test results, rebound test results, packer withdrawal sampling results, and
vertical gradients, indicated that the bedrock beneath the site was comprised of distinct
hydrogeologic zones. These were denoted as Top of Rock, and Zones 1 through 4. The
Evaluation Report indicated that the distinct bedrock hydrogeologic zones beneath the site have
independent piezometric heads and water-bearing and contaminant characteristics. The report
further identified that wvertical fractures are likely present and possibly allow
contaminant/DNAPL migration. However, it appears that the horizontal zones dominate
groundwater flow. Based on this information, pumping wells were re-constructed to collect
groundwater from shallower zones (Top of Rock and Zone 1) in 2001 and 2002.

2.3 DESCRIPTION OF REMEDIAL ACTION

The system is a groundwater extraction and treatment system with treatment accomplished
by air stripping with carbon polish. Water from the GRS and VWCC system is discharged to the
SPDES outfall.

2.4 GOALS OF REMEDIAL ACTION

With the discontinuation of the SVE system and re-evaluation of the remedial goals (H&A,
1998 and July 2001 meetings), the primary goal of the system was refocused on providing on-
site groundwater migration control to prevent off-site migration of dissolved solvents.
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SECTION 3

MONITORING AND TESTING

Monitoring of the treatment system is conducted to verify proper system operation and
remediation status. Specific data collection activities and schedules discussed in this section are
pertinent for normal operations and regularly scheduled inspection and monitoring activities.

3.1 GROUNDWATER MONITORING PLAN

Changes to the previous groundwater sampling plan were proposed to NYSDEC in a letter
dated September 22, 2005. NYSDEC was agreeable to the changes, as stated in an October 14,
2005 approval letter from NYSDEC. In 2009, PW-4 was added to the list of wells to be sampled
quarterly with approval from NYSDEC.

During each quarter, groundwater samples are collected and submitted to a New York State
certified analytical laboratory (Lancaster Laboratories, Inc. (LLI)) for volatile organic compound
(VOC) analysis by USEPA Method 8260B. The quarterly sampling event in April also includes
sampling for natural attenuation parameters. These analyses are also completed by LLI. Table 1
provides a summary of the current groundwater monitoring program sampling schedule. Figures
2 and 2A provide the well locations on the Site Plan. Limited data validation is performed on the
analytical results. Data reports from the laboratory are reviewed for compliance with holding
times and calibration parameters.

LLI became the selected analytical laboratory for groundwater samples beginning in 2010.
LLI is a New York State certified laboratory, and NYSDEC was notified of the change.

3.1.1 Water Level Monitoring

Water levels are measured in all of the monitoring and pumping wells (see Figures 2 and
2A, Site Plan) quarterly, on the same day, prior to the collection of groundwater samples. Water
levels are measured (to the nearest 0.01 feet) from the top of the well casing using an electronic
water level meter. The water level meter is decontaminated between measurements at each well.
Water level elevations are calculated using the surveyed elevations of the top of well casings and
the measured depth to groundwater. The groundwater elevation data is then contoured for
presentation in the quarterly monitoring reports.

3.1.2 Groundwater Sample Collection
VOC Samples Only

For VOC samples, each well is first purged by removing three to five well volumes of water
with a decontaminated purge pump, dedicated high-density polyethylene (HDPE) bailer, or the
sampling port on the pumping well until parameters are stabilized. Purge water is contained,
transported to the treatment building, and placed into the treatment system. During purging, the
number of gallons purged, temperature, specific conductivity, turbidity, and any comments are
recorded on a field form several times during purging and at sample collection.
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Groundwater samples are divided into three different groups based on historical analytical
results from individual wells. The sampling groups are identified as least impacted (low),
medium impacted (medium), and most impacted (high). To the extent practicable, the wells in
the low group are sampled first, followed by wells in the medium group, and lastly wells in the
high group. Each sample submission group is marked on the chain-of-custody (COC) prior to
delivery to the analytical laboratory.

Groundwater samples are collected using dedicated HDPE bailers. Immediately after
sample collection, pH, conductance, temperature, and turbidity are measured and recorded.
Groundwater sample collection data and field records are presented in the quarterly data
summary reports. The samples are placed in pre-cleaned, labeled 40-ml glass vials provided by
LLI. The sample vials do not contain preservative, in accordance with NYSDEC protocols.
Three sample vials are collected from each well. Containers are visually inspected to confirm
that they do not contain air bubbles.

Quality assurance/quality control (QA/QC) samples include field duplicates, matrix
spike/matrix spike duplicates (MS/MSD), and equipment blanks. To the extent practical,
QA/QC sample sets are collected at a rate of one per sample designation group. Equipment
blanks are collected using laboratory supplied deionized water run through decontaminated
sampling equipment.

Natural Attenuation and VOC Samples

Low-flow sampling methods are employed in April of each year for collection of
groundwater samples from specified wells (see Table 1). A pneumatically operated bladder
pump is placed approximately 1 to 2 feet above the well bottom. Groundwater is pumped
through an in-line flow cell until groundwater quality readings for the indicator parameters (pH,
temperature, conductivity, redox, and dissolved oxygen) stabilize. Once the parameters stabilize,
the groundwater sample is collected. Flow rates during purging and sampling are kept at or
below 1,000 milliliters per minute (ml/m). Purge water is contained, transported to the treatment
building, and placed into the treatment system. Groundwater quality readings are documented
on the field sampling form.

Groundwater samples are submitted to LLI and are analyzed for select halogenated VOCs
and natural attenuation parameters (biological oxygen demand, chemical oxygen demand,
chloride, nitrate, nitrite, sulfate, iron, manganese, methane, ethane, and ethene). Field tests are
immediately completed by the sampler for alkalinity and ferrous iron, while still at the sampling
location. The results of the field tests are documented on the field sampling form. The
analytical reports, analytical summaries, COCs, and a water quality database historic summary
are presented in the quarterly reports for the site.

3.2 SPDES COMPLIANCE SAMPLING
3.2.1 General

Weekly samples are collected at Outfall 01A in order to comply with the State Pollution
Discharge Elimination System (SPDES) discharge permit for the site. A copy of the permit is
kept at the site for reference. Outfall 01A is at the discharge from the treatment system
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immediately prior to leaving the treatment building. Its location is after the water has passed
through the particulate filters, air strippers, and carbon units.

3.2.2 Sampling Program

Discharge volume is measured continuously. VOC and pH samples are collected weekly.
Twice monthly, samples are collected for biological oxygen demand (5-day), total suspended
solids, oil and grease, and total phenolics. Monthly samples are collected for temperature, total
residual chlorine, total metals (iron, cadmium, chromium, copper, lead, arsenic, and zinc) and
dissolved metals (copper and zinc). Total nickel and silver are analyzed and reported quarterly.
All analytical work is completed by LLI, except for temperature, pH and residual chlorine which
are measured immediately after sample collection in the field.

3.2.3 Sampling Procedures

A totalizer at 01A monitors discharge volume continuously. SPDES effluent samples are
collected at the 01A sample point inside the treatment building. Samples are collected and held
within a refrigerator until they are transported to the analytical laboratory (LLI). Metals,
phenols, total suspended solids (TSS) and BOD5 samples are collected as a 24-hour composite
using a programmed ISCO brand sampler. VOC’s are sampled using grab samples taken every
two hours over an 8-hour period to allow for individual sample analysis as well as an 8-hour
composite sample which is completed by the laboratory. pH, oil and grease, temperature, and
total residual chlorine are collected via grab sampling. Total residual chlorine, pH, and
temperature grab samples are measured in the field.

3.2.4 SPDES Reporting

A Discharge Monitoring Report (DMR) covering each month, is required to be submitted to
NYSDEC by the 28" of each month, for the period covering the prior month. In the event of an
exceedence of one or more permit levels, the analytical laboratory (LLI) immediately contacts
the permit holder. The permit holder completes a Notice of Non-Compliance for submittal to
NYSDEC if needed. NYSDEC is required to be notified by phone within 24 hours of identifying
the exceedence, and informed that an exceedence has occurred. The written noncompliance
report must be submitted within five days if directed to do so by NYSDEC.

In accordance with the SPDES permit, any information pertaining to the permit must be kept
in a file at the site for a minimum of three years. Information to be maintained at the site
includes all calibration and maintenance records, copies of all reports required by the SPDES
permit, and records of all data used to complete the application for this permit. A copy of the
SPDES permit is included in Appendix D, Permits and Registrations.

3.3 ANALYTICAL METHODS

Analytical work related to samples for SPDES compliance will comply with 40 CFR Part
136, unless otherwise stated in the SPDES permit. Table 2 provides the sample analytical
methods used for both the groundwater and SPDES compliance samples.

3.4 TREATMENT SYSTEM MONITORING

The groundwater treatment system will be monitored for proper system operations and
individual equipment status and performance. Monitoring requirements will be discussed
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individually. The Programmable Logic Controller (PLC) via the Human Machine Interface
(HMI) shall be used when possible to check system performance and system operating
conditions. The system can also be monitored remotely using a VNC system on a PC. In
addition to utilizing the PLC, operator inspections will be performed to ensure proper system
operation. The process system monitoring goals include determining the influent flow rates to
the treatment building, accurately measuring the mass of VOCs extracted from the subsurface,
and determining equipment inspection and maintenance schedules.

3.4.1 Monitoring Frequency

The recovery and treatment system is monitored 24 hours per day, seven days per week by
the PLC. Inspection of the treatment and recovery system is performed by the operator on each
site visit to ensure that the system operates as designed. Inspections include a site walk-through
to monitor flow meter readings, freeze protection, piping integrity, pump and blower operation,
and system pressures. Specific monitoring/inspection log sheets, such as daily monitoring logs,
are located in Appendix C, Records and Forms.

3.4.2 Groundwater Treatment System Monitoring

To ensure proper operation of the groundwater treatment system, routine inspections will be
conducted to verify optimum performance of all system components. The PLC via the HMI will
be used to monitor the performance of the system components.

Performance monitoring includes the following:

Recovery Well (P-2, P-3, P-4, PW-1, PW-3, PW-4) level and pump status
Containment area drain sump/building drain sump status
Influent/Equalization (T-801) and effluent (T-802) tank levels
Treatment system filter feed pump (P-803B, P-803C) status
VWCC vault (1, 2, 3) levels and pump (P-001, P-002, P-003) status
VWCC tank levels (T-001[a.k.a. consolidation sump], T-002)
VWCC consolidation sump (T-001) pump (P-004, P-005) status
VWCC system filter feed pump (P-006, P-007) status

VWCC pre-filter motor control valve status

VWCC filter differential pressure status

Air stripper (S-801A) sump level

Air stripper transfer pump (P-805A, P-805C) status

Air stripping blower (B-801) status

Effluent pump (P-810A, P-810B) status

Effluent flow rate

Abnormal operating conditions are monitored by the PLC using the alarms listed below:

Groundwater extraction well high and low level alarms

Loss of radio telemetry for groundwater extraction wells
Influent/Equalization tank (T-801) water level, high and low level alarms
Filter feed pumps (P-803B, P-803C) failure to start alarms

Air stripper reservoir high and low water level alarms

VWCC Vaults (1,2,3) and tanks (T-001, T-002) high level alarms
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VWCC pre-filter differential pressure and alarm

Air stripper blower air low flow rate alarm

Air stripper transfer pump (P-805A, P-805C) failure to start alarms
Effluent tank high and low level alarms

Effluent pump (P-810A, P-810B) failure to start alarm

Containment area drain sump/building drain sump high level alarms

Facility inspections are conducted on a periodic basis to record additional operating
pressures, differential pressures, temperatures, and flow rates. Refer to the IM Program
Inspection and Maintenance Plan located in Attachment 111, Appendix E.

3.5 SYSTEM EVALUATION AND CONTINGENT/CORRECTIVE ACTIONS

Data collected during routine operator inspections is reviewed by the operator and/or Project
Engineer weekly. If data collected reveals non-optimum performance, the operator and/or
Project Engineer shall review potential contingent corrective actions to remedy the problems.
Remedies shall then be implemented until the problem is solved. Prior to adjusting the treatment
system components based on an evaluation of the monitoring data, it is necessary that the
remedial systems be in full working order with no obvious mechanical or electrical problems.
The operator must be knowledgeable of the general start-up procedures presented in SOP-1
(Volume 11 of this manual). Many of these procedures will apply to the assessment of possible
contingent/corrective actions identified through analysis of monitoring data. The operator must
be thoroughly familiar with the maintenance schedules provided in Section 8.0.

The general maintenance program is important to prevent deterioration or malfunction of the
individual components. Many of the inspections that may arise out of an analysis of monitoring
data will be identical to these procedures. Potential conditions that may arise and require
changes in the system or indicate maintenance is required are summarized below.

e If the water pressure drop across the air stripper has significantly increased, this may
indicate that fouling has occurred, creating insufficient surface area for air/water
contact or channeling of flow within the unit. The fouling may be due to either
biological growth, mineral scaling (calcium/magnesium/iron), and/or high levels of
suspended solids. It may be recommended that samples be collected from the
discharge of the air stripper in order to assess the degree of fouling. In the event of
scaling, the stripper must be shut down and visual observation made of the tray tops
and bottoms via inspection ports. If a fouling problem is verified, then corrective
procedures will be implemented. These may include adding a biocide feed system,
cleaning of the air stripper trays, or complete replacement of the trays, if conditions
warrant.

e If the pressure drop across the pre-filters has significantly increased, this may indicate
that the filter element needs cleaning or replacing. The pre-filters contain disposable
bag filters that may be changed as required following manufacturer’s
recommendations.

e Flooding or leak conditions are usually related to breaks in system piping, or leaks
from system fittings. Other causes may be attributable to: malfunctioning transfer
pumps, faulty high level sensors in either the influent tank or air stripper reservoir,
improperly aligned ball valves, stress cracks in the treatment equipment or piping, or

PARSONS

BP_OMM MANUAL_2013 UPDATE FINAL.DOCX
AUGUST 16, 2013



loose seals or couplings. Each of these should be assessed for applicability, and the
appropriate corrective actions taken. In the event of a leak in the treatment system, a
containment sump will collect the water and pump back to the influent/equalization
tank (T-801).

e If the pressure drop across the lead liquid phase carbon unit has significantly
increased, this may indicate that the unit needs to be backflushed, backwashed, or
replaced. If it is determined that the carbon needs to be replaced, complete the
change following manufacturer’s recommendations.

e Low pumping rate from VWCC vault pumps (P-001, P-002, P-003) and/or lack of
control of water level in the vaults is usually caused by debris (sand in vaults 1&2)
building up around pump inlet or partial blockage of the pipe from the vault pump to
the consolidation sump (T-001). Pumps in the sumps must be cleaned out and if
necessary, the pipe flushed out using potable water. Failure of vault pumps to start or
stop can be caused by the pump-mounted float becoming obstructed by debris
impeding float travel and must be cleared.

