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ACRONYM LIST
AC Alternating current
ATS Automatic-transfer switch
BTU British Thermal Unit
CAM Continuous air monitoring
cfm Cubic feet per minute
CHW———— Clinlladwiarer
DC Direct current
DOE Department of Energy
E-Stop Emergency stop
fpm Feet per minute
gpm Gallons per minute
HEPA High-Efficiency Particulate Air
HP Horse power
HXx———Heat exchanger
e ST e S
LDR Land Disposal Restrictions
LFL Lower flammability limit
LLMW Low-level mixed waste
HAZMAT Hazardous materials
HEME High-efficiency mist eliminator
MCC Motor control center
MMI Man-Machine Interface
MWIP Mixed Waste Integration Program
PCW Process cooling water
psi Per square inch
PPE Personal protective equipment
ppm Parts per million
psig Pressure per Square Inch Gauge
RCRA Resource Conservation & Recovery
TSCA Toxic Substances Control
JEE Peogrammable fozie
MPC Main process control
PLC Programmed logic controller
DLy Propertional-Integral-Dervative
P&ID Piping and installation drawings
STB Stabilization building
TCLP Toxicity Characteristic
VFD Variable frequency drive
WAP Waste analysis plan
wC Water column
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1 OVERALL PROCESS DESCRIPTION

The evaporation process reduces the volume of the hazardous wastewaters and concentrate hazardous

waste constituents (e.g. metals) and inorganic materials into residues for additional treatment at the MWF
or to dispose off-site. This process will be located in the MWTH Building.

1.1 PROCESS OVERVIEW

Evaporation process and ancilliary equipment will be installed in the MWTH Building to evaporate non-

dangerous wastes and low-level mixed waste. The evaporation system (TP-16) will include the following
operations:

s Inspection of incoming wastewaters in tanker trucks

» _Unloading into one of the four storage tanks after the incoming wastewater passes the
acceptability criteria outlined in the WAP (Att. CC)

e Pumping from storage tanks to evaporators
* _Pumping residues from the evaporators into a sludge/residue storage tank. Periodically sludge

which may settle in the storage tanks may also be fed to the evaporators.
» _ Pump residues from the sludge/residue storage tank into containers for further on-site treatment at
the STB or disposed of off-site.

+ Handling. treatment, and disposal of secondary waste generated from the evaporation process

RCRA/TSCA Permit Application
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| 1.2 GASVIPMCHEMISTRYMWTH Building Description
The MWTH Building is an enclosed structure with an approximate floor area of 13.500 square feet. The

evaporation system will be located in Room MWT-01 within the MWTH Building. The floor is comprised of

concrete with an eight (8) inch high concrete curb at the walls. The entire evaporations process equipment will be
provided with its own secondary containment consisting of concrete floors and an eight (8) inch high curb.

RCRA/TSCA Permit Application Revision 1
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| 1.3 Overall-SystemDeseriptionWaste Staging & Storage
Incoming tanker trucks of hazardous wastewaters will be staged for inspection at the tanker truck
unloading station equi with a sampling platform or ports. If the incoming load passes inspection and
RCRA/TSCA Permit Application Revision |
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For GASHTMMWTH Building TA-13



Mixed Waste Facility

fingerprint analysis as per the WAP. it will be unloaded into one or more storage tanks (T-101 through T-
104). The feed pipe to each storage tank extends from the tank roof to close to the side-wall bottom to
revent splashing during loading and. hence, reducing working loss emissions from the t . Each
storage tank will be rotationally-molded. cone-bottom. high density cross-liniked polvethelene one piece
seamless construction with a design capacity of 10,950 gallons. Containerized inorganic liquids from
WSB can also be loaded into the storage tanks using the unloading pump for tanker trucks.
- A 4 - o o ha o e a ano a cafa el ealial
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| 1.4 GASVITIM System Permit-Operating LimitsDescription Summary

The MWTH Building will incorporate all systems. subsystems, and ancilliary equipment needed for safe

and reliable operaion of the evaporation process designated as Treatment Line 500. A brief description of
equipment, system, and subsystems included for this treatment line is described below:

Treatment Line 500: This treatment line will use the evaporation system (TP-16). Equipment for the
evaporation system consists of unloading pumps. basket filters. four storage tanks. evaporation feed
pumps. two evaporators, residue pump to transfer residue/sludge to the residue/sludge storage tank, one
residue/sludge holding tank, and ancilliary equipment such as valves and piping. Evaporation exhaust
will pass throu a duct heater. HEPA bank. and an activated carbon filter prior to exiting throught he main
stack for the MWTH building. Utility systems for the evaporation system will include service/instrument

air and natural gas supplv.
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2. Process Throughput and-MassBalanee

Input waste strams will consist of tanker truck loads received from off-site and inorganic liquids in
containers within the MWF. The wastesteam will be placed in the four storage tanks and then fed to the

evaporators for significant volume reduction of waste.

2.1 ¥eed Preparation-CapacityEstimated Annual Throughput

Approximately 700.000 gallons per vear of hazardous wastewater will be processed throught the

evaporation system. Each evaporator is designed vaporate 260 gallons per hour,

RCRA/TSCA Permit Application Revision |
Attachment 600 - Process Engineering Description shegust H 22U TRD
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| 3.1  Subsystem GV-01 Feed PreparationEVAPORATION SYSTEM (TP-16)

15 General Function

3. EQUIPMENT DESCRIPTION

2 =i = e e evaguratmn syctem
[TP—l 6) is to reduce the \ol ume of hazardous wastewater and \.oncentrate waste constituents (e.g. metals,
inorganic salts) into residues for additional treatment in the STB or to dispose of off-site.

2. Reference Documents

Process Flow Diagram: See drawings 31001-P-050 in Attachment RR of the Permit.

Piping and Instrumentation Diagram: See drawings 31001-P-071-01, and-02. and 03.

General Equipment Lavout: See drawing 31001- M-100 (Sheet 4) in Att. RR of the Permit.

Key Components List: See Table GV-04D-2-5 in Att. MM of the Permit-in-the-equipment-and
HstReR-Hs e et 9.

Key Components Technical Specification: See the technical specification package enelesed-in
Attachment OWW,

Key Control Devices: See Table G¥-81D-2-5 in the-equipmentand-instrumentlistin
Attachment 9MM of the Permit.

Instrument Data Sheets: See the technical specification package that-is-enclosed-in Attachment
OWW.

Interfacing Subsystems: GASYVHM procassventsubsysterm{GV-09):feed subsystem-{GV-
B CASVITIM main control subsystes LGV Low Capacity Mixer (TT-02); In-Container
Mixer (TT-03) locatd in the STB building.

3. Equipment and Process Description

Evaporation system (TP-16) will consist of unloading pump (P-100). a second pump (P-200) to pump
only if filter basket(s) is clogged. two filter baskets (BF-100 and BF-101). four storage tanks (each
approximately 10.950 gallon capacity. two feed pumps to evaporators (P-300 and P-400). two evaporators
(WWE-01 and WWE-02). two residue pumps (P-500 and P-700). one residue storage tank (T-103). one
residue transfer to containers) pump (P-600). and associated piping. instrumentation. and controls.
RCRA/TSCA Permit Application Revision |
Attachment 6-00 - Process Engineering Description bt Sel THD
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TP-16 process will receive generally aqueous inorganic wastewater which may have trace amoQunts of
organics. Ost of the input waste will be brought in tanker trucks from off-site generators. A small

amount of containerized inorganic agueous wastewater from WSB storage area will m in
the evaporation system. Wastewater will be unloaded into four storage tanks that will run through filter
baskets from where it will be into one or more of the storage t . Depending on the amount of
solids in the wastewater. the filter baskets may be bypassed. Residues from the evaporators will be
pumped into the residue/sludge storage tank (T-103). This residue will then be pumped into containers
for further treatment in either the Low Capacity Mixer (TT-02) or the In-Container Mixer (TT-03)
systems located in the STB building or disposed of oft-site.

