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CONCEPTUAL DESIGN REPORT

REPLACEMENT OF THE
CROSS-SITE TRANSFER SYSTEM

PROJECT W-058

I. INTRODUCTION

Liquid waste has been transferred between the 200-West Area and the 200-East
Area facilities for approximately 30 yr. Recently, audit findings concluded that
several segments of the transfer line do not comply with all U.S. Department of
Energy (DOE) and other federal and state standards. Certain segments have
exceeded, or are nearing the end of, their useful design life and one segment has
no backup, which could lead to a long-term outage of the system should a failure

occur.

Project W-058 will provide upgrades and modifications required for the system
reliability and facility compliance to support the planned mission of the Cross-
Site Transfer System. Specifically, changes will consist of a 6.5 mi, dual-line,
pipe-in-pipe system connecting the 241-SY Tank Farm with the 244-A Lift
Station.

The cost estimate summary and conceptual project schedule are in

appendices C and D, respectively.

II. SUMMARY

This project provides two new parallel encased pipelines to connect the SY Tank
Farm in the 200-West Area with the 200-East Area tank farms by way of its
interface with the 244-A Lift Station. The new piping covers a distance of
approximately 6.5 mi. This system will replace parts of the existing Cross-Site
Transfer System which are nearing the end of their useful iife and portions of

which do not comply with all U. S. Department of Energy (DOE) and other

WO58CDR.TD.565 -1- 05/91
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federal and state reguiations. The function of the Cross-Site Transfer System
is to provide for transfer of radioactive slurry wastes from the SY Tank Farm to
the treatment, storage, and disposal facilities in the 200-East Area. This system

is an important improvement for site cleanup.

In addition to the two 3-in. stainless steel lines, each of which is encased in a

6-in. carbon stee! line, the following will also be provided:

L] Three new diversion boxes and a high-point vent station to facilitate
integration with existing facilities and also connections to future facilities

such as the Hanford Waste Vitrification Project (HWVP).

L Three booster pumps to maintain critical fluid velocities to prevent solid

waste settling and potential line blockage.

L Leak detection, instrumentation, and controls to permit safe operations.
L] New access roads and fence enclosures.
. Electrical power extension from existing services.

The system will comply with DOE Order 6430.1A, Division 13, Section 1323 for
Radioactive Liquid Waste Facilities (RLWF), Federal Resource Conservation and
Recovery Act (RCRA) requirements, Code of Federal Regulations (CFR}
40 CFR 260-265, and State of Washington, Washington Administrative Code
(WAC), WAC-173-303.

This project will not decommission existing transfer system components.

The total estimated cost of this project is $49,400,000.

WO58CDR.TD.565 -2 - 05/391
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. JUSTIFICATION

The upgrades and modification provided by project W-058 are reduired to
provide the system reliability anq facility compliance to support the planned
mission of the Cross-Site Transfer System. The key function is to support the
transfer of wastes from the SY Tank Farm to the treatment, storage, and
disposal facilities in the 200-East Area. The wastes associated with the SY Tank
Farm include: 222-S Laboratory and decontamination and decommissioning
waste, Plutonium Finishing Plant waste, west area single-shell tank (SST) waste,
and decontamination and decommissioning clean-up wastestreams from various
facilities such as T Plant and U Plant. The SY Tank Farm is planned to be the
staging facility for cross-site transfers until Fiscal Year (FY) 2030.

Failure té implement project W-058 would put the above missions and functions
. at risk. This couid lead to plant shutdowns, fines, and/or legal actions against
the DOE and/or its contractors. Additionally, part of the Hanford Federal Facility
Agreement and Consent Order (Tri-Party Agreement) (Ecology et al. 1989)
regarding SST clean-out would be jeopardized should the Cross—Site Transfer
System be shut down. Project W-058 supports the portions of the agreement
that deal with tank cleanup. The cross-site transfer line will be the principal

means of waste transfer.

IV. DESCRIPTION OF PROJECT SCOPE

A. IMPROVEMENTS TO LAND (460)
Replacement of the Cross-Site Transfer System will include the 600,
200-East, and 200-West Areas in the scope of work. Clearing and
grubbing of the 6.5-mi pipe route, the areas for the vent station and the
three diversion boxes, and new access roads to these facilities will be
performed. No demolition or relocation of existing structures will be

required as part of this project.

