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Abstract: This Conceptual Design Report (CDR) presents the conceptual-
level design approach that satisfies the established technical
requirements for Project W-314, "Tank Farm Restoration and Safe
Operations.” The CDR also addresses the initial cost and schedule
baselines for performing the proposed Tank Farm infrastructure upgrades.
The scope of this project includes capital improvements to Hanford's
existing tank farm facilities (primarily focused on Double-Shell Tank
Farms) in the areas of instrumentation/control, tank ventilation, waste
transfer, and electrical systems.
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This conceptual design report contains confidential commercial
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Government purposes, and this notice shall be affixed to any
reproduction or abstract thereof. Disclosure of the confidential
commercial information contained in this report outside the
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CONCEPTUAL DESIGN REPORT

TANK FARM RESTORATION AND SAFE
OPERATIONS

PROJECT W-314

I. INTRODUCTION

Underground tanks have stored radioactive liquid waste on the Hanford Site
since the 1940s. There are 149 single-shell tanks (SSTs) and 28 double-shell
tanks (DSTs) in 200-East and 200-West Areas containing these wastes (see
Figures C-1, C-2, and C-3). (All figures are shown in Appendix K.} The Tank
Waste Remediation System (TWRS) program was established to resolve tank
safety issues and dispose of the tank wastes. Project W-314, "Tank Farm
Restoration and Safe Operations'; (TFRSO), provides essential tank farm
infrastructure upgrades to support continued safe storage of existing tank
wastes until the wastes can be retrieved and disposed of through follow-on
TWRS program efforts. The SSTs are essentially stable and have been placed
in a non-operational configuration awaiting future retrieval of their remaining
wastes. Project W-314 focuses on capital improvements necessary to allow
continued safe operation of the existing DST facilities, double-contained receiver

tanks (DCRTs), and selected SST systems.

This report was prepared using the conceptual design report (CDR) format
defined in U.S. Department of Energy (DOE) Order 4700.1 (ref 1). The CDR
provides the conceptual-level project scope and cost and schedule data needed
to support validation of project W-314, a Major System Acquisition. Key
Decision O (KD-0}, "Approval of Mission Need, " for project W-314 was approved
by DOE in February 1995. The U.S. Department of Energy, Richland Operations
(RL) request for KD-1, "Approval of New Start," is planned to be submitted

following completion of the conceptual design.

Project W-314 includes instrumentation replacement, ventilation system

replacement, piping additions, pit modifications, and electrical power upgrades.

W314CDR.TD.409 -1- 04/23/96
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The upgrades focus on the DST system in 200-East Area, but also include
SY Tank Farm in 200-West Area, 244-A and 244-S DCRTs, new transfer lines

in 200-East Area, and minor improvements in the SST farms.

The scope of the project W-314 CDR effort is defined by the Upgrade Scope
Summary Report (USSR) (ref 2). The USSR was prepared as part of a systems
engineering process. It identifies the scope items (including systems,
subsystems, and/or components) to be upgraded. The USSR was included in the
project W-314 baseline as a key element to define the scope on which to
develop this CDR. '

An engineering report for project W-314G describes the conceptual design, cost
estimate, and schedule for upgrades to the 241-AW Tank Farm (ref 3). The
report was used to determine a technical, cost, and schedule basis from which
to develop a reliable baseline for project W-314. Project W-314G upgrades for
the AW Tank Farm are similar to those discussed in this CDR. Project W-314G
was used to establish fiscal year (FY) 97 budgets for project W-314. This CDR
supersedes the project W-314G engineering report.

A systems engineering (SE) based approach is underway, concurrently with this
CDR, to prepare a detailed and fully integrated conceptual design for
project W-314. The conceptual design will be documented in the form of a
Design Configuration Baseline (DCBL) package, as defined by the project systems
engineering statement of work (SE;SOW) (ref 4). The design solutions in this
CDR are to be confirmed or superseded upon completion of the project W-314
DCBL. Any differences in scope, cost, or schedule between this CDR and the
completed DCBL will be reconciled prior to KD-1 and the start of definitive
design. This CDR allows the project to proceed through the FY98 validation
process while the DCBL package is being completed.

A description of the scope and requirements for the project W-314 upgrades is

presented starting in Section IV of this report. The cost estimate summary and

conceptual project schedule are shown in Appendices C and D, respectively.

W314CDR.TD.409 -2- 04/23/96
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il. SUMMARY

Project W-314 will provide upgrades to the ventilation systems, instrumentation
and control system (including master pump shutdown circuitry), electrical
support systems, and waste transfer systems support structure for identified
double-shell tank (DST) farms, dodble-contained receiver tanks (DCRTs), and
single-shell tank (SST) farms.

The existing primary ventilation systems for Tank Farms 241-AP, -AN, and -AW
will be upgraded. New high capacity exhaust air clean-up trains, a new stack,
stack monitoring and control equipment, and electric power will be provided.
Concrete shielding walls will be constructed around the perimeter of the tank
exhaust trains. These new systems will also be designed to allow for future
installation of additional effluent control equipment. The existing primary tank
exhaust trains will be removed and properly disposed. All existing underground

annulus and primary ventilation piping will be reused.

New annulus ventilation equipment will be provided for the SY Tank Farm, and
new ventilation systems will be provided for the 244-A and 244-S DCRTs.

New seal pots and associated encased piping will be installed in
Tank Farms 241-AP, -AN, and -AW to collect condensate from the ventilation

systems and return it to the primary tank collection system.

The existing primary tank monitoring will be modified and upgraded for level,
temperature, and vapor pressure measurement. The waste transfer system will
be upgraded for route verification and waste transfer verification. The leak
detection system will be upgraded for the annulus, leak detection pit, and
process and other support pits. The master pump shutdown system will be
upgraded. The existing alarm systems will be upgraded.

Primary ventilation instrumentation for all DSTs will be upgraded. New

ventilation systems and associated instrumentation will be provided.

W3‘f4CDR.TD.409 -3- : 04/23/96
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Existing power for the primary ventilation system will be modified and upgraded
to provide backup power capabilities for Tank Farms 241-AP, -AN, and -AW.
Existing electrical equipment will be upgraded and/or replaced to support the
primary/annulus ventilation system of the DSTs, DCRTs, and electrical power for

SSTs for clean, control, and stable operation.

New valve manifold assemblies will be provided to identified pits used for waste
transfer operations. New transfer piping will be added to the A Tank Farm
complex in 200-East Area and three existing transfer lines will be replaced.

Pits used for waste transfer operations associated with DST farms will have a
special protective coating applied to the walls, floor, and underside of the cover
blocks of each pit. This coating will provide a decontaminable surface and bring

the pits into regulatory compliance.
Project W-314 will interface with on-going and future projects. On-going
projects {i.e., projects W-211, W-030, and W-058) have been utilized for input

into the design, estimate, and schedule.

The total project cost for this fiscal year 1997 Major System Acquisition project
is estimated to be $273,000,000.

lil. JUSTIFICATION

Project W-314 was established to upgrade various systems in the tank farms on
the Hanford Site. Many of the existing systems are not adequate enough to
support continued safe management of the tank waste until the end of the
Hanford TWRS mission (i.e., the year 2028). The discrepancies in the various
systems include lack of compliance with current codes and regulations,
equipment degradation, and operational inadequacy as listed in Appendix C of
the USSR.

To determine the scope of this project, a systems assessment was performed

on the tank farm systems. The assessments are documented in references 5,

W314CDR.TD.409 -4 - 04/23/96
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6, and 7. The systems were assessed against the technical requirements in the
Preliminary Design Requirements Document (PDRD) (ref 8) to determine if the
systems can fulfill current requirements. The systems were assessed for
material condition and verification of operational performance for the remaining
life of the tank farms. The systems and components that failed the systems
assessment criteria were identified as being in the scope of project W-314 for
upgrade and/or replacement. The identified scope of project W-314 is
documented in the USSR.

This CDR provides descriptions of system enhancements that will provide

continued safe operation, greater reliability, operational flexibility, and

compliance to applicable codes and regulations for tank farm operations.

DESCRIPTION OF PROJECT SCOPE FOR AN TANK FARM

This section describes the electrical, instrumentation and control, ventilation,
valve manifold, and protective coating upgrades to be provided for the AN Tank
Farm. Specific material and equipment information is in the outline specification

(see Appendix E).

A. UTILITIES (600)

Electrical Service
The electrical upgrades for the AN Tank Farm include the following (see

Figure E-1):

. A 480 Vac, 3-phase, 3-wire, 60 Hz power system shall be provided
to the primary ventilation system from the existing motor control
center (MCC) EDS-MCC-102 which is fed from the existing MCC
EDS-MCC-101 in the 241-AN-271 Building. A new circuit breaker
will be ‘installed in EDS-MCC-102 (compartment C1) rated
100 Ampere Frame (AF)/100 Ampere Trip (AT), 3-pole, 600 Vac to
feed two enclosed combination magnetic starters and mini-power

centers for the primary ventilation system. A mini-power center will

W314CDR.TD.409 -5- 04/23/96
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be installed to supply 120 Vac power to a new instrumentation and

control panel.

A new power receptacle will be provided for connection of an
existing portable diesel generator set as a backup power source to
the primary ventilation system to allow preventative maintenance on

electrical equipment as needed.

A main circuit breaker for switchgear 241-AN-US rated for
1200AF/1000AT, 3-pole, 600 Vac, 42 kAIC RMS symmetrical
amperes will be procured as a backup spare breaker so that the
existing breaker can be maintained, tested, and calibrated to ensure
acceptable performance of the device. This power circuit breaker
will be a drawout type with time/current characteristics of a long
delay time pickup range from 0.5 to 1.25 times sensor rating and a

short delay time pickup range from 2.0 to 10.0 times sensor rating.

The existing cathodic protection system will be modified to
accommodate and protect new underground ventilation and process
piping against galvanic corrosion. New anodes, test stations, anode
distribution and junction boxes, permanent reference electrodes, and

cables will be provided as required.

The new primary ventilation system will be bonded to a new ground

grid that will be connected from the existing tank farm ground grid.
Freeze protection for the primary ventilation drainage system will be

provided. The 120 Vac power for the freeze protection will be

supplied from the mini-power center.

-6- 04/23/96
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B.  SPECIAL EQUIPMENT AND PROCESS SYSTEMS {700)

1.

W314CDR.TD.409

Instrumentation and Control

Primary Tank

Liquid Level: Displacement liquid level gages have been
installed on Tanks 241-AN-103, -104, and -105. The analog
output transmitter cards on these tanks will be replaced by a
digital transmitter card. The signal will connect to a
multiplexer/interface box in the 241-AN-271 Building. The
level signals will be input to the tank farm local area network
(TFLAN) programmable logic controller (PLC). Displacement
liquid level gages will be installed on Tanks 241 -AN—.1 02,-106,
and -107 with a digital transmitter card and will be connected
to the 241-AN-27.1 multiplexer/interface box and the TFLAN
PLC. A displacement level gage will be installed on Tank
241-AN-101 by the A-101 stabilization project.

Liquid Level High Alarm: The current/conductivity high liquid
level probe will be replaced with a system similar to the
resistive/conductivity liquid presence detectors in the annulus.
A fixed probe will sense a high tank liquid level. The high
liquid level alarm will be an intrinsically safe system. The
high-level alarm signal will be connected to a local TFLAN

input/output (1/0) box.

Waste Temperature: A new waste temperature measurement
device will be installed on Tanks 241-AN-101, -102, -106,
and -107. Temperature measurement devices for
Tanks 241-AN-103, -104, and -105 have been or will be
installed by other projects. A local terminal box will be
installed at the device to collect the signal wires which will be
wired in parallel to the tank monitor and control system
(TMACS) and to a local TFLAN I/O box.

-7- 04/23/96
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Vapor Space Pressure: The high and low range pneumatic
transmitters located in the transmitter enclosures next to the
leak detection pit for each tank will be replaced by electronic
indicating pressure transmitters. Analog signals will be wired
to a local TFLAN 1/0 box.

Waste Transfer

Valve Positioning: To provide verification of the waste
transfer route prior to the initiation of a transfer, valve position
indicators will be added to the new and existing valves located
throughout the waste transfer system. The indicators will
provide a position indication locally and a signal to a local
TFLAN 1/O box allowing operations to confirm proper valve
positioning. The upgrade is required in valve pits 241-AN-A
and -B, and pump pits AN-O1A through -07A.

Monitoring: Waste transfer will be measured for flow using
magnetic flowmeters on the incoming and outgoing transfer
lines associated with each DST. The incoming and outgoing
lines are located within the central pump pits on top of each
tank.

Raw Water Flow Measurement: The flow meter in the service
pit will be replaced by a turbine flowmeter. The signal will be
wired to an AN Fa}m TFLAN 1/0 box and transmitted over the
TFLAN network to the new TFLAN PLC in the 242-A
Evaporator Building {242-A) where the signal will be output to
the existing 242-A digital control system (DCS) input.

Leak Detection

Tank Annulus Liquid Presence Detectors: Three resistive/
conductivity leak detectors will replace existing detectors on

each tank. The liquid presence detector will be an intrinsically -

-8- 04/23/96
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safe system. The new leak detection signals will be connected
to a local TFLAN 1/0 box.

Tank Annulus Exhaust Air Leak Detector: The existing
continuous air monitor (CAM) radiation detectors installed in
each tank annulus exhaust ventilation systém will be replaced
with updated instrumentation of the same type. The CAM
radiation level signal will be connected to a local TFLAN 1/0

box.

Leak Detection Pit, Gamma Radiation Monitor: Submersible
gamma probes will replace the existing non-submersible probes
for each leak detection pit guide tube (see Figure 1-2). The
probe electronics and transmitter will be located in the
transmitter enclosure. The system will detect, transmit to a
local TFLAN 1/0 box, and alarm a specified rise in the gamma

radiation field above the observed background.

Leak Detection Sump, Liquid Leak Detector: A resistive/
conductivity leak detector will be installed in each dry sump
(see Figure |-2). A pump will be placed in the sump with
tubing extending to the surface. If a leak is detected, the
pump will be run manually to obtain a liquid sample for
determination of liquid density by laboratory analysis. The leak
alarm signal will be input to a local TFLAN I/0 box.

Process Pits: The existing current/conductivity leak detectors
in the following pits will be replaced with new resistive/
conductivity leak detectors. The leak detector assemblies will
be designed for permanent installation in a fixed location. The
leak detection in the central pump pits will be an intrinsically

safe system. New leak detectors will be connected to a local
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TFLAN 1/0 box. Leak detectors will be installed in the
following pits:

— Central (tank) pump pits 01A-07A

- Tank annulus pump pits 01B-07B

- Leak detection pit 01C-07C

—  Valve pits 241-AN-A and -B

— Flush pit

— Service pit

- Condensate receiver pit 241-AN-01D
—  Supernatant receiver pit 241-AN-O1E
~  Drain pit (W-314 installed)

Cleanout Boxes: New resistive/conductivity type leak
detectors will be installed in the nine AN Tank Farm cleanout
boxes to replace the existing current/conductivity leak
detectors. The leak detector assemblies will be designed for
permanent installation in a fixed location (see Figures P-1, P-6,
and P-14). The new leak detection signals will be input to a
local TFLAN 1/0 box.

Pipeline Leak Detectors {see Figure I-3): Transfer line
encasement pipe will be monitored for leaks at the test riser or
in the encasement drain as appropriate. If existing test risers
{i.e., swab risers) are used, they will have a permanent leak
detector installed. If the drain pipe encasement is used, it will
have a valve added (if needed) and a leak detector installed in
the drain pipe located inside the connected process pit. New
resistive/conductivity type leak detectors will be installed and
the leak detection signals will be input to a local TFLAN 1/0

box. Pipeline leak detectors will be replaced or installed at the
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following pipeline encasement terminations (the numbers

shown are totals for the tank farm):

—  Tank annulus pump pits (7)

—  Leak detection pit pump pits (7)
—  Valve pit 241-AN-A (2)
—  Valve pit 241-AN-B (existing) (2)

— Valve pit 241-AN-B (project W-314 installed encasement
drain) (1)
—  Drain pit (project W-314 installed drain lines) (3)

—  Primary exhaust duct encasement (existing exhaust duct

to train) (1)

Master Pump Shutdown (MPS)

Reference section XIII.C.1, "Instrumentation and Control," for a

complete discussion of the TFLAN and MPS. Inputs to the MPS are

made locally through remote TFLAN 1/0 boxes distributed throughout

the tank farm or directly to the PLC in the Instrument Building.

These MPS input signals are available to any connected TFLAN and

the TMACS. The existing tank farm inputs and outputs to and from
the MPS are listed in Table 1.

TABLE 1

AN TANK FARM - MPS SIGNALS

Signal Type

Description

Input

Pit leak detectors

"input

Cleanout box leak detectors

Input

Transfer pipe encasement leak detectors

Output

Supernatant pumps

Ventilation, Primary Exhaust (see Figure H-1)

L Inlet Pressure: The exhaust train inlet manifold pressure will

be measured with respect to atmosphere. The pressure sense

W314CDR.TD.409
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tap will be a fitting on the duct. The sensing tubing will be
routed to a local instrumentation rack (one near each exhaust
train) for connection to an indicating transmitter. The analog
signal from the transmitter will be wired to the local TFLAN 1/0

box.

Differential Pressure Measurements: The demisters (one for
each train), HEPA filters (two for each train), and exhaust fan
(one for each train) differential pressures will be measured.
The sensing taps will consist of a fitting on the exhaust train
housing on each side of the device measured and taps will be
provided for the future equipment. The sensing tubing will be
routed to a local instrument rack for connection to the
indicating transmitter. The analog signals from the

transmitters will be wired to the local TFLAN I/0 box.

Exhaust Train Temperatures: Train inlet, heater outlet, and
train outlet temperatures will be measured. Temperature
elements will be installed in wells mounted on the exhaust
train housing in front of the demister, immediately downstream
of the heater, and downstream of the last filter. The
temperature element will be wired to temperature indicating
transmitters (three for each train/rack) on the local instrument
rack. The analog signals from the transmitters will be wired
to the local TFLAN I/0 box.

Exhaust Heater: A silicon controlled rectifier (SCR) unit will be
installed next to the exhaust train heater in a National Electric
Manufacturer's Association (NEMA) 4 enclosure. The heater
controller will be a solid state device, controlled by an analog
signal from the local TFLAN /O box. Power to the heater
controller will be interrupted, both locally or remotely, by either
operating a manual on/off switch or deactivating a permissive

interlock wired frqm the local TFLAN 1/0 box.

-12- 04/23/96




W314CDR.TD.409

WHC-SD-W314-CDR-001, Rev. 0

Valves: Exhaust train valve motors (three for each train) will
be wired to a switched (open/closed) signal from the local
TFLAN I/0 box through an interposing relay.

Fan Inlet Damper Motor: The damper motor controller will be

wired to an analog control signal from the TFLAN I/0 box.

Seal Pot Level (see Figure H-5): The condensate drain pit seal
pot liguid level will be measured. Three resistive/conductivity
probes will be installed at different levels in the seal pot: one
for low level, one for fill level, and one for high level. The
signal will be displayed locally and will be wired to a local
TFLAN 1/0 box.

Stack Monitor: A new exhaust stack radiation monitoring
system wili be procured and installed for the tank farm primary
ventilation stack. Design and construction will consist of
installing the specified sample and stack flow and temperature
measurement probes in the stack, a stack mounted equipment
box, and an electronics cabinet on a concrete pad near the
stack. Stack flow and temperature, all sample flows, and all
radiation measurement signals and alarms will be transmitted
to a local TFLAN I/O box.

Alarms

General Local: All project specified AN Tank Farm signals are
input directly to a TFLAN PLC or through an associated 1/0
box. Analog signals and alarms are displayed locally on the
man-machine interface (MMI).

Gamewell Alarms: All necessary Gamewell alarms originating
in the AN Tank Farm will be connected to the TFLAN PLC.
The leak detection and MPS system is discussed in
Section XIik.
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242-A DCS: The AN Tank Farm instruments that are
scheduled for upgrade and are currently input to the
242-A DCS will be transmitted over the TFLAN network from
the AN Tank Farm PLC to a new 242-A TFLAN PLC where
they will be output to the 242-A DCS.

TMACS: The TMACS-connected primary waste temperature
signals will remain connected to the TMACS system and will
also be connected to a TFLAN 1/0 box.

Miscellaneous Signal Inputs

Alarms, such as the 241-AN-271 Building general alarm, that are
wired to the 242-A DCS will be rewired to the TFLAN PLC. The

signals will be transmitted over the TFLAN network to the new
242-A TFLAN PLC where they will be output to the existing
242-A DCS.

TFLAN System Components

PLC: The PLC, which will be located in the
241-AN-271 Building, will receive input and output signals
from field devices, communicate with other devices using
various digital protocols, and control outputs based on inputs

and algorithms.

The PLC will contain hardware for analog signals such as
current loop (4-20 mA) voltage, thermocouples, and resistive
temperature devices (RTDs), and discrete signals such as

relays and on/off voltage devices.

The PLC will communicate with remote located 1/0 boxes, the
MMI, and other PLCs. Communication to the I/0 boxes will be
via a serial digital transmission protocol that passes simple
signal information. Communication with the MMI1 will be with

an RS-232 or similar serial protocol for sending signal
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information to the MMI on demand. The PLC will
communicate with the other PLCs using a communications

protocol to share field signals and MPS data.

The PLC uses inputs and programmable functions such as

averaging, totalizing, and timing to control outputs.

. MMI: The MMI will be an industrial quality computer with a
display, limited capability front panel keypad, and hard disk
drive. The MMI will input selected data from the PLC, perform
calculations on and/or store the data, and communicate the
data on demand to the TMACS using a modem. The MM)| will
display alarms and signal data on its display for the tank farm
itislocated in or for any data available on the TFLAN network.
The MMI will be located in the 241-AN-271 Building.

. /0 Box: The I/0 box will be a field located device that
functions to extend the PLC input and output capability to field
instrumentation. It will contain the hardware for analog and
discrete input and_ output signals. Unlike the PLC, it cannot
perform any other function and its communications will be
limited to digital serial transmissions to the PLC over coaxial
wire or through the TFLAN network. As often as possible, the
1/0 boxes will be located in the existing instrument enclosures
at the leak detection pits. The enclosures will require the
addition of heaters. Additional 1/0 boxes will be located as

needed to minimize conduit runs.

Primary Ventilation System

The existing ventilation system will be replaced to provide a new
high capacity exhaust filter train, new fans, a new stack, stack

monitoring and control systems, and provisions for possible future
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hazardous effluent mitigation equipment. Enhanced features of the

new systems are as follpws {see Figure H-1):

W314CDR.TD.409

The new dual exhaust trains will consist of isolation valves,
electric heaters, demisters with flush capability, two stages of
HEPA filters, test sections, adsorber housing, automatic

control dampers, and exhaust fans.

Provisions for future equipment will be blanked flanges in the
ventilation piping for a dry scrubber and empty housings in the

filter trains for future carbon adsorbers.

The new dual exhaust trains will be shielded by concrete walls
and a removable metal roof. The new structure will not create

an enclosure requiring ventilation.

The new exhaust stack will be designed to enhance maximum
dispersion of effluents, and will be provided with monitoring

and sampling equipment required for regulatory compliance.

Unfiitered leakage paths into the tanks will be sealed to reduce
the potential for fugitive emissions and to improve pressure
control of the primary tank air inlet stations (existing or by
others). The extent of sealing will be similar to that provided
for Tanks 241-AY and -AZ by Project W-030, "Tank Farm
Ventilation Upgrade.”

A seal pot will be located in a new drain pit adjacent to the
primary exhaust train. Condensate from the primary
ventilation line and drains between the various exhaust filter
housing sections will be routed to the seal pot. Condensate
overflow from the seal pot will gravity drain back to an

appropriate tank (see Figure H-5).

-16 - 04/23/96



W314CDR.TD.409

WHC-SD-W314-CDR-001, Rev. 0

. The utilities (raw water) required for the seal pot and
ventilation equipment will be provided from existing tank farm

infrastructure.

L Existing underground ventilation piping will direct the flow
from the tanks to the new equipment. The new equipment

will be located as shown on Figure P-1.

. Primary air intake stations, one for each of the tanks, will
consist of an air intake hood, a prefilter, a HEPA filter, HEPA
filter test sections, connecting piping from the primary tank to
the station, balancing valve, and pressure vacuum relief
devices. This additional equipment will be provided by another

project.
Piping

Valve Manifolds

Valve manifold assemblies (consisting of multiple jumpers) will be
provided to support waste transfer operations in valve
pits 241-AN-A and -B. The manifold will be constructed of stainless
steel valves and piping to facilitate decontamination and to ensure
long-term refiability. The manifold assembly will provide all
necessary waste routing configurations by manual operation of valve
handles that will extend through - the pit cover blocks. See
Figure P-18 for a typiéal representation of a valve pit manifold

assembly.
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Manifold design will provide specifically for the following:
4 Two-valve isolation from piping outside the desired flow path.
. Avoid trapping of liquids.

. The ability to cross-connect the slurry and supernatant transfer

piping lines.
. The ability to flush all flow paths.

. Jumpers will utilize the Hanford integral seal block connection

assembly,

The valve manifold will utilize valve designs that include the

following:

U Manual operation of all valves through the use of extension

handles that extend through the pit cover blocks.

L Position indication to provide verification of flow route

alignment.

Each pit will be individually modified to provide access for the
position indication signal provided with the valves. The signal
connection to the valve position indicators is expected to be a plug
and receptacle system that will allow removal of the individual
jumpers while allowing the fixed conductor to remain in the pit (see

Figure P-2 for a typical representation).

Cover Blocks
New cover blocks will be provided on valve pits 241-AN-A and -B
receiving the new valve manifolds. The new cover blocks will

accept the valve operating extension handles. The new jumper
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arrangements will be painted on the cover blocks to show the

possible flow paths.

Special Protective Coating

The pits used in waste transfer operations will be lined. A special
protective coating will be applied to the floors, the walls and the
underside of the coverblocks of the pits. The procedure for coating
requires the cleaning of the surfaces (without removing sound
existing coating), filling all existing cracks with a grout material,
priming the surface with a 5-mil thick coat of high solids epoxy, and
finishing the surface with two 10-mil thick coats of an elastomeric

coating. The following pits require this upgrade:

Pump pits 241-AN-01A, -02A, -03A, -04A, -05A, -06A, and -07A
Valve pits 241-AN-A and -B

C. DEMOLITION {810}

The existing seal pot and all underground electrical systems, process

piping, and \"/entilation piping that are to be replaced by project W-314 will

be placed in a safe configuration and abandoned in place unless otherwise

noted.

1.

W314CDR.TD.409

Instrumentation and Control

Primary Tank

. Liquid Level: For Tanks 241-AN-103, -104, and -105, the
analog transmitter card in the liquid level instrument enclosure
(on the tank riser) will be removed. For Tanks 241-AN-102,
-1086, and -107, the existing level measurement system will be

removed.

] Liquid Level High Alarm: The probes will be removed from the
tank risers. The associated relays and annunciators in the
241-AN-271 Building will be removed.
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Temperature Trees: The existing trees and terminal boxes that
are to be replaced will be removed. The instrument panel
readouts will be removed in the 241-AN-271 Building.

Tank Vapor Space Pressure: Both the low and high range
pneumatic pressure transmitters and associated pneumatics
will be removed (14 total). The instrument panel mounted
pneumatic chart recorders and pneumatic to electrical alarm
switches and the annunciators located in the
241-AN-271 Building will be removed.

Waste Transfer

Raw Water Flow Measurement: The existing flow meter and

associated readouts will be removed.

Leak Detection

Tank Annulus Liquid Presence Detectors: Three liquid level
tapes (i.e., flake boxes), the alarm switches, and the
annunciator panel alarms in the 241-AN-271 Building will be

removed.

Tank Annulus Exhaust Air Leak Detector: The existing CAM
system will be removed. The instrument panel annunciators

and gages will be removed from the 241-AN-271 Building.

Leak Detection Pit, Gamma Radiation Monitor: The existing
Geiger-Mueller detector will be removed from the leak
detection pit radiation well. The "power, pre-amp, count rate
meter, and low count alarm” modules; the panel display; and
the annunciator in the 241-AN-271 Building will be removed.
The gamma monitor radiation detection well at the leak
detection pit will be pumped dry.
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L4 Leak Detection Sump, Liquid Leak Detector: The leak
detection pit transmitter cabinet contents (transmitter and
tubing) will be removed from the instrument enclosure near the
leak detection pit. The pneumatic alarm switches, the
instrument panel weight factor and specific gravity readouts,
and the annunciators located in the 241-AN-271 Building will

be removed. The leak detection pump will be pumped dry.