RCRA/TSCA Permit Application Revision |
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4. Operation and Control Description

Other operations for the TP-16 process include receiving incoming liquid waste and transferring the waste
to storage tanks and then to evaporators.

Receiving Incoming Aqueous Wastewater: These wastewaters will be brought in from off-site in tanker
trucks which will be positioned in the unloading area for inspections. shipping paperwork revfiew. and

sampling as required by the WAP. A platform mayv rovided at t loading area for the sampling of
the tanker. A small protion of aqueous inorganic containerized wastewater will also be brought in from
the WSB storage area into the unloading station on an as-needed basis. A flexible quick disconnect pipe
will be used to connect the tanker outlet to the unloading unlet piping after the decision to accept the
waste is granted.

Filtration: The wastewater may be filtered through the bag filters (BF-100 and BF-101) prior to being
fed into one of the four storage tanks. Filter bag replacement will be prompted by the pressure indication

gauges on the filter baskets. Spent filter bags will be removed from the filter housing and placed in

containers for further on-site treatment in either the Low Capacity Mixer (TT-02) or the In-Container
Mixer (TT-03) or off-site disposal.

Transfer to Evaporators: Evaporator feed pump P-300 will be utilized to transfer wastewater from
tanks T-101 and T-102 while the feed pump P-400 will be used to transfer to evaporators from tanks T-

103 and T-104. Piping and valving is arranged in a manner to allow the wastewater from the four storage
tanks to be introduced in either of the evaporators.

Treatment in Evaporators: Each evaporator is equipped with PLC and operator interface panel
indicating operational information as well as alarms. Residues generated in the evaporators are

periodically pumped into the residue/sludge tank (T-105) from where they are pumped into containers for
further on-site treatment or off-site disposal.

RCRA/TSCA Permit Application Revision |
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Ds Safety Interlocks

Emergency Stop (E-Stop) (Tag ID: ILK-014): The emergency stop (E-Stop) is a manual push-
button located on the local control panel to permit immediate shutdown of the feed-preparation
subEvaporation system in an emergency situation. The E-Stop actuates an mterlock shutdown for both

€vaporators. s

6. Surveillance & Maintenance

A surveillance, maintenance, and calibration event list will be provided for the key equipment and
control/instrument device in this subsystem. The events will be based on the manufacturer’s
recommendations and will include maintenance frequency. When the facility operation is started, each
surveillance, maintenance, and calibration event will be recorded and documented.

32 AIR EMISSIONS

For both worker safety and contamination control. process ventillations is established in the MWTH
Building prior to conduction any transfer or evaporation operations. The process ventilation system
maintains the operations area under a negative air pressure. The exhaust gases from the evaporators
(mainly steam with a trace amount of organics) passes through a duct heater. a HEPA bank, activated
carbon filter prior to being discharged to the atmosphere throught MWTH Building exhaust stack.

33 COMPLIANCE WITH PROCESS & SAFETY PERFORMANCE REQUIREMENTS

Each evaporator is a vendor-supplied unit provided with a PLC and operator interface panel. An alarm
condition will appear on the operator interface panel if anv of the following pre-set setpoints are
exceeded:

» High wastewater level in the evaporator

» Low wastewater level in the evaporator

+ High wastewater termperature

¢ High combustion gas temperature

» _Blower shut-off termperaure

s High differential pressure across the mist pad

3.4 PREVENTATIVE & PREPAREDNESS PROCEDURES & INSPECTION PLAN

Evaporation process equipment will be inspected. maintained. and calibrated. if necessary via the
equipment manufacturer’s recommendations.

RCRA/TSCA Permit Application Revision |
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3.95 System GV-09, GASVITMMWTH Process Vent System

1. General Function

The function of the G¥B-MWTH process vent system (GV-09) is the abatement of fugitive emissions to
the environment. The system collects and treats fugitive emissions generated by the various waste

RCRA/TSCA Permit Application Revision |
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handling and pretreatment operations._The MWTH process vent svstem is currently isolated and is not
hooked up to any processing equipment in the MWTH building.

2 Reference Documents

Process Flow Diagram: See drawings 31001-P-053.

Piping and Instrumentation Diagram: See drawings 31001-P-079-02.

Key Components: See Table GV-09 in the equipment and instrument list in Attachment SUU.

Key Component Technical Specification: See the technical specification package enclosed in
Attachment SWW,

Key Control Devices: See Table GV-09 in the equipment and instrument list in Attachment ouu.

Key Control Device Technical Specifications: See the technical specification package enclosed in
Attachment 9.

Interfacing Subsystems: was

%—md&e&—haﬁéhﬁﬂ—s&%&tem{@l/—%—bmldmg confinement subsystcm (GV-22)

3. Equipment and Process Description

7 r

Vent collection: Caps 2 g

p&n—neala&e—ené—%uetmmste—feed-&wﬂnaﬂud—shﬁddma-m stated abme GV 09 is not Lurrentl\«

operating. Exhaust from these operations is maintained at high transport velocities (above 3500 fpm) to
prevent settling of particles in the ductwork.

The process vent system exhaust ﬂow rate is mamtamed by a dedicated b]ower (BLO 0925) whlch
discharges into the building exhaust system ahead of the main carbon filter beds.

Carbon Line Source Tag Source Description Flow Rate
Filter Bed Number (CFM)
Tag

G-+ Z-0185 SORFING-FABLE 4260
AV LR SORHNGBOX -0
GAH SHR-AGE SHREDDBER S

et Lt HQUJD*—SHJDGE—GO%ER e

il FRp205 HOLHR-FEEDA vk +b

e b AR i

il il b CHAMIRER G Ll -5
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GV-09- TOTAL FLOWRATE %500

FLT-0924

Organic Vapor Removal: The carbon filter beds are designed for the given flow rate as recommended
by the carbon filter bed manufacturers. The design basis used for sizing the carbon filter beds is: 100 lbs.
of carbon for every Ib. of organic vapor to be removed or as recommended by the manufacturer.

4. Operation and Controls Description

Blowers: The blower for the subsystems is sized specifically for the flow rate and pressures required by
the system. The process vent blowers (BLO-0925) is started manually at the associated motor control
center in the HVAC equipment room.

Dust Filtration: Differential pressure across the dust collectors is monitored by vendor provided
instrumentation. Blowdown of the cartridges occurs automatically at preset values of filter differential
pressure. Collected particles and dust are sent to the in-container mixing system (TT-03) for stabilization
erta-GASVIT M svstam for treatment.