3.6 DATA PRESENTATION

Data collected during treatment system monitoring will be made available in the form of
periodic reports. Also, data collected during monitoring will be included in the quarterly
monitoring reports. Data included in these reports will include, but not be limited to the
following:

VVOC removal rate versus cumulative time

TCE removed versus time

Groundwater pump information (on/off times)

Discharge flow rates and concentrations

Data listed above shall be provided in graphical format when applicable.
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SECTION 4

GROUNDWATER RECOVERY SYSTEM

This section describes the procedures for operating and maintaining extraction wells P-2, P-
3, P-4, PW-1, PW-3, and PW-4. This section also provides instructions to acquaint personnel
with the capabilities, purpose, and intended operation of the wells.

The following are a description of the system, an outline of operating procedures,
maintenance, monitoring, record keeping, personnel, and health and safety requirements.
Manufacturer’s data for the system is contained in VVolume 111 of this manual.

4.1 DESCRIPTION

The purpose of the system is to satisfy groundwater remediation goals, which are to provide
groundwater migration control and limit off-site migration of groundwater containing VOCs.

The PLC, HMI PC computer, pump motor starters, power panels, and telephone auto-dialer
unit, are in the on-site treatment building. Well-heads for each of the six groundwater extraction
wells are enclosed in sheds. The shed at each well contains flow and level sensors and
transmitters, manual valves, pressure indicators, and power disconnects.

Power to the pump motors is controlled by a “hand-off-automatic” (HOA) switch on the
respective pump motor control panel. Green “run” lights and red “stop” lights for each pump are
also provided on the main control panel. When the switch is in the “automatic” position, the
corresponding motor will operate under PLC control unless interlocks are activated. Further
discussion of alarms and interlocks is presented in Section 4.3.5. When the switch is in the
“hand” position, the pump will operate manually.

Flowrates, pump runtime, and quantity of water pumped is regulated by the water level
elevation in the groundwater extraction well. Transducers are set at high and low set points.
Once the water level in the groundwater extraction well reaches the high set point, the pump is
automatically turned on. Once the water level is lowered to the low set point due to pumping,
the pump is automatically shut off. A mechanical flow meter at the well-head monitors
discharge volume from each well. Set points are discussed in Section 4.3.4.

4.2 MAINTENANCE
The system was designed to:
e Remove groundwater from pumping wells.
e Carry groundwater from the pumping wells to the Treatment Building.
A process flow diagram is provided in Figure 3, P & ID Recovery Wells.
4.2.1 Wells

The system consists of six pumping wells, P-2, P-3, P-4, PW-1, PW-3, and PW-4. The
pumping well specifications are presented below:

P-2  Casing: 10-inch inside diameter (1.D.) carbon steel
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P-3

P-4

PW-1

PW-3

PW-4

4.2.2 Pumps

The pumps are located approximately one foot off the bottom of the wells. Pumps are to
remain at this location unless hydrogeological conditions at the site require modification. A
change of this type must be approved by Atlantic Richfield and NYSDEC.

Well depth: 26.4 feet
Pump intake depth: 24.4 feet
Groundwater pumping rates: 5 gpm (average)
8 gpm (maximum)

Casing: 8-inch 1.D. 304 stainless steel

Borehole: 7 1/2-inch diameter
Well depth: 33.7 feet
Pump intake depth: 31.7 feet
Groundwater pumping rates: 5 gpm (average)
8 gpm (maximum)

Casing: 10-inch 1.D. carbon steel

Borehole: 7 1/2-inch diameter
Well depth: 34.2 feet
Pump intake depth: 32.2 feet
Groundwater pumping rates: 5 gpm (average)
8 gpm (maximum)

Casing: 12-inch I.D. carbon steel

Well depth: 29.8 feet

Pump intake depth: 27.8 feet

Groundwater pumping rates: 25 gpm (average)
30 gpm (maximum)

Casing: 6-inch 1.D. stainless steel

Well depth: 18.2 feet
Pump intake depth: 16.7 feet
Groundwater pumping rates: 5 gpm (average)

8 gpm (maximum)
Casing: 6-inch 1.D. stainless steel
Well depth: 30.8 feet
Pump depth: 26.0 feet

Groundwater pumping rates: 60 gpm (average)
120 gpm (maximum)

All well pumps with the exception of PW-4 are Grundfos submersible pumps designed for
continuous operation. PW-4 has a Gould brand pump. The electric motors for each pump utilize
480-volt, three-phase, 60-hertz power. The pumps have horsepower ratings of %2 hp for all but
PW-1 (2 hp) and PW-4 (5 hp).
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Each pumping well is covered by a building that houses the process equipment. Entry to the
building is through a 3-foot by 7-foot standard door. PW-1 has a 6-foot wide double door. The
buildings are heated seasonally using portable 120V heaters. Each well has a continuous level
sensor (pressure transducer) that feeds signal back to the treatment building PLC via radio
telemetry to control the well pump based on high and low setpoints.

The groundwater is piped to the Treatment Plant Equalization Tank (T-801). Each well has
a pressure gauge to help monitor pump output. Sampling ports are provided in the piping within
the equipment enclosures above each pumping well to facilitate the collection of groundwater
samples.

4.2.3 Instrumentation and Control

The system contains instruments, automatic controls, and manually operated equipment for
operation and monitoring the groundwater recovery system. The instrumentation included in the
system consists of flow indicators/meters, well level sensors, telemetry, various indicators, PLC
control and alarms. A description of the major features of the instrumentation and control
system follows and is presented to familiarize the reader with the system’s basic operational
controls. Refer to the Process Flow Diagram (Figure 3) and Record Drawings (Appendix A) for
additional clarity.

4.2.4 Set Points

System control and alarm/interlock set points are outlined below. Adjustments or
modifications to these set points should not be made unless directed by the project manager and
approved by Atlantic Richfield and NYSDEC.

The set point for the well levels (depth in feet from ground surface) is

Pumping well P-2: 18.9 to 21.9
Pumping well P-3: 26.2 to 30.0
Pumping well P-4: 26.7 to 30.2
Pumping well PW-1: 21.8 to 24.8
Pumping well PW-3: 10.2 to 14.2
Pumping well PW-4: 20.8 to 23.3

4.2.5 Alarms and Interlocks

Alarms and interlocks have been designed into the system to protect the equipment,
personnel, and the environment. The interlocks perform automatic corrective actions; therefore,
immediate operator attention is not necessary. Under normal system operation, without alarm
conditions present, no messages should be seen on the PLC HMI. Once an alarm condition is
detected by the system, an alarm message will be displayed on the HMI screen. To clear the
alarm status, the operator must log in to the HMI system and click on the “Acknowledge” button
on the screen. If the alarm condition (for example, low level) is still present, the alarm will
remain active on the screen. When the conditions have cleared, the PLC will display an “Out
Alarm” message on the HMI screen and will automatically reset to normal status. There are
many alarms. Most are informational for the operators attention. Alarms that are system critical
are listed in Section 3.4.2. These alarms will call out using the Automatic Telephone Dialer
System for immediate attention from the Operator.
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The automatic telephone dialer alarm calls a set of programmed telephone numbers and
plays back appropriate “system failure” message when the telephone receiver is picked up. Once
the receiver is picked up and the message is played, the alarm call must be acknowledged by
pressing the “*” button on the phone. If this is not done, the auto-dialer will continue to call the
programmed numbers until the alarm is acknowledged. The process alarm condition must then
be corrected within a period of two hours, or the auto-dialer will initiate the calling process
again. The automatic dialer may also be called to determine system status. To call the dialer for
status, dial (716) 731-5424.

Upon receiving an alarm call, the Operator must log in to the VNC system to remotely view
the PLC HMI screen to determine the source of the alarm. In some cases, the Operator may be
able to correct a problem remotely. Otherwise the Operator must respond to the site to address
the problem. Note: if an alarm stays in active status, it will keep calling out on the dialer every
two hours regardless of being acknowledged.

4.2.6 Troubleshooting

This section describes troubleshooting techniques to be used for locating causes of
equipment failure in the system. Corrective actions for each alarm condition are described in
Volume II: Site Specific Operating Procedures (SOPs), SOP-10.

4.2.7 Preventative Maintenance Program

The component selection for the system was conducted to use equipment with minimal
maintenance requirements. After system start-up, maintenance is required only when alarm
conditions are present. Flow meters, level sensors, control valves, submersible pumps, and
control panels require no preventative maintenance.

In 2011, BP Remediation Management started the Integrity Management (IM) Program. At
the start of 2012, an Inspection and Maintenance Plan was implemented for Protective System
Devices (PSD). The Plan was updated at the end of 2012 to include the VWCC system. See
SOP 7 and Appendix E, the IM Program Inspection & Maintenance Plan.

Weekly or more frequent inspection of the system operation is to be conducted after the
initial setup to verify proper system operation. The timing of these inspections may be adjusted
based on operating experience. Refer to the IM Program Inspection and Maintenance Plan
located in Attachment 111, Appendix E. Where repairs need to be conducted, it is important that
the manufacturer’s installation and operating manual be reviewed.

4.3 RECORD KEEPING

Records of inspections, service, repairs, and maintenance are to be kept for the duration of
the GRS operation. An inspection report form has been developed for the system and is
provided in the daily log. The inspection report is to be completed for each scheduled or
unscheduled visit to the GRS by operations personnel. A bound logbook (Operator’s Notebook)
is also kept where daily activities, observations, maintenance etc. are recorded.

4.4 PERSONNEL

Note that O&M personnel will be assigned by Parsons and include Project Supervisor,
Operator, and other staff as identified in Section 10.3.
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45 HEALTH AND SAFETY REQUIREMENTS

The safety of the public and of personnel operating and maintaining the system is of highest
importance. A detailed HSSE plan is provided in Appendix B and is required to be reviewed by
all personnel prior to beginning any work at the site. Any work at the site requires that a Work
Risk Assessment be developed in advance of the work. Once the Work Risk Assessment is
completed, TSEAs, Tool-box meetings, and any required work permits (ie. working at heights,
hot work, etc.) will be completed daily prior to the start of work.

Four key health and safety concerns associated with the operation and maintenance of the
system are:

e Physical hazards typically present at manufacturing facilities;

e Mechanical/electrical equipment maintenance and repair hazards;

e Safe operation of the system; and

e Exposure to contaminated groundwater, soil, and vapors.

All personnel and contractors must meet the requirements in the HSSE Plan.
4.5.1 Physical Hazards

Personnel at manufacturing facilities typically must maintain a higher degree of safety
awareness due to the increased presence of physical hazards. Personnel must exercise caution in
all activities around the facility and the system. Typical physical hazards include trips or falls,
punctures, cuts, and electrical shock.

4.5.2 Equipment Maintenance and Repairs

Maintenance and repairs to mechanical and electrical equipment associated with the system
may pose additional potential health and safety hazards. Personnel untrained in the operation
and maintenance of the system should not handle, adjust, or tamper with any electrical
equipment, machinery, or piping. Machinery should not be repaired or adjusted while
electrically energized or in operation. Automatically operated mechanical equipment may start
and/or stop without warning. No repairs should be made on this equipment until it is locked out
and tagged as described in the HSSE plan (see Appendix B). Using your own lock, always open
and lock the main circuit breaker in Power Panel MCC 1 (where applicable) and the mechanical
disconnect associated with the equipment to be worked on. Check components for power with a
volt-ohm-amp meter. After repairs are completed, clear personnel from the area before closing
the main breaker. Equipment repair safety practices are discussed in the HSSE Plan (see
Appendix B) and in the installation, operation, and maintenance literature presented in VVolume
111 of this OM&M Manual.

4.5.3 Safe GRS Operation

System start-up, shutdown, and standard operation pose health and safety concerns due to
automatic equipment operation, pressurized piping, and high water-flow rates. Ensuring that
personnel are thoroughly trained in the operation of the system and knowledgeable of its
capabilities will reduce the potential for accidents. The HSSE Plan (see Appendix B) and
equipment manufacturers’ information should be reviewed for specific safety requirements.
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4.5.4 Contaminant Exposure

Exposure to contaminated groundwater, soil, or vapor is a health and safety concern
primarily when conducting repairs on equipment that is in contact with the groundwater and/or
soil during environmental sampling activities. The potential for exposure to contaminated
groundwater, soil, or vapor is minimal during other activities associated with the system;
however, personnel should continually be aware of the contaminant hazards at the site. The
HSSE Plan (see Appendix B), is a site specific plan developed for situations in which potential
exposure to hazardous contaminants is possible. The plan outlines potential physical and
chemical hazards, personnel protection methods, monitoring techniques, and provides
information on emergency resources and contacts.

All activities conducted within the well enclosures require Level D protection at a minimum.
Protective equipment shall be worn according to the requirements of the HSSE Plan (see
Appendix B). In the event of an emergency, a contingency plan for the site has been completed
(Appendix B).
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SECTION 5

VAULT WATER COLLECTION & CONVEYANCE (VWCC) SYSTEM

This section describes the procedures for operating and maintaining the VWCC system.
This section also provides instructions to acquaint personnel with the capabilities, purpose, and
intended operation of the VWCC system. Manufacturer’s data for the system is contained in
Volume IV of this manual. An Operations Functional Description is contained in Appendix F.

5.1 PROJECT BACKGROUND

Metaullics operates a graphite rod and tube manufacturing facility in Sanborn, New York.
The facility operates furnaces for the annealing and cooling of the graphite rods and tubes in its
main manufacturing building. The furnaces are installed in vaults which are positioned
belowgrade. During a period of higher groundwater elevations, three of these furnace vaults
(i.e., Vault 1, 2, and 3) may accumulate groundwater, which historically was dewatered to the
site sewer. NYSDEC requested that the vault water be managed separately instead of being
discharged to the sewer. Initially, to address NYSDEC request, well PW-4 was installed with the
intent to indirectly control groundwater levels in the vicinity of the three vaults and eliminate
groundwater from collecting in the vaults. Well PW-4 has been in operation since January of
2008 with insufficient control on groundwater levels in the vicinity of the vaults. In 2012, the
VWCC system was added to collect the groundwater from the manufacturing facility furnace
vaults for processing through the treatment system along with the recovery well groundwater.
With the VWCC system in operation recovery well PW-4 was turned off.

This section describes the system designed to collect and convey the water collected directly
from the sumps to the on-site Groundwater Treatment Plant (GWTP) for treatment.