. Process Pits Leak Detector: The leak detector, the service
operating electrical cord, and the local relay/alarm box will be

removed.

. Cleanout Box Leak Detectors: The leak detector, the service
operating electrical cord, and the associated relay/alarm box

will be removed.

U Pipeline Leak Detectors: The leak detector, the service
operating electrical cord, and the current sensitive relay at the

leak detection control station will be removed.

Master Pump Shutdown

Switches and wiring will be removed.

Ventilation, Primary Exhaust

All instrumentation associated with the primary exhaust ventilation
train will be demolished with the ventilation train, including
field-located aboveground equipment, conduit, and tubing.  Ali
associated relays, indicators, alarms, and recorders in the
241-AN-271 Building will be removed.

Alarms

. General Local: All instrumentation that has been replaced but

is still wired to the TFLAN PLC will have its annunciator,
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indicator, and recorder removed from the main instrumentation
panel in the 241-AN-271 Building.

L Gamewell: All relays and above ground wiring and conduit
associated with the Gamewell signals that have been replaced
will be removed. The Gamewell box will be removed from the
241-AN-271 Building.

Miscellaneous Signal Inputs
Relays, aboveground wiring and conduit, and annunciators will be

removed.

2. Ventilation Systems
. The existing primary ventilation equipment will be removed
and disposed of after the new ventilation equipment is in

operation.

3. Electrical
J The feeders of the existing primary fan motors will be

disconnected and removed.

q. Piping
. The existing jumpers and cover blocks located in the AN Valve

Pits will be removed and disposed of accordingly.

. Debris will require disposal when the pits requiring special

protective coating are examined and prepared for the upgrade.

V. DESCRIPTION OF PROJECT SCOPE FOR AP TANK FARM

This section describes the electrical, instrumentation and control, ventilation, and
protective coating upgrades to be provided for the AP Tank Farm. Specific

material and equipment information is in the outline specification.

W314CDR.TD.409 -22- 04/23/96



NOTE:

WHC-SD-W314-CDR-001, Rev. 0

For all references stating "Similar to the AN Tank Farm description"
in this section, the AN text referring to the 241-AN-271 Building is
changed to the 241-AP-271 Building.

A. UTILITIES (600)

Electrical Service

The electrical service upgrades for the AP Tank Farm are the same as

described for the AN Tank Farm with the following differences (see
Figure E-2):

A main circuit breaker for the existing 1,000-kVA loadcenter unit

substation will not be p}ovided.

A 120 V ground fault duplex receptacle in a weatherproof enclosure
for the diesel generator battery charger will be provided. The
receptacle will be fence-mounted outside at the southeast corner of
the AP Tank Farm where the existing support equipment is stored.
The receptacle wiil be fed from an existing panelboard EDS-DP-304
located inside the 241-AP-801 Water Service Building. A new
100 AF/20 AT, 120 Vac, single-pole circuit breaker will be installed
in space 7 of the panelboard.

B.  SPECIAL EQUIPMENT AND PROCESS SYSTEMS (700)

1.

W314CDR.TD.409

Instrumentation and Control
Primary Tank

. Liquid Level: Similar to the AN Tank Farm description for

replacement in all tanks.

. Liquid Level High Alarm: Similar to the AN Tank Farm

description for all tanks.
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Waste Temperature: Similar to the AN Tank Farm description

for new installation in all tanks.

Vapor Space Pressure: The pressure measurement 4-20 mA
signal will be disconnected from the 241-AP-271 Building
instrument panel chart recorder and reconnected to a local
TFLAN 1/0 box.

Waste Transfer

Valve Positioning: Similar to the AN Tank Farm description for
valve pit 241-AP and the pump pits 01A-08A and -02D.

Monitoring: Similar to the AN Tank Farm description.

Raw Water Flow Measurement: Similar to the AN Tank Farm

description for the service pit located within Service
Building 241-AP-801.

Leak Detection

Tank Annulus Liquid Presence Detectors: Similar to the

AN Tank Farm description.

Tank Annulus Exhaust Air Leak Detector: Similar to the

AN Tank Farm description.

Leak Detection Pit, Gamma Radiation Monitor: Similar to the
AN Tank Farm description for leak detection pits 03C and 05C
(see Figure I-2).

Leak Detection Sump, Liquid Leak Detector: Same as AN Tank

Farm description for leak detection pits 03C and 05C (see
Figure 1-2).

-24- : 04/23/96



W314CDR.TD.409

WHC-SD-W314-CDR-001, Rev. 0

Process Pits: Similar to the AN Tank Farm description for the

following locations:

—  Central {tank) pump pits 01A-O8A
- Pump pit 02D

— Tank annulus pump pits 01B-08B

—  Leak detection pit 03C and 05C

—  Valve pit 241-AP

—  Mixer pump pits 07D, O7E, and O7F
- Jumper storage

— Flush pit

—  Service pit in Service Building 241-AP-801.
— Drain pit 03D

—  Drain pit {(W-314 installed)

Pipeline Leak Detectors: Similar to the AN Tank Farm
description for the following (the numbers shown are totals for

the tank farm):

—  Central (tank) pump pits (8)

—  Tank annulus pump pits (8)

—  Leak detection pit (2)

— Drain pit (W-314 installed drain lines) (3)

The valve pit has four existing risers outside the pit with
current/conductivity leak detectors that will be replaced with
resistive/conductivity leak detectors. The leak detection
signals will be connected to a local TFLAN 1/0 box.

The encasement for pipeline SN-650 (on top of
Tank 241-AP-102) will have the existing current/conductivity
leak detector and relay replaced with a resistive/conductivity
leak detector. The leak detection signal will be connected to
alocal TFLAN 1/0 box.
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Master Pump Shutdown

Similar to the AN Tank Farm description except for those shown in
Table 2.

TABLE 2

AP TANK FARM - MPS SIGNALS

Signal Type Description
Input Pit leak detectors
Input Pipe encasement leak detectors
Input Service and flush pit instrumentation

Input AP MPS hand switch in 242-A

Output Supernatant pumps

Ventilation, Primary Exhaust

Similar to the AN Tank Farm description.

Alarms

. General Local: Similar to the AN Tank Farm description.
. Gamewell Alarms: Similar to the AN Tank Farm description.

Miscellaneous Signal inputs
Similar to the AN Tank Farm description.

TFLAN and MPS Systerﬁ Components
Similar to the AN Tank Farm description.

Primary Ventilation System

The primary ventilation system upgrades for the AP Tank Farm are
the same as described for the AN Tank Farm (see Figures H-1 and
P-3).
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3. Piping

Special Protective Coating

The coating upgrade for the AP Tank Farm is the same as described

for the AN Tank Farm for the following pits:

Pump pits 241 -AP-01A, -02A, -03A, -04A, -05A, -06A, -07A,
-08A, and -02D.

Valve pit 241-AP.

C. DEMOLITION (810)

The existing seal pot and all underground electrical systems, process

piping, and ventilation piping that are to be replaced by project W-314 will

be placed in a safe configuration and abandoned in place unless otherwise

noted.

1. Instrumentation and Control

Primary Tank

W314CDR.TD.409

Liquid Level: Similar to the AN Tank Farm description for
removal of the existing level measurement system for each

tank riser.

Liquid Level High Alarm: Similar to the AN Tank Farm
description.

Temperature Trees: Similar to the AN Tank Farm description
except that the shared hardware and displays for the tank
structure temperature will remain. The displays will be on the

instrument panel in the 24 1-AP-271 Building.

Tank Vapor Space Pressure: The 241-AP-271 Building chart

recorder and high and low annunciator alarms will be removed.
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Waste Transfer

Service Pit Raw Water: The existing flowmeter and
transmitter will be removed from the service pit. The flow
indicator/totalizer will be removed from the
241-AP-271 Building panel.

Leak Detection

Tank Annulus Liquid Presence Detectors: Similar to the

AN Tank Farm description.

Tank Annulus Exhaust Air Leak Detector: Similar to the
AN Tank Farm description.

Leak Detection Pit, Gamma Radiation Monitor: Similar to the

AN Tank Farm description.

Leak Detection Sump, Liquid Leak Detector: Similar to the
AN Tank Farm description except that the added panel
mounted level readout in the 241-AP-271 Building will be

removed.

Process Pits Leak Detectors: The service operating cord and
element from the pit and the relay from the "LDK" relay
enclosure in the 241-AP-271 Building will be removed. The
leak detection and leak detection fail alarm annunciators from
the instrument panel in the 241-AP-271 Building will be

removed.

Pipeline Leak Detectors: Similar to AN Tank Farm description
including line SN-650.

Master Pump Shutdown

Similar to the AN Tank Farm description.

- 28 - 04/23/96



WHC-SD-W314-CDR-001, Rev. 0

Ventilation, Primary Exhaust and Stack Monitor

Similar to the AN Tank Farm description.

Alarms

. General Local: Similar to the AN Tank Farm description
* Gamewell: Similar to the AN Tank Farm description

. 242-A: Similar to the AN Tank Farm description

Miscellaneous Signal INPUTS
Similar to the AN Tank Farm description.

2. Ventilation Systems
L4 Demolition will be as described for the AN Tank Farm.

3. Electrical
. Demolition will be as described for AN Tank Farm.

4. Piping
. As described for the AN Tank Farm, debris is expected to be
found in the pits neevding special protective coating that will

require disposal.

Vi. DESCRIPTION OF PROJECT SCOPE FOR AW TANK FARM

This section describes the electrical, instrumentation and control, ventilation, and
protective coating upgrades to be provided for the AW Tank Farm. Specific

material and equipment information'is in the outline specification.
NOTE: For all references stating "Similar to the AN Tank Farm description"

used in this section, the AN text referring to the
241-AN-271 Building is changed to the 241-AW-271 Building.
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A. UTILITIES (600)

Electrical Service

The electrical service upgrades for the AW Tank Farm are the same as

described for the AN Tank Farm with the following differences (see
Figure E-3):

A wire gutter, 100AF/100AT, 3-pole, 600 V enclosed circuit
breaker, and a 3 kVA mini-power center with 120 V ground fault
receptacles will be installed on the diesel generator set. These items
will be fed from the existing diesel generator set 600 A main
breaker. At least 150 ft of power cord (3/C#2 and 1 #8 GND) with
a 100 A plug will be installed to provide power to the new primary
ventilation backup power system. A minimum of four 120 V ground
fault duplex receptacles will be installed on separate 20 A, 1-pole,
120 Vac circuit breakers for maintenance of power tools. These

receptacles will be fed from the mini-power center.

The main circuit breaker for loadcenter unit substation C8S35 is
rated for 600AF/600AT, 3-pole, 600 Vac, 22 kAIC RMS symmetrical

amperes.

Three new single-pole, 100 AF/20 AT, 600 Vac circuit breakers will
be installed in existing panelboard "A" located in the

241-AW-271 Building for instrumentation power requirements.

B.  SPECIAL EQUIPMENT AND PROCESS SYSTEMS (700)

1.

W314CDR.TD.409

Instrumentation and Control

Primary Tank

. Liquid Level: Tanks 242-AW-101 and -104 have a
displacement gage installed. New gages will be provided for
Tanks 241-AW-102,-103,-105, and-106. A new muitiplexer/
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interface box that will connect the level signals to the TFLAN
PLC will be provided in the 241-AW-271 Building.

Liquid Level Higﬁ Alarm: Similar to the AN Tank Farm

description.

Waste Temperature: Similar to the AN Tank Farm description
for Tanks 241-AW-102, -103, -104, and -106. The
temperature measurement device for Tanks 241-AW-101 and
-105 will be installed by project W-211,

Vapor Space Pressure: Similar to the AN Tank Farm

description.

Waste Transfer

Valve Positioning: Similar to the AN Tank Farm description for
pits 241-AW-A ar]d -B and pump pits O1A through 06A. For
pit O2E, the existing indicators will be utilized and the signals
will be fed to the PLC.

Monitoring: Similar to the AN Tank Farm description.

Raw Water Flow Measurement: Similar to the AN Tank Farm

description.

Leak Detection

Tank Annulus Liquid Presence Detectors: Similar to the
AN Tank Farm description.

Tank Annulus Exhaust Air Leak Detector: Similar to the

AN Tank Farm description.

Leak Detection Pit, Gamma Radiation Monitor: Similar to the

AN Tank Farm description.
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Leak Detection Sump, Liquid Leak Detector: Similar to the
AN Tank Farm description.

Process Pits: Similar to the AN Tank Farm description except

for the following process pits:

— Central (tank) pump pits 01A-06A
— Tank annulus pump pits 01B-068
— Leak detection pit 01C-06C

—  Valve pits 241-AW-A and -B

— Flush pit

—  Service pit

—  Feed pump pit 02E

— Drain pit 02D

—  Drain pit (W-314 installed)

Cleanout Boxes: Similar to the AN Tank Farm description for

12 cleanout boxes (see Figures P-4 and P-16).

Pipeline Leak Detectors: Similar to the AN Tank Farm
description for the following {the numbers shown are totals for

the tank farm):

—  Feed pump pit 02E (2)

—  Central pump pit 02D (2)

—  Valve pit 241-AW-A (2)

—  Valve pit 241-AW-A (W314 pipeline) (1)
—  Valve pit 241-AW-B (2)

—  Drain pit 02D (3)

—  Drain pit (W-314 installed drain lines) (3)
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Master Pump Shutdown

Similar to the AN Tank Farm description except for those listed in
Tabie 3.

TABLE 3

AW TANK FARM - MPS SIGNALS

Signal Type Description

Input Pit leak detectors

Output Supernatant pumps

Output Tank 102 feed pump

Ventilation, Primary Exhaust

Similar to the AN Tank Farm description.

Alarms

. General Local: Similar to the AN Tank Farm description.
. Gamewell Alarms: Similar to the AN Tank Farm description.

Miscellaneous Signal Inputs

Similar to the AN Tank Farm description.

TFLAN and MPS System Components
Similar to the AN Tank Farm description.

Primary Ventilation System
The primary ventilation system upgrades for the AW Tank Farm are

the same as described for the AN Tank Farm (see Figures H-1 and
P-4).
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3. Piping

Special Protective Coating
The coating upgrade for the AW Tank Farm is the same as described
for the AN Tank Farm for the following pits:

. Pump pits 241-AW-01A, -02A, -03A, -04A, -05A, -06A, and -02E
. Valve pits 241-AW-A and -B

C. DEMOLITION (810)
The existing seal pot and all underground electrical systems, process
piping, and ventilation piping that are to be replaced by project W-314 will
be placed in a safe configuration and abandoned in place unless otherwise

noted.
1. Instrumentation and Control
Primary Tank
o Liquid Level: Similar to the AN Tank Farm description for

removal of the existing level measurement for each tank riser.

] Liquid Level High Alarm: Similar to the AN Tank Farm

description.

. Waste Temperature: Similar to the AN Tank Farm description
except for Tank 241-AW-101 and -105.

. Vapor Space Pressure: Similar to the AN Tank Farm

description.
Waste Transfer

. Raw Water Flow Measurement: Similar to the AN Tank Farm

description.
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Leak Detection
. Tank Annulus Liquid Presence Detectors: Similar to the

AN Tank Farm description.

. Tank Annulus Exhaust Air Leak Detector: Similar to the

AN Tank Farm description.

U Leak Detection Pit, Gamma Radiation Monitor: Similar to the

AN Tank Farm description.

. Leak Detection Sump, Liquid Leak Detector: Similar to the

AN Tank Farm description.
. Process Pits: Similar to the AN Tank Farm description.
L Cleanout Boxes: Similar to the AN Tank Farm description.

. Pipeline Leak Detectors: Similar to the AN Tank Farm

description.

Primary Ventilation

Similar to the AN Tank Farm description.

Alarms

U General Local: Similar to the AN Tank Farm description.'
i Gamewell Alarms: Similar to the AN Tank Farm description.

Miscellaneous Signal Inputs

Similar to the AN Tank Farm description.

Ventilation Systems
. Demolition will be as described for the AN Tank Farm.
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3.  Electrical

] Demolition will be as described for the AN Tank Farm.

4, Piping
. As described for the AN Tank Farm, debris is expected to be
found in the pits needing special protective coating that will

require disposal.

VIl. DESCRIPTION OF PROJECT SCOPE FOR AY TANK FARM

This section describes the electrical, instrumentation and control, piping, and
protective coating upgrades to be provided for the AY Tank Farm. Specific

material and equipment information is in the outline specification.

NOTE: For all references stating "Similar to the AN Tank Farm" in this
section, the AN text referring to the 241-AN-271 Building is changed
to the 241-A-271 Building.

A. UTILITIES (600)

Electrical Service
The MCC-AY1 will be upgraded as follows:

. The existing MCC will be replaced with a new one to

accommodate the existing load as shown on Figure E-4.

. The trip setting of the feeder breakerin compartment B1 in the
existing switchgear feeding the MCC-AY1 will be changed
from 600AT to 350AT to provide overcurrent protection to the
existing feeder to MCC-AY1. The switchgear is located at
Substation 241-A.

. Spare starters and spaces will be provided only in the assigned

compartments as shown on Figure E-4.
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A new mini-power center will be provided to supply 120 Vac
power to the new instrumentation equipment and control
panel. This mini-power center will be fed from the new
MCC-AY1.

An existing impressed current cathodic protection will be
modified to protect new process underground piping against

galvanic corrosion.

The existing HVAC control panels will be upgraded as follows (see
Figure E-4):

The existing HVAC control panel for Tank 241-AY-101 will be

replaced.

The existing HVAC control panel for Tank 241-AY-102 will be

replaced.

The existing heater controllers will be replaced with a new
SCR unit.

B.  SPECIAL EQUIPMENT AND PROCESS SYSTEMS (700)

1.

W314CDR.TD.409

Instrumentation_and Control

Primary Tank

Liquid Level: Similar to the AN Tank Farm description for
replacement of instruments on Tank 241-AY-101 and -102.
A multiplexer/interface box wili be provided in the
241-AY-801 Building. The signal will connected to the TFLAN
PLC.
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] Liquid Level High Alarm: Similar to the AN Tank Farm
description except that the signal transmits to the
241-AY-801 Building.

. Waste Temperature: Similar to the AN Tank Farm description
for Tanks 241-AY-101 and -102. The signals will be
connected to the 241-AY-801 Building.

. Vapor Space Pressure: Similar to the AN Tank Farm
description except that the signal transmits to the
241-AY-801 Building.

Waste Transfer .

® Valve Positioning: Similar to the AN Tank Farm description for
the central pump pits. The PLC and MMI are in the
241-AY-801 Building.

. Monitoring: Similar to the AN Tank Farm description.

L Raw Water Flow Measurement: Similar to the AN Tank Farm

description for replacement at the 241-AX service pit.

Leak Detection
. Tank Annulus Liquid Presence Detectors: Similar to the
AN Tank Farm description. The new detectors will be installed

in spare risers.

. Tank Annulus Exhaust Air Leak Detector: Similar to the

AN Tank Farm description.

. Leak Detection Pit, Gamma Radiation Monitor: Similar to the

AN Tank Farm description for two leak detection pits.
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Leak Detection Sump, Liquid Leak Detector: Similar to the

AN Tank Farm description for two leak detection pits.

Encasement Drain Pit, Gamma Radiation Monitor: Similar to
the leak detection pit, except for the encasement drain pit.
The encasement drain pit will have the same design as the

leak detection pits.

Encasement Drain Pit Sump, Liquid Leak Detectors: Similar to
the leak detection pit except for the encasement drain pit
sump. The encasement drain pit sump will have the same

design as the leak detection sump.

Process Pits: Similar to the AN Tank Farm description except

for the following process pits:

~—  Central (tank) pump pits OTA and 02A

—  Sluice pits 018, 01C, 01D, O1E and 02B, 02C, 02D,
02E

—  Tank annulus pump pits O1F and 02F

—  Leak detection pits 101 and 102

—  Encasement drain pit

Cleanout Box: Similar to the AN Tank Farm description for

one cleanout box (see Figure P-5).

Pipeline Leak Detectors: Similar to the AN Tank Farm
description for encasement leak detectors on risers, except
that these leak detection signals will need to be transmitted
parallel to the AY and AZ Tank Farms MICON DCS installed by
project W-030. There are four AY Tank Farm encasement leak
detectors onrisers. An encasement leak detector is located at
241-AY-02A on the nrew W-314 transfer line from
241-AY-01D.
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Master Pump Shutdown
Similar to the AN Tank Farm description except for those listed in
Table 4.

TABLE 4

AY TANK FARM - MPS SIGNALS

Signal Type Description
Input Pit leak detectors
Input Transfer pipe encasement leak detectors

Output Transfer pumps

Output Sluice pumps

Qutput Waste recovery pump

Alarms

. General Local: Similar to the AN Tank Farm description.

4 Gamewell Alarms: Similar to the AN Tank Farm description
except that the instrument building is 241-A-271.

Miscellaneous Signal Inputs
Similar to the AN Tank Farm description.

TFLAN and MPS System Components
Similar to the AN Tank Farm description except:

] The PLC and MMI will be installed in the 241-AY-801 Building.

. The signals will be forwarded to the 241-AY-271 Building
PLC/MMI.

. The "MICON" system installed by project W-030 for the
AY/AZ ventilation system will be modified to output selected
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primary ventilation signals to TMACS by the addition of a

modem interface and programming.

. 242-A DCS: Similar to the AN Tank Farm description.
2. Piping

Waste Transfer

Waste transfer line SL-504 will be replaced with an identical line
(2-in. primary encased in 4-in. secondary) to support future waste
transfer operations. SL-504 completes the waste transfer route
from pit 241-AY-02A to pit 241-AY-01D. The new line is expected
to parallel the existing élurry line and use the location of the wall
nozzles currently used by SL-504 (see Figure P-5).

The wall nozzle connections for the replaced line will be upgraded to
meet compliance criteria. The encasement currently stops on the
outside of the pit wall and will be upgraded by extending the

encasement to the inside wall of the pit.

Special Protective Coating
The coating upgrade for the AY Tank Farm is the same as described

for the AN Tank Farm for the following pits:
L4 Pump pits 241-AY-01A and -02A.

L4 Sluice pits 241<AY'-01 B, -01C, -01D, -01E, -02B, -02C, -02D,
and -02E.

C. DEMOLITION {810)
All underground electrical systems and process piping will be replaced by
project W-314 and will be placed in a safe configuration and abandoned

in place unless otherwise noted.
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Instrumentation and Control

Primary Tank

Liquid Level: Similar to the AN Tank Farm description for the

level gages that are removed.

Liquid Level High Alarm: Similar to the AN Tank Farm
description except that the annunciators from the 241-AY-801
and 241-A-271 Buildings will be removed.

Waste Temperature: Similar to the AN Tank Farm description
except that the terminal box selector switch from the
241-AY-801 Building will be removed.

Vapor Space Pressure: Similar to the AN Tank Farm except
that the pneumatic to electronic signal converters and
recorders to be removed are in the 241-AY-801 Building and

the annunciators to be removed are in the 241-A-271 Building.

Waste Transfer

Raw Water Flow Measurement: Similar to the AN Tank Farm

description.

Leak Detection

Tank Annulus Liquid Presence Detectors: Leak detector
elements inside the annulus will be abandoned. Alarm relays
and annunciators inthe 241-AY-801 and 241-A-271 Buildings

will be removed.

Tank Annulus Exhaust Air Leak Detector: Similar to the
AN Tank Farm description.

Leak Detection Pit, Gamma Radiation Monitor: Similar to the

AN Tank Farm description.
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U Leak Detection Sump, Liquid Leak Detector: Similar to the
AN Tank Farm description except that the pneumatic to
electric alarm switches and recorders are in the
241-AY-801 Building and the annunciators are in the
241-A-271 Building.

. Encasement Drain Pit, Gamma Radiation Monitor: Similar to

the AN Tank Farm description for the leak detection pit.

. Encasement Drain Pit Sump, Liquid Leak Detectors: Similar to
the AN Tank Farm description for the leak detection sump
except that the pneumatic to electric alarm switches and
recorders are in the 241-AY-801 Building and the annunciators
are in the 241-A-271 Building.

L4 Process Pits: Similar to the AN Tank Farm description.

. Cleanout Box: Similar to the AN Tank Farm description.

L4 Pipeline Leak Detectors: Similar to the AN Tank Farm
description.

Master Pump Shutdown

Similar to the AN Tank Farm description.

Alarms
. General Local: Similar to the AN Tank Farm description except
for the 241-AY-801 and the 241-A-271 Buildings.

. Gamewell Alarms: Similar to the AN Tank Farm description for
the 241-A-271 Building.

Miscellaneous Signal Inputs

Similar to the AN Tank Farm description.
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2.  Electrical
J The existing MCC-AY1 in the 241-AY-801 Building will be
removed and disposed of accordingly. Existing conduit and
wiring that do not require reconnection to the new MCC will

be abandoned in place.

. The existing HVAC control panel for Tanks 241-AY-101 and

-102 will be removed and disposed of accordingly.

. The existing heater controllers for Tanks 241-AY-101

and -102 will be removed and disposed of accordingly.

3.  Piping
. As described for the AN Tank Farm, debris is expected to be
found in the pits needing the special protective coating that

will require disposal.

L4 Upgrading the pit wall nozzles will require minor modification

of the pit wall to facilitate extension of the piping encasement.
. The existing slurry line SL-504 will be abandoned in place

except for that portion required for placement of the new

transfer line.

Vili. DESCRIPTION OF PROJECT SCOPE FOR AZ TANK FARM

This section describes the electrical, instrumentation and control, valve manifold,
and protective coating upgrades to be provided for the AZ Tank Farm. Specific

material and equipment information is in the outline specificatio_n.
NOTE: For all references stating "Similar to the AN Tank Farm description”

in this section, the AN text referring to the 241-AN-271 Building is
changed to the 241-A-271 Building.
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A. UTILITIES (600)

Electrical Service

The electrical upgrades for the AZ Tank Farm include the following:

The existing EDS-MCC-704 will be replaced with a new MCC located
inside the 241-AZ-801A Building as shown on Figure E-5.

A new mini-power center will be provided to supply 120 Vac power
to the instrumentation equipment and control panel. This

mini-power center will be fed from the new EDS-MCC-704.

The existing EDS-MCC-703 and heater controllers will be replaced

with new units as shown on Figure E-5A.

An existing impressed current cathodic protection will be modified
to protect new process underground piping against galvanic

corrosion.

B.  SPECIAL EQUIPMENT AND PROCESS SYSTEMS (700)

1.

W314CDR.TD.409

Instrumentation and Control

Primary Tank

L4 Liquid Level: Tank 241-AZ-101 has a displacement gage
installed. A new gage will be provided for Tank 241-AZ-102.
A new multiplexer/interface box will be provided in the
241-AZ-801A Building that will connect the level signals to the
TFLAN PLC.

. Liquid Level High Alarm: Similar to the AN Tank Farm

description except that the signal transmits to the
241-AZ-801A Building.
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Waste Temperature: Similar to the AN Tank Farm description
for Tank 241-AZ-101. A waste temperature device for Tank
241-AZ-102 will be installed by project W-211. The signals
are connected to the 241-AZ-801A Building.

Vapor Space Pressure: Similar to the AN Tank Farm
description except that the signal transmits to the
241-AZ-801A Building.

Waste Transfer

Valve Positioning: Similar to the AN Tank Farm description for
sluice pit AZ-02B and the central pump pits. The PLC/MMI is
in the 241-AZ-801A Building.

Monitoring: Similar to the AN Tank Farm description.

Leak Detection

Tank Annulus Liquid Presence Detectors: Similar to the
AN Tank Farm description. The new detectors will be installed

in spare risers.

Tank Annulus Exhaust Air Leak Detector: Similar to the

AN Tank Farm description.

Leak Detection Pit, Gamma Radiation Monitor: Similar to the

AN Tank Farm description for two leak detection pits.

Leak Detection Sump, Liquid Leak Detector: Similar to the

AN Tank Farm description for two leak detection pits.

Encasement Leak Detection Pit 101/102, Gamma Radiation
Monitor: Similar to the leak detection pit except for
pit 101/102. Pit 101/102 will have the same design as the
leak detection pits.
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. Encasement Leak Detection Pit 101/102 Sump, Liquid Leak
Detectors: Similar to the leak detection sump except for
pit 101/102. Pit 101/102 will have the same design as the

leak detection pits.

L Process Pits: Similar to the AN Tank Farm description except

for the following process pits:

— Central (tank) pump pits 01A and 02A
— Sluice pits 01B, 01C, 02B, and 02C

- Annulus pump pits O1F and 02F

- Leak detection pits 101 and 102

- Encasement leak detection pit 101/102

. Cleanout Boxes: Similar to the AN Tank Farm description for

ten cleanout boxes (see Figures P-6 and P-15).