Carbon Filter Bed Exhaust Monitoring: The organic vapor removal effectiveness of the carbon filters
is monitored contmuously by an orgamc vapor meter (OVM] mstal]ed at the outlet of the first carbon
filter bed.
10.2 evilamp in a photo jonization detector such as an OVM 580 PID, manufactu:ed by Thermo
Environmental, or equal. %&memmm@-&eﬁmﬂemwwm

Bed breakthrough occurs when the rolling 24 hour average concentration of organic vapors is 20 ppm
above the background level and mercury vapors are more than 0.04 mg/m® above background readings.
This background level is established by measuring a four hour average of the OVM reading at the outlet
of a freshly charged carbon filter bed. Backsround-mercury-is-alse-measured-in-thesamemanner

During the background measurement period, the process vent system will be operating but all activities
that generate organic and-mereury-vapors fed to the filter system are shut-down. Between carbon
changeouts, the organic vapor and-mereury-monitoring instruments are reset by drawing building air
through the monitors.
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Carbon Filter Replacement: When bed breakthrough occurs, the carbon is replaced as follows: 1) the
spent carbon is unloaded from the bed and placed in a TIC; 2) fresh carbon is loaded into the bed, and 3)
the order of flow through the beds is reversed. After reversing the order of flow through the vessels, the
vent gases flow first through the carbon that had previously been in the downstream bed and then through
the new carbon.

5. Compliance with Performance Requirements
Performance requirement for this system is:

Dust collection: 99 percent for particles greater than 1.5 microns
Particle filtration: 99.97 percent
Organic vapor abatement: Background concentrations

P, * -]

The following design features are included to provide compliance to the performance requirements for the
system as a continuous and reliable abatement of fugitive emissions.

Filter changeouts: Differential pressure indicators, OVM and-mereury-monitors are provided to monitor
the performance of the filters. Carbon filter beds are replaced periodically when they are spent. Dust
collection filters have automatic cleaning systems and their replacement is rarely required. However,
HEPA filters and pre-filters will be replaced when they reach a differential pressure that is recommended
by the manufacturer.

Equipment Operation Monitoring: Normal equipment safe operation and shut down features are
provided by the manufacturer for the process vent blowers fan and the dust collectors.

Reverse Flow Prevention: Except for the normal equipment safety features provided by the induced
draft fan and the baghouse manufacturer, there is only one automatic safety interlock in this subsystem.
[LK-075 shuts down the process vent blower (BLO-0925) when there is a loss of building confinement
exhaust. The signal to activate this interlock is provided by a pressure differential transmitter in the main
confinement exhaust duct. (Refer to the P&ID for subsystem GV-22, drawing 31001-P-092-02). This
interlock is used to prevent back pressure and reverse flow in the building confinement exhaust system
when the main exhaust fans are not running or if a main exhaust damper is inadvertently shut.

Operation Verification: Negative air pressure indicators (manometers) are provided inside the hoods
and enclosures for visual observation by the operators to verify safe operation environment.

6. Inspection Plan

Equipment inspection, maintenance, and calibrations are performed on this subsystem based on the
manufacturer’s recommendations. The mereursenserand OVM sensors are subject to periodic
inspections as per the inspection plan included in Attachment 19 of RCRA/TSCA permit application.
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3436 SUBSYSTEM GV-13, SERVICE/INSTRUMENT AIR

1. General Function

The service and instrument air systems provide plant equipment and instruments with a source of dry
compressed air. Many of the valves used in the GASVITTM feed systemFE vaporation System (TP-16)-are
air actuated as are other selected plant components and instrumentation. Service air is also used to
atomize water used in the off-gas quenchers. Service and instrument air both originate from the same 75
HP rotary screw air compressors, the only principle difference between the two flow streams is that the
instrument air is further purified with an additional drying and filtration stage.

The air compressors and associated controls are packaged, vendor furnished units.
2. Reference Documents

Process Flow Diagram: See drawings 31001-P-055.

Piping and Instrumentation Diagram: See drawings 31001-P-083-01.

Key Components: See Table GV-13 in the equipment and instrument list in Attachment SUU.

Key Component Technical Specification: See the technical specification package enclosed in
Attachment SWW,

Key Control Devices: See Table GV-13 in equipment and instrument list in Attachment SUU.

Key Control Device Technical Specifications: See the technical specification package enclosed in

Attachment SWW.
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Interfacing Subsystems:

Evapnratin;n system (TP- luﬁ'j

3. Equipment and Process Description

The compressed air system is designed to provide the GASVAF M faethisyMW TH Building with 300 sefm
(maximum) of air at 100 pounds per square inch (psi). All active system components are supported with
a redundant back-up unit. Air is compressed from the atmosphere in one of two 75 HP rotary screw air
compressors (CMP-1301 and CMP-1302), the other compressor serving as a back-up unit. The air is
dried in a regenerative twin tower desiccant dryer (DR-1303) and then passed through an oil coalescing
and particulate filter (FLT-1304/1305).

The compressed air is stored in a 2,000 gallon air receiver tank (TK-1306). Air exits the receiver and is
directed to either the service or instrument air header as determined by plant demand. Service air is
regulated to a nominal pressure of 100 psig and sent out to plant loads through the distribution piping.

Instrument air is passed through a refrigerated air dryer (DR-1307) to achieve a dew point of minus 40°
Fahrenheit. Instrument air also receives a final filtration stage to remove particulates larger than one (1)
micron. Instrument air is then regulated to a nominal pressure of 30 psi and sent out to plant loads through
the distribution piping.

Service and instrument air supply header pressure is monitored locally ard-in the GASVITFMMWTH
plant-control room-on-the PEC computer-display-panel. Operator response is required to correct any out-

of-spec conditions.
4. Operation and Control Description

The air compressors, dryer units, and associated controls are vendor furnished. Control features of these
components are salf— ontamed and do not mtcrfac:e w1th the G—A—S—‘-—WE» aporation system. Reeeiver

2 e b o - Pressure
instrument (PIT 1306) momtors receive tank pressure and send an alarm signal to the ]ocal process
control panel and to the main PLC/computer. Pressure instrument PIT-1310 monitors service air supply
header pressure and actuates a low pressure alarm at the main PLC/computer. PIT-1311 performs a
similar function for the instrument air system.

5. Safety Interlocks

Except for normal equipment safety features provided as part of the vendor supplied unit, no safety
interlocks are included in this subsystem.

For the service/instrument air system, a “system low pressure condition” could result from a major service
air leak that causes receiver tank pressure to drop below a given setpoint which would be sensed by the
tank pressure instrument (PIT-1306). This signal activates alarms at the local process control panel-aad-ia
the-maincontrelroem. The alarm signal from PAL-1306 triggers flow controller (FC-1312) to close flow
valve (FV-1312) and isolate the service air header. The instrument air system would remain in operation.
Plant operator response is required to investigate and correct the cause of the low pressure condition.

6. Preventative and Preparedness (P&P) Procedures and Inspection Plan
Equipment inspection, maintenance, and calibrations will be performed on this subsystem based on the
manufacturer’s recommendations. Surveillance procedures for the GASYHMMWTH
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Service/Instrument Air subsystem will include monitoring of all critical elements as detailed in Table GV-
13.

3457 SUBSYSTEM GV-15, NITROGEN SUPPLY
1. General Function

The nitrogen supply system (GV-15) provides N, gas for various plant equipment and processes that
require a purged or inert environment. This includes the GASVIT™ process chamber feeder air locks,
charging chambers, and discharge drains. Blowdown of the high temperature bag filter is also performed
with pressurized N; from this system.

The N, source is a 1,400 gallon liquid N, storage tank (TK-1501). The tank, vaporizer, and associated
controls is a vendor furnished package and will be located outdoors, on the south side of the GVB.

2. Reference Documents

Process Flow Diagram: See drawings 31001-P-056.

Piping and Instrumentation Diagram: See drawings 31001-P-085.

Key Components: See Table GV-15 in the equipment and instrument list in Attachment 9UU.

Key Component Technical Specification: See the technical specification package enclosed in
Attachment 9.

Key Control Devices: See Table GV-15 in the equipment and instrument list in Attachment 9ULU.