WO58CDR.TD.565 -3- 05/91



WHC-SD-W058-CDR-001 Rev. 0

The proposed pipeline route crosses nine asphalt surfaced roads, two
unpaved roads, two railroad spurs, the 24-in. export raw-water line
supplying the 200-East Area, and five other sanitary/raw-water lines.
Whére the pipeline crosses an asphalt surfaced road, the asphalt will he
cut and then repaired with hot-laid asphaltic concrete pavement and proper
base materials. Where the pipeline crosses a railroad spur or a road, it will
be encased in an additional steel pipe encasement as shown on sketch
ES-058-M16 (all sketches are in appendix L).

Buried pipes will be spaced, bedded, and backfilled as shown on
sketch ES-OSS-M16. Where the minimum earth cover is not attainable,
earth berming will be required and will be performed as shown on
sketch ES-058-M16. ”

All areas disturbed during construction will be graded and then stabilized.
Areas around the diversion boxes and vent station will use gravel
stabilization material. The ground surface above the pipe route will be
treated with herbicide and stabilized. !n radiation areas, gravel stabilization
will be used. The areas around the diversion hoxes and the vent station
will be graded to a gradual slope away from them to provide for water

runoff and drainage.

Access roads to the vent station and diversion boxes will be 18-ft wide

single-lane roads with a 2-in. layer of base course material.

A 7-ft high chain-link fence with 3-strand barbed wire and a 12-ft wide
double-swing gate will be installed around the three diversion boxes and
the vent station. Each fenced area will be approximately 60- by 60-ft to
provide a laydown area for cover blocks and equipment. Warning signs
will be posted. They will read "Danger - Unauthorized Personnel Keep

Out,” or equivalent and be readable at 25 ft.

WOS8CDR.TD.565 -4 - 05/91
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Guardposts will be provided around leak detection swab areas that are
located near roadways. Swab areas are located approximately every
1,000 ft.

All earthwork wiil be performed in accordance with Washington State
Department of Transportation (WSDOT) M41-10, Division 2.

B. OTHER STRUCTURES (550)
This project will require the construction of three diversion boxes and a
vent station to provide system access and future tie-in points. These
concrete structures will be ‘designed to comply with the structural
requirements specified in DOE Order 6430.1A and Hanford Plant Standard
(HPS), Standard Design Criteria (SDC), SDC-4.1 for Safety Class 2

facilities. The structures will be designed for the following criteria:

e Seismic Loads
University of California Lawrence Radiation Laboratory (UCRL),
UCRL-15910, Section 4.2.3 requiring performance- of dynamic

analysis or equivalent static anatysis.

L Load Combinations
In accordance with American Concrete institute (ACIl), AC! 249-85

for concrete structures.

All other support structures, such as equipment buildings, will be designed
to comply with the requirements for Safety Class 3 facilities. These

structures will be designed for the following criteria:

L Seismic Loads
University of California Lawrence Radiation Laboratory,
UCRL-15910, Section 4.2.2 for structures, Section 4.4.4 for

systems and components.

WO58CDR.TD.565 -5 - 05/21
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L Wind Loads
American Nationai Standards Institute {(ANSI} A58.1, basic wind
speed of 70 mph, Importance factor of 1.07, and exposure

category C.

L Load Combinations
In accordance with Uniform Building Code (UBC), AC! 318, or
American Institute of Steel Construction (AISC), AISC S326.

All structures, including Safety Classes 2 and 3, will also be designed for

the following criteria:

L] Roof Loads

In accordance with ANS| AB8.1, Section 4,

® Snow Loads

In accordance with ANSI A88.1, Section 7, minimum of 20 psf.

A seismic analysis will also be performed for ail electrical, mechanical, and
instrumentation equipment and their supports in accordance with the

previously listed criteria.

A soils analysis will be performed and a report prepared for design of the
vent station and diversion boxes. Information to be included in this report
will be allowabie soil bearing capacity, laterai earth pressures, harizontal
and vertical modulus of subgrade, and recommendations for dynamic earth

pressures.
The sizes and configurations of the diversion boxes and vent station wiil
be as shown on the attached engineering sketches. They will be equipped

with stainless steel liners to protect against chemical and radiological

contamination.

WOSBCDR.TD.565 -6 - : ' 05/31
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The lids for the vent station and diversion boxes will be precast, reinforced

concrete and will be designed and sealed to prevent the release of

contamination to the environment and to provide weather protection (rain,

snow, and dust). The vent station and diversion box structures wiil also

be provided with access ladders and removable handrails.

The instrumentation and electrical equipment walk-in enclosures next to

the vent station and diversion boxes No. 1 and 2 will be located on 8-in.

thick 15- by 15-ft reinforced concrete pads.