] Pipeline Leak Detectors: Similar to the AN Tank Farm
description for encasement leak detectors on risers, except
that the leak detection signals will need to be transmitted
parallel to the AY/AZ Tank Farm MICON DCS installed by
project W-030. The signals are as follows (the numbers
shown are totals for the tank farm):

- AZ Tank Farm encasement leak detectors (on risers) (4)

—  Sluice Pit 241-AZ-02B (project W-314 pipeline from:
241-AX-A) (1)
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Master Pump Shutdown

Similar to the AN Tank Farm description except for those shown in

Table 5.
TABLE 5
AZ TANK FARM - MPS SIGNALS
Signal Type B Description
Input Pit leak detectors
Input Transfer pipe encasement leak detectors
Output Diverter station pump
Output Condensate pump
Output Annulus pumps
Output Transfer pumps
Output Sluice pumps
Output Waste recovery pumps
Alarms

. General Local: Similar to the AN Tank Farm description.

. Gamewell Alarms: Similar to the AN Tank Farm description

except that the building is 241-A-271.

Miscellaneous Signal Inputs

Similar to the AN Tank Farm description.

TFLAN and MPS System Components

Similar to the AN Tank Farm description except:

4 The PLC

and MMI will be installed

241-AZ-801A Building.

. The signals will be forwarded to the 241-A-271 Building
PLC/MMI.
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. The "MICON" system installed by project W-030 for the
AY/AZ ventilation system will be modified to output selected
primary ventilation signals to TMACS by the addition of a

modem interface and programming.

. 242-A DCS: Similar to the AN Tank Farm description.

2.  Piping

Valve Manifold

The valve manifold assembly upgrade for the AZ Tank Farm is the
same as described for the AN Tank Farm and applies to sluice
pit 241-AZ-02B (see Figure P-7).

Cover Blocks
As described for the AN Tank Farm, new cover blocks will be
provided for sluice pit 241-AZ-02B.

Special Protective Coating
The coating upgrade for the AZ Tank Farm is the same as described
for the AN Tank Farm for the following pits:

4 Pump pits 241-AZ-01A and -02A
. Sluice pits 241-AZ-01B, -01C, -02B, and -02C

C. DEMOLITION (810)
All underground electrical systems and process piping will be replaced by
project W-314 and will be placed in a safe configuration and abandoned

in place unless otherwise noted.

1. Instrumentation and Control

Primary Tank
U Liquid Level: Similar to the AN Tank Farm description except
for the removal of annunciators at the 241-A-271 Building.
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Liquid Level High Alarm: Similar to the AN Tank Farm

description.

Waste Temperature: Similar to the AN Tank Farm description
except the terminal box selector switch in the
241-AZ-801A Building will be removed.

Vapor Space Pressure: Similar to the AN Tank Farm
description except that the pneumatic to electronic signal
converters and recorders to be removed are in the
241-AZ-801A Building and the annunciators to be removed are
in the 241-A-271 Building.

Leak Detection

Tank Annulus Liquid Presence Detectors: Leak detector
elements inside the annulus will be abandoned. Alarm
relays and annunciators in the 241-AZ-801A and
241-A-271 Buildings will be removed.

Tank Annulus Exhaust Air Leak Detector: Similar to the
AN Tank Farm description.

Leak Detection Pit, Gamma Radiation Monitor: Similar to the

AN Tank Farm description.

Leak Detection Sump, Liquid Leak Detector: Similar to the
AN Tank Farm description except that the pneumatic to
electric alarm switches and recorders are .in the
241-AZ-801A Building and the annunciators are in the
241-A-271 Building.

Encasement Leak Detection Pit 101/102, Gamma Radiation

Monitor: Similar to the AN Tank Farm description.
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. Encasement Leak Detection Pit 101/102 Sump, Liquid Leak
Detectors: Similar to the AN Tank Farm description except
that the pneumatic to electric alarm switches and recorders
are in the 241-AZ-801A Building and the annunciators are in
the 241-A-271 Building.

. Process Pits: Similar to the AN Tank Farm description.
. Cleanout Boxes: Similar to the AN Tank Farm description.

. Pipeline Leak Detectors: Similar to the AN Tank Farm

description.

Master Pump Shutdown
Similar to the AN Tank Farm description.

Alarms
. General Local: Similar to the AN Tank Farm description except
for the 241-AZ-801A and 241-A-271 Buildings.

J Gamewell Alarms: Similar to the AN Tank Farm description for
the 241-A-271 Building.

Miscellaneous Signal Inputs
Similar to the AN Tank Farm description.

2. Electrical

. Demolition is as described for AY Tank Farm.

3. Piping
. As described for the AN Tank Farm, debris is expected to be
found in the pits needing special protective coating that will

require disposal.
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. The existing jumpers located in the AZ sluice pit will be

removed and disposed of accordingly.

J The existing cover blocks used for the AZ sluice pit will be

removed and disposed of accordingly.

IX. DESCRIPTION OF PROJECT SCOPE FOR SY TANK FARM

This section describes the electrical, instrumentation and control, ventilation, and
protective coating upgrades to be provided for the SY Tank Farm. Specific

material and equipment information is in the outline specification.

NOTE: For all references in this section stating, "similar to the AN Tank
Farm description," the AN text referring to the 241-AN-271 Building
is changed to the project W-211 Instrumentation/Control/Electrical
(ICE) Building at the SY Tank Farm.

A.  UTILITIES (600)

Electrical Service

The electrical service upgrades for the SY Tank Farm are the same as
described for the AN Tank Farm with the following differences (see
Figure E-6):

. The spare main circuit breaker for the existing loadcenter substation

will not be provided.

. Power for the annulus ventilation system will be upgraded as

follows:

— Power to the two new 3-hp fans will be supplied for the
annulus exhaust which will replace the existing 2-hp exhaust
fans.
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Power to the annulus supply heaters (two 1-kW heaters/tank)
will be supplied for each of the three SY tanks.

The existing circuit breaker in the C3A compartment of
MCC-241-SY-271 in the 241-SY-271 Building will be replaced
with a new circuit breaker rated at 100AF and 80AT.

The existing #8 AWG cable feeder from compartment C3A of
MCC-241-SY-271 Building to the ventilation equipment power
panel will be replaced with a #4 AWG cable to support the
upgraded load.

A new mini-power center will be provided to supply 120 Vac
power to the instrumentation equipment and control panel.
This mini-power center will be fed from the new ventilation

equipment power panel.

B.  SPECIAL EQUIPMENT AND PROCESS SYSTEMS (700)

1.

W314CDR.TD.409

Instrumentation and Control

Primary Tank

Liquid Level: Displacement gages exist on all tanks. A new
multiplexer/interface box that will connect the level signals to
the TFLAN PLC will be added in the 241-SY-271 Building.

Liquid Level High Alarm: Similar to the AN Tank Farm
description.

Waste Temperature: New thermocouple trees will not be
installed in the 241-SY Tank Farm. A new terminal will be
installed near the TMACS terminals to allow for paralleling the

existing temperature signal to the TFLAN PLC.
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Vapor Space Pressure: Similar to the AN Tank Farm

description.

Waste Transfer

Valve Positioning: Similar to the AN Tank Farm description for
pits 241-SY-A, -B; and the central pump pits.

Monitoring: Similar to the AN Tank Farm description.

Raw Water Flow Measurement: Similar to the AN Tank Farm

description for the 241-SY-A flush pit. The signal will go to
the TFLAN PLC in the 241-SY-271 Building.

Leak Detection

Tank Annulus Liquid Presence Detectors: Similar to the
AN Tank Farm description except that new detectors will not

replace those existing at the same location.

Tank Annulus Exhaust Air Leak Detector: Similar to the

AN Tank Farm description.

Leak Detection Pit, Gamma Radiation Monitor: Similar to the

AN Tank Farm description.

Leak Detection Sump, Liquid Leak Detector: Similar to the

AN Tank Farm description.

Process Pits: Similar to the AN Tank Farm description for the
following process pits (the numbers shown are totals for the

tank farm):

— Central (tank) pump pits 01A through 03A
- Tank annulus pump pits 01B through 03B
— Leak detection pits 01C-03C
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—  Valve pits 241-SY-A and -B
- Flush pits 241-SY-A, -B, and -02E
—  Drain pit 241-8Y-02D

. Cleanout Boxes: Similar to the AN Tank Farm description for

six boxes (see Figure P-8).
. Pipeline Leak Detectors: Similar to the AN Tank Farm
description for the following leak detectors (the numbers

shown are totals for the tank farm):

—  Pump Pits: Two encasement drain line valves and two

leak detectors per pit will be added (6).

—  Annulus Pump Pits: A valve and leak detector will be

added on the encasement (3).

— Leak Detection Pits: A valve and leak detector will be

added on the encasement (3).

- Valve Pits: A valve and leak detector will be added for

six encasements (6).

W314CDR.TD.409 - 56 - 04/23/96



W314CDR.TD.408

WHC-SD-W314-CDR-001, Rev. 0

Master Pump Shutdown

Similar to the AN Tank Farm description except for those listed for
200-West Area in Table 6.

TABLE 6

SY TANK FARM - MPS SIGNALS

Signal Type Description
Input Pit leak detectors
Input Transfer pipe encasement leak detectors
Input 241-8Y-271 hand switch
Input Miscellaneous from outside farm
Output Supernatant, leak detect pit, and annulus pumps
Output Slurry pump

Ventilation, Primary

The following existing instrumentation signals will be inputted to a
local TFLAN 1/0 box.

Inlet train pressure.

Differential Pressure Measurements: The demister, prefilter,

HEPA filters, and system pressure analog signals (5 total).
Duct Heater Differential Temperature: The temperature
indicator will be replaced with a temperature indicating

transmitter.

Primary ventilation stack monitor.

Ventilation, Annulus Supply (see Figure H-3)

Differential Pressure Measurements: The prefilter (one for
each train) and HEPA filter (one for each train) differential
pressures will be measured. The sensing taps will be fittings

on the exhaust train housing on each side of the device
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measured and taps will be provided for the future equipment.
The sensing tubing will be routed to a local instrument rack for
connection to the indicating transmitter. The analog signal

from the transmitter will be wired to the local TFLAN I/O box.

. Inlet Train Temperatures: Train inlet, heater outlet, and train
outlet temperatures will be measured. Temperature elements
will be installed in wells mounted on the housing in front of
the prefilter, immediately downstream of the heater, and
downstream of the last filter. The temperature element will be
wired to temperature indicating transmitters (3 each train/rack)
on the local instrument rack. The analog signals from the
transmitters will be wired to the local TFLAN I/O box.

. Heater: A heater controller will be installed next to the inlet
train heater in a NEMA 4 or 12 enclosure. The heater element
controller will be a solid state device controlled by an analog
input from the local TFLAN I/O box. Power to the heater
controller will be interrupted, both locally or remotely, by either
operating a manual on/off switch or deactivating a permissive
interlock wired from the local TFLAN 1/0 box.

Ventilation, Annulus Exhaust (see Figure H-2)

. Inlet Pressure: The inlet pressure will be measuréd with
respect to atmosphere at the inlet of the exhaust train
manifold. The pressure sensing tap will be a fitting on the
duct. The sensing tubing will be routed to a local
instrumentation rack (one near each exhaust train) for
connection to an indicating transmitter. The analog signal

from the transmitter will be wired to the local TFLAN I/0 box.

. Differential Pressure Measurements: The prefilters (one each
train}) and the HEPA filters (one each train) differential

pressures will be measured. The sensing taps will be a fitting
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on the exhaust train housing on each side of the device
measured. The ‘sensing tubing will be routed to a local
instrument rack for connection to the indicating transmitter.
The analog signal from the transmitter will be wired to the
local TFLAN 1/0 box.

. Valves: Exhaust train valve motors (three each train) will be
wired to a switched (open/closed) signal from the local TFLAN

1/0 box through an interposing relay.

. Fan Inlet Damper Motor: The damper motor controller will be

wired to an analog control signal from the TFLAN I/0 box.

. Stack Monitor: Similar to the primary exhaust for the AN Tank

Farm description.

Alarms

] General Local: Similar to the AN Tank Farm description.

. Gamewell Alarms: Similar to the AN Tank Farm description

except the signals connect to CASS.
. 242-8: Alarms and signals normally sent to the 242-S control
room will be transmitted to the project W-211 ICE Building at

the SY Tank Farm.

Miscellaneous Signal Inputs

Similar to the AN Tank Farm description.

TFLAN and MPS Systerﬁ Components
Similar to the AN Tank Farm description.
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2. Annulus Ventilation System
The existing annulus ventilation system equipment will be replaced

with an improved system. The following upgrades will be included:

L4 The new annulus exhaust system will have a higher capacity
and will be divided into two units to allow backup capability

during filter changeout or in the case of fan failure.

. The new equipment will consist of isolation valves, control
valves, prefilters, HEPA filters, test sections, and fans with
radial vane inlet dampers. A new stack and monitoring system

will be provided (see Figure H-2).

. The new annulus supply system will provide redundant air
intake stations for each individual tank. Each station will
incorporate an electric heater for frost protection, a prefilter,
a HEPA filter, and an isolation valve. The air intake stations
will replace the existing alternate annulus supply filter units
connected to 8-in. risers at each tank (see Figures H-3 and
P-8).

3.  Piping

Special Protective Coating
The coating upgrade for-the SY Tank Farm is the same as described
for the AN Tank Farm for the following pits:

. Pump pits 241-SY-01A, -02A, -02E, and -03A
. Valve pits 241-SY-A and -B

C. DEMOLITION (810)
All underground electrical systems and ventilation piping will be replaced
by project W-314 and will be placed in a safe configuration and abandoned

in place unless otherwise noted.
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Instrumentation and Control

Primary Tank

Vapor Space Pressure: Similar to the AN Tank Farm

description.

Waste Transfer

Raw Water Flow Measurement: Similar to the AN Tank Farm

description.

Leak Detection

Tank Annulus Liquid Presence Detectors: Similar to the
AN Tank Farm description.

Tank Annulus Exhaust Air Leak Detector: Similar to the

AN Tank Farm description.

Leak Detection Pit, Gamma Radiation Monitor: Similar to the

AN Tank Farm description.

Leak Detection Sump, Liquid Leak Detector: Similar to the
AN Tank Farm description.

Process Pits: Similar to the AN Tank Farm description.

Cleanout Boxes: Similar to the AN Tank Farm description.

Pipeline Leak Detectors: Similar to the AN Tank Farm
description.

Master Pump Shutdown

Similar to the AN Tank Farm description.

Ventilation, Primary

Duct Heater Differential Temperature: The existing

temperature indicator will be removed for replacement.
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Ventilation, Annulus

All instrumentation associated with the annulus exhaust ventilation
train will be demolished with the ventilation train, including field
located equipment, above ground wiring, conduit, tubing, and all

associated equipment in the 241-SY-271 Building.

Alarms

. General Local: Similar to the AN Tank Farm description.
J Gamewell Alarms: Similar to the AN Tank Farm description.

Miscellaneous Signal Inputs

Similar to the AN Tank Farm description.

2. Ventilation Systems
J The existing annulus exhaust equipment and supply filter units
(where new filter trains will be installed) will be removed and

demolished.

3.  Electrical
. The existing feeder circuit breaker of the MCC located in the
241-SY-271 Building will be removed.

. The existing feeder of the ventilation power panel will be
disconnected and removed. The underground section of

conduit and wiring will be abandoned in place.

4.  Piping
. As described for the AN Tank Farm, debris is expected to be
found in the pits needing the spécial protective coating that

will require disposal.
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X. DESCRIPTION OF PROJECT SCOPE FOR THE SST FARMS

This section describes the electrical upgrades to be provided for SST
Farms 241-A, -AX, -B, -BX, -BY-, -C, -T, -TX, -TY, -8, -SX, and -U. Specific

material and equipment information is in the outline specification.

A. UTILITIES (600)

Electrical Service (see Figure E-7, P-9, and P-10)
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A new pad-mounted transformer rated at 75 kVA (225 kVA for
241-C Tank Farm), 13.3 kV-480Y/277 Vac, 3-phase, 4-wire, 60 Hz
will be provided to support a controlled, clean, and stable SST farm,
This new transformer will be connected from the existing 13.8 kV
overhead line and will feed a new service distribution panelboard

clean, control, and stable (CCS).

A 480 Vac, 3-phase, 3-wire, 60 Hz power system will be provided
from the new panelboard to refeed existing tank farm lighting and for
maintenance and miscellaneous needs as required. A new
mini-power center will be provided to supply 120/240 Vac power for
miscellaneous instrumentations such as the TMACS. The

mini-power center will be fed from the new panelboard CCS.

The new panelboard, power receptacle switches, and mini-power
center will be mounted on a steel rack located in non-radiological

zone inside the fence of the tank farm.
A new enclosed circuit breaker rated 225AF/200AT, 600 Vac,

3-pole in a NEMA 4 enclosure will be provided to feed the existing
C-LTG panel for C-Farm lighting.
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Xl. DESCRIPTION OF PROJECT SCOPE FOR 244-A DCRT

This section describes the electrical, instrumentation and control, and ventilation

upgrades to be provided for the 244-A DCRT. Specific material and equipment

information is in the outline specification.

NOTE:

For all references stating "Similar to the AN Tank Farm description”
used in this section, the AN text referring to the

241-AN-271 Building is changed to the 244-A instrument enclosure.

A. UTILITIES (600)

Electrical Service (see Figure E-8 and P-12)
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A new panelboard will be provided to replace the existing power
distribution center located inside the 244-A instrument enclosure.
This new panelboard will be fed from the existing MCC1 located at
242-A Building and will provide power to the new ventilation
system; the existing load of the power distribution center: and the

existing 244-A agitator, sump, and transfer pumps.

A new mini-power center will be provided to supply 120 Vac power
to the instrumentation and control panel. This mini-power center will

be fed from the new panelboard.

The existing feeder of the power distribution center will be
disconnected and removed from the existing 100AF/50AT circuit
breaker (compartment DS) of the MCC-2 located in 244-AR Building.
The existing loads of the power distribution center will be
disconnected, removed, and then reconnected to the new

panelboard.

A new 22B5AF/125AT, 3-pole, 600 Vac circuit breaker will be
installed in compartment B5 of the existing MCC1 located in the
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242-A Building. A new feeder for the new panelboard will be

installed.

The existing feeders of the 244-A agitator, sump, and transfer

pumps will be disconnected and removed from the existing MCC1

located in the 242-A Building. New feeders from the new

panelboard will be installed.

B.  SPECIAL EQUIPMENT AND PROCESS SYSTEMS (700)

1.
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Instrumentation and Control

Primary Tank

Liquid Level: An existing spare riser on the 244-A DCRT tank
will be extended through the pump pit cover block for
installation of a displacement level gage. A multiplexer/
interface box will be installed in the instrument enclosure that

will connect the level signal to the TFLAN PLC.

Waste Temperature: Similar to the AN Tank Farm description.

Vapor Space Pressure: The pressure transmitter will be
replaced and the signal will be connected to the TFLAN PLC.

Waste Transfer

Raw Water Flow Measurement: The flowmeter in the service
pit will be replaced with a turbine flowmeter. The signal will
be connected to the TFLAN PLC.

Raw Water Radiation (Backflow) Detection: An "on line" liquid
effluent radiation monitor in the service pit and an associated
rate/count meter in the annulus enclosure assembly will be
installed. An analog signal and fail alarms will be connected
to the TFLAN.
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Leak Detection

Tank Annulus Pump Pit Level: Similar to the AN Tank Farm
description except that only one leak detector will be in the

annulus.

Tank Annulus Exhaust Air Leak Detector: Similar to the
AN Tank Farm description except that the CAM will be inside

the existing annulus enclosure assembly.

Process Pits: Similar to the AN Tank Farm description for one

pump pit.

Pipeline Leak Detectors: Similar to the AN Tank Farm
description for the following {the numbers shown are totals for

the tank farm):

— 3-in. drain- from flush pit to DCRT 244-A (1)

— 3-in. drain from di;/ersion box 241-ER-153 to
DCRT 244-A (1)

—  SN-215 encasement (1)

- SN-216 encasement (1)

—  WT-SNL-3150 encasement (1)

—  WT-SLL-3160 encasement (1)

Master Pump Shutdown

Similar to the AN Tank Farm description for those in Table 7.

TABLE 7

244-A DCRT - MPS SIGNALS

Signal Type Description
Input 200-East MPS circuit
Input 244-A drain valve "V1" position
Input 244-A leak detector

Output Transfer pump P-244-A1
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Ventilation, Supply System
Similar to the SY Tank Farm description (see Figure H-4 for

exceptions).

Ventilation, Exhaust System (see Figure H-4)
Similar to the SY Tank Farm description except that no demister
differential pressure and inlet pressure instruments will be provided,

and a stack monitor will not be installed by this project.

Alarms

. General Local: Similar to the AN Tank Farm description except
that the existing Project W-058, "Replacement of Cross-site
Transfer Pipelines,” PLC will be used for connecting signals to
the TFLAN.

(] 242-A DCS: Similar to the AN Tank Farm description except
that the existing project W-058 PLC will be used to connect
signals to the TFLAN.

Miscellaneous Signal Inputs

Similar to the AN Tank Farm description.

TFLAN and MPS System Components

Similar to the AN Tank Farm description except that the existing PLC
installed by project W-058 will have a communications interface card
added to connect to the TFLAN network. No TFLAN 1/O boxes will
be provided.

Ventilation System
The ventilation system will be replaced with new equipment and

located above grade. The upgrades will be as follows:

. Outside air supply to the annulus will be provided through a

system consisting of an intake plenum, an electric heater, a
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prefilter, a testable HEPA filter, and isolation valves. The
equipment will be connected to the existing 6-in. inlet pipe

supplying the annulus (see Figure H-4).

Exhaust equipment presently located in the filter pits will be
removed and replaced with a new 4-in. jumper. The new
above grade exhaust system will be connected to the existing
4-in. pipe exiting the pit. The new dual exhaust system will
have 100% backup and will consist of motorized isolation
valves, an electric heater, testable HEPA filters, housings for
future carbon adsorbers, variable speed exhaust fans, and a
stack with the provision of adding flow and record sample

devices.

The new dual exhaust trains will be protected by concrete

shield walls and a removable metal roof (see Figure P-11).

C. DEMOLITION {810)

All underground electrical systems and ventilation piping will be replaced

by project W-314 and will be placed in a safe configuration and abandoned

in place unless otherwise noted.

1.
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Instrumentation and Control

Primary Tank

Liquid Level: The sensing legs into the tank that are fed by
flow valves F1-TK-1 and F1-TK-2 will be removed. The
specific gravity and weight factor transmitters and all

associated aboveground tubing will be removed.

Waste Temperature: The existing probe and associated

transmitter will be removed.

Vapor Pressure: The transmitter will be removed.
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Waste Transfer

Raw Water Flow Measurement: The existing flowmeter will be

removed.

Raw Water Backflow Radiation Detector: The radiation
detector, shielding and pig from the flush pit, associated
electronics from the annulus enclosure assembly will be

removed.

Leak Detection

Tank Annulus Pump Pit Level: The three sensing legs into the
annulus, the specific gravity and weight factor transmitters

and their readouts will be removed.

Tank Annulus Exhaust Air Leak Detector: The CAM, local
electronics, and alarms from the annulus enclosure assembly
will be removed.

Process Pits: Similar to the AN Tank Farm description.

Pipeline Leak Detectors: Similar to the AN Tank Farm

description.

Master Pump Shutdown

Similar to the AN Tank Farm description.

Ventilation, Inlet Train, Primary Exhaust Train

All instrumentation associated with the existing inlet train and

primary exhaust ventilation train will be demolished with the

ventilation train, including field located equipment, above ground

wiring, conduit and tubing, and all associated equipment in the

instrument enclosure.
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Alarms

] General Local: Similar to the AN Tank Farm description.

. 242-A DCS: Similar to the AN Tank Farm description.

Miscellaneous Signal Inputs

Similar to the AN Tank Farm description.

2.  Ventilation Systems
. The existing ventilation equipment and piping will be removed

and disposed of after the new ventilation systems are in

operation.

3.  Electrical
. The existing power distribution center located inside the 244-A
instrument enclosure will be removed and disposed of as

required.

. The feeder of the existing distribution center will be
disconnected from the existing MCC-2 located in the
244-AR Building. Exposed conduit and wiring will be removed,

and underground conduit and wiring will be abandoned.

L The feeders of the existing 244-A agitator, sump, and transfer
pumps will be disconnected from the existing MCC1 located
in the 242-A Building. Exposed conduit and wiring will be
removed, and underground conduit and wiring will be
abandoned.
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Xll. DESCRIPTION OF PROJECT SCOPE FOR 244-S DCRT

This section describes the electrical, instrumentation and control, and ventilation

upgrades to be provided for the 244-S DCRT. Specific material and equipment

information is in the outline specification.

NOTE:

For all references stating "Similar to the 244-A DCRT description”
used in this section, the 244-A text referring to the 244-A

instrument enclosure is changed to the 244-S instrument enclosure.

A. UTILITIES (600)

Electrical Service (see Figure E-9)

W314CDR.TD.409

A new pad-mounted transformer rated at 75 kVA,
13.8 kV-480Y/277 Vac, 4-wire, 60 Hz will be provided to replace
the existing 3-25 kVA, single-phase, pole-mounted transformers that
are connected to the existing overhead 2.4 kV line E8-L115. This
new transformer will be connected to the existing overhead 13.8 kV
line C8L4 and will feed the existing service distribution

panelboard "A" located inside the 244-S instrument enclosure.

A new service metering and disconnect switch will be provided for

the new service feeder to the existing panelboard.

The existing 2.4 kV lightning arresters, fuse cutouts, and existing

feeder conductors to the existing panelboard will be removed.

A 480 Vac, 3-phase, 3-wire, 60 Hz power system to the new DCRT
ventilation system from the existing service distribution panelboard
"A" will be provided. A new mini-power center will be provided to
supply 120 Vac power for the instrumentation and control panel.
The mini-power center will be fed from the existing service

distribution panelboard A.
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A new enclosed circuit breaker rated 100AF/60AT, 600 Vac, 3-pole
in a NEMA 4 enclosure will be provided to feed an existing panel in

the 241-S-271 instrumentation and electrical control house.

B.  SPECIAL EQUIPMENT AND PROCESS SYSTEMS (700)

W314CDR.TD.409

Instrumentation and Control

Primary Tank
. Liquid Level: Similar to the 244-A DCRT description.

. Waste Temperéture: Similar to the 244-A DCRT description.
. Vapor Space Pressure: Similar to the 244-A DCRT description.

Waste Transfer
. Raw Water Flow Assessment: Similar to the 244-A DCRT
description for the flush pit.

. Raw Water Radiation (Backflow) Detection: Similar to the
244-A DCRT description for the fiush pit.

Leak Detection
. Tank Annulus Pump Pit Level: Similar to the 244-A DCRT

description.

J Tank Annulus Exhaust Air Leak Detector: Similar to the 244-A
DCRT description.

. Process Pits: Similar to the 244-A DCRT description.

L4 Pipeline Leak Detectors: Similar to the 244-A DCRT
description for the following encasements (the numbers shown

are totals for the tank farm):
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— V456 (1)

- V622 (1)

— V560 (1)

— V561 (1)

— V662 (1)

- Flush pit drain (1)

— WT-SNL-56350-M17 (3)

Master Pump Shutdown
Similar to the 244-A DCRT description.

Ventilation, Supply System
Similar to the 244-A DCRT description.

Ventilation, Exhaust System
Similar to the 244-A DCRT description.

Alarms

General Local: Similar to the 244-A DCRT description.

Gamewell Alarms: Similar to the AN Tank Farm description
except the signals are connected to the Gamewell in the
241-SY-271 Building.

242-S Control Room: All signals to the 242-S control room
will be rerouted to the TFLAN MMI in the project W-211
ICE Building at the SY Tank Farm.

Miscellaneous Signal Inputs
Similar to the 244-A DCRT description.
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TFLAN and MPS System Components
Similar to the 244-A DCRT description except that a TFLAN
PLC/MMI will be installed by project W-314 in the instrument

enclosure.

Ventilation System
The upgrades to the 244-S DCRT are similar to those described for

the 244-A DCRT (see Figures H-4 and P-13).

C. DEMOLITION {810}
All underground electrical systems and ventilation piping will be replaced

by project W-314 and will be placed in a safe configuration and abandoned

in place unless otherwise noted.