Key Control Device Technical Specifications: See the technical specification package enclosed in
Attachment 9WW,

Interfacing Subsystems: feed-s

=1

=

Equipment and Process Description

The N; system is designed to provide the GASVITIM peacass with 200 scfm of 99.99 percent pure N, gas
on a continual basis. Weekly filling of the insulated storage dewar (TK-1501) by the supplier is required
to meet the expected plant usage. The tank level is monitored and it is refilled by the liquid N, supplier
when required. The storage tank (TK-1501) is an insulated dewar outfitted by the vendor with piping and
controls in order to maintain a constant pressure of approximately 100 psi (pressure setpoint is
adjustable). Tank pressurization is maintained by the natural flashing of the cryogenic N, caused by heat
transfer from the environment. The tank is automatically vented to keep the pressure within allowable
limits.

Liquid N, is withdrawn from the tank and vaporized in one of the evaporators (EVP-1502 or EVP-1503).
The gas is then regulated (V-15005 or V-15013) to provide 100 psi N; to the supply header. System
pressure is also regulated at use points as required to match equipment or process criteria.

N, supply header pressure is monitored locally and-n-the- GASVIH M plant-contrelroom-on the

PLC/computer display panel. Operator response is required to correct any out-of-spec conditions.

4. Operation and Control Description
RCRA/TSCA Permit Application Revision 1
Attachment 600 - Process Engineering Description Ausnst 32001 TBD

For GASHTMWTH Building TA-56



Mixed Waste Facility

The N; supply unit and associated controls are vendor furnished. Control features of the supply unit are
self-contained and do not interface with the GASMF™MEvaporation system. Orbv-supply-headerpressure
is-fed-backto-the GASVI M controlroom: Pressure instrument PIT-1505 monitors supply header

pressure and actuates high and low pressure alarms at the main PLC/computer.
5. Safety Interlocks

System Pressure High or Low: The GASMVIT M eontrelraamMWE supervisor would be notified of a
N; system high or low pressure condition by PIT-1505 and its associated high and low pressure alarm
(PAL-1505 and PAH-1505). Plant operator response is required to investigate and correct the cause of
the low pressure condition. System pressure can be changed by manual adjustment of the in-service
pressure regulating valve (V-15005 or 15013).

6. Preventative and Preparedness (P&P) Procedures and Inspection Plan

Equipment inspection, maintenance, and calibrations will be performed on this subsystem based on the
manufacturer’s recommendations. Surveillance procedures for the GASMFIMMWTH nitrogen subsystem
will include monitoring of all critical elements as detailed in Table GV-15.

3.168 SUBSYSTEM GV-16, PROCESS WATER
General Function

The process water subsystem provides domestic water primarily as a feed source for the Reverse:
Osmosis: (RO) water subsystem. Process water is also used as an emergency source of cooling water by
the process cooling water (PCW) system (GV-19). The process water system is isolated from the
domestic water supply by a backflow preventer. Domestic water is provided for the rest room and other
potable water use points within the facility.

R.O. brine, emergency PCW return, and sanitary waste from the building rest room all drain to the
domestic sanitary sewer system.

2. Reference Documents

Process Flow Diagram: See drawings 31001-P-058-01.

Piping and Instrumentation Diagram: See drawings 31001-P-086.

Key Components: See Table GV-16 in the equipment and instrument list in Attachment SUU.

Key Component Technical Specification: See the technical specification package enclosed in
Attachment 9WW,

Key Control Devices: See Table GV-16 in the equipment and instrument list in Attachment SUU.

Key Control Device Technical Specifications: See the technical specification package enclosed in
Attachment 9WW,

Interfacing Subsystems: R.O. water subsystem (GV-17); process cooling water subsystem (GV-19)

3.479 SUBSYSTEM GV-17, REVERSE OSMOSIS (R.0.) WATER
1. General Function
The reverse osmosis (R.0.) water system (GV-17) supplies filtered and clean water by removing 98

percent of the dissolved inorganic, organic, bacteria and pyrogen contaminants. The pure water or R.O.
water is collected in a storage tank (TK-1707) to be used as make-up water to multiple water systems
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weithin-the GASVH Ml process. The R.O. loop pump (PMP-1705) provides a constant re-circulation flow
of R.O. water within the tank and supplies water to the process cooling water (PCW), steam, and chilled

water systems.

Feed to the R.O. water system is provided by the process water supply system (domestic water with back
flow prevention) via an electric water pre-heater (HT-1701).

The R.O. system is a vendor furnished package containing a water pre-heater, water softener tanks,
carbon filter, multimedia filter, 1,500 gallon storage tank, and associated controls and instrumentation.

2. Reference Documents

Process Flow Diagram: See drawings 31001-P-058-02.

Piping and Instrumentation Diagram: See drawings 31001-P-087.

Key Components: See Table GV-17 in the equipment and instrument list in Attachment 9UU.

Key Component Technical Specification: See the technical specification package enclosed in
Attachment 9WW,

Key Control Devices: See Table GV-17 in the equipment and instrument list in Attachment SULU.

Key Control Device Technical Specifications: See the technical specification package enclosed in
Attachment 9WW.

Interfacing Subsystems:

msy'ﬁiem%@%'—@?%;‘qoné

3. Equipment and Process Description

The R.O. supply water system is designed to operate at an initial production capacity of 17 gpm or 24,000
gallons per day. Process water (city water) is passed through the 125 gallon pre-heater (HT-1701) to
boost the water temperature to 77° Fahrenheit to optimize the operating efficiency of the system. The
preheated water is then passed through the water softener to remove the calcium from the water to prevent
calcium scaling within the other water systems. Water from the softener flows through a carbon filter
which removes the chlorine from the water, then flows through the sediment filter before entering the
reverse 0Smosis system.

R.O. water is produced and flows into a 1,500 gallon storage tank (TK-1707) for use within the
GASVIT M processMWF treatment processes. The R.O. loop pump (PMP-1705) will constantly provide
the R.O. water by drawing from the bottom of the storage tank and pumping the water to the required
source destination. (Refer to the P&ID, drawing GV-17.) The loop pump also re-circulates a percentage
of the R.O. water via manual control flow valve to prevent stagnation of the R.O. water in the storage
tank. The R.O. system has a time clock sequential back-flush feature that flushes the system and drains
the brine to the sanitary sewer system.

4. Operation and Control Description

The R.O. water supply unit and associated controls are vendor furnished. Instrumentation and control
features on the R.O. unit are self-contained and do not interface with the GASNVIF™MEvaporation system.
A low-level alarm LAL-1707 sends a signal to the level controller (LC-1707) which automatically
responds by opening the normally closed solenoid valve (LCV-1707). The valve opens allowing R.O.
make-up water to fill the storage tank (TK-1707) until the level controller (LC-1707) is reset by the high-
level switch (LSH-1707) to close the level control valve._Pressure transmitter PIT-1705 sends a signal
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proportional to the operating pressure of the R.O. delivery system to the central PLC/computer. This
signal is converted to a value and displayed as PI-1705.

5. Safety Interlocks

Except for equipment safety features provided as part of the vendor supplied unit, no additional safety
interlocks are provided as part of this subsystem.

For the R.O. water supply system, a system low pressure condition could result from a significant leak or
failure of the R.O. loop pump (PMP-1705). System pressure is monitored on PIT-17035 which is
displayed locally and in the control room. The associated low pressure alarm (PAL-1705) gives
notification to the control room operator of the low pressure condition. Plant operator response is then
required to find and correct the low pressure.