C. UTILITIES {600)

WOS8CDR.TD.565

Electrical

All electrical work and material will be provided in accordance with
National Fire Protection Association (NFPA), NFPA 70-1990,
National Electrical Code, National Electric Safety Code,
ANSI C2-1990, applicable Hanford Plant Standards and DOE
Order 6430.1A.

The electrical power required to operate the motor-operated valves
(MOVs) and instrumentation in valve pits 241-SY-A and 241-SY-B
will be provided by a new 120/240 V, 100 A frame, single-phase,
20-circuit panelboard, with main lugs only in a NEMA 4X enclosure.
The panelboard will be mounted on a channel fabricated equipment
rack located near the valve pits. Also mounted on the gquipment
rack will be a 240 V, 100 A, 2-pole, 3-wire main disconnect switch
and an instrumentation enclosure. Power to the main disconnect will
be provided by installing a new 30 A, 2-pole breaker in existing
panelboard B, in the 241-8Y-271 Building, and routing via a direct
buried 2-in. polyvinyl chioride (PVC)-coated rigid conduit with three

. No. 6 AWG, phase conductors and one No. 8 ground conductor

(approximately 200 ft).

-7 - ) 05/91
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The 480 Vac, 400 A, 3-phase power required by the booster pump
supplier at diversion box No. 1 and the vent station will be provided
by extending the existing 13.8 kV, 3-phase, pole lines approximately
1.500 ft (see sketch ES-058-N1) to the required sites. At each site,
three single-phase, 13.8 kV-277 V 167 kVA transformers, will be
pole mounted to feed a 600 V, 400 A, 3-pole, 4-wire main
disconnect switch via two direct buried 3 in. PVC-coated rigid
conduits with four No. 250 KCMI conductors, and one No. 2 ground'
conductor in each conduit {approximately 50 ft). The disconnect will
be mounted on a channel-fabricated equipment rack and will feed the

pump supplier's new walk-in equipment enclosure.

The 480 Vac, 400 A, 3-phase, power required by the booster pump
supplier at diversion box No. 2 will be provided by pole mounting
three single-phase, 13.8 kV-277 V, 167 kVA transformers (see
sketch ES-058-N1). A 600 V, 400 A, 3-pole, 4-wire main

. disconnect switch will be mounted on a channel fabricated

equipment rack near the diversion box. The source will be direct-
buried and consist of two 3-in. PVC-coated rigid conduits with four
No. 250 KCMI conductors and one No. 2 ground conductor in each

conduit.

Metering at each booster pump location will be provided in
accordance with DOE Order 6430.1A, Division 13.

Diversion Box No. 3 and the 244-A Lift Station power requirements

wifl be provided by extending branch circuits from the existing

panelboard "A" located in the 244-A Building.

Cathodic Protection
Animpressed current cathodic protection system will be provided for
all new underground carbon-steel encasement piping. This system

will include: (1) a cathodic protection system rectifier, located near

-8 - 05/91
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the vent station (480 Vac, 3-phase, 20 A service will be extended
from pump supplier's walk-in equipment enclosure}, {2) test stations,
mounted flush with grade, spaced not more than 1,000 ft apart
along the underground pipe lines, (3) vertically installed anodes
spaced not more than 50 ft apart along the underground pipelines,
(4} anode junction boxes mounted flush with grade, spaced not more
than 1,000 ft apart along the underground pipelines, and (5} anode
header cablés and anode loop cables. Concrete cable markers will
be used to mark the location of direct buried cathodic protection
cables. Existing underground piping exposed during excavation will
be monitored for voltage level but wiil not be cathodically protected.
The cathodic protection system will be compatible with existing

cathodic protection systems in adjacent areas.

D. SPECIAL EQUIPMENT/PROCESS SYSTEMS (700)

WQOS58CDR.TD.565

Instrumentation
The following instrumentation, in conjunction with that of transfer

related tank farm facilities and approved administrative procedures,
will provide the means for safe operation of the Cross-Site Transfer
System. Where practical, the design approach foliows that of
projects W-028 and W-087. Instrumentation design and procure-
ment will be to Safety Class 3 requirements. The design is
implemented as shown on figure 1 and sketches ES-058-M10,
ES-058-M11, and ES-058-M12 (appendix L), and Table 1,

Instrumentation identification {appendix ).