5.2 INFLUENT DEFINITION AND TREATMENT REQUIREMENTS
5.2.1 Flow Basis

The design is based on a maximum 5-gallon per minute (gpm) production rate from each of
the three furnace vaults in the Metaullics facility. The combined flowrate of three vaults is
assumed to be 15-gpm.

5.2.2 Treatment Requirements

The design assumes that the vault water contains up to 100 mg/L of total suspended solids
(TSS) and that TSS should be reduced to approximately 5 mg/L prior to introduction to the
existing treatment system. The further assumption is that the TSS particles are filterable at 50
micron nominal pore size. The design incorporates flexibility to filter at pore size up to two
orders of magnitude smaller. Dissolved constituents in the vault water are treated in the GWTP
and discharged through the SPDES Outfall 01A.

PARSONS

BP_OMM MANUAL_2013 UPDATE FINAL.DOCX
AUGUST 16, 2013

5-1



5.3 PROCESS MECHANICAL
5.3.1 General

Water from each of the existing furnace vaults in the Metaullics facility is pumped to a
common consolidation sump (T-001) located to the south of the Metaullics facility. The contents
of T-001 are pumped through below grade piping to the existing Treatment Building and to a
horizontal equalization tank (T-002). Water from T-002 is pumped through parallel bag filters
and discharge to the existing equalization tank (T-801) for commingling with the other site
streams and treatment in the remainder of the existing treatment facility.

Major equipment, valve, and line lists associated with the Vault Water Collection and
Conveyance System are provided in VVolume IV for reference.

5.3.2 List of Drawings

The following drawings support the process mechanical design description and are included
in Appendix C, Records and Forms, for reference while reviewing this section.

446476-C-001  Site Plan
446476-D-001  Process Flow Diagram and Mass Balance

446476-D-100 P&ID Legend

446476-D-101  Vault Water Conveyance P&ID

446476-D-102  Filtration P&ID

446476-M-001 Partial Pipe Trench & Vault Plan, Elevation, and Details

446476-M-002 Partial Pipe Trench & Consolidation Sump Plan & Elevation and Details

446476-M-003  Treatment Building Modification Plan
5.3.3 General Piping Criteria

The following general design considerations apply to the process mechanical design for this
project:

1. All piping proposed in this design is single-walled piping.

2. A spare pipeline has been installed adjacent to all runs of belowgrade or sub-slab
piping. This was done to provide protection against a clogged pipeline. Each spare
pipeline was terminated in a capped-end shortly after it daylights abovegrade or
above-slab.

3. Bypass tees with isolation valves were provided on each vault water line within the
Metaullics building to allow operators to temporarily discharge vault water
elsewhere, including to the existing sanitary sewer or temporary storage tanks in the
event of a shutdown condition of the GWTP. The bypass tees also allow for
connection to flushing water in the event lines require flushing. It should be noted
that the existing hard-pipe connection to the sewer were eliminated as part of this
design.

PARSONS

BP_OMM MANUAL_2013 UPDATE FINAL.DOCX
AUGUST 16, 2013

5-2



5.3.4 Metaullics Vaults

The Metaullics vaults hold furnaces for the manufacture of graphite rods and tubes. The
vaults experience elevated temperatures during furnace operation. It is assumed that
temperatures in the vaults in the vicinity of the equipment will not exceed 90°C (194°F).

The vaults have the following approximate depths from the local point of access to the vault
bottom:

e Vaultl-125-ft
e Vault2-11.5-ft
e Vault 3-16.0-ft

Each vault has a sump with the following characteristics:

e Vault 1 - 1-ft square sump, approximately 1-ft deep located at northeast of vault
e Vault 2 — 1-ft diameter sump, approximately 1-ft deep located at southwest of vault
e Vault 3 — 1-ft square sump, approximately 1-ft deep located in central access area

A small, %.-hp sump pump was installed in each vault sump (P-001, P-002, P-003). The
discharge from each vault is run independently to the Consolidation Sump (T-001) in %-in lines
consisting of a mix of carbon steel (above-slab) and high-density polyethylene (below-slab). The
pumps have tether chains and the in-vault piping is provided with sufficient unions to allow
operators to remove the pump assemblies for maintenance without entering the vaults.

Discharge flowrate is throttled and set by adjusted manual valves on each discharge line.
The actuators on the manual valves are positioned to allow operator access without entering the
vaults. Each vault discharge line is provided with check valves to prevent back-draining to the
vaults and unnecessary cycling of the pumps.

Automatic control of the pumps is by an integral float switch on the pump — the float switch
provides the pumps with On-Off controls. A high-high level alarm in the downstream
Consolidation Sump (T-001) stops the three vault pumps (P-001, P-002, and P-003) to prevent an
overtopping condition.

Piping from Vault 1 exits the vault below the facility floor slab and runs south to near Vault
2 where it daylights above the facility floor slab. Vault 1 and Vault 2 piping then runs in parallel
in an easterly direction along the southern facility wall towards Vault 3. Along the southern wall
double-doors, the piping is placed in an existing steel-plate covered floor trench. The piping in
and around the double-door area is insulated and heat-traced for freeze protection.

Vault 3 piping meets with the Vault 1 and 2 piping and exits the building’s southern wall at
a position opposing the Consolidation Sump (T-001). The three lines turn belowgrade and enter
the Consolidation Sump at approximately 4-ft below ground surface. The exposed portion of
piping that exits the building is insulated, heat-traced, and protected by a small wooden structure
for freeze protection.
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5.3.5 Consolidation Sump (T-001)

The Consolidation Sump (T-001) is installed outdoors, adjacent to the Metaullics facility. It
is comprised of a cast-in-place concrete structure with interior dimensions of 4-ft x 4-ft x 8.5-ft
deep with 12-in thick walls. The floor and walls of the structure are HDPE-lined using a
concrete protective liner (e.g., by Agru-America) that is incorporated during casting. An
aluminum hatch provides access to the sump interior. Pipes enter and exit T-001 below the frost
line at 4-ft. As such, approximately the bottom 3.5-ft of the sump is working volume, the rest is
free headspace. The top deck of the sump is positioned approximately 8-inches abovegrade to
prevent the admission of surface stormwater flow.

T-001 has duty-standby submersible pumps (P-004 and P-005) that discharge sump contents
to a new Equalization Tank (T-002) in the Treatment Building. The pumps are mounted on
guiderails and provided with a chain for removal by operators from the ground surface when
necessary for maintenance.

Automatic control of the pumps is by level in the sump — the pumps start at a high level
setpoint and stop at a low level setpoint. Manual start-stop control is also provided. The pumps
periodically alternate duty to provide even wear. A high-high level alarm and interlock with the
downstream Equalization Tank (T-002) is provided and will stop the sump pumps (P-004 and P-
005) to prevent an overtopping condition. As discussed above, a high-high alarm and interlock
in T-001 is provided to shutdown the three upstream vault pumps (P-001, P-002, and P-003).

Piping from T-001 to T-002 is single-wall HDPE and runs in a belowgrade trench. A short
section of pipe daylights aboveground prior to entering the Treatment Building. This section is
insulated, heat-traced, and protected by a small wooden structure.

5.3.6 Equalization Tank (T-002)

The equalization tank (T-002) is located within the treatment building and is comprised of a
vertical, 500-gallon HDPE tank. The tank has duty-standby centrifugal pumps (P-006 and P-
007) that provide the pressure necessary for filtration and conveyance to the existing equalization
tank (T-801).

The pumps are mounted on housekeeping pads. In addition to manual start-stop control, the
pump has T-002 level-based automatic control. The duty pump will start at a high level setpoint
and stop at a low level setpoint. The pumps are programmed to periodically alternate duty to
provide even wear. As discussed above, a high-high alarm and interlock is provided to shutdown
the Consolidation Sump pumps (P-004 and P-005).

5.3.7 Bag Filters (U-001, U-002, U-003, U-004)

There are four bag filter canisters between pumps P-004 and P-005 and T-801. Each
canister has a clean water throughput of 125-gpm, which allows a greater time between bag
changeouts. The filters are arranged in two parallel trains of two units in series (see 446476-D-
102 in Appendix E). A differential pressure system is used to automatically detect differential
pressure. At an adjustable high setpoint, the system will automatically switch between the duty
and standby train by opening and closing XV-1001 and XV-1002 as needed. The system will
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also alarm to alert operators to change the filter bags on the train that was placed in standby
mode. A high-high differential pressure alarm is also provided.

5.3.8 List of Protective Devices

The protective system devices (PSD’s) indicated in the narrative above as well as those shown
on the P&IDs are listed in Section 5.7 for reference. This control strategy is further detailed in
the VWCC System Functional Description provided in Appendix F.

5.4 CIVIL, STRUCTURAL, AND ARCHITECTURAL (CSA) DESIGN CRITERIA
5.4.1 List of Drawings

The following drawings support the CSA design description and are included in Appendix A
for reference while reviewing this section.

446476-C-001  Site Plan
446476-S-100  Structural Sump Plan, Elevation, and Details

Details for the above items are shown with the process mechanical design as on the M
drawings (446476-M-001 through 446476-M-003).

5.5 ELECTRICAL DESIGN CRITERIA
5.5.1 General

The GWTP constructed in 1994 is served by a 4.8kV distribution feeder from outdoor
switchgear #2. A 750 kVA pad mounted transformer is located behind the GWTP building and
supplies 480 volt, 3-phase, 3-wire power to Motor Control Center MCC 1. MCC 1 has a 1200A
main breaker and bus system. Due to elimination of a number of process equipment, MCC 1 has
adequate spare capacity and space to accommodate the VWCC system. A one-line diagram of
the power feeders from MCC 1 is included as drawing 446476-E-201 in Appendix A.

No standby generator power is being planned for this system. If the mainline power to the
GWTP MCQC fails, the vault water collection and conveyance system will also fail until power is
restored. This may lead to elevated groundwater levels in the Metaullics vaults during power
outages.

5.5.2 Electrical Rating Considerations

There are two classes to consider with respect to electrical hazardous classification for this
project: Class I (flammable liquids and vapors) and Class Il (combustible or conductive dusts).
Each is discussed below.

Class | - Flammable Liquids or VVapors

The vault water contains VOC contaminants that, in a concentrated form, are classified as
flammable liquids (e.g., trichloroethene). However, an analysis of the historical vault water data
shows that the concentrations of groundwater VOCs are well below levels that would raise
concerns regarding headspace vapors approaching 25% of the respective lower-explosivity-limit
(LEL) values. As such, the equipment installed for the VWCC system is non-classified (i.e.,
non-hazardous) from an electrical perspective with respect to the Class | category.
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Class Il — Combustible or Conductive Dusts

The manufacturing processes in the Metaullics facility produces graphite dust that settles in
the plant area. Although graphite has an NFPA flammability classification of 1, there is no
listing for graphite (e.g., natural graphite, mineral carbon, or black lead) in the 2008 Edition of
NFPA 499 — Recommended Practice for the Classification of Combustible Dusts and of
Hazardous (Classified) Locations for Electrical Installations and Chemical Process. The facility
is currently not electrical classified for Class Il dusts. Based on a review of NFPA 499 and
based on site conditions and applicable code equipment installed for the VWCC system is non-
classified (i.e., non-hazardous) with respect to Class Il dusts.

5.5.3 List of Drawings

The following drawings support the electrical design and are included in Appendix A for
reference while reviewing this section.

446476-E-100  Electrical General Notes and Legends

446476-E-201  One-Line Diagram, Motor Control Center MCC-1

446476-E-401  Overall Site Plan

446476-E-411  Power and Instrumentation Ground Water Treatment Building Part Plan

446476-E-412  Power and Instrumentation Metaullics Manufacturing
5.5.4 Metaullics Vaults

There are three small, single-phase, submersible pumps (P-001, P-002, and P-003) located in
furnace vault sumps within the Metaullics manufacturing facility. These pumps convey water
from the sumps to the new consolidation sump (T-001) located outside the building. T-001 has
two larger, 3-phase, one-half horsepower submersible pumps (P-004 and P-005) that pump to the
GWTP. The motor controls for all five pumps is assembled in a 24-in x 60-in x 72-in high free
standing NEMA 4X stainless steel enclosure near the sump.

The Sump Control Panel (SCP) is fed 480 volts from an existing 100-amp spare breaker in
Motor Control Center (MCC) 1 at the GWTP. Included in the SCP is a 10-kVA, 120/240-V
transformer to provide power for the single-phase pumps, electrical heat trace and
instrumentation. Pumps P-004 and P-005 have a Hand-Off-Auto selector switch (HOA) for
manual and automatic operation under the level controls. Level control for the sump is analog
pressure transducers with local indicating controllers as described under Section 6.0 -
Instrumentation and Controls Design Criteria. Controls for the three vaults are integral floats
mounted on the pump.

5.5.5 Groundwater Treatment Plant

In the GWTP, the new electrical equipment consists of two, ¥%2-hp transfer pumps (P-006 and
P-007). MCC 1 has one spare size 1 starter, and a second new size 1 starter has been added.
Each MCC combination starter also includes a HOA selector switch, run indicating light and
motor overload reset button. Auto control is controlled by the PLC related to tank levels and
process interlocks.
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5.5.6 Conduit and Wiring

All circuits have been run in conduit. Interior conduits are rigid galvanized steel size per the
National electrical code. Exterior conduits and conduits buried a minimum 24” below grade
have schedule 40 PVC encased in concrete. All wiring has been sized in accordance with the
National Electrical Code and is stranded copper, THHN/THWN 90°C.

5.6 INSTRUMENTATION AND CONTROLS DESIGN CRITERIA
5.6.1 General

The major control elements of the VWCC system are the three sump pumps for individual
furnace vaults inside the Metaullics Facility, the consolidation sump (T-001) outside, the new
equalization tank at the GWTP (T-002), and new bag filters (U-001 through U-004). The
attached P&ID drawings, 446476-D-101 and 446476-D-102, indicate the instrument location in
the process stream.

The GWTP is mainly an unmanned facility controlled by an Allen-Bradley CompactLogix
PLC, and the operator interface is through a computer terminal using Rockwell Automation
Factory Talk Studio software. The PLC has adequate spaces for all the described inputs and
outputs (1/0). A Functional Description Specification has been prepared, and 1/O wiring
connection drawings have been prepared for procurement of 1/0 terminations as well as PLC and
OIT programming.

The project Instrument List is provided in Volume IV, and the VWCC System Functional
Description Specification is provided in Appendix F. The Functional Description Specification,
coupled with the following P&ID drawings, define the intended operation of the system.