6. Preventative and Preparedness (P&P) Procedures and Inspection Plan

Equipment inspection, maintenance, and calibrations will be performed on this subsystem based on the
manufacturer’s recommendations. Surveillance procedures for the GASVITTM R O, water subsystem will
include monitoring of all critical elements as detailed in Table GV-17.
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3.190 SUBSYSTEM GV-19, PROCESS COOLING WATER (PCW)

1. General Function

The process cooling water (PCW) subsystem (GV-19) provides cooling water for key-GASVIFM
equipment exposed to high temperatures. This is a closed loop system with two re-circulating pumps
(one redundant) and a plate and frame heat exchanger to which the system rejects heat to the chilled water
system (GV-20), After being cooled by the secondary fluid in the heat exchanger, the PCW is sent out
through a distribution pipeline to individual pieces of equipment in the plant.
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After absorbing heat from the plant loads, the PCW is returned to a vented collection tank. The operating
re-circulation pump draws cooling water from the tank and sends it back through the heat exchanger and
out to the PCW supply header.

2. Reference Documents

Process Flow Diagram: See drawings 31001-P-058-03.

Piping and Instrumentation Diagram: See drawings 31001-P-089.

Key Components: See Table GV-19 in the equipment and instrument list in Attachment 9UL.

Key Component Technical Specification: See the technical specification package enclosed in
Attachment 9WW.

Key Control Devices: See Table GV-19 in the equipment and instrument list in Attachment 9UU.

Key Control Device Technical Specifications: See the technical specification package enclosed in
Attachment 9WW.

Interfacing Subsystems: wasic

3. Equipment and Process Description

The PCW system is designed to operate at a nominal flow rate of 180 gpm. Starting at the circulation
pumps, water is boosted from atmospheric pressure to approximately 60 psi. One pump is selected as the
primary, the other is placed in off and may be started manually if the primary pump is unavailable.
Before being sent to plant equipment, the PCW is cooled by a secondary fluid in a plate and
frame heat exchanger. The flow rate of the secondary fluid, chilled water, is set manually by positioning
throttle valve #20052. - e et ; g
a‘ f"ll E'apﬂ \!'ti.l

PCW system supply temperature and pressure are monitored locally and-s-the GASVIT M plantcontrel

soem-on the PLC/computer display panel. Operator response is required to correct any out-of-spec
conditions.

Cooling water is sent out to plant equipment in the supply header. Each component served by the PCW
system is connected to the main distribution supply and return headers with a flexible high pressure hose
and manual isolation valves. Cooling water flow rate to each load is preset manually by positioning the
return line isolation valve. Water returning from the system loads is directed into an oversize return
header “tank” in which a water heal is maintained. The water keal-cools and condenses any steam that is
formed as the PCW passes through plant equipment.

The PCW header drains into the collection tank (TK-1901) which is vented out into the atmosphere. The
returning water is then drawn into the circulation pump and sent back to the heat exchanger as described
above.

4. Operation and Control Description

Collection Tank Level Control: Minor fluctuation in the PCW tank (TK-1901) level is anticipated
during system operation due to water temperature changes and resultant expansion or contraction, and
steam void formation and collapse (not a normal operating condition). Make-up for any system leakage
or evaporation is provided by automatic level control of the collection tank. Pressure transmitter PIT-
1901 sends a signal proportional to level to the central PLC/computer. This signal is converted to a level
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value and displayed as LI-1901. The control room supervisor would be alerted to an out-of-specification
level condition on the associated high- and low-level alarms. Level controller LC-1901 automatically
responds to a low-level condition by sending a signal to the normally closed solenoid valve, LCV-1901.
The valve opens allowing R.O. make-up water to fill the tank until the level controller LC-1901 is reset at
its programmed level.

5. Safety Interlocks

For the process cooling water system, the following abnormal events have the potential to adversely effect
normal operation of the GASVIHTMEvaporation system and are discussed below:

System Pressure Low: A low PCW system pressure condition could result from a significant leak or
loss of the operating circulation pump. System pressure is monitored on PIT-1907 and displayed locally
and in the control room. The associated low pressure alarm (PAL-1907) will notify the control room
supervisor or the low pressure condition. The plant operator would then confirm this indication with one
of the local pressure instruments, ensure one of the PCW pumps was running, and perform a visual
inspection for cooling water leaks or other abnormal conditions.

Should a situation arise where cooling water is needed and neither pump is available, Valve V-16027 can
be opened to introduce a back-up source of cooling water into the system. Process water (city water) is
used as the back-up source and system pressure is sufficient to provide the driving head. The back-up
water then passes through the process equipment and is then dumped to the sanitary sewer system through
valve V-19001.

Abnormal System Supply Temperature: An abnormal PCW supply temperature would be indicated by
direct observation of temperature gauge T1-1911, or indirectly by the thermocouples monitoring the
temperatures of the process chamber and various plant components cooled by this system. System
temperature may be altered by changing the position of the chilled water return valve on the secondary
side of the PCW heat exchanger (HX-1913). This allows the operator to modulate the flow of the
secondary cooling fluid water through the heat exchanger and adjust the overall PCW supply temperature.
Adjustments in the chilled water system (GV-20) supply temperature may also be made to affect the PCW
system temperature.

6. Preventative and Preparedness (P&P) Procedures and Inspection Plan

Equipment inspection, maintenance, and calibrations will be performed on this subsystem based on the
manufacturer’s recommendations. Surveillance procedures for the GASMVITFMMWTH process cooling
water subsystem will include monitoring of all critical elements as detailed in Table GV-19.

3.1218 SUBSYSTEM GV-20, CHILLED WATER
1. General Function

The chilled water (CHW) System (GV-20) serves as a secondary loop cooling fluid for the process
cooling water system (PCW, GV-19). Heat from the PCW system is rejected to the closed loop CHW
system in the PCW heat exchanger (HX-1913). Heat transferred to the chilled water is in turn rejected to
the atmosphere through a fan-cooled radiator located outside the GVB. For reliability, there is a
redundant circulation pump and radiator.
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2. Reference Documents

Process Flow Diagram: See drawings 31001-P-058-04.

Piping and Instrumentation Diagram: See drawings 31001-P-090.

Key Components: See Table GV-20 in the equipment and instrument list in Attachment SULU.

Key Component Technical Specification: See the technical specification package enclosed in
Attachment 9WW,

Key Control Devices: See Table GV-20 in the equipment and instrument list in Attachment SUU.

Key Control Device Technical Specifications: See the technical specification package enclosed in
Attachment 9WW,

Interfacing Subsystems: process cooling water subsystem (GV-19)

3. Equipment and Process Description

The CHW system is designed to operate at a nominal flow rate of 75 gpm. Starting at the circulation
pumps, warm water (approximately 80° to 125° Fahrenheit) is drawn from the CHW return header and
boosted to approximately 20 psi. One pump is selected as the primary, the other is placed in off and may
be started manually if the primary pump is unavailable.

Before being sent to the PCW heat exchanger, heat from the returning chilled water is rejected into the
atmosphere in a fan-cooled radiator (RD-2009 or RD-2010). The fan is powered by a variable frequency
drive (VFD). A temperature controller controls the fan speed as required to maintain the temperature of
the chilled water exiting the radiator within a preset range. Chilled water supply temperature and pressure

are monitored locally and-inthe GASVITIM plant controlroes-on the PLC/computer display panel.

Operator response is required to correct any out-of-specification conditions.