Leak detection {using a thermal dispersion type sensor) will be
located at the low point of each transfer line encasement segment,
at each diversion box drain or sump, and at the vent station sump.
An in-route leak signal will automatically initiate a éafe transfer

specific shutdown of the Cross-Site Transfer System. To facilitate
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leak location, test risers will be provided as discussed in Section |V,
D.2. Although no instrumentation is provided for these risers, the
design allows for the addition of leak detection elements. Other
instrumentation provided include combustion analyzers for hydrogen
detection, that will be intrinsically safe and qualified.1 Also
included are a quantitative level measurement system on the vent
station catch tank (suitable for transfer mass balance
determinations), vent pressure and flow event monitors for the vent
station catch tank, an area radiation monitor for the vent station,
and high-/low-temperature alarms for enclosures that house
temperature sensitive instrumentation. Although not shown in
detail, the instrumentation package provided with the three booster
pumps (see Section iV, 0.3) will consist of an operator console for
pump remote control in the 242-S control room, local operator
stations within habitable (manned) structures, pump related instru-
mentation, and dedicated space within the pump package equipment

enclosure for rack mounting, by others, of nonpump instrumentation.

Except as noted below, existing tank farm instrumentation previously
associéted with cross-site transfer will be used as found. This
instrumentation is associated with flush water suppiied through the
SY service pit and the waste stream supplied from tank 102-SY.
Thisis used to control and/or monitor process temperature, pressure,
flow, guantity, and radiation. The measurement range of the
existing flow meter must-be changed to accommodate the new

140 gpm design flow (the existing meter range is 100 gpm}.

As shown in figure 1, four independent multiplexed data systems
provide for the communication of instrumentation and control signals

among the widely separated transfer system elements. One is

The hydrogen analyzers have been included pending resolution of item 7.2 of
ref 5.
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provided by the booster pump package. The arrangement provides
for control of 200-West to 200-East transfers from the
242-S control room, for collection of all transfer line signals at the
242-S control room, and for bringing new 200-East transfer signals
up to the 242-A monitor and control system {MCS). An additional
multiplexer {MUX) channel might be required to support the future
tis-in of B Plant and HWVP and would be provided by whatever
project required it. To augment 242-A and 242-S contro!, the design
also provides for the local control of selected functions along the

transfer line (see appendix 1).

A new 242-S programmabie logic controller (PLC), the existing
242-A Evaporator MCS, and existing A Farm hardwired interlocks
provide the opportunity to integrate selected transfer signals, both
new and existing, in the formulation of safe shutdown scripts, safety
interiocks and alarms (cf ref 1 and appendix E). For PLC and MCS
software see Section V, F. The conceptual design provides for the
tie-in of five hardwired rhaster shutdown interiocks from the
200-East tank farms (in 242-A) and the 242-S PLC. The definitive
design schedule calls for the operating contractor to define the
functional characteristics of transfers originating in 200 East and of

transfer destinations east of 244-A.

Computer-Aided Surveillance System (CASS) inputs from the
transfer system will be made to the 241-S CASS substation from the
242-S Building, which currently has sufficient spare capacity to
implement the interface. The inputs will be taken from annunciator
drops where there is iogical equivalence, otherwise they will be
derived from the PLC. A new annunciator will be added to the
242-S control room. Since existing annunciators G1 and G2 do not
have sufficient spare aflarms, approximately 40 new alarms will be
required to resolve alarms by location, subsystem {booster pump and

all other}, and by type (failure, level, box leak, encasement leak,
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pressure, flow, temperature, radiation, and hydrogen). Signal cable
within tank farm areas will be protected by PVC-coated rigid conduit.
Signal cable outside the tank farm areas will be either direct buried

{with a spare cable) or aerial as shown on figure 2.

Piping

A new piping system will be installed between the 200-West Area
(241-SY Tank Farm) and the 200-East Area (244-A Lift Station).
The piping system will be two parallal 3-in. stainless steel lines each
of which is encased in a 6-in. carbon steel line. The 6-in.
encasement piping will be provided with 2-in. vaived risers (swab
points) approximately every 1,000 ft to facilitate leak detection and
location. The system spans approximately 6.5 mi and includes three
new diversion boxes and a high-point vent station. The new
diversion boxes provide capability to connect future pipelines from
the 200-East Area, B Plant, and the HWVP. Each diversion box will
include spare connections for future pipelines. Each box will have
a connection for a portable spray system (not provided by this
project) to perform washdowns. The spray piping and nozzles are
included in the box design. Also included in the box design is a
piping connection for a portable exhaust system {(also not provided
by this project} to ventilate the hox during cover block removal. The
boxes are normally sealed to prevent leakage in or out. The high-
point vent station incorporates the same features as the diversion
boxes except for the following. A catch tank and pump is provided
as well as a low-point sump and sump pump. The sump and sump
pump are provided in lieu of a drain system. The sump pump will
pump liguid from the sump to the catch tank. The catch tank will
retain any liquid carryover from venting or pumped from the sump
from washdowns or leaks. Liquid in the catch tank will then be