1.
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Instrumentation and Control

Primary Tank
. Liquid Level: Similar to the 244-A DCRT description.

. Waste Temperature: Similar to the 244-A DCRT description.
. Vapor Pressure; Similar to the 244-A DCRT description.
Waste Transfer

. Raw Water Flow Measurement: The existing flowmeter will be

removed.

. Raw Water Backflow Radiation Detector: Similar to the 244-A

DCRT description.
Leak Detection

. Tank Annulus Pump Pit Level: Similar to the 244-A DCRT
description.
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Tank Annulus Exhaust Air Leak Detector: Similar to the 244-A
DCRT description.

Process Pits: Similar to the 244-A DCRT description.

Pipeline Leak Detectors: Similar to the 244-A DCRT

description.

Master Pump Shutdown
Similar to the 244-A DCRT description.

Ventilation, Inlet Train, Primary Exhaust Train
Similar to the 244-A DCRT description.

Alarms

General Local: Similar to the 244-A DCRT description.

Gamewell Alarms: Similar to the 244-A DCRT description.

242-S Control Room: The annunciators, displays, and

recorders in the 242-S control room will be abandoned in place
for the demolition of the 242-S Building.

Miscellaneous Signal Inputs
Similar to the 244-A DCRT description.

Ventilation Systems

Similar to the 244-A DCRT description.

Electrical

The existing three 25 kVA, single-phase, pole-mounted
transformers including lightning arresters, fused cutouts,
hardware, wires, and conduit will be disconnected and

removed.
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Xili. DESCRIPTION OF PROJECT SCOPE FOR 200-EAST/
200-WEST AREAS

This section describes the electrical, instrumentation and control, piping, valve
manifold, and protective coating upgrades to be provided for the 200-East and
200-West Areas. Specific material and equipment information is in the outline

specification.

A. OTHER STRUCTURES (550}

Special Protective Coating

The coating upgrade for the 200-East Area is the same as described for

the AN Tank Farm for the following pits:

. Valve pits 241-A-A and -B and 241-AX-A and -B
B.  UTILITIES (600)

Electrical

Cathodic Protection

The existing rectifiers in Tank Farms 241-A, -AX, -AY, and -AZ will be
modified to accommodate and protect the new process piping lines against
galvanic corrosion. New anodes, test stations, anode distribution and
junction boxes, permanent reference electrodes, and cables will be

provided as required.

C.  SPECIAL EQUIPMENT AND PROCESS SYSTEMS (700)

1. Instrumentation and Control

Waste Transfer

. Valve Positioning: Similar to the AN Tank Farm description for
valve pits 241-A-A, 241-A-B, 241-AX-A, and 241-AX-B.
Position signals will be wired to the TFLAN PLC in the
241-A-271 Building.
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Leak Detection

. A and AX Tank Farm Pit and Encasement Leak Detectors:
Similar to the AN Tank Farm description for 20 pit and pipeline
leak detectors in the A and AX Tank Farms. Signals will be
wired to the TFLAN in the 241-A-271 Building.

Tank Farm Local Area Network (see Figure |-4)

TFLAN is the name of the project W-314 PLC/MMI/workstation
network that will gather all specified tank farm data, display the data
locally and at specified remote locations, interface with other
projects and systems, and replace the MPS hardware. The system
is made up of multiple PLCs located in existing structures at the A,
AN, AP, AW, AY, AZ, and SY Tank Farms; the 242-A evaporator;
the 272-AW Building; the 244-A and 244-S DCRTs; and the
project W-211 ICE Building at the SY Tank Farm. Signal inputs and
outputs will be made directly to the PLC or through /O boxes
distributed throughout a monitored local area. The /O boxes
communicate to the PLC through digital transmission of data using
twisted shielded pair wiring. Each PLC has an associated MM! used
for local information query, display, and communication to the
TMACS. The PLCs are connected into a TFLAN network that
communicates using twisted shielded pair wiring or the phone line
between the 200-East and 200-West Areas. Programming by an
authorized system administrator determines the activities of each
PLC/MMI pair with respect to data input, algorithms, alarms,

displays, interlocks, control outputs, and communications.

Master Pump Shutdown

. General: The MPS is a subset function of the TFLAN system
(see Figure I-4). This TFLAN-networked TFLAN PLC system
will replace the hardware of the existing MPS of the same

name and function in the 200-East Area.
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An "approved program” at the source pump MMI/PLC can use
any specified TFLAN connected device signal to control the
pump. The approved program is an operating contractor

(OC)-supplied item specifically written for each transfer type.

Signal inputs to the TFLAN are via the PLCs and are
transmitted over the TFLAN communications link to the PLC

controlling the waste transfer source pump.

An alarm condition of any MPS program specified input or by
failure of the TFLAN communications link can cause the PLC
controlling the source pump to activate an output. This output
will control the pump MCC causing the pump and transfer to

stop.

Immediate identification of the fault will be available through
any TFLAN PLC and the TMACS. An interface will be
established with the cross-site transfer (project W-058) at the
244-A DCRT. Project W-058 controls the MPS for the
200-West Area cross-site transfer pumps, and project W-314
controls the MPS for the 200-East Area pumps. Applicable
data will be shared between the systems to allow controlled

waste transfer between the areas.

242-A Building MPS: The five MPS relays in the
242-A evaporator relay cabinet number 1 will be replaced with
outputs from the TFLAN PLC in 242-A for the pumps in the
242-Alocal area. Remote pumps will be controlied by outputs
from the TFLAN PLC in that farm. The inputs to the MPS
circuit have been covered by the individual descriptions for the
AP, AN, AW, AY, and AZ Tank Farms.

A and AX Tank Farm MPS: There are 25 inputs to the MPS
circuit in pipelines, pits in the A and AX Tank Farms, and
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surrounding areas. These inputs will be wired to a TFLAN PLC
in a 241-A-271 Building.

U 242-S Building MPS: The 200-West Area MPS has been
replaced by the SY Tank Farm, the 244-S TFLAN PLCs, and
the 242-S control room abandonment effort. All necessary
signals to the 200-West Area MPS (except SST Farm inputs)
will be available on the TFLAN PLC in the project W-211
ICE Building at the 241-SY Tank Farm.

U MPS Operation: The TFLAN system with the project W-314
connected signals provides the hardware and software
infrastructure to allow MPS programming. Due to the large
variety unspecified transfer routings available, the MPS
programming for specific waste transfer routes will be done by
the OC.

Selected Signal Inputs

In addition to the DST farms and associated facilities, selected
signals will be input to the TMACS from the A, BY, C, and U Tank
Farms; and the CR-271, 242-T, 244-AR, and 204-AR facilities. The
signals are presently connected to a "Panalarm™ annunciator panel
that will be modified by the addition of a telephone modem interface
to transmit the signals through the telephone modem and to the
TMACS.

TMACS Interface

The TMACS data interface is a subset function of the TFLAN
network. TFLAN communicates all inputs to the TMACS through a
modem interface on the MMI (see Figure I-4). The TMACS will
perform the display, recording, and alarming functions required of

the central monitoring station, and will communicate to the SACS.
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242-S Control Room

Applicable signals alarmed and displayed in the 242-S control room
will be relocated to the TFLAN PLC in the project W-211 ICE Building
at the SY Tank Farm. Signals entering the control room from the
northwest or southwest sides of the 242-S Building will be
connected to terminal boxes at those respective locations for routing
to the TFLAN PLC. Signals from the east of the 242-S Building
(including the SY Tank Farm) will be routed directly to the TFLAN
PLC. All signals will be available at the TFLAN PLC/MMI at the
manned 278-WA facility over the TFLAN network.

Piping

New Transfer Lines

Three new transfer lines will be provided to support waste transfer
operations. Each line will consist of a 3-in. primary line encased
within a 6-in. secondary line. The new transfer lines essentially will

follow existing transfer routes and are located as follows:

L From valve pit 241-AN-B to sluice pit 241-AZ-02B (see
Figure P-14).

. From sluice pit 241-AZ-02B to valve pit 241-AX-A (see
Figure P-15).

U From valve pit 241-A-A to valve pit 241-AW-A (see
Figure P-16).

The new transfer lines will be sloped to prevent fluid accumulation
and provide leak detection capability. Each transfer line will be
provided with an encasement drain at its termination pit and a test

riser to allow for future pressure testing of the secondary line.
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Replacement of Existing Transfer Lines
Along with new waste transfer lines, three transfer lines will be

replaced:

] SN-216 (from the 244-A DCRT to valve pit 241-A-B)
. SN-213/200 (from valve pit 241-A-B to vaive pit 241-AX-B)
. SL-502 (from valve pit 241-AX-B to the 241-AY-02D)

NOTE: SL-502 consists of a 2-in. primary line encased by a
4-in. secondary. SN-216 and SN-213/200 are 3-in.

primary lines encased by 6-in. secondary lines.

The replacement transfer lines will be designed as described for the
new transfer lines and will parallel the existing transfer routes. The
new lines will use the wall nozzle locations currently used by the

existing lines to minimize any jumper modifications (see Figure P-17).

The wall nozzle connections will be upgraded to meet compliance
criteria. The encasement stops on the outside of the pit wall and
will be upgraded by extending the encasement to the inside wall of
the pit.

Valve Manifolds

The valve manifold assembly upgrade for 200-East Area is the same
as described for the AN Tank Farm and applies to valve
pits 241-A-A, 241-A-B, 241-AX-A, and 241-AX-B (see Figure P-18

for a typical valve pit representation).

Cover Blocks

New cover blocks will be provided for pits 241-A-A, 241-A-B,
241-AX-A, and 241-AX-B receiving the new valve manifolds. The
new cover blocks will accept the valve operating extension handles.
The new jumper arrangements will be painted on the cover blocks to
show the possible flow paths.
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D. DEMOLITION (810)

All underground electrical systems and process piping will be replaced by

project W-314 and will be placed in a safe configuration and abandoned

in place unless otherwise noted.

W314CDR.TD.409

Instrumentation and Control

Leak Detection: The existing A and AX Tank Farm pit and
encasement leak detectors will be removed. Similar to the
AN Tank Farm description for 20 pit and pipeline leak
detectors in the A and AX Tank Farms.

Piping

As described for AN Tank Farm, debris expected to be found
in the pits needing the special protective coating will require

disposal.

The existing jumpers located in the upgraded pits will be

removed and disposed of accordingly.

The existing cover blocks used for the upgraded pits will be
removed and disposed of accordingly.

Upgrading the pit wall nozzles will require minor modification
of the pit wall to facilitate the extension of the piping

encasement.

The existing transfer lines will be abandoned in place except
for the portion that must be removed for placement of the new

transfer lines.

242-A Gamewell

The 242-A Gamewell alarm system will be demolished. Necessary

Gamewell alarm signals originating in the tank farms that have been

connected to the PLC at each farm (as discussed in previous
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sections) and transmitted over the TFLAN network to the

242-A TFLAN PLC where they will be alarmed and displayed on
that MMI.

XlV. METHODS OF PERFORMANCE

A. PROJECT MANAGEMENT (WBS 1.1)
The operating contractor (OC) will provide overall project management and
integration services as required to manage the project effectively. The
work breakdown structure (WBS) includes overall systems engineering
management and coordination, and project controls/business management
functions (see Appendix A). The OC project management organization will
prepare and maintain required project baseline documentation; interface
with DOE, architect-engineer(s) (A-E), the onsite engineer/constructor
contractor (E/C), and other subcontractors and OC personnel: provide
coordination/integration with other TWRS activities and projects; manage
project funds and schedule; provide regular performance and variance
reporting; and utilize value engineering in support of definitive design and
construction. Quality assurance support is included for the project design

and construction activities.
B. PERMITTING AND SAFETY (WBS 1.2)

Permitting
The OC will prepare and obtain approval of environmental permits required
for the project as identified in Appendix I.

Safety Analysis

The OC is responsible for coordinating development and approval of any
safety analysis documentation required to support the project definitive
design and construction efforts. As detailed in the project W-314 System

Safety Program Plan, unreviewed safety question (USQ) determinations
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and/or analyses, and revisions to existing tank farm safety basis

doéumentation will be prepared, as required (ref 9).
OTHER PROJECT COST ACTIVITIES (WBS 1.3)

Project Definition
The OC is responsible for providing the definition of project requirements,

and preparing the project requirements baseline documentation.

Program Integration and Support
The OC will perform and coordinate system assessments (including field

inspections), program planning, and management of program interfaces.

Design and Construction Support

The OC will provide technical and logistical support to, and review of, the
project design media. Operations support for construction activities and
site and facility-specific training services for offsite personnel will be

included as needed.

Conceptual Design

. Engineering Report (Project W-314G): The onsite E/C was
responsible for preparing the project W-314G engineering report and
other applicable information to support the project W-314 FY97
validation process in August 1995. Technical and management

support was provided by the OC.

] Design Configuration Baseline: The OC has overall responsibility for
developing the projects DCBL documentation with support from the
onsite E/C and other subcontractors. The DCBL package is being
prepared using the Systems Engineering (SE) methodology defined
in the project W-314 Systems Engineering Approach Review
Document (WHC-SD-W314-SOW-003), Statement of Work
(SE-SOW), and other DOE guidance. This effort will develop a
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requirements-based and fully integrated conceptual design for project

W-314 to support the initiation of definitive design.

. Conceptual Design Report: This CDR was developed in support of
the FY98 validation process by the onsite E/C, in conjunction with
the O/C.

. Advanced Conceptual Design (ACD): Upon completion of the
conceptual design, the OC will identify any follow-up
conceptual-level refinements and/or new tasks needed to further
define the project systems engineering basis before Title | design,
and perform detailed planning in support of ACD deliverables. Work
packages are anticipated to be identified for ACD work to be

performed by the onsite E/C as well as offsite subcontractor(s).

Preliminary Safety Documentation

The OC will be responsible for the preparation of initial USQ evaluations.
This provides the process by which the project installations will be
examined and compared against existing tank farm safety documentation
to ensure that the existing documentation bounds any accident scenarios
related to project upgrades or identifies the need for additional specific

safety analyses through the safety assessment (SA) process.

Permitting Plan

The OC will prepare a plan to identify and provide the regulatory permitting
requirements. The plan identifies the constraints the permits have on
project activities, and provides a schedule and resources required to

prepare and obtain approval of the permits.

NEPA Documentation

The OC will prepare all NEPA documentation associated with the project.
An environmental assessmeﬁt (EA) will address the impacts of the
instrumentation, ventilation, and electrical upgrades included in this

project. It is expected that the assessment will lead to a formal finding of
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no significant impact (FONSI) prior to initiating Title 1l definitive design.
The waste transfer systems upgrades are addressed in the TWRS

Environmental Impact Statement.

A-E Selection and Procurement

If necessary, and as determined by the forthcoming acquisition strategy as
discussed in Section XV, the OC will be responsible for offsite A-E
selection and procurement in support of the definitive design efforts.
Administration of the offsite A-E contract(s) will also be performed by the
ocC.

Quality Assurance Program Plan
The OC TWRS Quality Assurance organization will be responsible for QAPP
development based on the conceptual design and preliminary safety

documentation.

Site Characterization
The OC will provide soil sampling and characterization as needed during
design and construction to identify any special requirements or conditions

during construction and to classify waste for disposal.

Startup Testing

The OC provides the startup management and engineering support
necessary to transcend the project installations from the construction
phase to the operating phase through testing and calibration. This includes
the preparation of necessary operating and maintenance procedures
required for operation. An .nitial complement of spare parts will be
provided.

Operation Preparation

The OC will perform activities necessary to prepare the projectinstallations
for operation by planning for and conducting an OC Readiness Review and
Self Assessment. This review and assessment provides verification that

all required design, construction, inspection, testing, and documentation
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are complete and that the systems are fully operable. Support to the

independent operational readiness review (ORR) will also be provided.

D. DEFINITIVE DESIGN
For this CDR, the following methods of performance were assumed for
project definitive design. The methods are consistent with other ongoing
and proposed tank farm upgrade projects. The methods will be revisited
upon development of a project acquisition plan, contained within the
Project Plan, and will be submitted during the KD-1 process.

Title | (WBS 1.4)

The onsite E/C will develop the preliminary design (Title 1) documentation
in accordance with the completed CDR effort. This effort will culminate
in the issuance of a Title | report containing drawings, outline

specifications, and narrative descriptions of the planned upgrades.

Title Il (WBS 1.5.A.1)"

The onsite E/C will also provide detailed design (Title 11} services for the
project in accordance with the approved Title | baselines. Design packages
will be developed during Title Il to allow for construction on a farm-by-farm
basis. Definitive design drawings and specifications, and other supporting

engineering documentation, will be developed during Title Il.

Title Il (WBS 1.5.A.2)

The onsite E/C will perform the engineering during construction, prepare
project as-built drawings, and support project documentation turnover. In
process construction, inspection will be performed by construction
contractor personnel with final acceptance inspections the responsibility
of the onsite E/C.

E. PROCUREMENT (WBS 1.5.A.3)

The OC will procure long-lead engineered equipment.

*Typical WBS sub-elements for 1.5.B, C, D, E, F and 1.6.A, B, C, D)

W314CDR.TD.409 - 86 - 04/23/96



WHC-SD-W314-CDR-001, Rev. 0

F. CONSTRUCTION (WBS 1.5.A.4)
Onsite E/C Contractor
The onsite E/C will perform construction services for radiologically
contaminated work inside/outside the tank farm; utility tie-ins; and
demolition/removal of structures, systems, and components that are taken

out of service as a result of the project upgrades.

Offsite Construction Contractor
Fixed-price construction contracts will be utilized whenever possible for the
construction work based on contamination levels and the interfaces with

new and existing systems.

Operating Contractor
The OC will provide for the burial of contaminated soil, equipment, and

debris removed during construction.

G. HPT SUPPORT (WBS 1.5.A.5)
The OC will provide health physics technicians (HPTs) to support
construction and other field work as needed, as well as personnel

protective equipment and monitoring devices.

XV. ACQUISITION PLANNING

Mission Need

In accordance with DOE Order 4700.1, "Project Management System," the
mission need for project W-314 was documented in a formal Justification of
Mission Need (JMN) that was submitted to DOE in support of the request for
KD-0. KD-O was approved by DOE in February 1995.

Systems Engineering Management

There is a recognized need for the tank farm facilities, as well as all other TWRS
elements, to be managed and operated as one fully integrated system. The DOE
has placed a strong emphasis on ensuring that all TWRS work be fully supported

by sound technical information and adequately defined functions and

W314CDR.TD.409 -87- : 04/23/96



WHC-SD-W314-CDR-001, Rev. 0

requirements. To support this objective, DOE has directed all new TWRS
projects, as well as certain ongoing projects and activities, to utilize an
integrated SE approach for planning and execution of work scope. Based on this
DOE direction, a dedicated effort has been, and continues to be, made during the
conceptual design phase to establish the project W-314 objectives and design
requirements based upon continued lower-level SE development of the TWRS

program functions and requirements (F&R) and other applicable work.

Research and Development Requirements
Project W-314 will provide upgrades and renovations to existing process support
systems. There is no known research and development work required to support

the project.

Conceptual Design Approach

An integrated onsite team developed the project W-314 conceptual design using
the prescribed SE methodology. The SE approach and planning were presented
to RL and were approved in May 1995. The SE approach utilized during the
conceptual design phase will result in a detailed DCBL that contains the
necessary conceptual-level design specifications, project interface
documentation, and supporting decision criteria and analyses (all traceable back
to the higher-level TWRS functions and requirements) to support the start of
Title | engineering. Since the initial planning in May 1985, it became apparent
that a CDR consistent with DOE Order 4700.1 requirements was required prior
to the DCBL becoming available to support the FY98 budget validation process.
This CDR utilizes the preliminary DCBL products that were available when the
CDR was initiated to develop a feasible conceptual approach and design to
functional requirements and provid;as reliable cost and schedule baselines by

which to validate an FY98 budget request.

To support the DCBL development, the OC is utilizing several existing contracts
to obtain technical and other support services to meet the needs of the project.
This includes the use of an existing basic ordering agreement (BOA) contract
with the strong team comprised of Los Alamos Technical Associates (LATA),
British Nuclear Fuels, Ltd. (BNFL) and TRW Systems Integration Group team
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members. Also, the onsite E/C contractor, ICF Kaiser Hanford Company
(ICF KH), and other BOA subcontractors available through ICF KH are being
utilized in support of the conceptual design effort.

Cost, Schedule, and Performance Management

Management practices will be employed in accordance with DOE Order 4700.1
and applicable procedures to review, monitor, and evaluate total project costs
(TPC), schedule, and performance throughout the project acquisition process and
to provide assessments for consideration at' key decision points or when

significant baseline variances occur.

Reporting on the accomplishment and status of the acquisition process will be
provided as required. Of particular importance will be the reporting of any
potential cost, schedule, or performance threshold breaches before corrective

actions are foreclosed.

Acquisition Strategy

The acquisition strategy for project W-314 will reflect the management concepts
that will be used to direct and control the project to ensure that the systems
being acquired satisfy the approved mission need. The project W-314
Acquisition Strategy, including a description of the contractual basis for the

project, will be in the Project Plan as a KD-1 submittal.

XVI. REQUIREMENTS AND ASSESSMENTS

A. SAFEGUARDS AND SECURITY
Proposed upgrades will be constructed within the 200-East/West Area

security fence boundaries.
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B. HEALTH AND SAFETY

Radiation Protection
Adequate shielding is provided by cover blocks, shielding walls, and/or
earthcover and reduces exposure to as low as reasonably achievable

(ALARA) for personnel safety.

Tank risers and pits are shielded by earth, concrete plugs, cover blocks, or

a combination thereof.

Industrial Safety

The design of project W-314 will comply with Occupational Safety and
Health Administration (OSHA) regulations, DOE heaith and safety
standards regulations, the Tank Farm Health and Safety Plan, and WHC

controlled manuals.

Risk Prevention During Construction
During construction, contractors will be required to take all reasonable
precautions in their work to protect the heaith and safety of their

employees, subcontractors, the operating contractor, and DOE personnel.

A 24-hr advance notice of any excavation work disrupting roadways or
other services will be required to ensure that emergency personnel (i.e.,
patrol and fire department) receive adequate notification.

DOE health and safety standards and regulations will be followed to
minimize risks during construction. Removing, packing, and disposing of
any contaminated (radiological, hazardous, or both) soil radioactive or
dangerous waste (or both) and materials found during excavation will
comply with appropriate safety standards and procedures. At all times,
the construction contractor will ensure that the construction area is
accessible to emergency vehicles or personnel and that emergency

evacuation routes are not obstructed.
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C. DECONTAMINATION AND DECOMMISSIONING
Project W-314 will be designed to minimize contamination and release of
hazardous materials. Process system components can be isolated,
packaged, and removed for further decontamination or disposal.
Confinement systems that come into contact with waste, or have the
potential to become contaminated, will be constructed to minimize

absorption of waste and facilitate decontamination.

During definitive design, consideration will be given to the decontamination

and disposal of each component installed in the facility.

D. MAINTENANCE REQUIREMENTS
Project W-314 will be designed to allow access for maintenance work.
The use of a bag-in/bag-out method during HEPA filter changes will

minimize the spread of contamination and personnel exposure.

The location of instrumentation and electrical equipment will allow crane
access to the process pits. Space is provided adjacent to the process pits
so that cover blocks can be stacked without moving the crane.

Equipment, instrumentation, detectors, and systems located in the process
pits will be capable of being removed and replaced remotely. Rotating

equipment not readily accessible will be lubricated remotely.

E. QUALITY ASSURANCE

Quality Assurance Activities °

Quality assurance activities for all contractors involved in the design,
procurement, construction, inspection, and testing of the proposed project
will be formulated and executed in accordance with the project-specific
Quality Assurance Program Plan (QAPP). Minimum quality attributes are
included in the project functions and requirements document which is the
PDRD for project W-314, and will be incorporated in the project-specific
QAPP. Based upon a graded approach, the QAPP will implement
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applicable quality assurance requirements identified in Code of Regulations
(CFR) 10 CFR 830.120, "Quality Assurance Requirements for Nuclear
Facilities.” The QAPP will provide a format for establishing the scope of
the quality-related activities and the specific quality assurance
requirements and responsibilities based upon assigned safety
classifications. The QAPP will indicate the project critical characteristics,
corresponding safety classification assignments, and programmatic
controlling documents. The specific technical and quality programmatic
requirements, material certifications, qualification and certification of
personnel, inspections, examinations and testing, and applicable quality
assurance records will be established during definitive design and included
in design documents. Specifications will require controls to exclude

misrepresented products.

Safety Classification

Safety classifications have been documented for the existing tank farm
structures, systems and components. For this report, the existing safety
classifications have been used as a planning and estimating basis for the
project W-314 work. The validity of this approach has been confirmed by
the initial USQ screening process. During the project W-314 conceptual
and definitive design development efforts, the safety classifications for all
affected tank farm structures, systems, and components will continue to
be reviewed and revised, if needed, to ensure that appropriate
safety-related considerations are placed on design, procurement,

construction, testing, operation, maintenance, and future modifications.

Safety classification criteria and methodology are defined in WHC
Management and Requirements and Procedures Manual WHC-CM-1-3,
MRP 5.46. Safety classifications are determined through analysis and
consequences of failure, and the safety class designations form the basis
for the design and quality assurance requirements applied to the project.
Safety Class 2 is the highest level anticipated for any project W-314

elements.
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NOTE: The safety class classification has changed recently due to
revisions to WHC-CM-4-46. For this CDR, Safety Class 2
and 3 should be considered equivalent to "safety significant”

under the new standard.

The safety documentation specific to this CDR effort is in the SSPP and
includes interim safety equipment lists for DSTs (WHC-SD-WM-SEL-026,
Rev. 1), for SSTS (WHC-SD-WM-SEL-027, Rev. 1), and for aging waste
tanks (WHC-SD-WM-SEL-020, Rev. 2). The safety classifications are
considered to be conservative in their assignments and were used as
general guidance. Exceptions to the ISEL safety classifications are noted

in the associated USQ screening forms.

F. ENVIRONMENTAL COMPLIANCE
Proposed designs will comply with federal and state regulations applicable
to waste management units for storage and treatment of hazardous
wastes. Existing enclosures for access, vents and instrumentation will not

be upgraded except as noted in this CDR.

Exhaust air filtering systems will be provided for the contaminated air
streams to control particulate matter. Design and selection of air
treatment trains and the stack will be based on Best Available Radionuclide
Control Technology (BARCT) to minimize the release of radionuclides in
accordance with WAC 246-247.

Fugitive dust generated during construction or related activities shall be
minimized in accordance with WAC 173-400.

G. ENVIRONMENTAL DOCUMENTATION AND PERMITS

National Environmental Policy Act (NEPA)

NEPA documentation will be prepared for this project pursuant to the
National Environmental Policy Act (NEPA) of 1969 and as implemented by
DOE in 10 CFR 1021. The environmental impacts reasonably expected
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from the tank farm instrumentation and controls, ventilation, and electrical
upgrades will be evaluated in an environmental assessment (EA).
Project W-314 transfer system upgrades are addressed in the TWRS

environmental impact statement.

State Environmental Policy Act (SEPA)

A SEPA review is required for project W-314, and a SEPA checklist will be
prepared and submitted to the Washington State Department of Ecology
with permit applications. However, based on past history with the
Washington State Department of Ecology, it is anticipated that the DOE
NEPA documentation will satisfy the SEPA documentation requirements.

Permitting

As a part of the conceptual design activities for project W-314, all permits
required to initiate/complete construction and start of operations have been
identified. This information has been developed into a permitting plan
indicating the constraints that permits may have on project activities and
identifies responsibility for obtaining the necessary permits. The plan
addresses recommended methods for obtaining the necessary regulatory
permits needed to support the project design, construction, and startup
phases (see Appendix l).

H. DESIGN COMPLIANCE
The design and construction of project W-314 will comply with the criteria
listed in the PDRD (ref 8).

XVIl. IDENTIFICATION AND ANALYSIS OF UNCERTAINTIES/DESIGN
ASSUMPTIONS

A. GENERAL
The interim tank farm safety basis was used as the design planning and
estimating basis for safety classifications for project W-314 installations.

The classifications were developed to comply with the criteria in
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WHC CM-1-3, MRP 5.46. The manual was replaced on February 26, 1996
via issuance of Rev. 2 of WHC-M-4-46, "Safety Analysis Manual,"
concurrent with finalization of this CDR effort. A formal analysis of the
change in the definitions of safety classification designations has not been
made; therefore, it is assumed that this change from Safety Class 1, 2 and
3, to designation of safety class by safety significant structures, systems,
and components will not impact the cost or schedule baseline within this
CDR. It is not envisioned that the new classifications will require safety
features beyond those currently in place for either design or operation of
the existing tank farm facilities. A change in safety class definition alone
could require additional safety related design and operating features, such
as redundancies in power supply or instrumentation, which could impact
the project cost baseline. The existing TWRS facilities have not been
reclassified and, therefore, it is not possible at this time to quantify this

uncertainty to the project.