CHW is then sent to the PCW heat exchanger (HX-1913) secondary loop where heat is absorbed from the
process cooling water. The CHW returns to the circulating pumps through an air separator (AS-2004).
System temperature changes and associated pressure surges are absorbed by the chilled water expansion
tank (TK-2002). R.O. water is the make-up water source for the CHW system. The water pressure
regulator (V-20003) automatically opens to add make-up water when system return header pressure falls
below the preset value (15 psi).

4. Operation and Control Description

Supply Header Temperature Control: Supply header temperature is sensed by TET-2009 (or 2010).
This analog signal is transmitted to the PID controller in the VFD. The controller compares this signal to
a preset temperature range value and adjusts the electrical power frequency output to the fan. When the
chilled water temperature is above the allowable range, the controller increases the fan speed to increase
the convective heat loss from the radiator, and vice versa.

System temperature is monitored locally and-a-the-GASVIT ™M contralreom-on TI-2011. A high
temperature condition would be indicated in the control room by high temperature alarm TAH-2011.
Operator response is required to investigate and take corrective action. If necessary, the operator can shift
to the standby radiator should a failure of system hardware or control components occur.

5. Safety Interlocks

For the process cooling water system, the following abnormal events have the potential to adversely effect
normal operation of the GASYVH L systemtM WTH Building and are discussed below:
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System Pressure Low: A low CHW system pressure condition could result from a significant leak or
loss of the operating circulation pump. System pressure is monitored on PIT-2011 and displayed locally
and in the control room. The associated low pressure alarm (PAL-2011) will notify the control room
supervisor of the low pressure condition. The plant operator would then confirm this indication

with one of the local pressure instruments, ensure one of the CHW pumps was running, and perform a
visual inspection for cooling water leaks or other abnormal conditions.

Water pressure regulator V-20003 automatically “floats™ on the system and provides R.O. make-up water,
as required to meet demand. System pressure is maintained by this pressure regulator and the diaphragm
expansion tank, TK-2002.

6. Preventative and Preparedness (P&P) Procedures and Inspection Plan

Equipment inspection, maintenance, and calibrations will be performed on this subsystem based on the
manufacturer’s recommendations. Surveillance procedures for the GASVITMMWTH chilled water
subsystem will include monitoring of all critical elements as detailed in Table GV-20.

3.122 SUBSYSTEM GV-22, BUILDING CONFINEMENT SYSTEM

1. General Function

The building confinement system (GV-22) provides for G¥B-MWTH exhaust and ventilation, exhaust for
the GASVIF™MEvaporation process (TP-16}iself, and building pressure control. The system is also

intended to be used as a manual smoke control system. The system consists of three supply air units, two
main exhaust trains, associated pressure control sensors, controllers, and damper actuators.

A constant volume of exhaust is maintained at all times for fume and contaminant control within the
GASMITIMMWTH process areas. The volume of fresh outside air admitted to the building is varied to
maintain the desired building pressure control schedule. Pressure control is automatically maintained by
the system and may be manually controlled if required.

2. Reference Documents

Process Flow Diagram: See drawings 31001-P-059-01 and 02.

Piping and Instrumentation Diagram: See drawings 31001-P-092-01 and 02.

Key Components: See Table GV-22 in the equipment and instrument list in Attachment SUL.

Key Component Technical Specification: See the technical specification package enclosed in
Attachment SWW,

Key Control Devices: See Table GV-22 in the equipment and instrument list in Attachment SUL.

Key Control Device Technical Specifications: See the technical specification package enclosed in
Attachment SWW.

Interfacing Subsystems:

ENOD-CGASVHMMWTH process vent subsystem (GV 09)

3L Equipment and Process Description

The confinement system maintains the correct building pressure differential by maintaining a constant
exhaust flow rate and by modulating dampers in the supply air ductwork. The GASMTFMEvaporation
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process areas are held at a negative pressure relative to atmosphere, while the control room is held at a
positive pressure relative to atmosphere.

Fresh air to the facility is provided by two 30,000 cubic feet per minute (cfm) packaged air Supp]y units.
The supply umts have dlrect ﬁred gas heat and dm:cr expanswn coolmg 8

air handler is equipped with a motorlzad discharge damper for pressure control. The umts are located at
the South west corner of the building.

General and process exhaust is provided by two independent 40,000 cfm exhaust fans and filter banks
located in the ventilation equipment room at the south end of the building. Each filter bank consists of a
pre-filter, HEPA filter, and carbon adsorption filter stages.

Ventilation to the first floor electrical room, second floor control room, and the access corridor is
provided by air handling unit #3. This is a smaller return air unit, also utilizing gas heat and direct
expansion cooling. It is located at the south end of the building next to the larger air handling units. Unit
#3 combines fresh air with the air returning from the control room, electrical room, and access corridor.
A positive pressure is automatically maintained in these spaces by modulating the outside and return air
dampers.

To serve as an engineered smoke control system, control and monitoring of building pressures and supply
and exhaust fan operation are provided at the Firefighters Smoke Control Panel (FSCP). As required by
the building codes, all automatic functions may be controlled manually from this location.

4. Operation and Control Description

Building Pressure Control: The pressure in the GASVIFMMWTH process areas is monitored by
differential pressure transmitters PDT-2211 and 2222, for GASVIT™MMWTH Unit 1 and 2, respectively.
Differential pressure controller PDT-2211 (the following control description will be for Unit 1) receives
this differential pressure signal, compares it to the programmed set point, and sends out a signal to the
supply air damper actuator. Insufficient negative differential pressure of the process area, relative to
ambient, will cause the pressure control system to respond by closing the supply air damper on air handler
unit #2A until the area differential pressure returns to within the programmed range. Similarly, excessive
differential pressure will cause the system to respond by opening the supply air damper as required to
maintain set point.

h; Safety Interlocks

The building pressure control system, in concert with remotely controlled dampers on the main exhaust
system, functions as a smoke control system in case of a fire or smoke event in the GASNIIM

Smoke/Fire Detection: All building ventilation and exhaust equipment can be controlled and monitored

from the Firefighter’s Smeke Contrel-Pane{FSCP). Manual override of the automatic pressure control

functions will allow pressure in the affected zone to be adjusted to a value more negative than
surrounding areas, thereby preventing the spread of smoke.

If either main exhaust unit is inoperable, it may be isolated by closing remotely-operated damper YD-
2263 or 2264 either locally or from the FSCP. Remotely-operated damper YD-2260 allows the exhaust
headers to be cross-connected so either exhaust unit can serve the entire building. Each exhaust unit is
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designed to serve about 60 percent of the total building area. This is not a normal operating configuration
but could be used in maintenance or emergency situations to maintain confinement.

Building Confinement Exhaust Failure: A loss of negative pressure in the main building confinement
exhaust duct is sensed by PDT-2265 (PDT-2266 for GASVITIMMWTH #2) and displayed as an alarm at
the FSCP on PDAL-2265. Actuation of this alarm trips interlock ILK-075 and secures the process vent
blower (BLO-0925) in system GV-09. This prevents the process vent system from discharging into the
building confinement system when sufficient negative pressure is not available.

6. Preventative and Preparedness (P&P) Procedures and Inspection Plan

Equipment inspection, maintenance, and calibrations will be performed on this subsystem based on the
manufacturers recommendations. Surveillance procedures for the GVB-MWTH confinement subsystem
will include monitoring of all critical elements as detailed in Table GV-22.