446476-D-100 P&ID Legend
446476-D-101  Vault Water Conveyance P&ID
446476-D-102  Filtration P&ID

5.6.2 Metaullics Vaults

A local pressure transducer in each vault feeds an analog signal to a level indicator located
in SCP-1. This device is cable-supported, which allows access from the floor level removal and
maintenance without entering the vault. Each SCP-1 level indicator has a high level setpoint for
alarm. The high level alarm is hardwired to the GWTP PLC and is combined with an alarm
output on the autodialer and will appear on the computer terminal.

The submersible sump pumps are controlled by integral float switches. An Off-Auto switch
is located in SCP-1 to turn the pumps off, but all “on” operation will be controlled by the integral
float switch. Vault level readings are local at the SCP-1 and on the PLC HMI.

5.6.3 Consolidation Sump

The Consolidation Sump has two submersible pumps operating in duty-standby mode. A
submersible pressure transducer, similar to that used in the vaults, has been installed in a pipe
stilling well and is used for level measurement and pump control. A local indicating controller
in the SCP-1 cycles and operates the pumps. The controller and a redundant high-level float
switch signals a high level alarm condition which is hard wired to the GWTP PLC.
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5.6.4 Equalization Tank T-002 and Transfer Pumps P-006 & P-007

The Equalization Tank T-002 is a 500-gallon HDPE tank in the GWTP. Two centrifugal
pumps, P-006 and P-007, operating in duty-standby mode, pump from the equalization tank and
feed through two sets of duplex bag filters (U-001 through U-004) on to the existing GWTP
equalization tank T-801 at the head of the treatment process. The pump control of T-002 is On-
Off while maintaining a minimum level in the tank for flow dilution. Level is measured by an
external pressure transmitter located on a low tank nozzle and transmits an analog signal to the
GWTP PLC. The PLC uses the same pump logic for cycling as the existing pumps and can also
initiate a high level alarm.

5.6.5 Bag Filters (U-001 Through U-004)

Pressure transmitters are located at a common point in the input pipe lines and output pipe
lines that send an analog signal to the PLC. Programming in the PLC compares the inlet to the
outlet pressure establishing a differential pressure where setpoints for warning and then alarm
pressures are initiated. The warning and alarm pressure conditions are displayed on the operator.
The PLC will automatically alternate the position of XV valves to provide automatic switching
between duty and standby bag filters.

5.7 VAULT WATER COLLECTION AND CONVEYANCE DESIGN
Summary of VWCC Protective Safety Devices

Item Tag Number Protective and Safety Function

1 LAHH-200 Provides a high-high level alarm signal at the GWTP PLC for
Vault 1 conditions.

2 LAHH-201 Provides a high-high level alarm signal at the GWTP PLC for
Vault 2 conditions.

3 LAHH-202 Provides a high-high level alarm signal at the GWTP PLC for
Vault 3 conditions.

4 LSHH-203 Interlocks (stops) the vault pumps (P-001, P-002, and P-003) under
a high-high level condition in the Consolidation Sump (TK-001).

5 LAHH-203 Provides a high-high level alarm signal at the GWTP PLC for the
Consolidation.

6 LSHH-222 Interlocks (stops) the sump pumps (P-004, P-005) under a high-
high level condition in the Equalization Tank (TK-002).

7 LIC-207 Provides a high-high level alarm signal at the GWTP PLC for the
Equalization Tank (TK-002).

8 PSE-228 Rupture disc provides over- and under —pressurization protection
for the Equalization Tank (TK-22) if the normal vent line becomes
constricted.

9 | FIQ-200. FIQ-201, | Tracking the difference in the sum of FIQ-200, 201, 202 versus
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FIQ-202. F1Q-206

F1Q-206 will provide indication of significant leaks in the
belowgrade structures.

10 DPI-212 Provides high differential pressure alarm to indicate operators of a
bag changeout and a high-high alarm to indicate a closed filter.
11 LSHH-219 Interlocks (stops) the Equalization Tank pumps (P-006 and P-007)

under a high-high level condition in the existing tank T-801.
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SECTION 6

TREATMENT SYSTEM

6.1 GENERAL DESCRIPTION
The Groundwater Treatment System consists of the following process equipment:

1. Equalization Tank (T-801)
2. Tray Stripper Feed Pumps (P-803B & P-803C)
3. Water Filters (F-801B & F-802B)
4. Low Profile Tray Type Air Stripper (S-801A)
5. Tray Stripper Blower (B-801)
6. Carbon Feed Pumps (P-805A & P-805C)
7. Liquid Phase Carbon Filters (LC-801A & LC-801B)
8. Effluent Tank (T-802)
9. Effluent Pumps (P-810A & P-810B)
10. Effluent Monitoring System
a. Samplers
b. Flow Meter

A description of each of the treatment system components follows.
6.1.1 Equalization Tank (T-801)

The Equalization Tank is a 7.5 ft diameter by 9 ft high vertical, polyethylene tank with a
capacity of 3,000 gallons. It provides both flow equalization and concentration equalization for
all of the groundwater, VWCC system water, and miscellaneous waters that may be generated at
the site.

Equalization is a critical component of treatment systems because it smoothes out peaks and
dips of water flow and allows the treatment system to operate at nearly a constant flow rate.
Water from the recovery wells enters through the side of building and discharges into the side of
the tank near its roof. The VWCC system tank T-002 discharges through 50 um filters to another
side connection at the same elevation as the groundwater well water inlet.

Groundwater from six recovery wells (P-2, P-3, P-4, PW-1, PW-3 and PW-4) is pumped via
five individual underground conveyance pipes. Pump PW-4 shares the same line as P-2. The
five underground conveyance pipes join to a single conveyance pipe outside the treatment
building (PW-3 connects inside before the influent meter), then enters the treatment building and
empties into the Equalization Tank (T-801). Water also enters periodically from the VWCC
system via discharge from Tank 002. Other infrequent sources of water entering the EQ Tank
include water from the two floor sumps and backwash water from the liquid phase carbon filters.
All incoming flow enters through the roof or side of the tank.

T-801 tank is equipped with a 2-inch PVC vent. To prevent the escape of any volatile
organics and odors into the building, the vent is routed to a Calgon Ventsorb Carbon Canister
(VC-801). Any organic vapors and odors emanating from the EQ tank are adsorbed by the
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carbon. The outlet from the Ventsorb Canister is vented outside to the roof of the treatment
building.

From T-801, the contents are pumped to the water filters and tray stripper by means of the
Tray Stripper Feed Pumps (P-803A & P-803B). A level element and transmitter (LE-201 & LT-
201, respectively) in T-801 control the level in the tank and the operation of the pumps as well as
high and low level alarms. Additionally, a float switch provides redundant high level alarm back
up. A local level indicator located at the bottom of the tank allows the operator to observe the
water level in the tank. Because T-801 is oversized for the current groundwater flow, the
operating levels (high & low) within the tank are limited in order to prevent the onset of septic
conditions.

In the event of a system failure, the equalization tank is equipped with high and low level
alarms which alerts the operator of an abnormal condition, when the water level reaches eight
feet. and one foot, respectively. In the event of exceeding the high level alarm, a float switch
will provide a redundant back-up high level alarm.

For maintenance purposes, T-801 is fitted with a top manway and bottom drain and potable
water connection (normally isolated and locked out).

6.1.2 Low Profile Air Stripper Feed Pumps (P-803A & P-803B)

The existing Stripper Feed Pumps are 3 HP, centrifugal pumps, Series 320, Model 3X4X9A
manufactured by Aurora. The pumps are rated at 20 gpm at 10 feet TDH. The pumps feed the
groundwater to the Tray Stripper at a constant flow rate of 20 gpm.

The pumps are controlled by the level element and level transmitter in the Equalization tank
(T-801), and are operated on an alternating “lead-lag” basis. The lead pump is started when the
liquid level in the tank reaches the high set-point and turned off when the liquid level reaches the
low-set-point. With the lead pump in operation, if the water level in the Equalization tank
reaches the High-High level, the “lag” pump will turn “ON” to assist the “lead” pump in
reducing the liquid level in the tank. As the water level drops, the lag pump will turn “OFF”
when the liquid level reaches the low set-point.

6.1.3 Water Particulate Filters

Since a build up of particulates within the Tray Stripper could adversely affect its operation,
the groundwater is filtered prior to air stripping. The water filters are four Bag Filters, Model
BFA-5-150-6-CS, manufactured by Plenty Co. The four filters are configured in parallel pairs to
allow for isolation of one pair at a time for filter bag changes without shutting down the system.
Normal operation utilizes all four filters at the same time. Filters should be changed at 75% of
the discharge pressure of the 803 pump feeding at the time (Example: if pump P-803C is
operating at 28 psi, the filter should be changed when the pressure gauge on top of the filter
(filter inlet) read approximately 21 psi).

6.1.4 Low Profile Air Stripper (S-801A)

The Tray Stripper is a Stat Series Low Profile Tray Stripper, Model Stat 180, manufactured
by Carbonair. The unit is equipped with 6 trays, each tray being 72 inches by 36 inches by 12
inches, and can operate at liquid flow rates from 10-200 gpm. All parts of the stripper are
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constructed of stainless steel. Minimum and maximum design air flow to the unit is 650 cfm and
900 cfm, respectively.

Equalized and filtered groundwater is introduced into the top of the unit while air is
introduced into the bottom of the Tray Stripper through an 8-inch air inlet pipe just below the
bottom tray. As the water cascades down through the trays, it is contacted with a mass of air
moving upward through the trays. This intimate contact of air and water results in the transfer of
volatile and semi-volatile organics from the water phase to the air (vapor) phase. Water, stripped
of the volatile and semi-volatile organic compounds, accumulates in the bottom sump of the Tray
Stripper, while the organic-laden air exits the top of the Tray Stripper through a 12-inch air outlet
duct. Treated water accumulates in the sump and is eventually pumped to the Liquid Phase
Carbon filters for polishing.

The stripper sump is equipped with level sensors which control the pumps that evacuate the
treated groundwater from the sump, and pump it to the Liquid Phase Carbon Filters. When the
water level in the sump reaches the High Level Switch (LSH-302), the lead pump is activated
and pumps the water from the sump to the carbon filters. If the water level continues to rise and
reaches the High-High Level Switch (LSHH-301), the lag pump is activated and an alarm is
sounded. With two pumps operating, when the water level drops to the High Level Switch, the
lag pump shuts down. When the water level reaches the Low Level Switch (LSL-301), the lead
pump is turned “OFF.” A high alarm at the Tray Stripper sump will shut down the transfer
pumps into the Tray Stripper (P-803B and P-803C).

A pressure gauge is mounted on the air inlet of the Tray Stripper. An increase in the inlet
pressure over a period of time indicates that the trays are experiencing plugging or fouling and
will at some time require operator attention.

6.1.5 Low Profile Air Stripper Blower (B-801A)

Air to the Stripper is supplied by a 10 HP, 230v, 3-phase TEFC blower rated at a maximum
of 900 cfm at 43 inches water column (WC). A Low Pressure Switch (PSL-301) is mounted on
the discharge duct of the blower and will alarm in the event of a low pressure in the duct work
leading to the inlet of the Tray Stripper.

6.1.6 Carbon Feed Pumps (P-805A & P-805C)

The existing Carbon Feed Pumps are 5 HP, centrifugal pumps, Model 3 x 2 x 11A with a 9-
inch impeller, manufactured by Aurora. The pumps are rated at 200 gpm at 35.1 TDH. The
pumps feed the groundwater to the carbon vessels at a constant rate.

6.1.7 Liquid Phase Carbon Filters (LC-805A & 805C)

Following air stripping, the groundwater is pumped from the sump of the Tray Stripper to
the Liquid Phase Carbon Filters for final treatment. Carbon treatment is provided by a Calgon
Model 7.5 Granular Carbon Adsorption System consisting of two carbon filters operating in
series. Each carbon filter is 7.5 ft in diameter with a straight side height of 7.67 feet, and
contains up to 10,000 pounds of activated carbon. The carbon filters are rated for operation at 75
psig at 150 deg F. Each filter can accommodate flow rates up to 350 gpm, resulting in an Empty
Bed Residence Time (EBRT) of 6 minutes per contactor. At the maximum flow rate of 350
gpm, the pressure drop across the carbon bed is 23 psi. It is expected that the Liquid Phase
Carbon filters will be operated at a flow rate of approximately 100 gpm, resulting in an EBRT of
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21 minutes per contactor. The corresponding pressure drop through the carbon bed is expected
to be less than 15 psi.

In the event a carbon bed is fouled, either by particulates, biological growth, or a
combination of both, it will be necessary to backwash it to restore its hydraulic characteristics.
Backwashing is accomplished by introducing potable water at a high flow rate in the opposite
direction of normal flow. This causes the carbon bed to expand allowing the particulates to be
washed out of the carbon bed. It should be noted that some carbon fines, due to attrition of the
granular carbon particles, will be evident in the backwash water. This is a normal consequence
of backwashing. The recommended flow rate for backwashing the Model 7.5 carbon contactors
is 400 gpm, resulting in an EBRT of 4.3 minutes/filter. Because all backwash water is captured
in T-801, it is recommended that T-801 be drained to its minimum level, and the Recovery Wells
be shut down prior to commencing backwashing.

Water pre-treated by air stripping enters the lead carbon contactor and flows downward
through the carbon bed, where the organics are adsorbed into the micro-pores of the activated
carbon. Water exits the bottom of the first contactor and enters the top of the second contactor.
Having two contactors on-line ensures a sufficient contact time for the adsorption of organics to
take place. Having two contactors operating in series allows for monitoring the lead contactor
for “breakthrough” of organics, without the risk of exceeding the discharge limitations.

Each Carbon filter is equipped with piping to remove spent carbon and install fresh carbon.
In the event the carbon in the “lead” filter has been exhausted, new carbon will be ordered
immediately and change-out scheduled as soon as possible. Once the spent carbon is removed
and new carbon has been installed, the piping and valve arrangement of the system allow the
“lead” and “lag” carbon filters to switch positions. The previous lag vessel becomes the lead
vessel with the vessel with new carbon become the lag vessel. Monitoring continues between
lead and lag vessel for breakthrough once again. A carbon maintenance SOP for the liquid
phase carbon units is included in Volume II of this Manual.

6.1.8 Effluent Tank (T-802)

Treated ground water is collected, stored and sampled in the Effluent Tank prior to being
discharged to a permitted discharge point. The existing Effluent Tank is a 7.5-ft diameter by
14.8-ft high vertical, polyethylene tank with a capacity of 4,400 gallons. A Level Element and
Transmitter (LE-401 and LT-401, respectively) control the water level in the tank by controlling
the operation of the Effluent Pumps (P-810A, P-810B), which empty the tank. A local level
indicator located at the bottom of the tank allows the operator to ascertain the water level in the
tank. A Level Switch (LS-402) will alarm if the water level in the tank reaches 8 ft. A high
alarm will shut off pumps P-805A and P-805C.