pumped back to the tank farms via the transfer piping. The primary

- 12 - 05/91

-



WHC-SD-W058-CDR-001 Rev. 0

JHOR 3

OHTHTM  TOM NG D LY AN SN

coo AT

o
e
3
IRV S 1
. . o
SHOLONANOD 40 ¥3AWNN LON : _Inm e
ANV 378¥0 10Td30 S3NIT JHL 310N S BMNs0 NG T T
W WLSNT S
= ‘ A N
v-7b7 i
M—re. .
| L ,,\
Lo ﬁ\\
000 ¢ € X08 AIQ R - L 3ynsoons &
Z X08 AIQ s 9313/ WLSNI 0
e A
B ﬁ N D P =
I e fhecfeeeasfenpenpepenes « S
JHNSOTIONI I
v 2313/WLISNI 03713/ WLSNT vIdY QoA
15x3 .
ONILSIXT - - ==
MIN
JONIS 7
S310d NO OV3IHYIAQ —eoao-

d31d4ng 103410
TINOMGY NT G3T4NS
A1HY 1 Iy G315 IME

WO58COR.TD. 565



- WOB8CDR.TD.565

WHC-SD-WO058-CDR-001 Rev. 0

transter piping is vented at the vent station to permit hydrotesting
and to facilitate draining. The piping is vented to the catch tank
which in-turn will be vented back to one of the following: the SY
Tank Farms; the AY/AZ Tank Farm; or the Project W-030 Tank Farm
Ventilation Upgrade. The vent line is a 3-in. carbon steei line

encased in a 6-in. carbon stee! line.

The new encased transfer piping and vent line will be buried a
minimum of 36 in. below grade for freeze protection and shielding
requirements. The encasements will be insulated for heat loss and
cathodically protected for corrosion. Both the primary and
encasement piping m:-ill be designed in accordance with American
Society of Mechanical Engineers (ASME}, ASME B31.3 for normal
service with a design life of 35 yr. The design pressure will be
600 psig; the design temperature will be 0°F to 200°F or in
accordance with the temperature range in the latest version of the
FDC. The transfer piping and encasements are classified as Safety
Class 2 and will use the applicable design loadings as outlined in
SDC-4.1, Rev. 11. All of the piping will be stoped a minimum of

0.25% to facilitate draining and avoid trapping of liquids.

At the diversion boxes and vent station, the piping and valving wiil
be in the form of removable pipe jumpers. The use of jumpers will

facilitate equipment removal and piping configuration changes.

Due to the length of piping, three booster pumps will be provided to
assistin process transfer. One pump will be located in diversion box
No. 1, the second pump will be located at the vent station and the
third at diversion box No. 2. The pumps are designed to assist in a

process transfer of liquid waste from 200 West to 200 East and
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maintain the minimum required fluid velocity (6 ft/sec) to avoid

deposition of solids, The fluid properties designed for are:

Specific Gravity 1.0to 1.3

Viscosity 1.0 to 15.0 centipoise
Solid Content 0.0 to 30.0% volume
Particle Size 10.0 to 60.0 micron

PH ‘ 11.0 to 14.0 transfer fluid

7.0 t0 14.0 flush water

To minimize the required number of booster pumps, the system
design pressure was set at 600 psig (see Section VII, Identification
and Analysis of Uncertainties). Thisis the maximum design pressure
of a standard 2-in. jumper head as determined on another project,
B-534. It is assumed that a 3-in. jumper head can also be verified

for a 600 psig design pressure.

An optional jumper bypass will be provided around the booster

pumps for east to west liquid transfers or for dilute waste transfers.

The piping system will comply with DOE Order 6430.1A,
Division 13, Section 1323 for Radioactive Liquid Waste Facilities
{RLWF).

The new piping and equipment is shown on sketches ES-058-M10
through ES-058-M19.

Booster Pumps
Three booster pump packages are provided to assist in process

transfers. Each package is an integrated and engineered system

which includes the following:

® High head, low flow, vertical turbine-type pump.
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L Explqsion proof, variable speed, electric motor.
. Complete instrumentation and control package.
L] Building to house electrical and instrumentation.