3.2513 SUBSYSTEM GV-25, BUILDING EXHAUST MONITORING
1. General Function

The building exhaust monitors consists of a continuous air monitor (CAM) and a record sample filter,
both collect representative samples of the radioactive particles in the discharge stream. A local alarm will
sound if a high radiation level is detected. In addition, the building exhaust monitors provide a
continuous readout for the gas flow to the atmosphere.

2. Reference Documents

Piping and Instrumentation Diagram: See drawings 31001-P-95.

Key Components: See Table GV-25 in the equipment and instrument list.

Key Component Technical Specification: See the technical specification package enclosed in
Attachment 9.

Key Control Devices: See Table GV-25 in the equipment and instrument list.

Key Control Device Technical Specifications: See the technical specification package enclosed in
Attachment 9.

Interfacing Subsystems: building confinement system (GV-22)

3. Equipment and Process Description

The process flow is based on withdrawing an isokinetic record and a continuous sample from the
discharge stack using a vacuum pump.

A. Stack Mass Flow Rate

The stack mass flow is calculated by the stack Masstron (Z-2520). The stack static and total pressure is
obtained from pitot tube Z-2519. The stack temperature is measure by the temperature element (TE-
2515) and transmitted to the Masstron in order to calculate the mass flow with density compensation. A
signal linear to the stack mass flow is transmitted to the data logger (LOG-2528) and the control module
(CTL-2526). The control module uses the signal in determining isokinetic sampling.
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B. Record Sample

The record sample is withdrawn from the stack and passed through the record sample filter holder where
particles are collected on a filter paper and iodine is captured by a silver-impregnated zeolite cartridge.
The filter enclosure is mounted to the stack to minimize particulate settling in the sample line. After the
filter sample is routed into a low-flow measuring station (FE-2523) to measure the mass flow, density
compensation is performed using the temperature signal (TE-2524) of the sample. The sample mass flow
is determined (Z-2524) and a signal linear to the mass flow is transmitted to the control module (CTL-
2526) and data logger (LOG-2528). The temperature signal is also transmitted to the data logger.

The control module (CTL-2526) compares the stack Mass Flow (FIT-2520) to the record sample Mass
Flow (FIT-2527), and transmits an output signal to the sample flow control valve (FCV-2523) to
modulate the sample flow until the signals are balanced. This is done to allow the record sample flow to
remain isokinetic to stack flow, as conditions vary.

[ £ Radiation Monitor Sample

The radiation monitor sample is withdrawn from the stack and passed through the Eberline radiation
sensor. The sensor (CAM-2516) is mounted to the stack to minimize particulate settling in the sample
line. The sensor signal is sent to the Eberline AMS-4 monitor (CAM-2516). After the sensor, the sample
is routed into a low-flo measuring station (FE-2521) to measure the mass flow. Density compensation is
performed using the temperature signal (TE-2522) of the sample. The sample mass flow is determined
(Z-2522) and a signal linear to the mass flow is transmitted to the control module (CTL-2526) and data
logger (LOG-2528). The temperature signal is also transmitted to the data logger.

The control module (CTL-2526) compares the stack mass flow (FIT-2520) to the radiation monitor
sample mass flow (FIT-2525) and transmits an output signal to the radiation monitor sample flow
control valve (FCV-2527) to modulate the sample flow until the signals are balanced. This is done to
allow the radiation monitor sample flow to remain isokinetic to stack flow, as conditions vary.

D. Sample Vacuum Pump Control

The static pressure of the sample lines is measured by the control module (CTL-2530) after the control
valves (FCV-2525 and FCV-2527). A linear signal is transmitted to the data logger (LOG-2528) and is
displayed on the local LCD. The controller (CTL-2530) compares the data to an operator setpoint and
calculates an output signal to modulate the control valve (PCV-2531) to maintain the desired static
pressure.

There are two vacuum pumps used in the sampling system, one is for redundancy. The pump start/stop
initiation is interlocked with the exhaust stack fan on/off status (ILK-a).

For clarity in this discussion, pump | is assumed to be the primary pump. With the exhaust stack on,
interlock ILK-a is satisfied, and with HS-2534 in “start”, the control module (CTL-2532) begins its start
sequence. The exhaust stack “on” signal is also sent to the data logger (LOG-2528).

The control module (CTL-2532) positions the pump selection valve (FV-2536 and FV-2537) for pump 1
operation. After a time delay (to ensure that the valves are positioned), the control module (CTL-2532)
signals pump #1 (PMP-2534) to start and illuminates the “Pump 1 on™ light. A “pump 1 on” signal is also
sent to the data logger (LOG-2528). As vacuum pump 1 creates its vacuum, the vacuum switch (PSL-
2534) contact opens, satisfying ILK-c. Five seconds are allowed for this action. Pump 1 will continue to
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run until a pump failure occurs or the system is shut down manually. Failure of pump 1 to maintain a
sufficient vacuum on the vacuum switch pump selection (PSL-2534) will cause the pressure switch to
signal the control module (CTL-2532) that a failure has occurred.

Upon receiving the failure signal, the control module (CTL-2532) will turn off pump 1 and reposition
the selection valves (FCV-2536 and FCV-2537) for pump 2. The pump 1 signal to the data logger will
turned off and a fault light (YA-2507) will be illuminated. Once the valves (FCV-2536 and FCV-2537)
are repositioned for pump 2, pump 2 will be started. Pump 2 will run until vacuum failure of manual shut
down. If there is a vacuum failure (PSL-2534), and the pump #1 (PMP-2534) low pressure alarm is not
cleared, then ILK-h will shut down Pump #2 (PMP-2535) and pump #1 (PMP-2534) will not be started
due to [LK-c.

Under normal conditions, the lead pump can be changed to standby status by operating the pump
selection switch (HS-2537). This switch is disabled when a pump failure fault occurs.

Sample Flow Alarms

An Isokinetic alarm occurs when either the record sample flow or the radiation monitor sample flow
exceed 10 percent over or under the required flow to remain isokinetic for more than 5 minutes.
This calculation is performed within the data logger. The data logger (LOG-2528) will record the
alarm and energize the fault alarm light (QA-2528). The condition is cleared when isokinetic
flow resumes.

Eberline AMS-4 will sound an alarm during conditions of high-radiation or monitor failure, A local
and remote alarm (AAH-2516) is energized for both functions, as well as recording the event on
the data logger (LOG-2528).

4. Operation and Control Description

The Operator will turn on the power to the control panel. To initiate sampling, the operator selects which
pump is to be the primary vacuum pump. The corresponding pump is then turned on. Sampling
commences if the exhaust fan is running (ILK-a, b). If exhaust fan is operating, the operator needs to wait
approximately 10 seconds to insure that the pump does create a vacuum. The operator then enters the
static pressure setpoint. Once a vacuum is initiated, the system is operating. Operator interface is not
required, unless an event occurs.

If the primary pump fails, an alarm will sound, and the secondary pump will automatically be started.
If it fails also, another alarm will sound and sampling will end. At the sound of the first alarm,
the operator will check the cause of failure (e.g. valve position, pinched line, power loss). The
operator will make the necessary adjustments to remedy the problem.

If isokinetic sampling is lost for more than 5 minutes, an alarm will sound. The operator will go to
the data logger to determine the cause and then remedy the situation. The remedy may include
changing the Record Sample filter or increasing the static pressure setpoint of the sampling train.

If the high radiation alarm is activated the operators will follow the procedure guidelines for radiation
leakage.

5. Safety Interlocks

Exhaust Fan On (Tag ID: ILK-a): The Exhaust Fan On interlock is designed to ensure that the
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sampling of the stack is done when there is flow. Pump #1 (PMP-2534) is prevented from starting, and
the data logger (LOG-2528) is signaled not to log. This will prevent the data logger from unnecessary
logging, erroneous sampling, as well as protecting the equipment from attempting to match a zero sample
flow rate.