. A recent $3 million reduction in FY96 expense funding will result in a
departure from the original SE approach as defined in the SE-SOW (ref 4).
The budget reduction will significantly curtail the SE activities planned to
be performed in FY96. A more graded approach for the application of SE
to project W-314 will be applied. Lower level functions, requirements, and
architectures will be developed in FY97 during the advanced conceptual
and/or early definitive design phase of the project. This change in
approach was incorporated into the budget and design planning of the
CDR.

L The conceptual project schedule reflects the receipt of KD2 on April 1,
1998. DOE Milestone T2C-97-512 requires receipt of KD2 for
project W-314 on December 31, 1997. Based on a review of the detailed
planning in the schedule, a change to this milestone is warranted. The
change request is being developed and will be submitted to RL upon
approval of the CDR.

W314CDR.TD.409 - 95 - 04/23/96



WHC-SD-W314-CDR-001, Rev. 0

. All equipment (instrumentation, electrical, and mechanical) will be designed

to operate in the environment intended for its use.

B. PITS AND PIPING

W314CDR.TD.409

The special protective coating is expected to provide the lining that
provides containment required by regulatory agencies. This
assumption is consistent with other ongoing tank farm pit
modification efforts. Discussions related to this approach will be
conducted with WDOE in the very near future. Coating existing pits
appears to be a cost effective way of achieving performance
requirements for these ancillary facilities as well as supporting

operations ALARA objectives.

The preparation of the pit surfaces for coating application is
uncertain at this time (i.e., sandblasting, water blasting, and dry-ice).
The method will be determined during the design phase. Any
method will require mask work within a greenhouse in a
radiologically-contaminated environment. Therefore, the exact
method to be utilized is not expected to be a significant cost driver
in comparison to the costs for set-up, special work permit (SWP)

work, and disposal of contaminated materials.

During coating operation, the transfer/process lines will be removed

from operation.

The transfer line routes are appropriate and available for the
installation. These routes can be constructed with minimum slopes
as required and will not have major obstructions or interferences.
New transfer lines are selected based on the current waste volume
projections for waste transfer schedule and tank designations for
planned retrieval activities including in-tank sludge washing. The
proposed locations of the future low-level (east of the AP Tank
Farm) and high-level (southwest of the 244-A DCRT) vitrification

facilities were considered in approximating the locations of the new
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transfer lines. Since many of the new pipeline installations parallel
existing routes, it is foreseen that routing and minimum slope

requirements can be achieved.

The valve manifold design is based on one valve pit and one sluice
pit. Until further investigation is performed during design, the level
of modification that may be required in specific pits is uncertain.
However, the total cost to do all pits should be adequate since the

valve and sluice pits generally are representative of all the pits.

The design of the valve manifolds will provide transfers from any
DST to any other DST. The valve manifolds will allow simultaneous
transfers; however, some limitations, but not beyond those that
currently exist, will apply when performing multiple transfers through

the same pit.

Project W-314 upgrades will utilize existing flushing capabilities of
the transfer system and no additional flushing capabilities will be
needed. If additional flushing capabilities are required, some cost

increase will be incurred.

The plan to use a plug and receptacle system for the valve
positioning signal may not be optimum. During design, other less
costly methods for providing position indication such as locating

them outside the pit environment, will be investigated.

C. ELECTRICAL

W314CDR.TD.409

The existing 13.8 kV utility feeders have adequate capacity to
supply power for SST tank farms' limited "operations" during

controlled, clean, and stable conditions.
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D. INSTRUMENTATION

W314CDR.TD.409

TMACS is capable of handling the additional input points proposed
by project W-314. A separate Information Management System
(IMS) will not be needed. Any IMS functions required can be
accommodated by the existing TMACS and SACS.

The existing signals to be input to the TMACS from the A, BY, C,
and U Tank Farms, and the CR-271, 242-T, 244-AR, and 204-AR
facilities are presently connected to an existing "Panalarm"
annunciator according to discussions with tank farm engineering.
Design verification of this configuration has not been performed. If
the signals aren't connected, additional funds would be required to
relay them to TMACS.

Systems provided by on-going project W-058 will control and shut
down the 200-West to 200-East Area waste transfer pumps.
Project W-058 design is complete and the project is in the

construction phase.

The 242-S control room annunciators and readouts will be

abandoned in place.

The WHC-developed/supplied "GEMS" stack monitor specification
will be used. The GEMS system includes the capability to transmit
exhaust air flow volume and temperature, sampled air volume,

measured radiation, and radiation equipment fail alarms.

Project W-211 provides adequate temperature measurement
capabilities to support tank retrieval operations. Project W-314 will
not be required to replace the temperature measurement devices

installed by project W-211.

Displacement gages for the primary tank liquid level have been

installed at DSTs discussed in this report.
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The central pump pit in each tank should have space for installation
of the waste transfer flow meters. |f space is not available, an
alternate location for the meter would be required at an additional

cost to the project.

The leak detection pit will be dry. The density measurement
requirement for liquids discovered in these pits will be met by
sampling and analysis. The leak detection pit pump riser can be
used for installation of a sample pump for obtaining liquid samples

for specific gravity determination by laboratory analysis.

The existing transfer lines in 200-East Area do not have continuous
leak detection. The pipelines that project W-314 will install in
200-East Area are not significantly longer than the existing lines
which use low-point leak detection systems, therefore, the project
assumes that continuous pipeline leak detection will not be required.
However, if it is required, the cost for pipeline installations would

increase.

The leak detector design using a single conductivity element placed
up to 1 inch from the surface to be monitored (e.g., pit floor,
annulus floor, leak detection pit floor, or encasement bottom) is

adequate for determining a leak within 24 hours.

Where necessary, drains that require plugs or other suitable methods
for water holdup to allow the ieak detectors to operate are assumed
to be installed and operable. If the existing plugs are not in place,
they will be installed by operations or by the project at a minimal
additional cost.
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E. VENTILATION

W314CDR.TD.409

Tank vapor space characterization of toxic air pollutants and
flammable vapors is not well defined. The need for special
treatment devices, such as carbon adsorbers, is uncertain.
Therefore, project W-314 will provide the capability for future

installation of treatment devices.

The proposed location of the new ventilation equipment is adjacent
to the existing equipment to minimize overall installation costs. If
interferences are identified during Title | design, the location and/or
orientation may need to be modified. This may moderately lengthen
the run of new ductwork between the existing duct and the new

ventilation equipment at an additional project cost.

The tank farms currently have no identified ammonia release hazard.
Temporary ammonia monitoring equipment will be utilized during
future mixer pump operation during retrieval to determine if the
pumps cause significant ammonia release. Ammonia control
equipment is not part of the project W-314 scope, but the design
has the capability of adding it at a later date.

Ventilation airflow rates will be adequate for waste cooling during
storage and transfer and, therefore, condensers and chillers are not

required as part of project W-314,

Very low flows (below existing capacity) in primary ventilation '
systems are acceptable as long as required tank negative pressures
and flows determined necessary for flammable gas contro! and/or

tank cooling are maintained.
The existing scaffolding and other support equipment used at the

existing primary exhaust stacks can be relocated and reused at the

new stacks.
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. It is assumed that airflows from individual tanks can be adjusted to

achieve the desired operations via existing valves and/or future

engineered inlets.
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~ Budget Authorized/Budget Outlay Schedule
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ENGINEERING STATEMENT OF WORK
FOR TITLE I DESIGN

PROJECT: W-314, TANK FARM RESTORATION AND SAFE OPERATIONS

PREPARED BY: ICF KAISER HANFORD COMPANY

DATE:

1.0

2.0

APRIL 23, 1996

SCOPE

This statement of work addresses the engineering and management
activities to be performed by ICF Kaiser Hanford Company in the design
of the Tank Farm Restoration and Safe Operations Project. The scope of
the upgrades focus on the DST system (AN, AP, AW, AY, and AZ Tank Farms)
in the 200 East Area, and also includes the SY Tank Farm in the 200 West
Area, the 244-A and 244-S DCRTs, new transfer lines in the 200 East
Area, and minor electrical improvements in the SST Tank Farms (A, AX, B,
BX, BY, C, S, SX, T, TY, TX, and U Tank Farms).

Sufficient design will be performed during the Title I phase to firmly
fix the project scope and features of the project, and further develop
costs and schedules. Title I design will generally include the
following:

Development of P&ID's and flow diagrams

Further definition of project design criteria
Expansion of conceptual design drawings

Further development of outline specifications
Identification of long-lead materials/equipment
Improvement in the accuracy of the cost estimate
Preparation of the Title I Design Report

BASIS

This engineering statement of work and engineering~estimate were
prepared using the W-314 Conceptual Design Report (WHC-5D-W314-CDR-001)
as a basis.

This engineering statement of work and engineering estimate were
prepared considering that the Title I design will be performed by the
onsite engineer/constructor.

The schedule to perform the Title I design is as follows:

Start . January 1997
Complete January 1998

C-35



WHC-SD-W314-CDR-001, Rev. O

Page 36 of 84

3.0 DESIGN ACTIVITIES

3.1

3.2

Civil/Structural/Environmental

AN Tank Farm
. 1 Site Plan Drawing
2 Equipment Pads and Shielding Walls Drawings
1 Ventilation Equipment Roof Drawing
1 Seal Pot Pit Drawing
1 Pit Modification and Cover Block Drawing
Preliminary calculations
Input to the Title I Design Report

AP Tank Farm
. 1 Site Plan Drawing
. 1 Pit Modification and Cover Block Drawing
. Input to the Title I Design Report
AW Tank Farm
. 1 Site Plan Drawing
. Input to the Title I Design Report
AY Tank Farm
. 1 Site Plan Drawing
. Input to the Title I Design Report
AZ Tank Farm
. 1 Site Plan Drawing
J 1 Pit Modification and Cover Block Drawing
. Input to the Title I Design Report
SY Tank Farm
. 1 Site Plan Drawing
o Input to the Title I Design Report
244-A DCRT
. 1 Site Plan Drawing
1 Equipment Pads and Shielding Wall Drawing
1 Ventilation Equipment Roof Drawing
Preliminary calculations
Input to the Title I Design Report

244-S DCRT
. 1 Site Plan Drawing
. Input to the Title I Design Report

200 East/West Areas
. 4 Site Plan Drawings
. 1 Pit Modification and Cover Block Drawing
. Input to the Title I Design Report

Piping
AN Tank Farm
. 3 Process Flow Diagrams
8 P&ID's
. 6 Plan/Arrangement Drawings
. 2 Section/Detail Drawings

. Input to the Title I Design Report
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AP Tank Farm
. 1 Process Flow Diagram
. 5 P&ID's
. 2 Plan/Arrangement Drawings
. 1 Section/Detail Drawing
D Input to the Title I Design Report

AW Tank Farm

1 Process Flow Diagram

4 P&ID's ’

2 Plan/Arrangement Drawings

1 Section/Detail Drawing

Input to the Title I Design Report
Farm

2 P&ID's

1 Plan/Arrangement Drawing

1 Section/Detail Drawing

Input to the Title I Design Report
Farm

3 P&ID's

1 Plan/Arrangement Drawing

2 Section/Detail Drawing

Input to the Title I Design Report
Farm

2 P&ID's

1 Plan/Arrangement Drawing

1 Section/Detail Drawing

Input to the Title I Design Report

e o e e oo

AY Tan

AZ Tan

SY Tan

® 0 0 0 X"0 0 00X e 0 s 0

244-A DCRT
. 1 P&ID
. 1 Plan/Arrangement Drawing
3 Input to the Title I Design Report
244-S DCRT

1 P&ID

. 1 Plan/Arrangement Drawing

. Input to the Title I Design Report
200E/200W Infrastructure

. 4 P&ID's

. 12 Plan/Arrangement Drawings

. 2 Section/Detail Drawings

. Input to the Title I Design Report

HVAC

AN Tank Farm
. 1 Primary Flow Diagram
. 1 Annulus Flow Diagram
. 1 Equipment Arrangement Drawing
Preliminary calculations
. Input to the Title I Design Report
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. 1 Primary Flow Diagram
1 Annulus Flow Diagram
1 Equipment Arrangement Drawing
Preliminary calculations
Input to the Title I Design Report
Farm
1 Primary Flow Diagram
1 Annulus Flow Diagram
1 Equipment Arrangement Drawing
Preliminary calculations
Input to the Title I Design Report
Farm
1 Annulus Flow Diagram
1 Annulus Supply Equipment Arrangement Drawing
1 Annulus Exhaust Equipment Arrangement Drawing
Preliminary calculations
Input to the Title I Design Report

e o oo

AW Tan

X o e e 0 o

SY Tan

O e o 0 0 o

(=]
=
-

244-A
1 System Flow Diagram

1 Equipment Arrangement Drawing
Preliminary calculations

Input to the Title I Design Report

*® o o T e ¢ 0 o
(=]
=
=

244-5
1 System Flow Diagram
1 Equipment Arrangement Drawing
Preliminary calculations
Input to the Title I Design Report
Instrumentation
AN Tank Farm
. 4 Primary Ventilation Exhaust Instrument Engineering
Flow Diagrams .
o Input to the Title I Design Report
AP Tank Farm
. 4 Primary Ventilation Exhaust Instrument Engineering
Flow Diagrams .
o Input to the Title I Design Report
AW Tank Farm
. 4 Primary Ventilation Exhaust Instrument Engineering
Flow Diagrams
. Input to the Title I Design Report
AY Tank Farm
. Input to the Title I Design Report
AZ Tank Farm
. Input to the Title I Design Report
SY Tank Farm
. 1 Annulus Air Inlet Instrument Engineering Flow
Diagram
. 3 Annulus Air Exhaust Instrument Engineering Flow
Diagrams
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Input to the Title I Design Report

3 Ventilation Inlet Air and Exhaust Air Instrument
Engineering Flow Diagrams
Input to the Title I Design Report

3 Ventilation .Inlet Air and Exhaust Air Instrument
Engineering Flow Diagrams

Input to the Title I Design Report

frastructure )

Input to the Title I Design Report

Electrical
AN Tank Farm
. 1 One-Line Diagram
. 1 Electrical/Instrumentation Site Plan Drawing
. 1 Building Modifications/Equipment Location Drawing
. 1 Panelboard Schedule Drawing

Input to the Title I Design Report

AP Tank Farm

1 One-Line Diagram

1 Electrical/Instrumentation Site Plan Drawing

1 Building Modifications/Equipment Location Drawing
1 Panelboard Schedule Drawing

Input to the Title I Design Report

AW Tank Farm

e e e e 0

AY Tan

X o o 0o 0o

AZ Tan

XK e e e e

SY Tan

1 One-Line Diagram

1 Electrical/Instrumentation Site Plan Drawing

1 Building Modifications/Equipment Location Drawing
1 Panelboard Schedule Drawing

Input to the Title I Design Report

Farm

1 One-Line Diagram

1 Electrical/Instrumentation Site Plan Drawing

1 Building Modifications/Equipment Location Drawing
1 Panelboard Schedule Drawing

Input to the Title I Design Report

Farm

2 One-Line Diagrams

1 Electrical/Instrumentation Site Plan Drawing

1 Building Modifications/Equipment Location Drawing
1 Panelboard Schedule Drawing

Input to the Title I Design Report

Farm

1 One-Line Diagram

1 Electrical/Instrumentation Site Plan Drawing

1 Building Modifications/Equipment Location Drawing
1 Panelboard Schedule Drawing ‘
Input to the Title I Design Report
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244-A DCRT
. 1 One-Line Diagram

. 1 Electrical/Instrumentation Site Plan Drawing

. 1 Building Modifications/Equipment Location Drawing

. 1 Panelboard Schedule Drawing
. Input to the Title I Design Report
244-S DCRT
. 1 One-Line Diagram
1 Electrical/Instrumentation Site Plan Drawing
1 Building Modifications/Equipment Location Drawing
1 Panelboard Schedule Drawing
. Input to the Title I Design Report
200E/200W Infrastructure
. 1 One-Line Diagram
. Input to the Title I Design Report
Single Shell Tanks
. 2 One-Line Diagrams
. 1 Electrical Site Plan Drawing
. 1 Panelboard Schedule Drawing
. Input to the Title I Design Report

Systems Engineering Activities

. Continuation of requirements development, starting from
specifications generated during conceptual design and ending
with Tower-level specifications suitable for detailed
design.

. Continuation of architectural development, starting with the
Baseline System Description (BSD) generated during
conceptual design and completing with a BSD to the level of
the detailed design specifications.

. Continuation of management interfaces defined during
conceptual design and updating interface documentation as
changes are generated.

. Continuation of logistics support analysis to develop the
system support and maintenance requirements; and ensure
system supportability in a cost-effective manner.

. Continuation of training requirements analysis, evaluating
need for specialized training equipment and programs.
. Continuation of installation requirements analysis,

developing an installation concept, equipment needs, costs
and specifications for specialized installation equipment.

. Continuation of test requirements analysis and system
verification in accordance with the Test and Evaluation
Plan.

. Continuation of D&D analysis, developing concepts and

feeding these back into design.
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Pre-Title II Studies

e Perform engineéring studies on items that are identified

upon completion of the conceptual design which will
facilitate the start of Title II design.

Title I Design Support

The disciplines listed above will require other engineering,
supervision, and administration support as listed below:

. ENVIRONMENTAL ENGINEERING (22)
a. Review and approve the design documents for compliance
with appropriate environmental regultatory

requirements.
. DESIGN ADMINISTRATION (35)

a. Provide design supervision and interdiscipline
coordination.

b. Make engineering personnel assignments (DM).

c. Provide discipline technical oversight (DM).

d. Coordinate design basis inputs with the discipline
lead engineers (PLE).

e. Plan/coordinate/approve engineering

estimates/schedules prepared by the discipline lead
engineers (PLE).

f. Ensure the design tasks are completed in accordance
with all quality requirements and procedures (PLE).

. PROJECT MANAGEMENT (40) :
Provide single point interface between ICF KH and WHC.

a.

b. Prepare Engineering Work Plan.

c. Provide daily management of project activities.

d. Ensure the project technical, budget, and schedule
objectives are met.

e. Disposition client comments.

f. Hold bi-weekly status meetings with client and prepare
meeting minutes.

g. Hold weekly design team meetings.

h. Perform definitive design planning.

i. Develop design and construction schedules.

J. Input to, review and comment on the Title IT Sow,

estimate and schedules.

*  WORD PROCESSING (41)
a. Provide word processing services for Title I Design
Report.

. ACCEPTANCE INSPECTION (44)
a. Provide input to the Title I to assure compliance with
the appropriate criteria and procedures.
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b. Review and comment on Title I and sketches as
required.
PROJECT CONTROLS (45)
a. Provide a cost and scheduling services for the Title I
work.
b. Status Work Plan schedule on monthly basis.
c. - Track changes to the Work Plan basis.
d. Develop definitive design and construction schedules.,
COST ESTIMATING (46)
a. Prepare definitive design and construction cost
estimate.
PUBLICATIONS (48)
a. Prepare and issue the Title I Design Report.
b. Prepare outline specifications.
c. Make reproductions and assemble documents.
d. Prepare advance Procurement Specifications.
SUBCONTRACTS/PROCUREMENT (49)
a. Provide procurement review and input to procurement
schedule.
CONSTRUCTION FORCE ADMINISTRATION (60)
a. - Input to construction schedule.
b. Review and comment on cost estimate.
d. Perform constructability review of concept.
CONSTRUCTION MANAGEMENT ADMINISTRATION (61)
a. Provide input to the advance Procurement
Specifications.
SURVEY (62)
a. Provide survey services to support route planning for
underground piping and conduit.
b. Provide scanning services of valve pits to support

valve manifold designs.

RECORDS MANAGEMENT (65)
a. Maintain project records.
b. Perform transmittals.

The Upgrade Scope Summary Report (provided by WHC) will be
the basis for what has to be replaced/upgraded for

Project W-314.

Information that has been or will be developed during the
system engineering process will be used to the greatest
extent possible.
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Economies of scale have been employed in this estimate by
assuming the tank farm details will be common throughout all
the upgrades, which reduces the number of drawings and
calculations required.

Many Title I design activities are common to several farms.
A reduction in project scope may not proportionately reduce
the engineering cost.

The estimate assumes the deliverables will only show the
upgrades covered under this project and necessary interfaces
with existing equipment. There is no allowance for
incorporating all existing infrastructure (i.e., as-built
drawings).

The design for the HVAC system will be modular to the extent
that special effluent treatment devices (such as absorbers
for organics and/or ammonia control) can be easily connected
in the future.

The HVAC design will assume that upgraded ventilation
equipment will be removed with the new equipment located in
a nearby area.

The new primary ventilation equipment will be generic to AN,
AP, and AW Tank Farms; the capacity may be adjusted to suit
each individual farm. The DCRT's require new designs.

The primary ventilation systems are assumed safety class 2
for confinement and safety class 3 for operation. The
annulus ventilation system is assumed safety class 3.

C-43



WHC-SD-W314-CDR-001, Rev. 0
Page 44 of 84

ENGINEERING STATEMENT OF WORK
FOR TITLE II DESIGN

PROJECT: W-314, TANK FARM RESTORATION AND SAFE OPERATIONS

PREPARED BY: ICF KAISER HANFORD COMPANY

DATE: APRIL 23, 1996

1.0

2.0

SCOPE

The engineering work performed during Title II will utilize the approved
Title I design and design criteria that have been prepared for- the
project as a design basis. Design performed during the Title II phase
will produce drawings and specifications which will be used for
procurement and construction activities. Title II design will generally
include:

. Completion of design media developed in the Title I design
phase

. Development of final drawings and specifications which will
be used for procurement and construction

. Development of detailed estimates of construction costs,

procurement schedules, construction schedules, methods of
performance, and identification of work packages

BASIS

2.1 This engineering statement of work and engineering estimate were
prepared using the W-314 Conceptual Design Report
(WHC-SD-W314-CDR-001) as a basis.

2.2 This engineering statement of work and engineering estimate were
prepared considering that the Title II design will be performed by
the onsite engineer/constructor.

2.3 The schedule to perform the Title II design is as follows:

AN Tank Farm Start March 2001
Complete March 2002
AP Tank Farm Start August 2001
Complete August 2002
AW Tank Farm Start April 1998
Complete May 1999
AY Tank Farm Start March 2000
Complete March 2001
AZ Tank Farm Start March 2000
. Complete March 2001
SY Tank Farm Start May 1999

Complete May 2000
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244-A DCRT Start March 1999
: . Complete October 1999
244-S DCRT Start September 1998
Complete March 1999
200E/200W Start April 1998
Complete March 1999
SST . Start April 1998

Complete October 1998

DESIGN ACTIVITIES (AN TANK FARM)

3.1 Civil/Structural/Environmental

3.1.1 Drawings

1 Drawing List

I Civil Site Plan .

1 Equipment Pads and Shielding Walls - drawing will
give orientation, various size and thickness factors
for concrete pads, shielding walls, and foundations
for the ventilation units

2 Shielding Wall Sections and Details - expansion of
detail of previous drawing

1 Ventilation Equipment Roof - drawing will provide
framing orientation and size of members for removable
roof and stack support

1 Roof Frame Details - expansion of details from
previous drawing

1 Drain Pit - drawing will provide detail dimensions
of the drain pit and related cover blocks

2 Drain Pit Sections and Details - expansion of detail
from previous drawing

1 Pit Modifications and Cover Blocks - drawing will
depict new cover blocks for 2 pits

3.1.2 Specifications

Construction Specification - Prepare the following
sections: Demolition; Asphaltic Concrete Paving;
Fencing; Metal Fabrications; Earthwork; Concrete;
Structural Steel; and Special Protective Coating.
Procurement Specification - Provide input to the HVAC
ventilation equipment procurement specification

3.1.3 Calculations

Shielding wall structural -analysis; shielding wall
connection/detail structural analysis; ventilation
equipment roof structural analysis; ventilation
equipment roof connection detail structural analysis;
drain pit structural analysis; cover block structural
analysis; equipment support pad structural analysis;
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stack and related support structural analysis; pit
modification structural analysis; and instrument rack
structural analysis; process flow diagrams.

3.2.1 Drawings

3 Piping Plans - locations of piping provided for HVAC
drains and seal pot drains

2 Piping Sections - section view of previous drawing
2 Piping Support - support details for new piping

4 Pit Arrangements - new jumper arrangements of pits
receiving new valve manifolds

7 Pit Sections and Details - sections and details of
previous drawings

27 Jumper Assemblies and Details - individual
assemblies of each new jumper (spools, valves, flow
elements, remote connectors, etc.)

1 Cathodic Protection Plan - plan view of new piping
Tocating elements requiring modification to the
existing cathodic protection system

2 Seal Pot Plan and Details - details of new seal pot
for use in procurement specification

2 Heat Trace Plans and Details - location and details
of any required heat trace added to equipment

1 Thermocouple Tree - outline and details of new
thermocouple tree

1 Service/Utilities Plans and Details - location and
details of service piping required for tie-in to the
new seal pot and HVAC system

3.2.2 Specifications

Construction Specification - Prepare the chemical
process piping system section; develop pipe codes
which outline service conditions, size and thickness
values, material requirements, fitting
classifications, gasket materials, and valve
selections for all new piping systems

Procurement Specification - Prepare the Seal Pot
Specification, which will include drawings, design
details, quality requirements, and fabrication
requirements

3.2.3 Calculations

‘3 pipe stress analysis; 2 pipe support analysis;
1 seal pot design analysis; 4 shielding analysis;
1 in-tank component analysis
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3.3.1 Drawings

1 Primary System Flow Diagram - a schematic of the
ventilation system design, showing individual
components, simplified instrumentation, airflows, and
system operation.

5 Primary Exhaust Equipment Elevation, Plan, Sections
and Details - the physical equipment arrangement, to
scale, and include enough detail for a fabricator to
build the equipment.

3.3.2 Specifications

Construction Specification - Prepare the heating,
ventilation, and air conditioning section
Procurement Specification - Prepare a specification
for the ventilation equipment

3.3.3 Calcutations

Primary system airflows; pressure drops; heat and mass
transfer; demister; energy conservation; shielding
analysis.