. Heat pump system for heating and cooling of the building and

diversion box/vent station.

The pumps will be procured to meet Safety Class 2 requirements.
The instrumentation/electrical portion and the building will meet
Safety Class 3 requirements because operation of the pumps is not

critical to safety, but containment of the liquid is.

V. METHODS OF PERFORMANCE

. AL ONSITE ARCHITECT-ENGINEER WbRK (WBS 1.1 and 1.2)
The. onsite engineer/constructor contractor will perform the definitive
design, engineering during construction, and acceptance inspection and
project management support as necessary on this project. Offsite
expertise will be contracted to review the transfer piping design concept,

detail design, and to provide stress analysis verification.

B. PROCUREMENT STRATEGY (WBS 2.0)
The onsite engineer/constructor contractor will procure the transfer system
booster pumps packages (3). A procurement package will be prepared
early in definitive design to allow the procurement process to proceed to
achieve early pump delivery to prevent delays in the construction. The
pump procurement package will include 1) three high-head, variable speed
turbine pumps, 2} associated pump control systems for local and remote
control, 3) three buildings to house the controls, 4) the services of a pump

manufacturer's technical representative to supervise pump installation.
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5) The pump manufacturer will provide the Acceptan'ce Test Procedure
(ATP) and technical representative to supervise-the performance of the
ATP. The onsite engineer/constructor céntractor will procure shop
fabrication service to fabricate and deliver the double encased transfer

piping to be installed by the onsite construction contractor.

The onsite engineer/constructor will procure the vent station sump pump

and the vent station catch tank/pump combination.

C. ONSITE CONSTRUCTION CONTRACTOR (WBS 3.1)
The onsite engineer/constructor contractor will be responsible for all new
construction and interconnection with existing facilities from the 241-5¥
Tank Farm inside the 200-West Area to and including diversion box No. 1
and from the 244-A lift station to and including diversion box No. 2. All
jumper fabrication will be performed by the onsite construction contractor
as well as procurement of engineered equipment, acceptance/inspaction
services, safety services, ATP services on complefed systems, and

turngver services.

D. OFFSITE CONSTRUCTION CONTRACTOR (WBS 3.2)
An offsite construction contractor will be responsible for construction of
the transfer system and associated facilities from diversion box No. 1 to
diversion box No. 2. The offsite contractor will install the booster pumps
in diversion boxes No. 1 and 2 and at the high point vent station. The
onsite engineer/constructor contractor will manage and administer the

fixed-price contract work.

E. OPERATING CONTRACTOR (WBS 3.3 and 3.4)
The operating contractor will provide the 242-A MCS software required to
interface with the Cross-Site Transfer System and the software for the
new 242-S PLC. The operating contractor will provide overall project

management during design, procurement, and construction on this project.
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The operating contractor will provide:

L] Medium voltage tie-ins

L Initial decontamination of existing tie-in diversion boxes

VI. REQUIREMENTS AND ASSESSMENTS

A. SAFEGUARDS AND SECURITY
Parts of this project are within the 200-East and 200-West Limited
Security Area potentially requiring security clearance or security escorts.
A safeguards and security plan will be provided in accordance with
Waestinghouse Hanford Company (WHC) procedures. This plan will be in

effect at the time of construction.

Each of the diversion boxes and the vent station will have a perimeter

fence to control access during the life of the project.

The valves on the test risers will be locked and administratively controlled

to control access.

B. HEALTH AND SAFETY
During the construction period, construction contractors will be required
to take all reasonable precautions in their work to protect the health and
safety of their employees, subcontractors, operation contractor, and DOE

personnel.

All excavation work will be performed in accordance with the Washington
Industrial Safety and Health Act Construction Code, WAC-296-155,
Part N.
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The constructor will provide an advance schedule to patrol and to the fire
department. In addition, at least a 24-hr advance notification of any

excavation work disrupting any roadway or other service will be required.

Risks associated with construction activities are to be considered and
mitigated to the extent practical. In this regard, applicabie DOE standards
and regulations will be complied with during construction to minimize these
risks. A primary hazard is the risk of radioactive contamination and
exposure associated with the disposal of radioactive contaminated soil
from the pipe trench excavation, core drilling, and exposure from existing
waste transfer facilities that are tied into or exposed by project excavation.
The appropriate safety standards and procedures for removing, packaging,

and disposing of contaminated soil and materials will be followed.

A removable handrail will be provided around the perimeter of each
diversion box and the vent station to prevent traffic across the boxes and

to protect personnel when the cover blocks are removed.