Exhaust Fan On (Tag ID: ILK-b): The Exhaust Fan On interlock is designed to ensure that the
sampling of the stack is done when there is flow. Pump #1 (PMP-2534) is prevented from starting and
the data logger (LOG-2528) is signaled not to log. This will prevent the data logger from unnecessary
logging, erroneous sampling, as well as protecting the equipment from attempting to match a zero sample
flow rate.

Primary, Stand by (Tag ID: ILK-c¢): The Primary/Stand by interlock is designed to prevent Pump #1
(PMP-2534) from starting, thereby preventing a potential over-vacuum on the filter media (FLT-2517 and

FL-2518).

Primary. Stand by (Tag ID: ILK-d): The Primary/Stand by interlock is designed to prevent Pump #2
(PMP-2535) from starting, thereby preventing a potential over-vacuum on the filter media (FLT-2517 and
FL-2518).

Pump #1 Vacuum Low Cutout (Tag ID: ILK-e): The Pump #1 (PMP-2534) Vacuum Low Cutout
interlock is designed to alert the operator of a vacuum fault, prevent damage to the vacuum pump #1
(PMP-2534), and switch to the standby pump: pump #2 (PMP-2535).

Pump #1 Vacuum Low Start of Pump #2 (Tag ID: ILK-f): The Pump #1 (PMP-2534) Vacuum Low
Start of Pump #2 (PMP-2535) interlock is a permissive to allow vacuum pump #2 (PMP-2535) to start if
there is low pressure on pump #1 (PMP-2534).

Pump #1 Vacuum Low Start of Pump #2 (Tag ID: ILK-g): The Pump #1 (PMP-2534) Vacuum Low
Start of Pump #2 (PMP-2535) interlock is a permissive to allow vacuum pump #2 (PMP-2535) to start if
there is low pressure on pump #1 (PMP-2534).

Pump #2 Vacuum Low Start of Pump #1 (Tag ID: ILK-h): The Pump #2 (PMP-2535) Vacuum Low
Start of Pump #1 (PMP-2534) interlock is a permissive to allow vacuum pump #1 (PMP-2534) to start if
there is low pressure on pump #2 (PMP-2535).

6. Preventative and Preparedness (P&P) Procedures and Inspection Plan

The operator should remove the data logger paper and record sample filter and cartridge filter after a
process batch has been completed. The filters will be taken to a lab for analysis and the memory chip of
the data logger downloaded to the administrative computer for emission calculations once the lab analysis
is complete.

Equipment inspection, maintenance, and calibrations will be performed on this subsystem based on the
manufacturer’s recommendations. Surveillance procedures for the GVB-MWTH exhaust monitoring
subsystem will include monitoring of all critical elements as detailed in Table GV-25.
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82  CONTROLS FOR ANCILLARY AND UTILITY SUBSYSTEMS

| GASVITIMThe evaporation system (TP-16) ancillary and utility subsystems are either operated from the
main process control panel or from a series of local control panels. For each subsystem, parameters
important to safety and reliability are monitored at both the local and central control panel locations.
When necessary, these parameters are annunciated in the main control panel. Control panels and control
scope for each subsystem is depicted in the P&ID drawings provided for the given subsystem. A brief
description of the control panels for the major subsystems is below.

RCRA/TSCA Permit Application Revision |
Attachment 600 - Process Engineering Description Auguss 32004 TED
For GASHTMMWTH Building TA-74




Mixed Waste Facility

GASVIT Process Vent Subsystem (GV-09): The vent system has no active controls. The blower is
started by the hand switch in the motor control center (MCC) panel. There are differential pressure
gauges for local indication of venting at the equipment.

Utility Subsystems: Controls for the utility subsystems include:

Service/Instrument Air (GV-13): There are vendor provided control panels on the air compressors.
There is also a local panel to indicate tank pressure, service, and instrument air header pressure. The
pressure signals are transmitted to the MPC/PLC.

Nitrogen Supply (GV-15): There is a vendor control panel for the N, tank fill control. The MPC/PLC
receives header pressure indicators and alarms. The local panel only displays the pressure alarms.

RCRA/TSCA Permit Application Revision |
Attachment 600 - Process Engineering Description gnse 2 TRD
For GASHT™MMIWTH Building TA-75



Mixed Waste Facility

Process Water Supply (GV-16): There are no controls on the process water supply. There are two
active devices and two totalizers.

R.O. Water Supply (GV-17): The R.O. skid is provided with a vendor supplied control panel. The
control of the R.O. tank level is located by the MPC/PLC. The PLC also monitors the tank level
alarms and the R.O. header supply pressure and alarms.

r 2 Ie 5 - 5 - " =

=

Process Cooling Water (GV-19): The process cooling water tank level and pumps are controlled by the
MPC/PLC. The MPC also displays the tank level, alarms, header pressure, and temperature.

Chilled Water (GV-20): The MPC/PLC monitors the chilled water supply header temperature, pressure,
and alarms. The chilled water radiators are vendor supplied with a local control panel. The chilled
water pumps are controlled from the MCC hand switch.

Confinement Subsystem (GV-22): The GASVIT™ building ventilation subsystem controls are located
in a local control panel. The supply air to the plant is controlled by three PID controllers. The controllers
modulate the inlet vanes of the AHUs to control room pressure. The building exhaust fan control either
on or off, by hand switches, in a local panel. The local panel also has hand switches for the positioning of
the exhaust dampers.

Electrical Power Distribution (GV-23): Power distribution throughout the plant has only one tie to a
control panel: the generator. The generator has its own control panel plus an automatic-transfer switch
(ATS). The ATS will switch the critical plant systems to the generator power in the event of a power
outage. There is also an uninterruptible power supply for smaller critical loads which cannot be off-line
for the 10 second generator start time (i.e. the MPC/PLC and the control room).

Building Exhaust Monitors (GV-25): The monitoring system is a complete vendor supplied package
with a local control panel. The panel displays the flows, stack temperatures, and any alarms present. The
local panel houses the data logger, vacuum pumps, flow controller, flow valves, and Eberline monitor.
The Eberline sensor and record sample filter will be mounted on the stack next to the sampling point. The
MPC/PLC will be alerted to a failure of the instruments or radiation detection.
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Table 1.1: List of key subsystems installed in the GASMFMMWTH building.

Feeiereee Feetorenos
L e e JHOE-RO30 B T e e e T 1
L B P T e e 3H30-P-072B-throush-09
B L B B s e
&2 SRR PLITT
GV-09, GASVIFMMWTH Process Vent | 31001-P-053 31001-P-079-02
Conrel-AWECO
GV-13, Service & Instrument Air 31001-P-055 31001-P-083-01 & 02
GV-15, Nitrogen Supply 31001-P-056 31001-P-085
GV-16, Process Water 31001-P-058-01 | 31001-P-086
GV-17, R.O. Water 31001-P-058-02 | 31001-P-087
B i e Gt AT e e e
GV-19, Process Cooling Water 31001-P-058-03 | 31001-P-089
GV-20, Chilled Water 31001-P-058-04 | 31001-P-090
GV-22, Building Confinement 31001-P-059-01 | 31001-P-092-01 & 02
& 02
GV-23, Electrical Power Distribution NR N
GV-25, Building Exhaust Monitors NR 31001-P-095
GV-26, Building Containment NR NR
GV-27, Building & Structures NR NR
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