Instrumentation

3.4.1 Drawings

1 General Plan - depict the general equipment/
instrumentation Jocations

2 Plan and Elevation - for installation of PLC/MMI and
support equipment in existing instrument building

3 Tank Primary Waste Temperature Assembly - these
drawings will be included in the procurement
specification

1 TMACS Assembly - TMACS cabinet modification to allow
parallel TFLAN inputs

1 Temperature Tree Installation - Temperature tree and
RTD signal box installation in a riser

1 Instrument Cabinet Demolition - existing cabinet
located next to leak detection pit

1 Instrument Cabinet Assembly - cabinet to house vapor
pressure transmitters, leak detection pit gamma
radiation monitor, heater

1 Valve Positioning Indication - modify existing leak
detector relay/alarm box to show local indication of
valve positions

2 Leak Detection Assembly - typical drawing showing
installation of floor mounted detectors. Drawings
will be used for procurement specification
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1 Tank Annulus Liquid Presence Detector Installation -
installation of detector in riser

1 Tank Annulus Exhaust Air Leak Detector -
modification of existing cabinet for new CAM

1 Leak Detection Pit/Gamma Radiation Monitor -
installation of leak detector in pit and sump and
gamma probe in radiation well

6 Process Pit Leak Detection Installation -
installation of leak detectors in central pump pit,
annulus pump pit, valve pits, service pit/flush pit,
supernate receiver pit, condensate receiver pit

1 Raw Water Flow Meter Installation - installation of
flow meter in raw water line in service pit.

1 Waste Level High Installation - installation of high
level instrument in a riser

1 Clean Out Box Installation - installation of leak
detectors, connectors, junction box

2 Pipeline Leak Detector - pipe encasement leak
detectors on risers, and pipe encasement leak
detectors on drain lines inside a pit

1 Seal Pot Instrumentation Installation - installation
of level, pit and pipe leak detection instruments in
seal pot

1 Stack Monitor Installation - show necessary detail
to install the GEMS specified stack monitor

1 TFLAN I/0 Box Assembly - typical I/0 box with
enclosure, heater, terminal strip

24 Loop Diagrams - Toop diagrams showing connections
from sensors to display devices for 24 loops

10 HVAC Logic Diagrams - loop diagrams showing
connections from sensors to display devices for

10 HVAC Toops

77 Master Pump Shutdown Logic Diagrams - logic
diagrams showing logic configuration for selectable
permissives from MPS for each of the 7 tank pumps

12 AN Tank Farm Master Pump Shutdown Logic Diagrams ~
logic diagrams for AN Tank Farm permissive

33 Instrument Lists - list will reference the
appropriate drawing, specification, and 1/0 point
number

3.4.2 Specifications

Construction Specification - Prepare the
instrumentation sections

Procurement Specifications - Prepare 5 specifications
as follows: General (instruments/equipment); Stack
Monitor; Programmable Logic Controller, Man-Machine
Interface, 1/0 Boxes; Temperature Tree; Leak Detector.
Provide input to the HVAC ventilation equipment, and
the piping seal pot procurement specifications.
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3.5.1 Drawings

1 One-Line Diagram - ampere, voltage, phase, and power
ratings of electrical equipment/devices; feeder
conductor sizes and provisions required for backup
power to upgrade the primary vent system

3 Elementary Diagrams - motor control center

-schematics showing control/interlocking devices for

motors, heaters, and dampers; ladder diagrams for
annunciator alarms and master pump shutdown circuit

1 Power/Control/Instrumentation Conduit Layout Plan -
locations of electrical and instrumentation
equipment/devices as well as conduit layout

2 Plan, Sections, and Details - enlarged plan of
primary vent system and associated details

1 Panelboard Schedule - panelboard voltage, ampere,
phase, and power ratings; number and type of circuit
breakers

2 Wire Run Lists - conduit and wire/cable numbering
system and associated routing

2 Cathodic Protection Plan and Details - location of
existing rectifier, new cathodic protection equipment,
and devices and conduit layout

3.5.2 Specifications

Construction Specification - Prepare the service and
distribution and cathodic protection sections
Acceptance Test Procedure - Cathodic. Protection

3.5.3 Calculations

1 Load analysis and voltage drop; 1 cathodic
protection

4.0 DESIGN ACTIVITIES (AP TANK FARM)

4.1 Civi]/Strdctura]/Environmenta]

4.1.1 Drawings

Drawing List

Civil Site Plan

Equipment Pads and Shielding Walls
Shielding Wall Sections and Details
Ventilation Equipment Roof

Roof Framing Details

Drain Pit

Drain Pit Sections and Details

Pit Modifications and Cover Blocks

et N b et s N bt et s
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4.1.2 Specifications

. Construction Specification - Prepare the following
sections: Demolition; Asphaltic Concrete Paving;
Fencing; Metal Fabrications; Earthwork; Concrete;
Structural Steel; and Special Protective Coating.

. Procurement Specification - provide input to the HVAC
ventilation procurement specification

4.1.3 Calculations

. 'Shielding wall; vent equipment roof; drain pit; cover
block; equipment support pad; stack; pit modification;
instrument rack; process flow diagrams

4.2 Piping

4.3

4.2.1 Drawings

3 Piping Plans

2 Piping Sections

2 Piping Support

3 Pit Arrangements

6 Pit Sections and Details

13 Jumper Assemblies and Details
1 Cathodic Protection Plan

2 Seal Pot and Details

2 Heat Trace Plans and Details

1 Thermocouple Tree

1 Service/Utilities Plan and Details

4.2.2 Specifications

. Construction Specification - prepare the chemical
process piping section and associated pipe codes
. Procurement Specification - Seal Pot

4.2.3 Calculations
. 3 pipe stress analysis; 1 pipe support analysis;
1 seal pot design analysis; 2 shielding analysis;
1 in-tank component analysis
HVAC
4.3.1 Drawings
. 1 Primary System Flow Diagram

. 5 Primary Exhaust Equipment Elevation, Plan, Sections
and Details
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4.3.2 Specifications

. Construction Specification - prepare the HVAC sections
. Procurement Specification - prepare the ventilation
equipment specification

4.3.3 Calculations

. Primary system air flows; pressure drops; heat and
mass transfer; demister; energy conservation;
shielding analysis

Instrumentation
4.4.1 Drawings

“General Plan

Plans and Elevations

Tank Primary Waste Temperature Assembly

TMACS Assembly

Temperature Tree Installation

Instrument Cabinet Demolition

Instrument Cabinet Assembly

Valve Positioning Indication

Leak Detection Assembly

Tank Annulus Liquid Presence Detector Installation
Tank Annulus Exhaust Air Leak Detector

Leak Detection Pit/Gamma Radiation Monitor
Process Pit Leak Detection Installation -
installation of leak detectors in central pump pit,
annulus pump pit, valve pits, service pit/flush pit,
pump pit 02D, drain pit, mixer pump pit

1 Raw Water Flow Meter Installation

1 Waste Level High Installation

1 Leak Detection SN-650 Pipeline - installation of
Teak detector for line SN-650

2 Pipeline Leak Detector

1 Seal Pot Instrumentation Installation

1 Stack Monitor Installation

1 TFLAN 1/0 Box Assembly

23 Loop Diagrams

10 HVAC Logic Diagrams

88 Master Pump Shutdown Logic Diagrams

10 AP Tank Farm Master Pump Shutdown Logic Diagrams
33 Instrument Lists

® @9 00600000000
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4.4.2 Specifications

. Construction Specification - prepare the
instrumentation sections
. Procurement Specifications - Prepare 5 specifications

as follows: General (equipment/instruments); Stack
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Monitor; PLC/MMI/I/0 Boxes; Temperature Tree; Leak

Detector. Provide input to the ventilation equipment
specification.

'4.5.1 Drawings

1 One-Line Diagram

3 Elementary Diagrams

1 Power/Control/Instrumentation Conduit Layout Plan
2 Plan, Sections, and Details

1 Panelboard Schedule

2 Wire Run Lists

2 Cathodic Protection Plan and Details

4.5.2 Specifications

Construction Specification - Prepare the service and
distribution and cathodic protection sections
Acceptance Test Procedure - Cathodic Protection

4.5.3 Calculations

1 load analysis and voltage drop; 1 cathodic
protection

5.0  DESIGN ACTIVITIES (AW TANK FARM)

5.1  Civil/Structural/Environmental

5.1.1 Drawings

Drawing List

Site Plan

Equipment Pads and Shielding Wall
Shielding Wall Sections and Details
Ventilation Equipment Roof

Roof Framing Details

Drain Pit

Drain Pit Sections and Details .
Pit Modification and Cover Block

Pt N bt b bt N b bt ot

5.1.2 Specifications

Construction Specification -~ prepare the following
sections: Demolition; Asphaltic Concrete Paving;
Fencing; Metal Fabrications; Earthwork; Concrete;
Structural Steel; Special Protective Coating
Procurement Specification ~ Input to the ventilation
equipment procurement specification
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Calculations
. Shielding wall; vent equipment roof; drain pit; cover

block; equipment support pad; stack; pit modification;
instrument rack; process flow diagrams

Piping

5.2.1

5.2.

~N

5.2.3

HVAC
5.3.1

5.3.2

5.3.3

Draﬁings

. 3 Piping Plans

. -2 Piping Sections

. 1 Piping Support

. 4 Pit Arrangements

. 6 Pit Sections and Details

. 13 Jumper Assemblies and Details

. 1 Cathodic Protection Plan

. 2 Seal Pot and Details

. 2 Heat Trace Plans and Details

. 1 Thermocouple Tree

. 1 Service/Utilities Plans and Details

Specifications

. Construction Specification - prepare the chemical
process piping section and associated pipe codes

. Procurement Specification - Seal Pot

Calculations

. 3 pipe stress analysis; 2 pipe support analysis;
1 seal pot design analysis; 4 shielding analysis;
1 in-tank component analysis

Drawings

. 1 Primary System Flow Diagram

. 5 Primary Exhaust Equipment Plan, Sections and Details

Specifications

. Construction Specification - prepare the HVAC sectiohs

. Procurement Specification - ventilation equipment

Calculations

. Primary system air flows; pressure drops; heat and

mass transfer; demister; energy conservation;
shielding analysis
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Instrumentation

5.4.1 Drawings

@ 0 06 6 00 000 009000

General Plan

Plans and Elevations

Tank Primary Waste Temperature Assembly

TMACS Assembly

Temperature Tree Installation

Instrument Cabinet Demolition

Instrument Cabinet Assembly

Valve Positioning Indication

Leak Detection Assembly

Tank Annulus Liquid Presence Detector Installation
Tank Annulus Exhaust Air Leak Detector

Leak Detection Pit/Gamma Radiation Monitor
Process Pit Leak Detection Assembly - installation
of leak detectors in central pump pit, annulus pump
pit, valve pits, service pit/flush pit, drain pit,
feed pump pit

1 Raw Water Flow Meter Installation

1 Waste Level High Installation

1 Clean Out Box Installation

2 Pipeline Leak Detector

1 Seal Pot Instrumentation Installation

1 Stack Monitor Installation

1 TFLAN 1/0 Box Assembly

23 Loop Diagrams

10 HVAC Logic Diagrams

77 Master Pump Shutdown Logic Diagrams

10 AW Tank Farm Master Pump Shutdown Logic Diagrams
30 Instrument Lists

OF =t ot bt P\ bt ot ot et et (a3 )

5.4.2 Specifications

Electrical

Construction Specification - prepare the
instrumentation sections

Procurement Specifications - Prepare 5 specifications:
General (equipment/instruments); Stack Monitor;
PLC/MMI/I/0 Boxes; Temperature Tree; Leak Detector.
Provide input to the ventilation equipment
specification.

5.5.1 Drawings

1 One-Line Diagram

3 Elementary Diagram

1 Power/Control/Instrumentation Conduit Layout Plan
2 Plan, Sections, and Details )

1 Pahelboard Schedule
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. 2 Wire Run Lists
. 2 Cathodic Protection Plan and Details

5.5.2 Specifications

. Construction Specification - Prepare the service and
distribution and cathodic protection sections
. Acceptance Test Procedure - Cathodic Protection

5.5.3 Calculations

. 1 load analysis and voltage drop; 1 cathodic
protection

6.0 DESIGN ACTIVITIES (AY TANK FARM)

6.1

6.2

Civil/Structural/Environmental
6.1.1 Drawings

. 1 Drawing List
o 1 Site Plan

6.1.2 Specifications

. Construction Specification - Prepare the following
sections: Demolition; Asphaltic Concrete Paving;
Fencing; Metal Fabrications; Earthwork; Concrete;
Structural Steel; Special Protective Coating.

6.1.3 Calculations

. Pit modification structural analysis; instrument rack
structural analysis.

Piping
6.2.1 Drawings

Piping Plan

Piping Section

Piping Support

Pit Arrangement

Pit Sections and Details

Jumper Assemblies and Details
Cathodic Protection Plan
Thermocouple Tree

1 Service/Utilities Plan and Details

® o0 0000000
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6.2.2 Specifications

. Construction Specification.- prepare the chemical
process piping section and associated pipe codes

6.2.3 Calculations

. 2 pipe stress analysis; 2 pipe support analysis;
1 seal pot design analysis; 4 shielding analysis;
1 in-tank component analysis

Instrumentation
6.4.1 Drawings

General Plan

Plans and Elevations

Tank Primary Waste Temperature Assembly

TMACS Assembly )

Temperature Tree Installation

Instrument Cabinet Demolition

Instrument Cabinet Assembly

Valve Positioning Indication

Leak Detection Assembly

Tank Annulus Liquid Presence Detector Installation
Tank Annulus Exhaust Air Leak Detector

Leak Detection Pit/Gamma Radiation Monitor
Process Pit Leak Detection Installation -
installation of leak detectors in central pump pit,
annulus pump pit, sluice pit, drain pit

1 Raw Water Flow Meter Installation

1 Waste Level High Installation

1 Clean Out Box Installation

2 Pipeline Leak Detectors

1 TFLAN 1/0 Box Assembly

9 Loop Diagrams

33 Master Pump Shutdown Logic Diagrams

10 AY Tank Farm Master Pump Shutdown Logic Diagrams
10 Instrument Lists

® 6 000 000000
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6.4.2 Specifications

. Construction Specification - Prepare the
instrumentation sections
. Procurement Specifications - Prepare 4 specifications

as follows: General (instruments/equipment);
Programmable Logic Controller, Man Machine Interface,
1/0 Boxes; Temperature Tree; Leak Detector.
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Electrical
6.5.1 Drawings

. 1 One-Line Diagram - shows the new motor control
center complete with feeder circuit breakers,
combination starters, and devices to replace the
existing motor control center; will also show existing
loads and the front elevation of the motor control
center

3 Elementary Diagrams

1 Power/Control/Instrumentation Conduit Layout Plan
2 Plan, Sections, and Details

1 Panelboard Schedule

2 Wire Run Lists

2 Cathodic Protection Plan and Details

6.5.2 Specifications

. Construction Specification - Prepare the service and
distribution and cathodic protection sections

. Acceptance Test Procedure - Cathodic Protection
6.5.3 Calculations '

o 1 load analysis and voltage drop; 1 cathodic
protection

7.0 DESIGN ACTIVITIES. (AZ TANK FARM)

7.1

Civil/Structural/Environmental
7.1.1 Drawings

. 1 Drawing List
. 1 Pit Modification and Cover Block

7.1.2 Specifications
. iction Specification - Prepare the following
s: Demolition; Asphaltic Concrete Paving;
Fencing; Metal Fabrications; Earthwork; Concrete;
Structural Steel; Special Protective Coating.

7.1.3 Calculations

. Cover block structural analysis; pit modification
structural analysis; instrument rack structural
analysis.
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Piping
7.2.1 Drawings

. 2 Pit Arrangements

. 2 Pit Sections and Details

. 10 Jumper Assemblies and Details
. 1 Thermocouple Tree

7.2.2 Specifications

. Construction Specification ~ prepare the chemical
process piping sections and associated pipe codes

7.2.3 Ca1cu7a_tions’

. 1 pipe stress analysis; 1 shielding analysis;
1 in-tank component analysis

Instrumentation
7.4.1 Drawings

1 General Plan

2 Plans and Elevations

Tank Primary Waste Temperature Assembly

TMACS Assembly )

Temperature Tree Installation

Instrument Cabinet Demolition

Instrument Cabinet Assembly

Valve Positioning Indication

Leak Detection Assembly

Tank Annulus Liquid Presence Detector Installation
Tank Annulus Exhaust Air Leak Detector

Leak Detection Pit/Gamma Radiation Monitor
Process Pit Leak Detection Installation -
installation of leak detectors in central pump pit,
annulus pump pit, service pit/flush pit, sluice pit,
drain pit

1 Waste Level High Installation

1 Clean Out Box Installation

2 Pipeline Leak Detector

1 TFLAN 1/0 Box Assembly

9 Loop Diagrams

33 Master Pump Shutdown Logic Diagrams

10 AZ Tank Farm Master Pump Shutdown Logic Diagrams
10 Instrument Lists
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7.4.2 Specifications

. Construction Specification - prepare the
instrumentation sections
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Procurement Specificatfons - Prepare 5 specifications
as follows: General (equipment/electrical); Stack
Monitor; PLC/MMI/I/0 Boxes; Temperature Tree; Leak
Detector. Provide input to the ventilation equipment
specification.

7.5.1 Drawings

1 One-Line Diagram - will show the new motor control
center and their respective Toads and front elevation
3 Elementary Diagrams

1 Power/Control/Instrumentation Conduit Layout Plan

2 Ptan, Sections, and Details

1 Panelboard Schedule

2 Wire Run Lists

2 Cathodic Protection Plan and Details

7.5.2 Specifications

Construction Specification - Prepare the service and
distribution and cathodic protection sections
Acceptance Test Procedure - Cathodic Protection

7.5.3 Calculations

1 load analysis and voltage drop; 1 cathodic
protection

8.0 DESIGN ACTIVITIES (SY. TANK FARM)

8.1 Civil/Structural/Environmental

8.1.1 Drawings

1 Drawing List

1 Site Plan

1 Equipment Pads

1 Sections and Details

8.1.2 Specifications

Construction Specification - Prepare the following
sections: Demolition; Asphaltic Concrete Paving;
Fencing; Metal Fabrications; Earthwork; Concrete;
Structural Steel; Special Protective Coating.
Procurement Specification - Input to the ventilation
equipment specification
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Piping

8.2.1

8.2.2

8.2.3

HVAC
8.3.1
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Calculations
. Structural analysis of concrete pads and supports; pit

modification structural analysis; instrument rack
structural ana]ysi;.

Drawings

. 2 Pit Arrangements

. 4 Pit Sections and Details

. 6 Jumper Assemblies and Details

. 1 Thermocouple Tree

. 1 Service/Utilities Plan and Details

Specifications

. Construction Specification - prepare the chemical
process piping section and associated pipe codes

Calculations

. 1 pipe stress analysis; 1 shielding analysis;

1 in-tank component analysis

Drawings

. 1 Annulus System Flow Diagram - a schematic of the
ventilation system design, showing individua)
components, simplified instrumentation, air flows, and
system operation.

. 5 Annulus Exhaust Equipment Elevation, Plan, Sections
and Details - the physical equipment arrangement, to
scale, and include enough detail for a fabricator to
build the equipment.

J 4 Annulus Supply Equipment Plan, Sections and Details
- the physical equipment arrangement, to scale, and
include enough detail for a fabricator to build the

equipment.
Specifications

Construction Specification - prepare the HVAC sections
. Procurement Specification - Ventilation Equipment
Calculations
. Annulus system air flows: pressure drops; heat and

mass transfer; energy consumption
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Instrumentation

8.4.1 Drawings

General Plan

Plans and Elevations

Primary Tank Waste Temperature Assembly

TMACS Assembly

Temperature Tree Installation

Instrument Cabinet Demolition -

Instrument Cabinet Assembly

Valve Positioning Indication

Leak Detection Assembly

Tank Annulus Liquid Presence Detector Installation
Tank Annulus Exhaust Air Leak Detector

Leak Detection Pit/Gamma Radiation Monitor
Process Pit Leak Detection Installation -
installation of leak detectors in central pump pit,
annulus pump pit, valve pits, service pit/flush pit,
drain pit #1, drain pit #2

1 Raw Water Flow Meter Installation

1 Waste Level High Installation

1 Clean Out Box Installation

2 Pipeline Leak Detector

1 Seal Pot Instrumentation Installation

1 Stack Monitor Installation

1 TFLAN 1/0 Box Assembly

22 Loop Diagrams

13 HVAC Logic Diagrams

44 Master Pump Shutdown Logic Diagrams

10 SY Tank Farm Master Pump Shutdown Logic Diagrams
17 Instrument Lists
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8.4.2 Specifications

Electrical

Construction Specification - prepare the
instrumentation sections

Procurement Specifications - prepare 5 specifications
as follows: General (equipment/instruments); Stack
Monitor; PLC/MMI/I/O Boxes; Temperature Tree; Leak
Detector. Input to the Ventilation Equipment
Specification.

8.5.1 Drawings

1 One-Line Diagram-- will show existing ventilation
equipment power panel which will feed the load of the
-new primary ventilation system and the existing loads
fed by the panel

3 Elementary Diagrams
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1 Power/Control/Instrumentation Conduit Layout Plan
2 Plan, Sections, and Details ‘

1 Panelboard Schedule

2 Wire Run Lists

8.5.2 Specifications

Construction Specification - Prepare the service and
distribution section

8.5.3 Calculations

1 load analysis and voltage drop

9.0 DESIGN ACTIVITIES (244-A DCRT)

9.1

9.3

Civil/Structural/Environmental

9.1.1 Drawings

1 Drawing List.

1 Site Plan

1 Equipment Pads and Shielding Walls
2 Shielding Wall Sections and Details
1 Ventilation Equipment Roof

1 Roof Framing Details

9.1.2 Specifications

Construction Specification - prepare the following
sections: demolition; asphaltic concrete paving;
fencing; metal fabrications; earthwork; concrete;
structural steel; special protective coating.
Procurement Specification - input to the ventilation
equipment specification

9.1.3 Calculations

HVAC

Shielding wall; vent equipment roof: stack; pit
modification; instrument rack; process flow diagram

9.4.1 Drawings

1 Ventilation System Flow Diagram - a schematic of
the ventilation system design, showing individual
components, simplified instrumentation, airflows, and
system operation.

5 Equipment Arrangement Elevation, Plan, Sections and
Details - the physical equipment arrangement, to
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scale, and include enough detail for a fabricator to
build the equipment.
1 Equipment Schedule - a 1ist of equipment

9.4.2 Specifications

Construction Specification - prepare the HVAC section

9.4.3 Calculations

Air flows; pressure drops; heat and mass transfer;
shielding analysis.

Instrumentation

9.4.1 Drawings

General Plan

Plans and Elevations

Tank Primary Waste Temperature Assembly

TMACS Assembly

Temperature Tree Installation

Instrument Cabinet Demolition

Instrument Cabinet Assembly

Leak Detection Assembly

Tank Annulus Liquid Presence Detector Installation
Tank Annulus Exhaust Air Leak Detector

Process Pit Leak Detection Installation -
installation of leak detectors in central pump pit,
service pit/flush pit i
2 Pipeline Leak Detector

1 Seal Pot Instrumentation Installation

1 Waste Level Installation - installation of waste
level instrument in the DCRT

1 Waste Level High Installation

1 Raw Water Backflow Installation

1 Raw Water Flow Installation

12 Loop Diagrams

12 HVAC Logic Diagrams

11 Master Pump Shutdown Logic Diagrams

12 244-A DCRT Master Pump Shutdown Logic Diagrams
7 Instrument Lists
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9.4.2 Specifications

Construction Specification - prepare the
instrumentation sections

Procurement Specifications - prepare 4 specifications
as follows: General (equipment /instrument);
PLC/MMI/I/0 Boxes; Temperature Tree; Leak Detector.
Provide input to the ventilation equipment
specification. :
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9.5.1 Drawings

One-Line Diagram - will show the new panelboard that
will feed the new vent system; the loads of the
existing power distribution center which will be

. replaced by the new panelboard; schedule of the new

panelboard

3 Elementary Diagrams )

1 Power/Control/Instrumentation Conduit Layout Plan
2 Plan, Sections, and Details .

1 Panelboard ‘Schedule

2 Wire Run Lists

9.5.2 Specifications

Construction Specification - prepare the service and
distribution section

9.5.3 Calculations

1 Toad analysis and voltage drop

10.0 DESIGN ACTIVITIES (244-S DCRT)

10.1 Civil/Structural/Environmental

10.1.1

10.1.2

10.1.3

Drawings

1 Drawing List

1 Site Plan

1 Equipment Pads and Shielding Walls
2 Shielding Wall Sections and Details
1 Ventilation Equipment Roof

1 Roof Framing Details

Specifications

. Construction Specification - prepare the
following sections: demolition; asphaltic
concrete paving; fencing; metal fabrications;
concrete; earthwork; structural steel; special
protective coating.

. Procurement Specification - provide input to the
ventilation equipment specification

Calculations .

. Shielding wall; vent equipment roof; stack; pit
modification; instrument rack; process flow
diagrams
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10.3 HVAC
10.3.1 Drawings
. 1 Ventilation System Flow Diagram
. 5 Equipment Arrangement Elevation, Plan,
Sections and Details
. 1 Equipment Schedule
10.3.2 Specifications
. Construction Specification - prepare the HVAC
sections
10.3.3 Calculations
. Air flows; pressure drops; heat and mass

transfer; shielding analysis
10.4. Instrumentation
10.4.1 Drawings

1 General Plan

Plans and Elevations

Tank Primary Waste Temperature. Assembly
TMACS Assembly

Temperature Tree Installation
Instrument Cabinet Demolition
Instrument Cabinet Assembly

Leak Detection Assembly

Tank Annulus Liquid Presence Detector
Installation

1 Tank Annulus Exhaust Air Leak Detector
2 Process Pit Leak Detection Assembly -
installation of leak detectors in central pump
pit, service pit/flush pit

2 Pipeline Leak Detector

1 Seal Pot Installation

1 Waste Level Installation

1 Waste Level High Installation

1 Raw Water Backflow Installation

1 Raw Water Flow Installation

12 Loop Diagrams

12 HVAC Logic Diagrams

11 Master Pump Shutdown Logic Diagrams
12 244-S DCRT Master Pump Shutdown Logic
Diagrams

7 Instrument Lists
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Specifications

Construction Specification - prepare the
instrumentation sections

Procurement Specifications - prepare 4
specifications as follows: General
(equipment/instrument); PLC/MMI/1/0 Boxes;
Temperature Tree; Leak Detection. Provide input
to the ventilation equipment specification.

Drawings

1 One-Line Diagram - will show the new pad
mounted transformer, lightning arresters, and
fused cutouts connected to the existing 13.8kvV
overhead line; existing service distribution
(panelboard A) that feeds the new vent system
3 Elementary Diagrams

1 Power/Control/Instrumentation Conduit Layout
Plan

2 Plan, Sections, and Details - will show pole
line and hardware connection to the existing
13.8kV Tine, metering, and the pad mounted
transformer

1 Panelboard Schedule

2 Wire Run Lists

Specifications

Construction Specification - prepare the service
and distribution section

Calculations

1 Toad analysis and volitage drop

11.0 DESIGN ACTIVITIES (200E/200W AREA INFRASTRUCTURE)

11.1 Civil/Structural/Environmental

11.1.1

Drawings

1 Drawing List

4 Site Plans (AN to AZ; AZ to AX; A to AW; 244-A
to A to AY)

3 Plan and Profiles (AN to AZ to AX; 244-A to A;
A to AY and A to AW)

2 Cover Block Modifications and Details
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11.1.2 Specifications
. Construction Specification - prepare the
following sections: demolition; asphaltic
concrete paving; fencing; metal fabrications;
earthwork; concrete; structural steel; special
prote;tive coating.
11.1.3 Calculations
. Cover block structural analysis; pit
modification structural analysis; instrument
rack structural analysis.
Piping
11.2.1. Drawings
. 6 Piping Plans
. 6 Piping Sections
. 4 Piping Support
. 4 Pit Arrangements
. 6 Pit Sections and Details
. 33 Jumper Assemblies and Details
. 5 Cathodic Protection Plans
11.2.2 Specifications
. Construction - prepare the chemical process
piping section and associated pipe codes
11.2.3 Calculations
. 9 pipe stress analysis; 4 pipe support analysis;
6 shielding analysis
Instrumentation
11.4.1 Drawings

. 4 General Plans - A/AX/241-A-271; 242-S/W-211
ICE; 200E TFLAN/TMACS; 200W TFLAN/TMACS

. 5 Programmable Logic Controller/Man Machine

Interface Installation - 241-A-271; 242-A;

272-AW; W-211 ICE at SY Tank Farm; WA-278

1 Terminal Box Assembly - for 242-S demolitjon

1 Valve Positioning Assembly

2 Leak Detection Assembly

2 Valve Pit Leak Detection Installation -

241-A-A/241-A-B and 241-AX-A/241-AX-B

2 Pipeline Leak Detector

2 Instrument Building Alarm
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11.5.2
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. 1 TFLAN I/0 Box Assembly

. 31 Loop Diagrams
. 50 Transfer Line Master Pump Shutdown Logic
Diagrams :

. 12 A/AX Farm Master Pump Shutdown Logic Diagrams
10 242-A TFLAN Logic Diagrams

. 17 Instrument Lists

Specifications

. Construction Specification - Prepare the
instrumentation sections

* - Procurement Specifications - Prepare

3 specifications as follows: General
(instruments/equipment); Programmable Logic
Controller, Man Machine Interface, 1/0 Boxes;
Leak Detector.

Drawings

. 3 Elementary Diagrams

1 Power/Control/Instrumentation Conduit Layout
Plan

2 Plan, Sections, Details

1 Panelboard Schedule

2 Wire Run Lists

2 Cathodic Protection Plan and Details

Specifications

. Construction Specification - prepare the service
- distribution and cathodic protection sections

. Acceptance Test Procedures - Cathodic Protection

Calculations

. 1 cathodic protection

12.0 DESIGN ACTIVITIES (Single Shell Tanks)

12.1 Civil/Structural/Environmental

12.1.2

12.1.3

Specifications

. Construction Specification - Prepare the
following sections: Earthwork; Concrete.

Calculations

. Concrete foundation structural analysis.
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Drawings

. 1 One-Line Diagram - will show the pad mounted
transformer, lightning arresters, and fused
cutouts connected to the existing 13.8kV
overhead line; new panelboard and associated

equipment
. 3 Elementary Diagrams
. 1 Power/Control Conduit Layout Plan
. 2 Plan, Sections, and Details - pole line and

hardware connection to the existing 13.8kv
overhead line, metering, and pad mounted

transformer
. 1 Panelboard Schedule
. 2 Wire Run Lists
Specifications

Construction Specification - prepare the service and
distribution section

Calculations

1 Toad analysis and -voltage drop

13.0 TITLE II DESIGN SUPPORT

The disciplines listed above will require other engineering,
supervision, and administrative support as listed below:

ENVIRONMENTAL ENGINEERING (22)

a.