A sampling port located at the bottom of the tank allows the treated ground water to be
sampled prior to discharge. Sampling is conducted automatically by means of an ISCO sampler
that is programmed to take samples in accordance with the SPDES discharge permit along with
grab samples taken by the Operator as required (Appendix D, Permits and Registrations).

A vent located on the roof of the tank allows the tank to “breathe” during filling and
draining cycles. The tank is also equipped with a bottom drain.
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6.1.9 Effluent Pumps (P-810A & P-810B)

The treated ground water is pumped from the Effluent Tank (T-802) to the SPDES discharge
location by one of two Effluent Pumps operating on a lead-lag basis. The Effluent Pumps are 5
HP, centrifugal pumps Model 3 x 4 x 9A with an 8-inch impeller manufactured by Aurora, and
have a pumping capacity of 300 gpm at 43.4 ft total dynamic head (TDH).

The pumps are controlled by the Level Element and Level Transmitter (LE-401 & LT-401,
respectively) in the Effluent Tank (T-802). The lead pump is started when the liquid level in the
tank reaches the high set-point of 5 ft, and turned off when the liquid level reaches the low-set-
point of 2 ft. In the event the lead pump is operating and the water level continues to rise and
reaches the High-High level of 7.5 ft, the “lag” pump will turn “ON” to assist the “lead” pump in
reducing the liquid level in the tank. As the water level drops, the lag pump will turn “OFF”
when the liquid level reaches the “High” set-point. The “lead” pump will turn “OFF” when the
Low Level set point (2 ft) is reached.

6.1.10 Sampling and Monitoring Equipment

The sampling and monitoring equipment are installed in accordance with the requirements
presented in the SPDES permit. Treated groundwater is sampled from the Effluent Tank (T-802)
on a routine basis dictated by the terms of the SPDES Permit. The samples are automatically
collected using an ISCO Sampler, Model 3710 for all non-volatile samples, and grab samples for
volatiles and HEM (Qil and Grease). Samples are refrigerated until they are packed on ice in
insulator cooler(s) and sent to the laboratory for chemical analyses.

As the treated groundwater is pumped from the Effluent Tank to the SPDES permitted
discharge location, the flow rate is monitored and recorded. The Flow Element (FE-403),
Transmitter (FT-403) and Totalizer (FIQ-403 are located downstream of the pump outlet before
the pipe exits the building. The flow meter is a gear driven meter with dial manual totalizer and
remote signal to the PLC for instantaneous flow rate readout, 24-hour running flow totalization
and resettable continuous totalizer all shown on the HMI screen.

6.1.11 Sump Pumps (P-804A & 804B)

Two sumps are located within the treatment building, one in the main aisle of the treatment
building adjacent to the carbon contactors, known as the building sump which does not receive
water from the treatment process area. The second sump is adjacent to the Effluent Tank and is
known as the Containment Sump since it is located inside the treatment system containment area.
The sumps are designed to collect any liquids that may get on the floor within the confines of the
treatment building. Water collected in the sumps is pumped to the Equalization Tank and
subsequently treated by the GWTS.

The sump pumps are ¥2 HP, centrifugal pumps, Model 457-2 manufactured by Liberty.

6.2 STANDARD OPERATING PROCEDURES

VVolume II of this manual contains the following SOPs and additional SOPS may be added if
the need arises:

1. SOP-1 SYSTEM START-UP
2. SOP-2 FLow METER OPERATION, FLOW BALANCING, AND FLOW ADJUSTMENT
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SOP-3 GRANULAR ACTIVATED CARBON SYSTEM OPERATION
SOP-4 COMPLIANCE SAMPLING FROM EFFLUENT OUTFALL 01A
SOP-5 SYSTEM SHUT-DOWN

SOP-6 ACCIDENTAL SPILL PREVENTION PLAN

SOP-7 ROUTINE OPERATION, MAINTENANCE, AND RECORDKEEPING
SOP-8 LockouT/ TAGOUT PROCEDURE

. SOP-9 PUMPING WELL PumP REPAIRS

10. SOP-10 ALARMS AND CORRECTIVE ACTIONS

11. SOP-11 FLow MEASUREMENT

©ooN AW

6.3 MAINTENANCE

In 2011, an Integrity Management Program was put in place focused initially on Protective
System Devices. See the IM Program Inspection and Maintenance Plan in Appendix E. The
program will expand stepwise to critical equipment and eventually all equipment in future years.
The program provides an intensive inspection and maintenance plan to provide maximized
uptime and a focus on zero incidents, while allowing the system to function as designed.

The system was designed to:

e Remove organic solvent contaminants from the groundwater.

e Discharge treated groundwater to a SPDES permitted discharge location.

e Maintain continuous compliance with the SPDES permit.

An updated process flow diagram is provided in Figure 3, P & ID Recovery Wells.
6.3.1 Waste Handling

The only waste generated from the day-to-day operation of the treatment system are water
filter bags. Used filter bags are placed in a labeled 55-gallon drum that is staged within the
containment area of the treatment system. Drums are disposed as hazardous waste within 90
days after they are full. Less than one drum is generated annually.

6.3.2 Low Profile Air Stripper (S-801A)

The Low Profile Air Stripper will require periodic cleaning of the trays due to fouling or
scaling. Fouling of the trays will be manifested by an increase in the air inlet pressure to the air
stripper. Another manifestation of tray fouling is flooding of the trays, which will necessitate a
reduction in the groundwater flow rate to the stripper. Immediate corrective action must be taken
to prevent further build-up or fouling. The trays should be cleaned pursuant to the
manufacturer’s recommendations, as presented in Volume Il of this manual with site and
system-specific details discussed in SOP-11. Piping, stripper tray gasket seams, and the tray
access handhole cover should be inspected every time on site for leaks.

6.3.3 Pumps
The pumps referred to herein include:

1. Stripper Feed Pumps (P-803B and P-803C)
2. Carbon Feed pumps (P-805A and P-805C)
3. Effluent Feed Pumps (P-810A and P-810B)
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4. Sump Pumps (P-804A and P-804B)

All of the above referenced pumps are Aurora centrifugal pumps, with the exception of the
building sump which has a Liberty Pump, all designed for continuous operation. The electric
motors for each pump utilize 440-volt, three-phase, and 60-Hertz power. The pumps have the
following horsepower ratings and pumping capacity:

1. Stripper Feed Pumps 10 HP and 200 gpm at 65 ft TDH
2. Carbon Feed Pumps 10 HP and 200 gpm at 35.1 ft TDH
3. Effluent Feed Pumps 5 HP and 300 gpm at 43.4 ft TDH
4. Sump Pumps 1/2 HP and 15 gpm at 25 ft TDH

Due to their relative inactivity, sump pumps should be tested every 30 days and cleaned at
least every 90 days by flushing with potable water. Test the pump by manually activating the
float switch. Upon switching off the pump, listen for flow past the pump outlet check valve.
Grit and dirt collected at the pump inlet shall be removed. Note any unusual noise produced by
the pump.

Routine maintenance and preventative maintenance (PM) activities are to be conducted in
accordance with the manufacturer’s specification as presented in VVolume 111 of this manual.

6.3.4 Instrumentation and Control

The system contains instruments, automatic controls, and manual control equipment for
controlling and monitoring the system. The instrumentation included in the system consists of
flow sensors/indicators/totalizers/level sensors/indicators/controllers and alarms. A description
of the major features of the instrumentation and control system follows and is presented to
familiarize the reader with the system’s basic operational controls. Refer to the Process Flow
Diagram (Figure 3) and record drawings (Appendix A) for additional clarity.

6.3.5 Set Points

System control and alarm/interlock set points are outlined below. Adjustments or
modifications to these set points should not be made unless directed by the project manager and
approved by BP. The set points for controlling pumps within the treatment system are presented
below.

e Equalization Tank 3.2 ft. pump ON, 2.0 ft. pump OFF, 4 ft “lag” pump ON
e Effluent Tank 5.0 ft. pump ON, 2.0 ft. pump OFF, 7.5 ft “lag” pump ON
e VWCC Tank 002 5.0 ft. pump ON, 1.0 ft. pump OFF, 6.0 ft “lag” pump ON
e Stripper Sump 14 in. pump ON, 4 in. pump OFF, 18 in “lag” pump ON

6.3.6 Alarms and Interlocks

Alarms and interlocks have been designed into the system to protect the equipment,
personnel, and the environment. While interlocks perform automatic corrective actions, making
immediate operator attention unnecessary, it is important to acknowledge a dialer alarm and then
log in to the HMI using the VNC (remote access) system. See Section 4.2.5. Each alarm
condition and interlock is discussed below.
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Alarm Conditions
Abnormal operating conditions are monitored by the PLC using the alarms listed below:

e Groundwater extraction well high and low level alarms
Loss of radio telemetry for groundwater extraction wells

e Influent/Equalization tank (T-801) water level, high and low level alarms

e Filter feed pumps (P-803B, P-803C) failure to start alarms

e Air stripper reservoir high and low water level alarms

e VWCC Vaults (1,2,3) and tanks (T-001, T-002) high level alarms

e VVWCC pre-filter differential pressure and alarm

e Air stripper blower air low flow rate alarm

e Air stripper transfer pump (P-805A, P-805C) failure to start alarms

e Effluent tank high and low level alarms

e Effluent pump (P-810A, P-810B) failure to start alarm

e Containment area drain sump/building drain sump high level alarms
Interlocks

An interlock exists between the Air Stripper Low Pressure Switch (PSL-301) and the GWTS
PLC. In the event low pressure is detected in the air inlet to the stripper, the PLC will
automatically begin an automatic shut-down of the GWTS, VWCC System and recovery wells.
Interlocks in the GWTS and VWCC System are typically associated between the process pumps
and water levels in the three tanks and the Stripper sump. The set points for controlling the
operation of the pumps are provided in Section 5.3.5 above.

6.3.7 Preventive Maintenance Program

The component selection for the system was conducted to use equipment with minimal
maintenance requirements.  After system start-up, maintenance is required only when
performance decreases and/or alarm conditions are present. Flow meters, level sensors, control
valves, submersible pumps, and PLC’s generally require no preventative maintenance. Rotating
equipment in the GWTS requires periodic lubrication as specified in the manufacturer’s
specification as presented in VVolume I11 of this manual.

Weekly or more frequent inspection of the system operation is to be conducted after the
initial setup to verify proper system operation. The timing of these inspections may be adjusted
based on operating experience. The inspection report forms are to be completed each time
operations personnel are present at the site. Refer to the IM Program Inspection and
Maintenance Plan located in Attachment 111, Appendix E. Where repairs need to be conducted, it
is important that the manufacturer’s installation and operating manual be reviewed.

6.4 SAMPLING AND MONITORING PROGRAM

Sampling is conducted in accordance with the Groundwater Sampling and Monitoring
Program for the site. See Section 3 for detailed SPDES sampling and analytical procedures.

6.5 RECORD KEEPING

Records of inspections, service, repairs, and maintenance are to be kept for the duration of
the GWTS operation. An inspection report form has been developed for the system and is
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provided in the daily log. The inspection report is to be completed for each visit to the GWTS by
operations personnel.

One copy of the inspection and maintenance/repair reports, and the
inspection/maintenance/repair log, is to remain at the treatment plant in and copies of the reports
are to be distributed to the project manager for review and upload to ENFOS. Complete,
accurate, and timely completion of the inspection reports is important to ensure optimal system
operation.

6.6 PERSONNEL

Note that O&M personnel will be assigned by Parsons and include Project Supervisor,
Operator, and other staff as identified in Section 10.2.

6.7 HEALTH AND SAFETY REQUIREMENTS

The safety of the public and of personnel operating and maintaining the system is of highest
importance.

Four key health and safety concerns associated with the operation and maintenance of the
system are:

e Physical hazards typically present at manufacturing facilities;

e Mechanical/electrical equipment maintenance and repair hazards;
e Safe operation of the system; and

e Exposure to contaminated groundwater, soil, and vapors.

All personnel and contractors must meet the requirements in the Health, Safety, Security,
and Environment (HSSE) Plan. The HSSE plan is provided in Appendix B.

6.7.1 Physical Hazards

Personnel at the GWTS must maintain a high degree of safety awareness due to the presence
of physical hazards. Personnel must exercise caution in all activities around the facility and the
system. Typical physical hazards include trips or falls, punctures, cuts, and electrical shock. In
response to these hazards, safety practices and procedures for the facility are contained in the
HSSE plan. All personnel should be well acquainted with these documents prior to conducting
work on or around the GRS.

6.7.2 Equipment Maintenance and Repairs

Maintenance and repairs to mechanical and electrical equipment associated with the system
pose additional potential health and safety hazards. Personnel untrained in the operation and
maintenance of the system should not handle, adjust, or tamper with any electrical equipment,
machinery, or piping. Machinery should not be repaired or adjusted while electrically energized
or in operation. Automatically operated mechanical equipment may start and/or stop without
warning. No repairs should be made on this equipment until it is locked out and tagged as
described in the HSSE plan (Appendix B). Using your own lock, always open and lock the main
circuit breaker in Power Panel MCC 1 and the mechanical disconnect associated with the
equipment to be worked on. Check components for power with a volt-ohm-amp meter. After
repairs are completed, clear personnel from the area before closing the main breaker. Equipment
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repair safety practices are discussed in the HSSE Plan (Appendix B) and in the installation,
operation, and maintenance literature presented in the OM&M Manual.

6.7.3 Safe GWTS Operation

System start-up, shutdown, and standard operation pose health and safety concerns due to
automatic equipment operation, pressurized piping, and high water-flow rates. Ensuring that
personnel are thoroughly trained in the operation of the system and knowledgeable of its
capabilities will reduce the potential for accidents. The HSSE Plan (Appendix B) equipment
manufacturers’ information should be reviewed for specific safety requirements.

6.7.4 Contaminant Exposure

Exposure to contaminated groundwater or vapor is a health and safety concern primarily
when conducting repairs on equipment that is in contact with the groundwater. The potential for
exposure to contaminated groundwater or vapor is minimal during other activities associated
with the system; however, personnel should continually be aware of the contaminant hazards at
the site. The site specific HSSE Plan (Appendix B) has been developed for situations in which
potential exposure to hazardous contaminants is possible. The plan outlines potential physical
and chemical hazards, personnel protection methods, monitoring techniques, and provides
information on emergency resources and contacts.