Earth covers piaced over the wasta lines and the diversion box and vent
station cover blocks will be designed to ensure that radiation dose rates at

grade level will not exceed 0.5 mR/hr.

C. DECONTAMINATION AND DECOMMISSIONING
All surfaces are assumed to be subject to radioactive contamination, and
except for nozzles, instrumentation, and stainless steel, will be painted
with a special protective coating to allow for ease of decontamination.
The diversion box/vent station design will provide spray p’ip'ing and nozzles
for decontamination capability by hookup of a portable spray system (not
provided by this project). Spare nozzle penetrations and nozzle blanks will
be incorporated into the design for future pipeline connections.
Decontamination and decommissioning of existing equipment is not
planned. Decontamination of the tie-in points at 241-SY valve hoxes and

244-A catch tank is planned and will be performed by Plant Forces.
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D. PROVISIONS FOR FALLOUT SHELTERS

There will be no provisions for fallout shelters as part of this project.

E. MAINTENANCE AND OPERATION REQUIREMENTS
All new facilities will be designed to facilitate access for maintenance. All
equipment and instruments will be designed to operate in the environment
in which they are located, and be maintained with standard tools wherever
practical. If special tools are required, the tools and instructions for use

will be purchased with the equipment.

Maintenance access to the diversion boxes and vent station will be
provided to accommodate a crane and a 80-ft trailer {outsidedfenced area).
Space for stacking cover blocks and the removable guardrail during

maintenance will be provided (inside fenced area).

Equipment installed by this project is_estimated to require about
2,000 maintenance manhours/yr. Existing testing equipment includes
cathodic protection test equipment, primary and encasement piping
pressure test equipment, leak detector test equipment, combustion

analyzers test and calibration equipment.

Additional operations personnel may be required to monitor the new

booster pumps during transfers.

F. AUTOMATED DATA PROCESSING EQUIPMENT

No new automated data processing equipment is required for this project.

G. QUALITY ASSURANCE/SAFETY CLASSIFICATION

1. Quality Assurance Activities

Project activities for all contractors involved in design, procurement,
construction, and acceptance will be governed, as applicable, by the
requirements of ANSI/ASME NQA-1 as directed by DQE-Richland
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Operations (RL) Order RL 5700.1A, "Quality Assurance.” Minimum
project quality attributes will be included in the project functional
design criteria (FDC) and project specific Quality Assurance Program
Plan (QAPP). The QAPP will indicate the project critical

characteristics, corresponding safety classification assignments, and

programmatic criteria, as applicable. Additional requirements may

be added by appropriate controlling documents. The specific
technical and quality programmatic reqdirements, material
certifications, qualification/certification of personnel, inspections,
examinations/testing, and applicable quality assurance records will

be established during definitive design and included in design

- documents.

Project W-058 will be designed as a special facility in accordance
with DOE Order 6430.1A, Division 13. The facility type has been
determined to meet applicable special facility Section 1323,

Radioactive Liquid Waste Facilities. The project has been assigned

- a preliminary "hazard classification” of moderate.

Safety Classification

Safety classification of systems, components, and structures are
used as the basis for Hanford Quality Assurance requirements as
defined in WHC Management Requirements and Procedures (MRP)
Manual WHC-CM-1-3, Safety Classification of Systems,
Components, and Structures, Section MRP 5.46.

Safety classifications are identified for those items important to
safety or environmental protection so that appropriate efforts will be
placed on design, procurement, construction, testing, operation,

maintenance, and modifications.

Safety classifications are determined through analysis and

consequence of failure estabiished in the project FDC and/or safety
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analysis documents. Safety Class 2 is the highest level applied to
any (anticipated for any) elements of the proposed facility,

A Safety Class Matrix can be found in the Preliminary Safety

Evaluation (ref S).
H. ENVIRONMENTAL COMPLIANCE
The cross-site transfer line will transport materials defined as dangerous
by WAC-173-303-090 and 40 CFR 261, Subpart C. Therefore, it will
comply with the following environmental regulations and DOE Orders:
L Washington Administrative Code, WAC-173-303-640.
° 40 CFR 61, Subpart H.

® 40 CFR 264, Subpart J.

L Department of Energy Orders 4700.1, 5400.1, 5400.3, 5480.4,
5820.2A, and 6430.1A.

L] Department of Energy-Richland Operations Order RL 5480.4.
Washington Administrative Code, WAC-173-303-640(4) requires the use
of a pipe-in-pipe secondary containment system throughout the project.
To meet these requirements, a leak detection and removal system with the
following features has been proposed:

L Low-point moisture detectors.