Review and approve the design documents for compliance
with appropriate environmental regulatory
requirements.

SPECIFICATIONS (32)

a.

Prepare Construction and Procurement Specifications

DESIGN ADMINISTRATION (35)

a.

ano
. . .

Provide design supervision and interdiscipline
coordination.

Make engineering personnel assignments (DM).
Provide discipline technical oversight (DM).
Coordinate design basis inputs with the discipline
lead engineers (PLE).

Ensure the design tasks are completed in accordance
with all quality requirements and procedures (PLE).
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PROJECT MANAGEMENT (40)

Provide single point interface between ICF KH and WHC.

Prepare Engineering Work Plan.

Provide daily management of project activities.

Ensure the project technical, budget, and schedyle

objectives are met.

e. Disposition client comments.

f. Hold bi-weekly status meetings with client and prepare
meeting minutes.

g. Hold weekly design team meetings.

anc o
RS

WORD PROCESSING (41)
a. Provide word processing services for the Construction
and Procurement Specifications.

ACCEPTANCE INSPECTIONS (44) )
a. Provide independent engineering assessment of the
project design as required by WAC-173-303-640.

b. Prepare Acceptance Inspection Plans for early
procurement and construction.
c. Provide vendor surveillances on early procurement

contracts as required.

PROJECT CONTROLS (45)

a. Provide a cost and scheduling services.

b. Provide weekly/monthly schedule and cost analysis and
variance reporting. '

SUBCONTRACT/PROCUREMENT (49)
a. Provide procurement review and input to procurement
’ schedule.

CONSTRUCTION FORCE ADMINISTRATION (60)
a. Perform constructability review of concept.
b. Assist in job walks by engineering.

SURVEY (62)

a. Provide survey services to support route planning for
underground piping and conduit.

b. Provide scanning services of valve pits to support
valve manifold designs.

CONSTRUCTIBILITY (63)
a. Perform a Constructibility Review of the Definitive
Design documents prepared by ICF KH.

RECORDS MANAGEMENT (65)

a. Establish and maintain project records.
b. Provide document distribution support services.
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14.1 Civil/Structural/Environmental

14.2

14.1.1

14.1.2

Piping
14.2.1

14.2.2
14.2.3
HVAC

14.3.1
14.3.2

14.3.3

14.3.4

14.3.5
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Safety classifications - the valve pits and associated
cover blocks and waste transfer lines are assumed to
be SC 2 using SC 1 seismic loads. The primary vent
system are assumed to be SC 2. Shielding walls, roof
structures, and stack supports are assumed to be SC 3
over SC 2. All other items, as related to the
civil/structural/environmental discipline, are assumed
to be either SC 3 or SC 4. :

The engineering estimate accounts for similarities
between the various tank farms and planned equipment
upgrades, with the estimates reduced for subsequent
items of similar design as an economy of scale.

The engineering estimate assumes the deliverables will
only show the upgrades covered under this project and
necessary interfaces with existing equipment. There
is no allowance for incorporating all existing
infrastructure (i.e., as-built drawings).

Title I design provides completed, approved P&ID's and
flow diagrams before commencing Title II design
activities.

Each valve pit manifold design will require 8 jumper
assemblies while the drain pit will require 7 jumper
assemblies.

The design will be modular to the extent that special
effluent treatment devices (such as absorbers for
organic and/or ammonia control) can be easily
connected in the future.

The existing underground ventilation piping is in good
condition and does not require replacement.

The design will assume that existing ventilation
equipment will be removed with the new equipment
located in a nearby area. )

The new primary ventilation equipment will be generic
to AN, AP, and AW Tank Farms; the capacity may be
adjusted to suit each individual farm. The DCRT's
will require new designs.

The primary ventilation systems are assumed SC 2 for
confinement and SC 3 for operation. The annulus
ventilation system is assumed SC 3 for confinement and
SC 3 for operation.
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14.4 Instrumentation

14.4.1

14.4.2
14.4.3

-

14.4,
14.4.5
14.4.6

14.4.7

14.4.8

14.4.9

14.4.10

14.4.14
14.4.15

14.4.16

Includes no allowance for interferences or
disagreements with devices and methods selected by the
systems engineering effort.

P&ID's and IEFD's are approved in Title I and require
no additional effort in Title II.

No demolition drawings, including red-lined existing
drawings, are intended to be released for construction
(except where noted).

ECNs or ECN incorporation of existing drawings is
included in Title III.

A1l instrumentation will be SC 3.

Primary tank liquid level: The existing drawing
H-2-817634 is sufficient for installation of the
"Enraf" displacement level gage in all DSTs.

Primary tank waste temperature: The primary tank
temperature measurement design described by existing
drawings H-2-81518] and H-2-817863 is an adequate
design for all identified tanks and requires no
extensive redesign. Only minor modifications are
required to use drawings as part of the procurement
specification. These aforementioned drawings are the
sole drawings contained in the procurement
specification.

Waste transfer valve positioning: Position
switches/elements are a supplied item on the valves.
The valves are supplied with a cable, connector, and
mating connector for transmitting position information
outside the pit.

Waste transfer monitoring: Flow meters can be
installed inside all central pump pits. Magnetic or
ultrasonic flow meters can be used.

Tank annulus 1liquid presence detectors: Existing
riser is usable for standard "floor mount" leak
detector design.

Tank annulus exhaust air leak detector: Modification
of existing cabinet to instal) new CAM is adequate and
no new cabinet or sample line is required.

Leak detection pit, gamma radiation monitor: A
commercially available "off the shelf" probe and
transmitter will cover entire operating range.

Leak detection pit, liquid lead detector: The pit
will be dry and sampling with lab analysis is
sufficient for density.

Pipeline leak detectors: End (low) point leak
detection is sufficient as opposed to continuous.
Master pump shutdown for AY and AZ Tank Farms controls
not only a pump in each central pump pit but also one
pump for the sluice pits. :

Ventilation, primary exhaust: No buried duct or vent
pits require leak detection.



14.5

14.4.17

14.4.18

14.4.19

14.4.20

14.4.21
14.4.22

14.4.23

Electrical

14.5.1
14.5.2
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Ventilation, primary exhaust stack monitor: The GEMS
specification is adequate for procuring the stack
monitor and requires minimal text changes before
issuance. The specification requires no new drawings
and contains sufficient information to install the
pieces on the construction plan and elevation
installation drawing. The GEMS specified system has
outputs adequate to transmit all signals to the TFLAN
1/0 box over the required range, speed, accuracy, etc.
242-A DCS alarms: Forty signals need to be connected
(replicated) from the TFLAN PLC/MMI to the existing
DCS.

TMACS miscellaneous signal inputs: The 8 "Panalarm"
to TMACS modem installations assumes a capable
"Panalarm" already in place. No logic diagrams are
required.

TFLAN system component: MMI faceplate is necessary
for each tank, each exhaust train, two for the tank
farm overview, and faceplates for the area (1 for 200W
and 2 for 200E).

TFLAN system component: TMACS programming is done by
experienced TMACS personnel.

TFLAN system component: A1l signals from the tank

-farms will be monitored in the local instrument

building as well as at 2750E by TMACS.

The scope of the 242-S control room demolition is
based on 76 points found on drawing H-2-46436. The
76 points identified do not include any signals
pertaining to the 242-S building and does not include
any "GAMEWELL" or "CASS" signals that remain to be
identified. The signals moved will only be those
associated with the tank farms. Project W-314 will
not ensure the associated equipment is operational.

A1l electrical power will be SC 3.

The existing 13.8.kV utility feeders have enough
capacity to meet the demands for existing and future
power requirements.
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ENGINEERING STATEMENT OF WORK
FOR TITLE III ENGINEERING/INSPECTION ACTIVITIES

PROJECT: W-314, TANK FARM RESTORATION AND SAFE OPERATIONS
PREPARED BY: ICF KAISER HANFORD COMPANY
DATE: APRIL 23, 1996

ICF KH will provide engineering and inspection services during the
construction of this project. For the main design disciplines of
Civil/Structural, Piping, HVAC, Instrumentation, and Electrical, that support
will include:

Review and disposition of Fixed Price Contractor submittals.
Prepare and issue Engineering Change Notices (ECNs).
Disposition Nonconformance Reports (NCRs).

Attend construction meetings. )

Be available to assist construction personnel in resolving
technical issues.

oA o

The above engineering efforts during construction and construction itself will
be supported by the following disciplines:

. ENVIRONMENTAL ENGINEERING (22)
a. Perform overview and approval of all project ECNs and
NCRs for compliance with appropriate environmental
regulatory requirements.
b. Attend meetings and field trips as required to support
construction activities.

. DESIGN ADMINISTRATION (35)
a. Coordinate and provide administration for engineering
activities.
b. Support the Principle Lead Engineer (PLE) on the
project.
c. PLE to perform field walkdowns and safety inspections
of the construction work.

. PROJECT MANAGEMENT (40)

a. Provide overall coordination of all
Engineering/Inspection and Construction activities.

b. Responsible for cost and schedule performance and
reporting.

c. Coordinate project completion and turnover to the
Operating Contractor.

d. Perform field walkdowns and safety inspections of the
construction work.
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e. Provide single point of contact for the client.

WORD PROCESSING (41)

a. Provide word processing services for Acceptance Test
Procedures (ATPs).

ACCEPTANCE INSPECTIONS (44)

a. Provide independent assessment verification of certain
critical construction processes required by
WAC-173-303-640.

b. Provide acceptance inspection services for all project
construction. -

c. Provjde weekly inspection reports.

d. Prepare NCRs as necessary.

e Conduct acceptance performance testing.

PROJECT CONTROLS (45)

a. Provide a cost and scheduling services.

b. Provide weekly/monthly schedule and cost analysis and
variance reporting.

SUBCONTRACT/PROCUREMENT (49)
a. Provide procurement review and input to procurement
schedule.

RECORDS MANAGEMENT (65)
a. Maintain project records.
b. Provide document distribution support services.

AS-BUILTING (66)

a. As-built the drawings, specifications and ATPs at the
completion of the project.

b. Update existing drawings to reflect changes the
project has made.
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OPERATING CONTRACTOR STATEMENT OF WORK

"PROJECT : W-314, TANK FARM RESTORATION AND SAFE OPERATIONS

PREPARED BY: WESTINGHOUSE HANFORD COMPANY
DATE: APRIL 23, 1996
1.0 OBJECTIVES

2.0

The Operating Contractor shall perform those activities required to-
support the Tank Farm Restoration and Safe Operations (TFRSO) effort,
Project W-314, from initial project development through completion of
construction and turnover to operations. These activities include
overall project management (WBS 1); permitting and safety (WBS 2); and
OPC activities (WBS 3).

With the exception of the expense-funded WBS 3 activities, all
activities addressed in this SOW are capitally-funded, in accordance
with DOE Cost Estimating Manual, Volume 6.

CAPITAL (PACE) FUNDED SCOPE
WBS 1.1A - Project Management and Intejration

. Provide overall, day-to-day management and oversight of project
activities and ensure that appropriate project support is obtained
as needed to meet the project objectives

. Prepare and maintain required project documentation and records

. Interface with DOE, A-E(s), construction/construction management
subcontractors, onsite Engineer/Constructor, and Operating
Contractor personnel (Program Office, Tank Farm Operations, etc.)
to ensure good communication concerning project activities and
needs, and to facilitate integration with other TWRS activities

. Coordinate configuration management activities in accordance with
the project Configuration Management Plan

. Coordinate risk identification/ana]ysis/mitigation activities in
accordance with the project Risk Management Plan

. Support budget validations, Key Decisions, and major reviews

. Provide technical direction to the design and construction
subcontractors
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Support project closeout activities
1B - Systems Engineering (SE) Management

Update/maintain project Systems Engineering Management Plan (SEMP)
during design/construction phases

Monitor project activities to ensure conformance to the project
SEMP and other applicable SE requirements

Provide SE guidance to the Project Manager and subcontractor
personnel as required to support the design activities

Interface with TWRS and Site SE organizations to ensure
consistency of SE applications

Support project design reviews
1C - Project Controls/Business Management

Provide progress reporting and maintain budgetary documentation
for project activities

Coordinate development of project cost and schedule input to
programmatic work plans

Prepare and manage project cost account plans, schedules, and
supporting documentation

Maintain/update required project administration and management
documentation (Project Plan, Project Management Plan, etc.)

Coordinate the Operating Contractor's project-related TPA
milestone tracking/reporting to support DOE's commitments with the
State

1D - Quality Assurance

Conduct reviews, surveys, interviews, and spot inspections, as
required, to ensure that the W-314 Quality Assurance Program Plan
(QAPP) is appropriately implemented by all parties during the
design and construction phases

Document any deviations or deficiencies in QAPP implementation,
and work with appropriate parties to resolve/correct these
deficiencies

Maintain the project QAPP to reflect current requirements and
conditions throughout the 1ife of the project
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2R - Permits

Prepare Notice of Construction and supporting documentation to
meet Clean Air Act permit requirements

Prepare and submit a modification to the Hanford Site Double-Shell
Tank RCRA Part B permit application, if required

Prepare pre-operational monitoring determination report for
affected facilities prior to construction.

See Appendix J for further permitting details
2B - Safety Analysis

Perform Unreviewed Safety Question (USQ) determinations and safety
analyses, as needed, to support the definitive design and to
ensure that project activities have been appropriately assessed
for impacts to the existing Tank Farm safety envelope

Develop updates for tank farm safety analysis documentation
(Safety Analysis Report, Safety Equipment List, etc.), if required
based on USQ determinations

EXPENSE-FUNDED (0PC) SCOPE

The following Operating Contractor activities are included as Other
Project Costs (OPC), as defined in Table 4-1, "TPC and TEC Guidance and
Clarification, Inclusion in Detailed Activities in TPC and/or TEC,"
Volume 6 of the draft DOE Cost Estimating Manual:

WBS 1.

3A - Project Definition

Prepare draft Justification of Mission Need (JMN) documentation to
support RL's request for Key Decision 0, and assist RL in
resolving any comments

Prepare and issue Engineering Studies in support of the TFRSO
project definition effort (e.g., ROM scoping, cost estimates, and
schedule information)

Prepare initial Systems Engineering (SE) documentation to support
the TFRSO project's Conceptual Design Phase activities, including:

Functions and Operational Requirements (F&0R)
Mission Analysis Report (MAR)

Requirement Allocation Sheets (RASs)

Design Constraint Sheets (DCSs)

Identification of required Trade Studies
Preliminary Design Requirements Document (PDRD)
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Provide program/project management, planning, coordination and
oversight for the project definition tasks

3B - Program Integration and Support

Develop planning to support system assessments of existing Tank
Farm structures, systems, and components

Perform Condition Assessment Survey (CAS) field walk downs and
inspections to evaluate/document the physical condition of
existing structures, systems, and components

Evaluate performance capabilities of the existing structures,
systems, and components in terms of meeting the established
function-based requirements and constraints (PDRD)

Prepare and submit Facility Assessment Report(s) to support
programmatic ptanning and W-314 Conceptual Design tasks

Develop weighted need/value added checklist using criteria by
which programmatic planning decisions can be based for the Tank
Farm work scope.

Evaluate all required work scope against the weighted need/vaiue
added criteria

Develop preliminary "Master Plan" documentation to specifically
identify the scope of work for Project W-314

Complete Tank Farm Upgrades "Master Plan" which addresses all of
the programmatic planning for the Tank Farm activities, including
Project W-314

Provide general project management support for all Conceptual
Design Phase tasks, including detailed planning;
coordination/integration management; oversight of design and
technical Tiaison with RL, A-Es and subcontractors; and project
status tracking/reporting

Coordinate the Operating Contractor's project-related TPA
milestone tracking/reporting to support DOE's commitments with the
State

Develop and issue "Late Validation" documentation, including
engineering report, cost estimate, etc., for the W-314G (AW Tank
Farm) scope, and support presentation to DOE-HQ validator
(August 1995)

Identify follow-up conceptual-level refinements and/or new tasks
needed to further define the project's Systems Engineering basis
before Title I Design (i.e., Advanced Conceptual Design), and
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perform detailed planning in support of ACD de]ivefab]es
(currently TBD)

Develop offsite A-E utilization strategies for use during ACD,
Title I, Title II, Title III, and procurement/construction, and
provide support to A-E Selection and Procurement, WBS 1.3.H.
Perform ACD tasks as identified in detailed planning and integrate
the results of this work with existing documentation, including
updates to the DCBL documentation and project baseline.

Perform and document detailed planning in support of Title I
Design activities.

3C ~ Design and Construction Support

Provide technical and logistical support to Title I and II design
efforts, as required.

Review the Title I and II design media for operability,
maintainability, quality, safety, and environmental considerations

Review project design documentation to ensure that applicable
regulatory requirements, and other environmental considerations,
have been appropriately addressed

Support Project Manager in reconciliation of design review
comments and issues

Provide review of procurement and construction submittals

Provide technical and logistical support to Title III engineering
effort, as required

Review Engineering Change Notices, Nonconformance Reports, and
other documentation, as required, for operability,
maintainability, quality, safety, and environmental considerations
3D - Conceptual Design

WBS 1.3D1 - W-314G Engineering Report

Develop engineering report similar to CDR to be utilized during
FY 97 validation process for establishment of cost and schedule
baselines

WBS 1.3D2 - Design Configuration Baseline (DCBL)

Continue Systems Engineering planning and development of project
requirements documentation, based on the approved W-314 Systems
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Engineering Approach Review package (WHC-SD-W314-XX-002),
including:

1BDs

Mass and Energy Flowsheets

FFBDs

DCSs

Function Decompositions

Trade Studies

Policies and design parameters
Design Requirements Document (DRD)
Specifications

LI T R R Y I I N |

Develop and issue interface control documentation addressing
all project interfaces, including both internal project
interfaces (between facilities, and system/subsystem
elements) and external interfaces (with other
programs/activities/projects)

. Support RL Decision Point Reviews (DPRs) and System Design
Review (SDR) in accordance with RL's Systems Engineering
Statement of Work (SE-SOW) and other applicable guidance

. Issue Design Configuration Baseline (DCBL) package,
containing the completed W-314 Conceptual Design
documentation, to RL and support the field office review and
approval process

WBS 1.3D3 - Conceptual Design Report (CDR)

Activity provides for development of a COR consistent with RL 4700
requirements for the purpose of supporting a successful FY 98 full
project validation.

WBS 1.3D4 -  Advanced Conceptual Design

Upon completion of CDR/DCBL, an advanced conceptual design effort
will be initiated in order to confirm significant assumptions and
address any significant uncertainties identified during conceptual
design activities. This activity will enure an orderly and
efficient transition into Title 1 definitive design. A value
engineering session will be conducted to evaluate alternate
metheds of achieving project objectives.

3E - Preliminary Safety Documentation

Prepare safety evaluations and other safety documentation to
support W-314 Conceptual Design activities

Perform initial Unreviewed Safety Question (USQ) determinations
and safety analyses to ensure that project activities have been
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appropriately assessed for impacts to the existing Tank Farm
safety envelope :

Develop planning for any follow-up safety analyses or
documentation updates that may be required for existing Tank Farm
safety analysis reports (WBS 1.2.B), based on the USQ/safety
analysis activities, and integrate with the project's Title I/1I
planning

3F - Permitting Plan

Prepare and issue a regulatory compliance POC checklist for the
project, based on the DCBL package documentation

Prepare and issue a Permitting Plan for the W-314 project,
identifying the specific permitting requirements, permitting
strategy, schedule, and resources required for the acquiring
applicable permits

3G ~ NEPA Documentation

. Provide planning and guidance to ensure that all project

activities are conducted in accordance with the National
Environmental Policy Act (NEPA) as required by 10 CFR 1021,
"National Environmental Policy Act; Implementation Procedures and
guidelines Revocation; Final Rule and Notice," and applicable DOE
policies

Coordinate project NEPA strategy and planning with appropriate RL
and Operating Contractor organizations

Advise W-314 Project Manager on alternatives with regard to NEPA
documentation development and provide recommendations that will
ensure an adequate assessment of environmental impacts is
performed and documented

Prepare and submit to RL documentation to support RL's NEPA Action
Description Memorandum to DOE-HQ, and assist in resolving any
DOE-HQ comments

Prepare and submit a NEPA Environmental Assessment (EA) for the
W-314 upgrades to RL, and support RL's review and approval process

Support RL's submittal of this documentation to DOE-HQ, and
assisting resolving DOE-HQ comments as required

3H - A-E Selection and Procurement

Select appropriately qualified personnel and convene the
Architect-Engineer Evaluation Board
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Develop A-E evaluation and procurement documentation (evaluation
criteria, statement of work, request for qualifications, etc.)

Review and evaluate A-E proposals and submittals, conduct
interviews, and perform site visits, as required, to select
offsite A-E(s) to perform the Advanced Conceptual Design and
subsequent engineering services

Prepare and approve offsite A-E contractual documents and issue
Notice to Proceed

3I - Quality Assurance Program Plan

Support project engineering and systems engineering staff in
identification of appropriate quality requirements and
considerations during DCBL development

Prepare and issue the Project W-314 QAPP based on the project's
conceptual design documentation (DCBL), preliminary safety
documentation, and other appropriate requirements

3J ~ Site Characterization

Determine the representative sampling basis for characterization
of current site conditions, and extract soil samples

Conduct analysis of samples and issue results to support Title I
and Title II Design

3K Start-up Testing
Provide/coordinate startup spare parts, consumable and equipment

Support pre-operational testing after turnover to
Startup/Operations

Support pre-operational testing

Prepare operating, maintenance, calibration and surveillance
procedures.

Prepare test specification to support pre-operational and
operational test procedure development.

Provide reviews of design, procurement specifications, ATPs and
contractor submittals

Witness and/or verification of factory acceptance testing and
construction acceptance testing.



WHC-SD-W314-CDR-001, Rev. 0

Page 84 of 84

. Participate in project completion walkdowns and deficiency
punchlist generation, turnover package reviews and startup
custody.

. Develop and provide support to Operational Test Procedures
including performance and deficiency resolution during initial
operations

. Prepare maintenance plans and verify the inventory of critical
spares :

. Develop operating procedures

. Develop operator training programs and conduct training for
operations personnel

. Conduct readiness reviews and issue ORR reports

. Resolve DOE readiness review comments, as required

WBS 1.3L Operation Preparations

. Provide for ORR preparation and support execution.
. Perform OC Readiness Review prior to ORR.

WBS 1.3M Independent Reviews

. gerform Preliminary Design Review (PDR) for Project W-314 Title I
esign.

. ‘Perform Critical Design Reviews (CDRs) for each Title II design
package (10 total).

. Perform Operational Readiness Review (ORR) for each Construction
Work Package (10 total).

WBS 1.5.x.5 and 1.6.X.6 HPT Support

. Provide dedicated HPT support during construction.
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OUTLINE SPECIFICATION APPLICATION MATRIX

SPECIFICATION Tank Farms DCRTs
DIVISION/SECTION AN | AZ | AY I AW I AP | sY I SST | 244-A| 244-s| 200 E/W
DIVISION 2 - SITEWORK
Section 02050 Demolition
1. Reinforced Concrete
a. Core Drill X X X X X X X
b. Pertial Removat b3 X X X X
2. Cover Blocks X X X X
3. Asphaltic Concrate X
4. Utilities
a. Electrical & Signal Wire/Cable X X X X X X X X X X
b. Electrical Equipment X X X x X X X X
5. Instruments & Controls
#. Tank Level Measurement Devices X X X X X X X X
b. Tank High Level Alarms X X b3 X X
€. Tank & Waste Temp. Devices X X X X X X X X
d. Vapor Space Pressure Devices X X X X X X X X
©. Raw Water Flow Meter 1 1 1 1 1 1 1 1
{. Tank Annulus Liquid Detectors x X X X X X X X
9. Annulus Air Detectors [CAMs} X X X X X X X X
h. Leak Detection Pit Rad Monitors X X X X X
I Leak Detection Pit Leak Detectors X X X X X X X
J. Process Pit Leak Detectors X X X X X X X X b3
k. Clean Out Box Leak Detectors X X X X X
I. Pipsline Lesk Detectors X X X X X X X X X
m. Master Pump Shutdown Switches X X X X X X X X
n. Alarms & Relsted Circuitry X X X X X X X X X
o. Tank Primary Vent. Equipment X X X X X
p. Tank Annulus Vent. Equipment X
9. Primary Vent. Stack Monitor X X X X X X
7. Saal Pot Level Alarms X
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OUTLINE SPECIFICATION APPLICATION MATRIX

SPECIFICATION ~ Tank Farms DCRTs
DIVISION/SECTION _ AN AZ|AY| AW | AP| SY | SST| 244-A) 244-s| 200 E/N
s. Jumper Assemblios X X X X X X e x '
t. Drsin Pit Red. Monitor X X
u. Drain Prt Leak Detectors ’ x X
Section 02220 E: g, and C
1. Backfill and Fil
a. Common Backfill & Filt X . X X X X X X X X X
b. Structural Beckfill & Fill X X X X X X X X X X
2. Bedding X X X X X X X X X X
3. Gravel Stabilization X X X X X X X X X X
4. Excavation X X X X X X X X X X
5. Shering X X X X X X X X X X
6. Contaminated Soils X X X X X X X X X X
7. Compaction X X X X X X X X X X
Section 02237 Controlled Density Fill
1. Controlled Density Fill X l X I X l X l X ' X l X ' X I X I X
DIVISION 3 - CONCRETE '
Section 03300 Cast-In-Piace Concrete
1. Ready Mix Concrete X X X X X X X X
2. Reinforcing Steel X X X X X X X X
3. Bonding Agents X X X X X X X . X X X
4. Non-Shrink Grout X X X X X X X X X X
Saction 03400 Precast Concrete
1. Precast Concrete . I X , X I , X l X , l , X l X ' X
DIVISION 5 - METALS
Saction 05055 Expansion Anchor instaliations
1._Expansion Anchors l x l X l X I X l x l X I X l X l x l X
Section 05120 Structural Steel .
1. Structural Steel ASTM A-36 X X X X X X
2. Fasteners X X X X X X
Section 05300 Metal Decking
\ oot e [ = T T - T I-T7-T
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OUTLINE SPECIFICATION APPLICATION MATRIX

 SPECIFICATION Tank Farms DCRTS
DIVISION/SECTION AN l AZ | AY | AW I AP | sy I SST| 244-A l 244-S| 200 E/W
Section 05500 Metal Fabrications
1._Miscelisneous Stee! hame I X I X I X I X l X l X I - X I X l X l X
DIVISION 9 - FINISHES
Section 09856 Chemical Resistant Decontaminable Costings
1. Decontaminable Coatings 32‘0 :gx::: X x X X X
DIVISION 13 - SPECIAL CONSTRUCTION
Section 13440 Instrumentation
1. Programmable Logic controlier
a. PLC 1 1 1 1 1 1 3
b. PLC Backplans 1 1 1 1 1 1 3
¢. PLC Power Supply 1 1 1 1 1 1 3
d. Remote I/O controller 1 1 1 1 1
©. Remote /O drop card 5 2 3 4 2
1. Remote /O cablo tap 5 2 6 4 2
9. Remote Backpiane B 2 6 4 2
h. Remote I/O power supply [ 2 6 4 2
i. PLC Software Program 1
§- Communicstion Network 1 1 1 1 1 1 1 3
k. Communication Card 1 1 1 1 1 1 1 3
1. TCP/IP interface card 1 1 1 1 1 1 1 3
m, Analog Input Card 23 7 19 21 16 9 9 4
0. Discrete Output Card 3 a 4 8 -3 1 1 1
©. Discrete Input Card 11 1 2 9 2 1 1 1
p. RTD Input Card 7 5 14 19 7 1 1
2. Man-Machine Interface terminais
a. CAT 1 1 1 1 1 1 1 3
b. Processor 1 1 1 1 1 1 1 3
©. Hard Disk 1 1 1 1 1 1 1 3
d. Operator interface 1 1 1 1 1 1 ) 3
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OUTLINE SPECIFICATION APPLICATION MATRIX