All activities conducted within the treatment building require Level D protection, at a
minimum. Protective equipment shall be worn according to the requirements of the HSSE Plan
(Appendix B). In the event of a spill of contaminated groundwater outside the confines of the
treatment building, the operator shall follow the spill prevention, control, and countermeasures
(SPCC) procedures (Appendix B, HSSE Plan).
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SECTION 7

SYSTEM OPERATION

Proper operation of the groundwater extraction wells and the treatment system will ensure
successful treatment of the extracted groundwater and prolong equipment life. A thorough
understanding of normal operation and control, start-up procedures, sampling and monitoring,
and shut-down procedures are necessary to prevent discharge of untreated or partially treated air
and water.

Several control panels are provided for operation of the treatment systems: the motor control
center (MCC); the main control panel (MCP), which houses the PLC; the PLC; and the local
control panel at each groundwater well; and HMI interface (PC). The MCC controls the main
power sources for the treatment systems. The MCP contains the interconnection point for flow,
temperature, and fluid level switches and the alarm annunciator, and PLC system. The well local
control panels provide local hand-off-automatic (HOA) control, remote input and output controls
for the PLC, and automatic well level controls.

The groundwater air stripping system is designed to run in an automatic, unattended mode.
Protective sensors which monitor air flow, water level, etc., will shut the system down if critical
equipment stops or fails. Well pumps will cycle according to their water level. The air stripper
automatically regulates sump levels through level controls in the PLC. Blower air flow rate may
be manually adjusted over time for average total influent flow rate. The system may be run in
Hand mode, but protective functions “interlocks” that typically result in system shut-down while
operating in Auto mode will be bypassed. All protective functions that disallow operation of the
system, such as high pressure differential switches or tank level indicators and setpoints are not
functional while operating in the Hand mode.

7.1 NORMAL OPERATION

Normal operating procedures are described in this section. These procedures have been
prepared assuming the System Start-Up procedures as described in SOP-1 (Volume Il of this
manual) will be implemented. SOP-7 in Volume Il of this manual describes the routine tasks
and documentation to be completed by the system operator during normal operation. The
groundwater treatment system is designed to operate under a wide range of hydraulic flows. The
groundwater treatment system can operate with any number of the available extraction wells
operating. The groundwater system is capable of treating flow rates from 10 to 100 gpm. The
Equalization Tank (T-801) allows the system to treat groundwater pumped from various
extraction wells at varying flow rates. The GWTS tank and stripper sump level sensors allow for
the variations in flow rate due to well cycling, to turn on/turn off lead/lag pump combinations
allowing water levels in tanks/sumps to be maintained within prescribed operating levels. SOP-5
of Volume Il provides detailed instructions for system shut-down.

7.1.1 Groundwater Extraction Wells

Normally, the extraction well pumps will be pumping water on a cyclic basis, shutting off
when the low water level setpoint is reached and turning on when the high water level setpoint is
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reached. The pump installed in each well was selected based on the flow rate required to most
efficiently cycle the pump operation.

The well’s water level is maintained by the PLC utilizing a continuous level signal form a
downwell pressure sensor. The PLC compares the well level with the control level setpoints,
which are the desired high and low water levels. The PLC sends an output signal to the starter
that turns the pump on or off.

Each pump has a Hand-Off-Auto mode of control switch. Figure 4 shows the current well
construction details. Note the placement of the level probes, the pump intake elevations, and
level transmitter.

Revised flow rates for each of the operational pumping wells are listed in Table 3, Recovery
Well Specifications. These values should be considered target values for the system after the
focus of remediation was revised to Top of Rock and Zone 1. The target values may change
over the life of the project and must be reassessed periodically to determine whether the system
is maintaining the optimal drawdown. The level set point is changed by logging in to the PLC
HMI with your ID and password, then press the “PLC Setup” radio button, and once that opens,
then press the “Alarm Setup 1” radio button, then make changes to setpoints as required. If a
level is adjusted, the flow rate and operation should be checked frequently to ensure that the
proper control and pump cycling has been attained. Flow rates are checked using the flow
rate/totalizer meter installed at the well head.

7.1.2 Treatment Plant

The groundwater treatment system is intended to be operated and controlled from the PLC
HMI PC, using the PLC as the central monitoring and control point for all system functions.
Process status and control functions are displayed on the HMI graphic control displays to allow
the operator to access all process data, control and alarm functions. Control/graphic screens have
been developed to show increasing detail when a process element (tank, pump, etc.) is clicked on
until all input parameters have been displayed.

All motor start/stop control is directed with graphic controls on the HMI, including mode
selection between Manual and Automatic. In manual mode, radio buttons for START and STOP
are used for pump control. In automatic mode, with parallel paired pumps, lag and lead selection
can be made. All motors supplied from the MCC at 480V have HOA switches on the MCC
starter panel as the backup mode, with the MCC switch in Auto for the PLC controls to function.
The graphic displays show motor symbols (icons), colored Red for running status, power on, and
Green for not running status, safe condition.

Real-time process values are also displayed with graphical representation of the unit process
(tank, pump, etc.)the unit-specific parameters (level, flow, etc.). Alarms are displayed by red
flashing of a displayed value on the HMI and are summarized in alarm graphic displays. Alarms
can be acknowledged from the HMI, but cannot be reset until alarms has cleared (Out Alarm
message on HMI screen).

Normal operation of the treatment systems includes control, monitoring and adjustment, if
required, of the following equipment:

e the equalization tank (T-801) transfer pump system (P-803B, P-803C);

PARSONS

BP_OMM MANUAL_2013 UPDATE FINAL.DOCX
AUGUST 16, 2013



e the air stripper blower (B-801A);

e the air stripper sump pump system (P-805A and P-805C); and

e the final effluent tank (T-802) transfer pump system (P-810A, P-801B).
7.1.2.1 Groundwater Treatment System Operation

Upon start-up of the groundwater treatment system, the first equipment to run must be the
air stripper blower, B-801A. An alarm and manually-reset interlock for “Air Stripping System
Failure” includes detection of the following: low air pressure (PSL-301) with blower running;
analog value check on T-801, S-801A; and T-802 level values (LSL and LSH alarms). After
blower start, air flow should be detected within 20 seconds.

With blower running, the T-801 pumps (P-803B, P-803C) are enabled. The groundwater
wells will function in auto until the equalization tank T-801 reaches high level alarm condition.
In Auto mode, the wells are sequentially started, with 30-second delays between each well start.
The VWCC Tank 002 pumps (P-006, P-007) will transfer to tank T-801 until the high level float
switch is activated.

The control system uses a cascade approach. If a bottleneck develops and a tank or stripper
sump hits the high alarm level, the pumps just prior to that unit are locked-out by the PLC until
the level alarm condition is cleared. The following is a list of these interlocks in the control
system:

- Final Effluent Tank (T-802) high level alarm locks out stripper sump pumps (P-805A, P-
805C)

- Stripper Sump (S-801A) high level alarm locks out filter feed pumps (P-803B, P-803C)

- Equalization Tank (T-801) high level alarm locks out recovery well pumps (P-2, P-3, P-
4, PW-1, PW-3 and PW-4)

- Equalization Tank (T-801) high-high level float switch alarm locks out VWCC Tano T-
002 pumps (P-006, P-007)

- VWCC Tank T-002 high level alarm locks out the VWCC Consolidation Sump (T-001)
pumps (P-004,P-005)

- VWCC Consolidation Tank (T-001) locks out vault sump pumps (P-001, P-002, P-003)

The groundwater treatment process transfer pumps are all controlled from PLC set points for
the tanks (T-801 and T-802) and air stripper sump (S-801A). The PLC logic uses set points to
start and stop each transfer pump based on water level increasing or decreasing, with a small
level and time delay (deadband) between each pump operation to prevent short cycling. The
graphic displays allow selection of the pump starting order (two pumps, as lead-lag) to allow
matching of pump capacity to system influent flow rates. Time delays and level set points are
adjustable from the tank/pump level setpoint graphic control screen.

7.1.2.2 PLC Human Machine Interface (HMI)

An IBM compatible personal computer provides the Human Machine Interface (HMI). The
operator control screens provide a graphical representation of the process and its major unit
operations (tanks, pumps, etc.). The main screen of the HMI is a simplified representation of the
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process flow diagram with real-time process data displayed. By clicking on a treatment system
element, a graphical representation of that specific unit is displayed with greater levels of data
detail. Control of system setpoints, lag/lead pump selection, and manual operation of pumps is
done via the HMI. Alarms are visually displayed graphically in some cases and in text in all
cases on the bottom of the main HMI screen. Pumps can be put in manual mode and operated
via the HMI, but continuous operator attention is required as interlocks like tank high or low
level will not shut the pump down. Putting a pump in manual mode in the STOP condition is
also a method to shut down and make it unavailable for PLC control. For conducting
maintenance on or long term isolation of a pump, the defined practice of energy isolation must
be employed.

The complete process control scheme is shown on the process and instrumentation diagram
(P&ID) presented in Appendix A. The operators will need to become familiar with these
drawings and the mechanical/electrical drawings to properly perform system operations.

7.2 TROUBLESHOOTING

The groundwater treatment system is designed for hands-free operation during normal
operating conditions. Normal operating conditions include full operation of all installed
equipment. However, any equipment may malfunction at some time in the operation of the
system; therefore, this section on troubleshooting has been prepared to provide information on
the most likely causes and solutions for system malfunctions. Additional information may also
be found in the Equipment Manufacturer’s Information provided in Volume 111 of this Manual.

7.2.1 Safety Procedures

The HSSE plan provided in Appendix B of this manual must be reviewed prior to any work
at the site. Maintenance and Troubleshooting procedures occasionally require the operator to
work on the equipment with the system operational. Therefore, the operator must exercise
extreme caution. Automatic or manual activation of a device, or devices, could result in serious
injury to personnel. There is also the possibility of being exposed to water containing elevated
levels of TCE. Personnel must have appropriate training as specified in the HSSE Plan and a
thorough understanding of the procedures outlined in this OM&M Manual prior to working on
the system. Personal protective equipment must be worn as needed or as required by the HSSE
Plan (Appendix B).

7.2.2 Equipment
The following equipment is recommended to work on the system:

e A good quality 3-1/2 Digit digital Volt Meter (DVM) capable of reading at least
1,000 Volts AC and DC and Resistance values of at least 10 MegOhmes;

e An AC current clamp or ammeter capable of reading up to 200 Amps (AC);
e A screwdriver set (both blade and Phillips type);

e Open or Closed-end wrench set (up to 1-inch);

e Pipe wrench capable of handing 3-inch pipe;

e Hammer,

e Socket Set (up to 1-inch);
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e Appropriate Safety Equipment; and
e Flashlight.
7.2.3 Troubleshooting Procedures

Troubleshooting information is available in the equipment manufacturer’s operation and
maintenance literature provided in Volume Il and VVolume I11 of this manual. Information on the
following equipment is provided along with other associated supporting equipment:

Groundwater Collection and Treatment System Equipment
e Air Stripper Blower (B-801);
e Air Stripper (S-801A);
e Liquid Phase Carbon Units (LC-801A, LC-801B);
e Equalization/Effluent Tanks (T-801, T-802);
e Groundwater Recovery Wells (P-1, P-2, P-3, PW-1, PW-3, and PW-4);
e Pre Filters (F-101B, F-102B);
e Building and Containment Sump Pumps (P-804A, P-804B);
e Transfer Pumps (P-803B, P-803C, P-805A, P-805C, P-810A, P-810B);
e VWCC System Pumps (P-001, P-002, P-003, P-004, P-005, P-006, P-007)
e VWCC System Tanks (T-001, T-002)
e VWCC System Particulate Filters (BF-001, BF-002, BF-003, BF-004)

Although some preliminary troubleshooting is possible by the operator, a trained instrument
technician and/or electrician may be required for problems with the electrical power, control, or
instrumentation systems. References should be made to the as-built panel drawings presented in
Appendix A as needed.

7.3 CONTINGENCY PLANS

During system operations, the operator must be prepared to rectify any problem that may
occur. The operator should be very familiar with the HSSE plan in Appendix B. In the front of
the HSSE plan, before the table of contents, is a Site Emergency Response Plan. This plan
includes emergency contacts including phone numbers, emergency route, the route to the nearest
hospital in map and text form, and a site specific Evacuation and Contingency Plan. This
information is also posted on the control room safety bulletin board.

7.3.1 System Failure

In the event that a system failure occurs, the system will shut itself down. Because the
system will operate hands-free, if a major fluid release, elevated pressures, or other system upset
occurs, the system pumps will stop. Control logic in the PLC includes backup shutdown controls
for the processes.

The control system is equipped with an auto dialer which will notify, via telephone, the
operator and other persons in the event that a system failure or upset has occurred. The auto
dialer is programmed to contact the Operator and appropriate back-up personnel.
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The auto dialer will initiate calling and continue down the list until acknowledgment of the
autodialer occurs by responding by pressing * when receiving the call. Immediately upon
acknowledging the dialer, the VNC system must be used to check the PLC HMI for detail on
alarm condition. Until an alarm condition is cleared, the auto dialer will continue to call out
every two hours.
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SECTION 8

SITE MAINTENANCE

Any work at the site requires that a Work Risk Assessment be developed in advance of the
work. Once the Work Risk Assessment is finalized and before beginning any work, an
Authorization to Work (Daily Toolbox) is required to be completed, reviewed by anyone
working on the task, and signed by each team member working on the task. If a Task Safety
Environmental Analysis (TSEA) does not already exist for the tasks, a new TSEA should be
completed. Any applicable permits should be prepared prior to beginning the task (confined
space entry, working at heights, hot work, etc.).

The groundwater treatment system maintenance requirements for each major component is
described in this section. Maintenance requirements are included for the following:

e Building and grounds maintenance
e Power supply, instrumentation, and controls
e Piping and appurtenances

e Valves

e Flow meters

e Annual maintenance checklist

e Pumping wells, pumps and controls
e Transfer and sump pumps

e Tanks

o Filters

e Air stripper system

e Liquid Phase Carbon Units

Information in this section is based on a review of the equipment manufacturer’s literature
and on previous experience with equipment similar to that installed at the site. In VVolume 11l and
IV of this manual, a listing is provided of the brand and model number of the equipment used for
components of the remedial systems. They also contain manufacturer’s information for
equipment used in the remedial systems. The manufacturer’s information includes equipment
descriptions, performance specifications, and operating and maintenance procedures.

WARNING: Before Performing Any Maintenance Procedures, Personnel Should Be
Thoroughly Familiar With The Safety Procedures Outlined In Appendix B
Of This Manual. Equipment Utilized In This Section Poses A Potential
Shock Or Injury Hazard To Personnel. Do Not Attempt To Work On This
System Unless You Are A Qualified Technician, Have Thoroughly Reviewed
This Manual, And Have Received The Appropriate Training.

The elements of a good maintenance program include but are not limited to:
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e Records of operating parameters;
e Planning and appropriate scheduling of maintenance activities;
e Maintenance records; and
e Adequate spare parts list availability.
Maintenance can be divided into three categories:
1. Routine maintenance;
2. Preventive maintenance; and
3. Corrective maintenance.

Routine maintenance shall be performed as needed by authorized personnel. It requires
daily attention to numerous small items which might otherwise be overlooked such as changes in
motor sound, vibrations, or odors in the air.

Preventive maintenance shall be conducted routinely on a scheduled basis throughout the
life of the system to ensure that the system operates as designed. Preventive maintenance
enhances the life and performance of equipment, and helps to minimize system shut-down
conditions due to equipment failure.

Corrective maintenance is required when equipment break-down occurs. This condition
usually requires more extensive work than preventive maintenance. Corrective maintenance may
be required at odd hours and may involve a critical piece of equipment. Emphasis should be
placed on preventive maintenance to avoid corrective maintenance.

In 2011, an Integrity Management Program was put in place focused initially on Protective
System Devices. See the Inspection and Maintenance Plan in Appendix E. The program will
expand stepwise to critical equipment and eventually all equipment in future years. The program
provides an intensive inspection and maintenance plan to provide maximized uptime and a focus
on zero incidents, while allowing the system to function as designed. The IM plan requires
specified inspections and tracking of maintenance activities with a Corrective Action Log.

Following is a list of maintenance procedures which are to be performed at the specified
intervals. These procedures and intervals should be reviewed periodically and expanded as
needed to ensure proper, reliable operation is achieved. For more information regarding
equipment maintenance, refer to Section 6.5 — Troubleshooting, and Volume Il & IV-
Equipment Manufacturer’s Literature and Equipment Spare Parts List.

8.1 MAINTENANCE ACTIVITIES

A general inspection of the treatment building, well houses and grounds should occur on a
frequent basis at least weekly. Specific information is provided in the following sections.

8.1.1 Site Fence

Much of the site, although not all, is contained within a chain-link fence. The fence should
be visually inspected quarterly to confirm the integrity of the fence. Any required repairs should
be made promptly.
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8.1.2 Signs

Emergency numbers are posted on the front of the treatment plant in the event of an
emergency at the site during business hours or outside of normal business hours. This sign
should be updated or replaced as required. There is also NYSDEC required signage at the
SPDES outfall that must be maintained and kept up to date with contact information.

8.1.3 Cover

The site is covered by a mix of open vegetated areas, pavement, a stone drive and parking
area, and buildings. Routine mowing is conducted during the growing season approximately
once per month. The parking and driveway areas are maintained as required.

8.1.4 Groundwater Conveyance System
Piping and Appurtenances

All exposed pipes and fittings should be visually inspected for leaks, loosening, and general
condition. To check for leaks, the associated pump must be running. If it is not running, put the
pump HOA switch in Hand. Before leaving the extraction well, make sure the pump HOA
switch is returned to the Auto position. Visually inspect all piping and fittings located in the well
sheds and treatment building as described above. Monitor pressure gauges for pressure drop
indicating leak in the system.

Valves

Periodic inspection of valve fittings is necessary to ensure system integrity. Failure can be
detected by examining the valve for leakage while under pressure (pump running). If leakage is
found, the line must be shut down for repair. Leakage is usually caused by a loose coupling or
packing nut or a seal failure.

Ball, Butterfly, and Gate Valves

Ball, butterfly, and gate valves are utilized primarily to isolate equipment or re-direct
process flow.

WARNING: Valve Settings Should Only Be Changed By Persons Knowledgeable With
The Site and Process Operation.

Valves generally should be exercised every 180 days. Exercise the valves at appropriate
times so as not to interfere with system operation. In some cases it may be necessary to shut
down a pump to exercise a valve. Open and close the valve at least two times. Note whether an
excessive amount of force is required to change the valve position. Be sure to restore the valve
to its normal operational position and all equipment restored to running condition.

Check Valves

Check valves are used to control flow direction, particularly to prevent the reversal or
backflow of fluids in piping systems. Typically, there are no operator adjustments to be made to
a check valve. However, the operator should note whether the check valve is re-seating correctly
when pumping is stopped. If water is heard flowing through the valve after pumping has
stopped, the valve may not be re-seating. Also, if the driving pump begins rotating in the
opposite direction when the motor is shut off, a problem may exist with the check valve.
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Back-Flow Preventer

A back-flow preventer was installed on the incoming potable water line and is located in the
treatment building to prevent introduction of fluids into the Municipal water supply. The
installed back flow preventer is a Watts 909 series, three inch cast iron body with stainless steel
internal parts. The back flow preventer was installed following all State, County and Town
plumbing codes, and should be inspected annually by a certified plumber registered in the
County of Niagara, Town of Wheatfield. This certificate can be found in Appendix C, Records
and Forms.

8.1.5 Groundwater Monitoring Wells

Groundwater monitoring wells should require little maintenance under normal conditions.
Locked padlocks should be maintained on each protective casing or well cap. Wells should be
painted a bright color and labeled with the ID number and should be maintained as needed. Any
damage should be reported and addressed in a timely fashion.

8.1.6 Settlement & Subsidence Control

During inspections of the site, any settlement or subsidence should be noted. Repairs should
be completed as required.

8.1.7 Vehicle Access Road

A gravel access road and parking area at the site is maintained by Atlantic Richfield. Any
tire ruts or unevenness of the access road or parking area should be addressed by the plant
operator.

8.1.8 Bentomat Cover

A portion of the site was covered with Bentomat to enhance the soil vapor extraction and air
injection system. With the soil vapor extraction and air injection system removed, repairs to the
Bentomat are no longer required.

8.2 GROUNDWATER EXTRACTION SYSTEM
Well Pumps

Well pumps should be checked annually for the items listed below. Operation and
performance values should be recorded for future reference (see Volume Il — Equipment
Manufacturer’s literature for specific procedures and typical values):

1. Current draw and phase-to-phase current balance (it should be noted that the pump
current will change with pumping rate and/or head pressure changes);

2. Insulation resistance of motor leads from phase-to-phase and ground;
3. Motor winding resistance; and
4. Discharge rate.

Well Sheds

Well sheds should likewise require little maintenance under normal conditions. Padlocks
should be maintained on each well shed to prevent unauthorized entry. Door hardware must be
maintained to provide secure closure and good weather seal for winter heating. During cold
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weather months, portable heaters must be maintained to prevent freezing of well head piping.
Heater operation will be verified at least weekly when in service. Wooden well sheds should be
inspected for peeling paint or rotting wood. Plastic sheds should be inspected for cracking and
holes. Weed control should be practiced around the well shed locations as needed for a good
appearance.

8.3 DESCRIPTION OF MAINTENANCE REQUIREMENTS FOR EACH
COMPONENT OF THE TREATMENT FACILITY

Lighting

Lighting fixtures and light bulbs shall be replaced during routine maintenance when
required. For replacement of lighting fixtures and lamps, refer to the manufacturer’s literature,
located in Volume IlI, for exact size and model numbers. Be sure to practice energy isolation
prior to servicing any electrical equipment.

Heating

Check operation of heaters weekly during winter months and every 180 days the remainder
of the year by manually turning on heater with thermostat. If heater does not respond to
thermostat controller, check circuit breaker and thermostat settings. Refer to manufacturer’s
literature in Volume 111 for replacement of parts and maintenance procedure.

Treatment System Control Equipment

Performance of the control system should be observed in light of the description provided in
Section 6. Refer to Section 6.5.3 for troubleshooting procedures if abnormal or erratic system
response is observed.

Every six months, the following items should be inspected and tested:
e Inspect for loose or corroded electrical connections at all terminal blocks.

e Measure the control power voltage provided by the 120 VAC control power
transformer for the well shed control panels that powers the level sensor, radio
telemetry, heater, lighting (PW-1 and PW-3 only), and power receptacle. The
nominal voltage is 120 VAC. The minimum voltage is 105 VAC.

e Visually inspect all fuses.
e Visually inspect all control wiring for indications of damage or wear.
e Visually inspect all panels for moisture and corrosion.

Observe all equipment manufacturer’s procedures and safety precautions prior to
commencing any of the above equipment checks.

Programmable Logic Controller

The PLC is used to operate the groundwater recovery and treatment system. Refer to
manufacturer’s literature (Volume 111) for detailed programming instructions, operational
instructions and troubleshooting procedures operations.

Transfer and Sump Pumps
See Section 5.3.2 for a detailed description of pump maintenance.
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Tanks

Maintenance activities for the equalization and effluent tanks primarily include periodic
cleaning and inspection. Detailed maintenance activities are summarized below.

General

The tanks are inspected for damage and scale build-up during daily inspections. Tank
cleaning was not required during the first 19 years of operation but in the event that tank
cleaning is required, it will be completed following manufacturer’s recommendations. The fluid
level transmitters are checked daily by comparing water levels in the tank to the PLC reading. If
the fluid level transmitters are not accurately reading, they will be cleaned. If the fluid level
transmitters are still not accurate, the fluid level transmitters will be recalibrated.

Solid Removal

The solids build-up in the bottom of the tanks should be minimal, but solids may have to be
periodically removed. The depth of solids should be checked once a month. Solids depth should
be checked when the liquid in the tank is in a quiescent state. Care should be taken when lifting
the equalization tank manhole to avoid potential exposure to volatile organic vapors that may be
present. A photoionization detector should be used to monitor volatile organic vapors prior to
this maintenance activity. When cleaning tanks, the operator shall follow procedures for
confined space entry discussed in the HSSE Plan (Appendix B). The solids should be removed
from the tanks once a year or more frequently if the level of solids in the tank rises above the
effluent discharge pipe.

To remove solids, the tanks must first be drained. The tanks can be drained by shutting off
influent flow pumps and pipeline valves and operating the discharge pumps in manual mode.
Monitor the fluid level in the equalization tank closely until it approaches the solid interface.
Care should be exercised to prevent solids from being pumped to avoid overloading downstream
systems with solids.

WARNING: Do Not Let The Filter Feed Pumps, Air Stripper Transfer Pumps or the
GAC Feed Pumps Run Dry. It will destroy the seal and cause fluid leakage.

The tank should be cleaned without entry utilizing vacuum truck service. Removal of solids
should be able to be accomplished by hosing from the top hatch while pulling from a bottom
tank connection with the vacuum truck. The solids should be placed on a 6-mil poly-lined
drying bed appropriate in size for the amount of solids removed from the tanks. Solids should be
screened with a photoionization detector, and then stored in 55 gallon drums for off-site disposal.

Sensors and Measurement Devices

Under normal operating conditions, sensors and measurement devices, including water level
probes, water level indicators, and pressure indicators should require little maintenance. If the
sensor or measurement device is providing anomalous or faulty data, the input voltage, current,
and probe connections to the PLC, should be checked first before pulling the cable/probe. After
making sure all aforementioned items are correct, remove the cable/sensor and inspect for
corrosion. In the case of the groundwater wells, the connecting cable at ground surface also
should be inspected for damage when the sensing element is removed and inspected.
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Maintenance for level sensors and measurement devices should be compared monthly
against manual measurements to check for proper operation. Removal and cleaning should only
be necessary if the probe is determined to be malfunctioning. The condition of the wires leading
to the control box should be checked when doing weekly pump house inspections and flow meter
reads. In some cases, the level probe is inserted in a small pipe to act as a stilling well, and the
tube should be checked to assure that no blockage is present that would prevent water from
freely entering.

Tank level transmitters should be checked for accuracy when conducting plant inspections
and recalibrated as necessary.

Gauges

Pressure gauges and all other gauges for the remedial system should be checked monthly for
proper operation. Malfunctioning gauges should be replaced immediately.

Filters

The treatment system utilizes four bag filters simultaneously. The four bag filters are
configured as two sets operated in parallel. Valves exist at the inlet and outlet from each filter
pair that allow isolation for filter bag change while the other pair of filters stay in service to
prevent system shutdown. The bags should be changed when the inlet pressure to the filters
(gauge on top of each filter) is about 65-70% of the filter feed pump (P-803B, P-803C) outlet
pressure (with only one pump running at a time). An example — if the filter feed pump has a
discharge pressure of 30 psi, the filters should be changed at about 65-70% of that pressure, or
about 20 psi. All four filter bags are changed at the same time using 50 um bags.

To change the filters, first isolate a pair of filters by closing the inlet and outlet valves. Then
open the bottom drain valves then open the top air vent valves. The top cover is then opened for
filter replacement. Allow the filters to drain until they can be easily lifted out. Place the
removed filter on the containment sump grating and allow them to completely drain. Allow
filters to dry out completely before placing them in the waste drum which is located in the
containment area. When full, the drum is sent for off-site disposal. Inspect the strainer basket in
the filter and remove and clean if biofouling is noted. Be sure to pull all filter bag cloth into the
filter housing so the metal ring in the top of the filter opening seats firmly on top of the filter
strainer basket. During change out, “O” rings seated in the edge of the filter housing should be
inspected and replaced if worn or damaged. Upon completion, close cover assembly, being
careful not to disturb “O” ring, and tighten cover lugs evenly so filter lid seats completely. Close
filter drain valves and top vent valves on both filter, then open the inlet valve to the filter pair,
then open the outlet valve on that order so the filters bags are initially seated correctly.

Air Stripper System
Air Blower

Adequate air flow to the air stripper is critical to achieving acceptable effluent quality.
Operators should pay close attention to blower operation and take corrective action if a problem
is suspected.
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The blower is a direct coupled unit which eliminates power transmission issues that come
with gears or belts. Fan (impellor) balance and lubrication is all that is required for reliable
continuous operation. Maintenance instructions can be found in Volume 111 of this manual.

Stripper
Maintenance procedures for the air stripper are provided in Section 6.3.1.
Liquid Phase Carbon Units

During carbon transfer operations, inspection of the vessel internal parts should be made to
ensure the underdrain, vessel lining, and nozzles are in good condition. Any nozzles showing
signs of wear or damage should be replaced. Pressure gauges used to monitor the pressure drop
across each carbon bed should be read weekly. If above average pressures are observed, then
corrective action (backwashing) should be taken before the pressure becomes a problem with
reduced flow rates potentially creating a bottleneck in the treatment process. If an underdrain
nozzle fails or if pressure increases, the system should be shut down until the system is repaired.

WARNING: Activated carbon readily scavages oxygen, any inspection of the vessel must
be done with care while following energy isolation and confined space entry
defined practices.