~ SPECIFICATION Tank Farms DCRTs
DIVISION/SECTION AN_|AZ|AY| AW | AP| SY | SST| 244-A| 244-5| 200 E/W
». Software 1 1 1 1 1 1 1 1 3
3. Tank Level Moasuroment
a. Displacement level gage 3 1 2 4 8
b. Communications interface unit 1 1 1 1 1 1 1 1
4. Liquid Conductivity Probss 85 a7 30 82 88 64 10 10 20
6. Tank Temperature Tres 4 1 1 4 B 1 1
6. Tank Pressure transmitter 14 4 4 12 16 8 2 2
7. Waste monitoring fiowmeter 14 4 4 12 16 [} 2 2
8. Raw water monitoring flowmater 1 1 1 1 1 1 1 1
9. Annulus CAM (leak detector) 7 2 2 6 8 3 1 1
10. Primary sxhaust pressure 9 9 8 12
11. Primary exhaust temperature 6 6 6 18
12, Exhaust stack maonitoring 1 1 1 1
13. Enclosures and Accessories
&. Instrument enclosurs 13 2 2 6 4 2
b. Heater 5 2 2 [} 4 2
14. Limit Switches 21 9 L] 14 12 14 3
Section 13460 Gamma Radistion Monitoring System
1. Lesk Detection Pit
#. Gamma Probe 7 2 2 6 8 3 1 1
b. Gamma Meter 7 2 2 6 8 3 1 1
2. Rew Water Backflow
. Radiation Monitor 1 1
b. Dighal Ratemeter 1 1
DIVISION 15 - MECHANICAL
Section 154893 Chemical Process Piping Systams
A. Process and Service Piping
1. Process piping X X X X X X X
2. Support material X X X X X X X
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OUTLINE SPECIFICATION APPLICATION MATRIX

SPECIFICATION Tank Farms DCRTs
DIVISION/SECTION AN | AZ|AY| AW | AP| SY | SST| 244-A| 244-5) 200 E/W
3. Cathodic protection X
4. Protsctive costing
a. Carbon steel piping X X b3 X X X b3
b. Carbon stesl sections X X X X X X X
©. Stainless stee! pipe X X X
B. Equipment
1. Sealpot 1 1 1
2. Seal pot pit sump Pump 1 1 )
Section 16500 Heating, Ventilating, and Air Conditioning
A. Materials
1. Plenume X X X X X X
2. Plenum reinforcement X X X X X X
. 3. Supports X X X X X X
4. lmulnlo‘n X X X X
S, Ventitstion Piping X X X X X X
6. Fabrication X X X X X X
7. Protective costing X X X
8. Carbon steel piping X X X
b. Special sections X X X
c. Stainless Steel pipe X X X
8. Underground pipe tranching X X X
8. Equipment
1. Exhaust fans 2 2 _ 2 2 2 2
2. HEPA fiter housings 4 4 4 4 13 5
3. HEPA filters 8 8 8 4 5 5
4. Heating colls 2 2 2 2 3 3
5. Prefilters 2 1 1
6. Carbon adsorber housings 2 2 2 2 2
7. Mist Eliminators 2 2 2
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OUTLINE SPECIFICATION APPLICATION MATRIX

SPECIFICATION
DIVISION/SECTION

Tank Farms

DCRTs

AN IAZIAYI AHIAPI SYISST

244-A| 244-3

200 E/W

DIVISION 16 - ELECTRICAL

Section 16300 Medium Voltage Distribution

A. Materials
1. Underground conduit X X
2. Primery cable X X
. Conductor X x
b. Conductor shisld x X
€. Insulation X X
d. Insulation shield X X
®. Jacket X X
8. Equipment
1. Equipment enclosures
2. Distribution power fuse 36 3
3. Lightning arrostor 36 3
4. Distribution transformers 12 1
Section 16400 Service and Distribution
A. Materials
1. Conduit
a. Conduit below grade X X X X X X
b. Exposed conduit X X X X X X
€. Conduit concealed in concrete X X X X X X
2. Conductors X X X X X X
B. Equipment
1. Equipment snclosures
2. Motor c&ntml centers 1 1
a. Motor controliers(combination) “ 1.
_ b. Faeder circult breakers 1 € 6 1 1
3. Panelbosrds 1 2 12 1
a. Branch circuit breakers 3 4 4 98 16 6
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OUTLINE SPECIFICATION APPLICATION MATRIX
"SPECIFICATION Tank Farms DCRTs
DIVISION/SECTION AN | AZ|AY| AW | AP| sY | sST| 244-A| 244-5| 200 E/W
4. Combination motor controliers 2 2 2
5. Safety switches 2
6. Enclosed combination magnetic 2 2 2 3
starter
7. Variable speed drive 2
8. Mini-power center 1 1 1 2 1 1 12 1
9. Manual transfer switch 1 1 1
10. Wire gutter 1 2 1
11. Power receptacle 2 6 3
12. Receptacie switch 1 1 1 36
13. Enclosed circuit breaker 1 1
14, SCA unit 2 2
15. Circuit breaker {main/incoming) 1 1 2 \] 1 2
16. Receptacles 2 -3 3
17. Heat trace cable X X X
18. Heat tracing control panel 1 1 1
Section 16640 Cathodic Protection
1. Anodes X X X X X - X
2. Permanent referonce slectrode 4 2 2 4 4 X
3. Test stations 4 2 2 4 4 X
4. Anode distribution box 2 2 2 X
6. Conduit X X X X X X
€. Conductors X X X X X X
7. Exothermic weld mold X X X X X X
8. Exothsrmic weld metal X X X X X X
9. Conductor splice kit X X X X X X
10. Wicemarkers X X X X X X
11. Cable marker X X X X X X
12, Nsmepiste X X X X X X
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~ SITEWORK

Section 02050 Deﬁo]ition

1.

Reinforced concrete: Remove portions of existing pits, cover
biocks, and other structures where shown on the Drawings by means
noted in this Specification. Rubble may be contaminated with mixed
waste and shall be handled and disposed of in accordance with
procedures.

a.  Core drilling.

b. Partial removal including use of saws, core drills, impact
tools, and high pressure water blasting equipment to create
large openings. Extreme care shall be taken to prevent
cracking of structure beyond limits of opening being created.

Cover blocks: Remove, decontaminate, and dispose of cover blocks in
accordance with procedures.

Asphaltic concrete paved surfaces to be disturbed by excavation

activities shall be saw cut at the limits of the excavation prior to

demolition and removal.

Utilities: Disconnect and remove electrical equipment where shown

on the Drawings and as noted in this Specification. Dispose of, or

stockpile for recycling, as directed. B

a. Above ground electrical and signal wire and cable shown on the
Drawings to be removed shall be cut at the entrance to
conduits or just below grade. Wire, cable, and conduit ends
shall be covered or otherwise sealed. Below grade portions of
the wire and cable shall be abandoned in place.

b. Electrical equipment.

Disconnect and remove instruments and control devises where shown on

the drawings and as noted in this Specification. Dispose -of, or

stockpile for recycling, as directed.

a. Tank Tevel measurement devices.

b. Tank high level alarms.

c. Waste temperature reading devices.

d. Vapor space pressure reading devices.

e. Raw water flow meter.

- f. Tank annulus Tiquid detectors.

g. Annulus air detectors (CAMs).

E-8
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1.

WHC-SD-W314-CDR-001, Rev. 0

h. Leak detection pit radiation monitors.

i. Leak detection pit Teak detectors.

J. Process pit leak detectors.

k. Cleanout box leak detectors.

1. Pipeline leak detectors.

m. Master pump shutdown switches.

n. Alarms and related circuitry.

0. Tank primary ventilation equipment.

p. Tank annulus ventilation equipment.

q. Primary ventilation stack monitor.

r. Seal pot level alarms.

s. Jumper assemblies.

t. Drain pit radiation monitor.

u. Drain pit leak detector.

02220 Excavating, Backfilling, and Compacting

Backfill and Fill

a. Common: Well graded and uniformly mixed soil with largest
particle being 3 inches in greatest dimension and constituting
not more than 40% in volume.

b. Structural: Well graded and uniformly mixed soil with largest
particle being 3 inches in greatest dimension and constituting
not more than 20% in volume.

Cc. Controlted density: See Section 02237. Material may be used
as _common and structural backfill and fill if approved by
ICF KH.

Bedding for utility lines: Sand as defined in ASTM D 653 or

excavated sandy material having Tess than 20% gravel particles.

Gravel particles shall have a maximum dimension of 1/2 inch.

Gravel stabilization: Crushed rock with maximum fragment size of
3/4 inch for walkways and 2 inches for other areas.
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4. Excavation: Excaéate deep enough to allow laying utility lines at
line and grade shown on Drawings after placement and compaction of

bedding.

5. Shoring: Provide shoring as required meeting requirements of ICF KH
CESH 20.

6. Contaminated soils: Manage and dispose of contaminated soils in
accordance with approved Waste Management Plan and applicable
procedures.

7. Compaction: For structural fill and bedding, uniformly compact each
layer to 95% of maximum density as determined by specified
compaction tests.

Section 02237 Controlled Density Fill

1. Control density fill mixture:

a. Cement: ASTM C 150, Type II, low alkali.

b. Fly ash: ASTM C 618, Class F in accordance with
recommendations of 40 CFR 249.12 and 249.13.

c. Aggregates: ASTM C 33, 3/8 inch maximum.
d. Air-entraining admixtures: _ ASTM C 260.

e. Measure and mix specified materials and deliver mixture in
accordance with ASTM C 94 or WSDOT M 41-10, Section 6-02.3.

f. Provide fill compressive strength of 50 to 100 psi at 28 days.

2. Placement: Place mixture in accordance with ASTM C 94 or WSDOT M
41-10, Section 6-02.3. Discharge directly from truck by pumping or
other approved methods.

DIVISION 3 - CONCRETE

Section 03300 Cast-In-Place Concrete
1. Ready mixed concrete mixture
a. Cement: ASTM C 150, Type II, low alkali.

b. Fly ash: In accordance with recommendations of 40 CFR 249.12
and 249.13

c. Aggregates: ASTM C 33, 1-1/2 inch maximum size.
d. Air-entraining admixture: ASTM C 260.
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e. Minimum allowable compressive strength: 3000 1b/inz at
28 days.

f. Proportions: In accordance with ACI 301, Sections 3.8
and 3.9, and ASTM C 94.

Reinforcing steel

a. Steel bars: ASTM A 615, deformed, Grade 60.

b. Welded wire fabric: ASTM A 185.

c. Tie wire: ASTM A 853 carbon steel, 16-gage minimum, annealed.
Bonding agents: Epoxy resin in accordance with WSDOT M 41-10,
Section 9-26, Type II, Grade 2, Class B or C; QCM Company EASS
Class A, Adhesive Engineering "Concresive 1001 LPL," or Protex
Industries "Probond 822."

Non-shrink grout: ASTM C 1107; Sika Corporation "Sika Grout 212,"
or Master Builders "Masterflow 713."

Section 03400 Precast Concrete

1.

2.

Precast concrete
a. Mix in accordance with ASTM C 94 (Alternate 2).
b. Proportion in accordance with ACI 301, Section 3.8.

c. Minimum allowable compressive strength: 5000 1b/in’ at
28 days. .

Reinforcing steel
a. Steel bars: ASTM A 615, deformed, Grade 60.
b. Welded wire fabric: ASTM A 185.

1

c. Tie wire: ASTM A 853 carbon steel, 16-gage minimum, annealed.

DIVISION 5 — METALS
Section 05055 Expansion Anchor Installation

1.

Expansion anchors (Safety Classes 1 and 2): Hilti Fastening Systems
"Kwik-Bolt II."

Expansion anchors (Safety Classes 3 and 4): Industry standard wedge
type, having a published evaluation report (by International
Conference of Building Officials), with anchor descriptions, tables
of allowable tension and shear loads, and test findings.
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Section 05120 Structural Steel
1. Rolled steel shapes and plates: ASTM A 36.

2. Steel bars and rods: ASTM A 108, minimum yield 36,000 1b/in2,
maximum carbon content 0.35%.

3. Steel tubing: ASTM A 500, Grade B, or ASTM A 501.
4. Steel Pipe: ASTM A 53, Type E or S, Grade B.
5. Fasteners: Class 2 fit.

a. Bolts: ASTM A 325, Type 1 or 2, plain (noncoated) or
galvanized; or ASTM A 490, Type 1 or 2.

b. Nuts: ASTM A 563, Grade C, plain, heavy hex, or for
galvanized bolts, ASTM A 563, Grade DH, galvanized, heavy hex.

c. Washers: ASTM F 436, circular.
Section 05300 Metal Decking

" 1. Roof panels: Standard wide rib, Type WR20 in accordance with SDI
Publication No. 26 and manufactured from zinc-coated steel sheets.

Section 05500 Metal Fabrications

1. Miscellaneous steél items: Fabricate parts from standard structural
sections or shapes, to sizes required. Shop paint parts except
those to be embedded in concrete or masonry, or those which require
other specific finishes.

2. Performance: Verify measurements and take field measurements
necessary before fabrication. Provide miscellaneous bolts and
anchors, supports, braces, and connections necessary for completion
of metal fabrications. Wherever miscellaneous parts are exposed,
grind edges, corners, and rough cuts smooth and free of snags. Cut,
reinforce, drill, and tap metal fabrications shown to receive finish
hardware and similar items. Weld or bolt connections as shown on
Drawings.

DIVISION 9 - FINISHES
Section 09855 Chemical Resistant Decontaminable Coatings

1. Decontaminable coating§ (service level II as defined in
ASTM D 5144):

a. Finish coating applied at the specified thicknesses shall
demonstrate decontaminability to radioactive solutions by
having a minimum decontamination factor (DF) of 50 as
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determined by ASTM D 4256, Method A, or ANSI N512 Section 4.
Test samples shall be prepared in accordance with ASTM D 5139
or ANSI N512 Section 7.

Chemical resistance: Coating shall be resistant to the
standard decontamination solutions listed in ASTM D 3512,
Figure 1. Chemical resistance testing shall be in accordance
with ASTM D 3912, or an equivalent standard except test
samples coating shall be prepared in accordance with

ASTM D 5139 or ANSI N512 Section 7.

Coating shall be 'VOC' compliant with a maximum volatile
organic content of 2.9 1b/gallon. .

Primers, thinners, and coating accessory materials shall be
produced and/or approved for use by the same manufacturer as
the finish coating system. Representative products:

Manufacturer
Product Ameron
Steel Primer Amerlock 400
Concrete Surfacer Nu-Klad 114A
Concrete Primer (walls) Nu-Klad 105A or

Amerlock 400
Concrete Primer (floors) _ : Nu-Kiad 105A
Base Coating Amerlock 400
Intermediate & Finish Coating (except floors) Amerthane 487
Self-Leveling base (floors only) ) PSX 756 Siloxane

Top Coat (floors only) PSX 756 Siloxane

DIVISION 13 - SPECIAL CONSTRUCTION

Section 13440 Instrumentation

1. Programmable Logic Controller (PLC): Series TSX Quantum
Automation, Modicon/Square D.

a.
b.

C.

PLC: 140 CPU 424 02 Controller.

PLC backplane: 140 XBP 016 00 sixteen slot backplane.
PLC power supply: 140 CPS 214 00 DC power supply.
Remote 1/0 controller: 140 CRP 932 00 remote I/0 head.
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Remote 1/0 drop card: 140 CRA 932 00 remote drop input.
f. Remote I/0 cable tap: MA 0185 000.

g. Remote backplane: 140 XBP 016 00 sixteen slot backplane.

=
o

Remote 1/0 power supply: 140 CPS 214 00 DC power supply.

-

PLC software program: SW-MSID-9LA (site license Modsoft).
Jj. Communication network: Modbus Plus.
k. Communication card: AM-SA85-002 IBM ﬁC/AT Adaptor.

1. TCP/IP interface card: SW-EMBP-000 Ethernet to Modbus Plus
Gateway.

m. Analog input card: 140 AVI 030 00 (8 channels, unipolar).

n. Discrete output card: 140 DRC 830 00 relay (NO/NC] 8 output
points form C. :

0. Discrete input card: 140 DAI 540 00 115 Vac isolated input
module; 16 points.

p. RTD input card: 140 ARI 030 00 8 channels.

Man-Machine-Interface (MMI): Modicon Modular FactoryMate Plus
Series; industrial PC.

a. CRT: 19 inch 1280X1024 resolution (with ISA SVGA video
board).

b. Processor: 80486DX; 66 MHz, 16 MB RAM.
c. Hard disk: 240 MB.

d. Operator interface: Basic keypad with industrially sealed
mouse installed.

e. Software: FactorylLink.

Tank level measurement:

a. ENRAF displacement level gauge Model 854ATG.

b. ENRAF communications interface unit Model CIU 858.

Liquid conductivity probes: Double metallic probe used for
conductivity measurement.

Tank temperature: Temperature tree, see Hanford
Drawings H-2-815180, H-2-815781, and H-2-817863.
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Tank pressure: Differential pressure transmitter, Rosemount 3051C.

Waste monitoring: Magnetic flowmeter, Fischer and Porter,
Model 10D1475, Class 1, Division 2 approved.

Raw water monitoring: Turbine flowmeter, EG&G series FT with 100:1
turndown and series "RISx" rate indicator/transmitter. 1-1/2 inch
range = 1.6 to 160 gpm or 2 inch range = 2.5 to 250 gpm.

Annulus CAM leak detector: Eberline AMS-4.

Primary exhaust pressure: Differential Pressure
Indicating/Transmitter (PDIT): Bailey Model BCN-11 or BCN-12.

Primary exhaust temperature: Temperature Indicating Transmitter
(TIT): Foxboro 893 series RTD with integrally mounted element and
Tocal display. :

Exhaust stack monitoring: A Gaseous Effluent Monitoring System
(GEMS) stack monitor specification for multiple tank farms is under
development by WHC (see WHC Specification WHC-S-0400).

Enclosures and accessories:

a. Hoffman, instrument enclosure Model A-36H30FLP; NEMA 4.

b. Hoffman heater Model D-AH4001B; 400 watt, 115 V.

Section 13460 Gamma Radiation Monitoring System

1.

2.

Leak detection pit:

a. Submersible gamma probe, Series DT-616W, Nuclear Research
Corp.

b. Gamma radiation meter, Model ADM-610, Nuclear Research Corp;
NEMA 4. )

R#w water backflow:
a. Liquid radiation monitor, Victoreen model 940-3.

b. Digita) ratemeter, Victoreen model 942A-200.

DIVISION 15 - MECHANICAL
Section 15493 Chemical Process Piping Systems

A. Process and Service Piping

1.

Process piping shall meet the requirements for design, materials,
fabrication, erection, testing, and inspection as prescribed by
ASME B31.3. Material requirements, piping categories (ASME B31.3
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categories), inspection/testing, non-destructive examination (NDE)
and material documentation requirements are listed on the pipe code
descriptions. Valves shall be consistent with the ratings of the
fittings.

Support material shall be as follows.
~a. Carbon steel: ASTM A 36.
b. Stainless steel: ASTM A 276, Type 304 or 304L.

Cathodic protection system shall be provided on buried metallic
process, drain, and ventilation piping.

Protective coating for piping in contact with earth or concrete
shall be as follows:

a. Carbon steel piping: Factory-applied exterior protective
coating in accordance with AWWA C2.3.

b. Carbon steel piping special sections, connections and
fittings: Field applied 1iquid epoxy coatings and hot melt
patch compound, SCOTCHKOTE 312 and 206N, respectively.

c. Stainless steel pipe: Extruded polyethylene, by Encoat a
Lukens Company. (Thickness based on pipe size, 25-40 mil)

Flush piping with water after installation.

Identify exposed piping as to fluid carried and direction of flow
in accordance with ANSI Al3.1.

The following piping systems will be installed to withstand natural
forces requirements for nonreactor facilities as specified in
Hanford Plant Standard SDC 4.1.

a. Moderate Hazard (Safety Class 2)

Primary Ventilation piping (M-9)
Waste Transfer piping (M-9)
Drain piping (M-9)

Piping Encasement (M-26)

b. Low Hazard/Important (Safety Class 3)

Annulus Ventilation piping (M-9)
Piping not identified above.

Jumpers will be designed in accordance with WHC-SD-RE-DGS-002,
Rev, 3, to connect each active pit nozzle to the valve manifolds.
Jumpers will use Integral Seal Block-type connectors and satisfy
Safety Class 3 requirements.
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Equipment

1.

2.

Seal pot

a. 180 gallen capacity stainless steel (304L) tank, 42 inches
diameter by 30 inches tall. The tank will be designed,
fabricated and code stamped in accordance with ASME
Section VIII, Division 1.

b. Tank Liquid Level will be monitored with a level element which
will be removed remotely and installed with a jumper assembly.

c. -Liquid level will be maintained by manually adding water
through a fill funnel and shutoff valve located adjacent to

the pit.
Seal pot pit sump pump

a. Self priming centrifugal pump, 1/3 horsepower, l-phase, 60 Hz,
115/230V.

Section 15500 Heating, Ventilating, and Air Conditioning

A.

Materials
1. Plenums: Stainless steel sheet - ASTM A 240, Type 304 or 304L.
2. Plenum reinforcement:
a. Stainless steel sheet: ASTM A 240, Type 304 or 304L.
b. Stainless steel shapes: ASTM A 276, Type 304 or 304L.
3.  Supports:.

a. Carbon steel shapes: ASTM A 36.

b. Stainless steel shapes: ASTM A 276, Type 304 or 304L.

4. Insulation: UL listed in the Building Materials Directory, and
carry UL mark.

a. Insuiation and adhesive shall have UL fire hazard
classifications of 25 maximum for flame spread and 50 maximum
for smoke developed.

b. Insulation for exterior surfaces of plenums and fi]te;
housings: 1-1/2 inch thick glass fiberboard, 6 1b/ft minimum
density; Schuller Spin-Glas board.

5. Ventilation piping: Exhaust piping will be in accordance with pipe

code M-9. Primary ventilation underground ductwork will be double
contained in accordance with pipe code M-26. Fabrication and
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testing will be in accordance with ASME N509/N510 or ASME AG-1 as
applicable.

Fabricate and install pibing in accordance with ASME B31.3.
Protective coating for piping in contact with earth or concrete.

a. Carbon steel piping: Factory applied exterior protective
coating; AWWA C203. .

b. Carbon steel piping special sections, connections, and
fittings: Field applied exterior protection system,
AWWA €203, Section 3; Tapecoat Company "Tapecoat 20" and
primer.

c. Stainless steel pipe: Extruded polyethylene, by Encoat a
Lukens Company. (Thickness based on pipe size, 25-40 mil)

Underground pipe trenching: Excavate, backfill, and compact.

Equipment

1.

Exhaust fans: Centrifugal, stainless steel, non-sparking wheel,
arrangement 9. Fans will be designed in accordance with ASME N509
and furnished with radial vane inlet dampers or variable speed
drives (as shown), back-draft dampers, and vibration isolation
mounts. Motors will be furnished in accordance with NEMA MG-1 and
have a premium efficiency classification. See equipment schedule.

HEPA filter housings will be bag-in/bag-out arrangement with HEPA
filter test sections or test ports as shown. HEPA filter housings
will be capable of meeting test requirements of ASME N510.
Housings will meet the requirements of ASME N509. See equipment
schedule.

HEPA filters will have metal frames and meet the requirements of
ASME AG-1. :

Heating coils at the filter trains will be fin-tubular
construction, non-sparking design, with proportional solid state
controllers that hold a constant temperature or temperature rise
with varying air flows. The heating element to flange penetrations
will be sealed, meeting the pressure decay test requirements of
ASME N510. Heating coils will meet the requirements of ASME N509.
SCR unit with fused disconnect switch shall be outdoor type in
NEMA 4 enclosure. See equipment schedule.

Prefilters will be 50 percent ASHRAE Standard 52 rated, UL Class 1.
Prefilter housings will be a bag-in/bag-out arrangement.

Carbon adsorber housings will be located in the air clean-up trains

between the HEPA filters. Housings will be bag-in/bag-out
arrangement, meeting the requirements of ASME N 509 and N 510.
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7. Mist eliminators: Designed for horizontal airflow at velocities
not to exceed 600 fpm. The mist eliminators shall consist of a
blade deentrainment section followed by a 4 inch thick sst fine
mesh pad, followed by an array of spray nozzles (for pad cleaning),
followed by a downstream blade deentrainment section.

EQUIPMENT SCHEDULE
. Fans HEPA Filters Elec. Heaters
Tasr;:tstl-'ea;m Flow Jat Motor R R
(cfm) (in. wec) (hp) Configuration | Capacity (kW)
AN (Pri.) 1500 10 7.5 |2x1, 2ax24x1ly 10
AP (Pri.) 2000 11 7.5 |2x1, 24x24x1l% 10
AN (Pri.) 2000 11 7.5 |2x1, 24x24x11% 10
SY (An. Ex.) (25°e°a) 12.5 3 | 1x1, 24x2ex11y
SY (An. Sup.) 1x1, 24x24x11% |1 (2 ea. Tank)
244-A DCRT 175 12 | 1 |, 1exaexny Zlfg"‘(’glz;’
244-S DCRT 175 12 1| 1x1, 12xazxily | 2-5, (sueply),
2 (exh)
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C. Pipe Codes
The pipe codes are as follows:
PIPE CODE M-9

Service Max. Operating Pressure Max. Operating Temp

Waste Transfer 400 psig 200°F

Ventilation +60/-6inH,0 200°F

Drains 20 psig 200°F

Sizes 10" and smaller |12" and larger

Pipe ASTM A 312 Grade TP 304L Seamless

Wall Thickness | Schedule 40S J Standard Weight

Fittings Stainless steel, ASTM A 403 Grade WP-S 304L, buttwelding
in accordance with ASME B16.9. Wall thickness to match
pipe

Flanges Class 300 forged stainless steel, ASTM A 182 Grade F 304L,
raised face, weld neck in accordance with ASME B16.5.
Bore to match pipe ID. (No buried flanges)

Bolting Alloy steel bolts, ASTM A 193 Grade B7, and heavy hex
nuts, ASTM A 194 Grade 2H.

Gaskets Compressed carbon fiber, nonasbestos, 1/16" thick sheet;
Garlock HTC 9850, or Anchor Packing 495C. Use full face
gaskets with flat face flanges.

Valves Class 300, stainless steel body, ASTM A 351 Gr. CF8M,
butt-weld ends, UHMWPE seats and seals.
2-Way: PBM SP-H-39-BW-S-6
3-Way: PBM MP-H-19-BW-S-6

Installation: ASME B31,3, Normal Service

NDE Requirements:

No requirement in addition to ASME B31.3, except
radiograph 100% of all buttwelds.
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PIPE CODE M-26

Service Max. Operating Pressure Max. Operating Temp

Encasement Same as encased line Same as encased line

Sizes 10* and smaller |12“ and larger

Pipe ASTM A 106 Grade B

Wall Thickness | Schedule 40 |Standard Weight

Fittings Wrought steel, ASTM A 234 Grade WPB, buttwelding in
accordance with ASME B16.9. Wall thickness to match pipe.

Flanges None

Bolting None

Gaskets None

Installation: ASME B31.3, Normal Service

NDE Requirements: No réquirement in addition to ASME B31.3.
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DIVISION 16 - ELECTRICAL
Section 16300 Medium Voltage Distribution

A. Material

1.

Underground conduit: Rigid steel or PVC in concrete duct bank; or
PVC coated rigid steel or Schedule 80 PVC direct buried.

Primary cable: 15 kV single conductor for wet and dry conditions
at normal operating temperature of 90°C maximum.

a. Conductor: Copper, annealed, class B concentric stranding.

b. Conductor shield: Extruded semi-conducting thermosetting
compound, 15-mils thick minimum.

c. Insulation: - Ethylene-propylene-rubber, 220-mils thick
minimum.

d. Insulation shield: Minimum 30-mil extruded nonmetallic
covering over insulation with minimum 5-mil nonmagnetic metal
component directly over or embedded in covering.

e. Jacket: Black polyethylene, 80-mils average minimum
thickness.

B. Equipment

1.
2.

Equipment enclosures: NEMA ICS 6 Type 3R minimum.

Distribution power fuse: Drop out, 45 degree open power fuse
disconnect, Extra-heavy-duty minimum 22,400 amperes asymmetrical
interrupting rating at 14.4 kV. Fuse-unit rating as shown on the
drawings. Fuses will be furnished and installed by Operating
Contractor.

Lightning arresters: Metal-oxide distribution type rated 18 kv,
125 bil, for use on 13.8 kV grounded-neutral system. Porcelain
bodies, wet porcelain with uniform color glaze. Galvanized cap and
base hardware with bolted clamps for both line and ground
connections. Galvanized mounting bolts.

Distribution transformers: Outdoor type, ratings as shown on the
Figures, and have two 2-1/2% above and below normal high-voltage
taps, pad-moun