If a major leak or similar problem develops, flow to the adsorber should be stopped
immediately and steps taken to correct the problem. Proper safety procedures should be
observed at all times to prevent damage to the equipment or injury of personnel.

8.4 MAINTENANCE SCHEDULE

Table 4 lists the plant inspection that should be done at least weekly. Discrepancies in data
trends should be investigated and corrected as necessary. A chronological maintenance checklist
for the remediation system for each month of the year is included in the IM Program Inspection
and Maintenance Plan located in Attachment Il1, Appendix E. Detailed inspection/maintenance
log sheets are provided in Appendix C, Records and Forms. For each major equipment system,
the checklist shows the suggested timing of the maintenance activity to be performed. The
frequency of the maintenance activity is indicated by the location of each “check-off” box. For
detailed explanations of the required maintenance, refer to the text in this section.

In 2011, an Integrity Management Program was put in place focused initially on Protective
System Devices. See the IM Program Inspection and Maintenance Plan in Appendix E. The
program will expand stepwise to critical equipment and eventually all equipment in future years.
The program provides an intensive inspection and maintenance plan to provide maximized
uptime and a focus on zero incidents, while allowing the system to function as designed.
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SECTION 9

REPORTS

9.1 QUARTERLY REPORTS

Quarterly monitoring reports are completed and provided to NYSDEC. The first report of
the year covers all activities at the site between January 1 and March 31. The second report
covers April 1 through June 30, and the third covers July 1 through September 31. The entire
calendar year is summarized in an Annual Report (see next section). Quarterly reports are
submitted on approximately May 15, August 15, and November 15 each year.

Quarterly monitoring reports present the results of groundwater samples collected and
analyzed during the period, water level data and interpretation, and a summary of operations and
maintenance activities during the period. Well sampling field forms, laboratory data reports, and
the water quality database are presented in the report appendices.

9.2 ANNUAL REPORTS

Annual Reports covering the calendar year are completed each year and submitted to
NYSDEC. Since 2010, the Annual Reports have been referred to as Periodic Review Reports,
with added engineering certifications to comply with NYSDEC requirements. Annual Reports
are submitted on approximately February 15 each year. The Annual Reports include the same
information as the quarterly reports, as well as data concerning health and safety performance,
details of the annual performance of the treatment system, waste disposal, plots of concentration
over time for each well sampled, and any changes that have been approved to the OM&M
program during the year.

9.3 MONTHLY REPORTS

A monthly discharge monitoring report (DMR) is completed summarizing the analytical
results of the SPDES outfall sampling for each month. DMRs are due to NYSDEC on the 28" of
each month covering the previous month. The DMRs are completed by the treatment plant
operator, reviewed by Parsons, and provided to Atlantic Richfield Company for review,
signature, and submittal to NYSDEC. Submittal of the DMRs to NYSDEC is a requirement of
the SPDES permit for the site.
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SECTION 10

CITIZEN PARTICIPATION

10.1 OM&M CITIZEN PARTICIPATION PLAN

The goal of the citizen participation program is to increase public understanding of the
remediation process at the site.

The site repository may be found at the following address:

Niagara County Community College
Library Learning Center

3111 Saunders Settlement Road
Sanborn, NY 14132

10.2 CONTACT LIST
The Atlantic Richfield project manager is:

William B. Barber

Atlantic Richfield Company
4850 East 49th Street
MBC3-147

Cuyahoga Heights, OH 44125

The New York State Department of Environmental Conservation contact is:

Brian Sadowski

New York State Department of Environmental Conservation
Division of Environmental Remediation

270 Michigan Avenue

Buffalo, NY 14203-2999

The Parsons team includes:

George W. Hermance, Eric A. Felter, Dan Chamberland and Doug Taylor
Parsons

40 La Riviere Dr., Suite 350

Buffalo, NY 14202

(716) 541-0730
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SECTION 11

PERSONNEL

11.1 ORGANIZATION

The principal parties involved in implementation of the OM&M program at the Former
Carborundum Site, Sanborn, New York are: NYSDEC, Atlantic Richfield Company, the OM&M
Project Manager, OM&M field personnel, and a subcontracted analytical laboratory.
Responsibilities, qualification, and training requirements for the OM&M personnel are described
in the following paragraphs.

11.2 MANPOWER REQUIREMENTS

Typical day-to-day operations, maintenance and inspections will be completed by the plant
operator. In the event that work that requires breaching the treatment system (for example,
cutting a pipe or fixing a leak), working at heights, or other work requiring a work permit (any
ground penetrating work or confined space entry), a minimum of two persons will be on site.
The changing of the water filters may be completed by the operator alone. The groundwater
monitoring will be completed with a minimum of two persons on the site.

11.3 RESPONSIBILITIES AND DUTIES

Implementation of the OM&M Plan will require onsite personnel. Personnel will conduct
routine inspections, sampling, and maintenance, of the groundwater extraction, VWCC and
treatment system. Additionally, the OM&M Project Manager will organize and oversee all field
activities on behalf of Atlantic Richfield Company.

The OM&M Project Manager will have the following responsibilities:
e Schedule and coordinate all monitoring activities;

e Evaluate all environmental monitoring data to determine if reportable exceedances
occur, and to determine if any health or environmental hazards are present;

e Inspect the site to ensure adequate maintenance is being conducted;
e Maintain and submit all required documentation and records of OM&M activities;
e Oversee all activities conducted by the OM&M field personnel;

e Be available to respond in an emergency situation in accordance with the
Contingency Plan; and

e Maintain records of all OM&M costs for the site.
The OM&M field personnel will have the following responsibilities:

e Obtain environmental samples as described in this manual, and complete chain-of-
custody forms and field notes;

e Conduct all inspection and maintenance activities;
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Conduct regular calibration of site sampling and monitoring equipment and maintain
calibration records;

Adhere to the requirements of the site HSSE Plan (Appendix B); and

Promptly inform the project manager of any problems associated with the
groundwater monitoring system, groundwater treatment system, or site security.

The subcontracted analytical laboratory will have the following responsibilities:

Coordinate all analytical testing with the project manager;
Schedule, analyze, and maintain quality assurance of all analytical work;

Notify the project manager immediately in the event of an analytical result that is an
excursion of the SPDES permit; and

Provide timely reports to the OM&M project manager, summarizing analytical
results.

11.4 TRAINING (INCLUDING HEALTH AND SAFETY)

All persons completing work at the site must be 40-hour OSHA (HAZWOPER) trained and
Confined Space trained for entry of non-permit required confined spaces.

11.5 MATERIAL SAFETY DATA SHEETS

A Material Safety Data Sheet (MSDS) will be on file at the site for all chemicals used or
stored at the site. MSDSs kept at the site may include, but are not limited to, the following:

Hydrochloric Acid (sample preservative, removing scale and mineral build up)
Sulfuric Acid (sample preservative)Nitric Acid (sample preservative)
Testing Reagents for Total Residual Chlorine and pH
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Notes:

Table1 - 2013 Update.xlsx

TABLE 1
SANBORN GROUNDWATER MONITORING PROGRAM
Former Carborundum Facility
Wheatfield, New York

WELL No. GROUNDWATER SAMPLING

JAN APR JUL

OCT

B-3M

B-4M

B-5M

B-6M S S

B-7M

B-8M S S/LF/NA

B-9M S S

B-10M S/LF/NA

n|n|n

B-11M

B-12M

B-13M S S/LF/NA

B-14M

B-15M

B-16M

B-17M S S/LF/NA

B-18M

B-19M

(7]

S/LF/NA

(7]

B-20M

B-21M S

B-22M S/LF/NA

B-23M S/LF/NA

(20 (o) (20 (V20 () (V20 KoY KV2N (722 (92 K720 KOoN KV2N (V20 (@2) (V20 (O2) (V2N (@22 (2] (V2D ()]

n|ln|n|n

B-24M S

n|n|nln

B-25M

B-26M

(]

B-27M

B-28M S S

B-29M

B-30M

B-31M

B-32M

(21 (22 (2] (7] (2] (2]

B-33M

B-34M

B-35M

B-37M

B-38M S

B-39M S/LF/NA

B-40M S/LF/NA

B-41M S/LF/NA

B-42M S/LF/NA

B-43M S/LF/NA

(922 K92 (722 (23 (2 (722 (2]

B-44M S/LF/NA

(720 K92 (720 (723 (92 (722 (¥2)

B-45M

B-46M

B-48M S/LF/NA

n|n

B-49M S/LF/NA

n|n

B-50M

B-51M

B-52M

B-53M

B-54M

B-55M

B-56M S S

B-57M S S

B-58M

B-59M

B-60M

B-61M

B-62M

B-63M

B-64M

B-65M

B-66M

B-67M

P2

P-3

P-4

PW-1

PW-3

(20 K920 (720 K20 K720 K722 K920 K720 K920 K720 K720 K2 KV20 K20 K720 K720 K920 (V20 K¥20 KV20 K720 Ke2) (V20 K¥2X KV2N (722 (920 K720 KO2X KV2N (720 (92X (720 (%2 (V)

nw|n|n|n|n

PW-4

(22 K928 K920 (720 92) K720 (2]

Quarry

(22 K928 K920 (720 92 K720 (2]

1. S indicates that groundwater sampling and analysis will be performed. LF indicates low flow sampling.
NA Indicates that natural attenuation sampling and analysis will be performed.

2. July was selected for the yearly sampling event, since it typically has had the highest TCE concentrations.

3. The well sampling may change as the groundwater remediation program alters the plume configuration.

4. Water Levels are to be collected from every well, on a quarterly basis.

PARSONS

5/7/2013



TABLE 2

SAMPLE ANALYTICAL METHODS

Groundwater Samples

Parameter Method
VOCs 8260
Iron 6010 B
Manganese 6010 B
BOD 405.1
COD ASTM D1252-88B
Chloride 300.1
Nitrate 300.1
Nitrite 300.1
Sulfate 300.1
Methane RSK 174
Ethane RSK 174
Ethene RSK 174
SPDES Permit Compliance Samples
Parameter Method
Chloroform 8260
1,1-Dichloroethane (1,1-DCA); 8260
1,2-Dichloroethane (1,2-DCA); 8260
1,1-Dichloroethene (1,1-DCE); 8260
cis-1,2-Dichloroethene (cis-1,2-DCE); 8260
trans-1,2-Dichloroethene (trans-1,2-DCE) 8260
Methylene chloride; 8260
1,1,1-Trichloroethane (1,1,1- TCA); 8260
Trichloroethene (TCE); 8260
Vinyl chloride (VC) 8260
pH 150.1
Oil & Grease 1664
BOD, 5-day 405.1
Solids, Total Suspended 160.2
Chlorine, Total Residual HACH
Phenols, Total 420.1
Cadmium, Total 200.7
Chromium, Total 200.7
Copper, Total 200.7
Copper, Dissolved 200.7
Iron, Total 200.7
Lead, Total 200.7
Mercury, Total 2451
Arsenic, Total 200.7
Cyanide, Total 335.2
Zinc, Total 200.7
Zinc, Dissolved 200.7
Nickel, Total 200.7
Silver, Total 200.7

Table 2 - 2013 Update.xIsx PARSONS

5/7/2013



TABLE 3

RECOVERY WELL SPECIFICATIONS
Former Carborundum Facility

Sanborn, New York

Revised
Grundfos Well Approximate Target Revised
Pump Bottom Intake Water Level Set Points
Well Revision Model Depth Depth Depth
Date Number (ft) (ft) (ft) Depth | Range
P-2 9/13/2010 5S03-9 26.4 24.4 21.9 On 18.9
0.5 hp - 5gpm Off 21.9 3.0
P-3 9/13/2010 5S03-9 33.7 31.7 30.0 On 26.2
0.5 hp - 5gpm Off 30.0 3.8
P-4 9/13/2010 5S03-9 34.2 32.2 30.2 On 26.7
0.5 hp - 5gpm Off 30.2 3.5
PW-1 9/13/2010 25815-20 29.8 27.8 24.8 On 21.8
1.5 hp - 25 gpm Off 24.8 3.0
PW-3 9/13/2010 5S03-9 18.2 16.7 14.2 On 10.2
0.5 hp - 5gpm Off 14.2 4.0
PW-4 9/13/2010 75875-12 30.8 26.0 233 On 20.8
5 hp - 120 gpm Off 23.3 2.5
Revised 1/27/2011
Table 3 - 2013 Update.xIsx PARSONS 5/7/2013




TABLE 4

Routine Inspection Log And Record Of Operating Conditions
Groundwater Treatment Project
Carborundum Facility, Sanborn, NY

Operator:
DateTime

Equip./Instrument No. JEquipment Status* Normal Op. Range Design |Operating Condition
T-801/LIT-803 Tank 801 3-8
P-803B / PI-805 Filter Feed Pump A Lag 27.3 - 31.6 psi 30.3 psi
P-803C / P1-806 Filter Feed Pump A Lead 36.8 - 38.6 psi 38. 1 psi
U-801A&802A Prefilters- 50 micron # of P-803 0-10 psi diff 5 psi
ON 0
U-801B&802B Prefilters- 50 micron # of P-803 0-10 psi diff 5 psi
ON 0
B-801A Air Stripping Blower A Run 650-900 cfm 850 cfm
Stripper Tray Sump Back Pressure 25 - 35 " water 30" water
Stripper Tray Sump Water Level 4" - 20" 4"-24"
P-805A / PI-809 Stripper Tray Transfer Pump A Lead 25- 40 psi 16 psi
805 A
P-805C/ PI-811 Stripper TrayTransfer Pump A Lag 25 - 40 psi 35 psi
805C
LC-801A&B/P11403 Liquid Phase Carbon Vessel # of P805 4.8 - 23.0 psig
ON 0
LC-801A / PI-814 Vessel Inlet Pressure # of P805 10.4-32.5 psig
ON 0
LC-801A / PI-816 Vessel Discharge Pressure # of P805 5.6-21.6 psig
ON 0
LC-801B / PI-815 Vessel Inlet Pressure # of P-805 10.4-32.5 psig
ON 0
LC-801B / PI-817 Vessel Discharge Pressure # of P805 5.6-21.6 psig
ON 0
T-802 1 LIT-805 Tank 802 2'-10'
T-001/LT-207 Tank 001 1'-5'
P-810A Effluent Pump A Lag 0-200 gpm 160 gpm
P-810B Effluent Pump A Lead 0-200 gpm 160 gpm
P-804A Containment Area Sump A Water Level
<2'
P-804B Building Sump A Water Level
<2'
Waste Drums,NO Leaks, Proper Labeling, Within 90 Day Limit OK
Alarms Functioning Properly OK
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