. Testrisers at 1,000 ft intervals, with a configuration allowing for the

installation of additional leak detection elements if required by the

Washington State Department of Ecology {(WSDOE).
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] Pressure connectors, to allow pressure testing of the primary and/or
secondary pipes following batch transfers, if necessary. These
connectors will be of sufficient size to allow flushing the annular

space.
L] Low-point drains.

Administrative controls utilized in conjunction with the above listed
design features will provide the ability for compliance with
WAC-173-303-640(4)(c) iii.

PERMITS
The required permits to construct/operate the project are addressed in the

following paragraphs.

1. lid W Regulation
The upgrades of this project will be permitted for operation under the
existing Double-Shell Tank System Dangerous Waste Permit

application through the use of the permit modification process.

2. Air Emission Regulations

Submittals under the Clean Air Act of 1977 may be required.
Submittals would be required if there is a new source or an increase
in emissions from an existing source. The conceptual design of this
project routes vented air back into the system, not to the
atmosphere. At definitive design, it —wiII be determined exactly
where the ventiine will terminate. If the system vents back to the
double-sheli tanks, there would be no new point source and probably
no increase in emissions. In this case, a new permit wouid not be
'required. A notification to the Washington State Department of
Health (DOH) would be required for any anticipated increase in air
flow or released materials. |If, however, venting is to another

faciiity, there would be a potential increase in emissions at that
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facility. If it can be determined that there will be an increase and the
40 CFR 61, Appendix D dose is greater than .1 mrem/yr to the
maximally exposed offsite individual, isokinetic sampling would be
required at the release point. If the facility has not been permitted,
a permit would be required due to added source inventory of the
transfers. Further information is needed about the design prior to
determining if the venting of the cross-site transfer line to the SY
tanks or to other existing facilities would constitute an increase in

emissions.

Time Requirements .

Prevention of -Significant Deterioration (PSD) Permits from WSDOE
are generally estimated to take 70 weeks, Radioactive Air Emissions
Program permits from DOH are estimated to take 64 weeks, as are
National Emission Standards for Hazardous Air Pollutants permits
from the EPA. Construction, including long-lead procurement, is not

to proceed without all required permits.

Permitting Strategy

The informatjon generally needed for a permit application includes
the emissions expected from the facility, the abatement gquipment
that will be in place, the type of sampling equipment that will be
used, and any other monitoring or abatement equipment. |t may be
necessary to expedite definitive design of the ventilation system of
the project to support permit application and desired construction
date.

Liquid Discharge Requlations

Liquid is not being discharged; therefore, no ligquid discharge

regulations apply.

- 24 - 05/91

N



WHC-SD-WO058-CDR-001 Rev. O

VIl. IDENTIFICATION AND ANALYSIS OF UNCERTAINTIES

BOOSTER PUMPS

The number and size of booster pumps is based on a 600 psig design pressure.
This maximum design pressure is based on a study done for project B-534. The
results of which showed that a 2-in. jumper head was good for a 600 psig

design pressure and a 900 psig test pressure.

Additional analysis and testing will be required to verify a 3-in. jumper connector
head for a design pressure of 600 psig. Another option to be investigated would
be a different connector head design or commercially available connectors rated

for 600 psig that could be used or adapted for use.

In addition, the existing transfer piping in the 200-East Area has not been
identified or verified for compatibility with the proposed design pressure.
Pressure regulating equipment may be required to protect existing interfacing

piping systems.

Per WHC, if it were necessary to lower the design pressure, the FDC would be

revised to change the fluid properties for pumping by further dilution.

JUMPERS

The jumpers have been classified as Safety Class 2. This will require qualifying
the jumpers for seismic loading. Because this has not been previously done; the
outcome is unknown and couid result in considerable design modification not

presently anticipated. Additional contingency has been provided.

HIGH POINT VENTING

The design will vent the transfer piping to one of the following locations:

. SY Tanks
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] AY/AZ Tanks
. Project W-030, Tank Farm Ventilation Upgrade

During definitive design, evaluations will be performed to determine the most

suitabie location.

PIPING
The new buried encasement pipe is Safety Class 2 which may cause analytical
complications in trying to comply with SDC-4.1, Rev. 11. Standard Design

Criteria, SDC-4.1, requires a dynamic analysis.
A dynamic analysis is not considered practical for buried lines.

The past methodology and the one intended to be used for this project is based
on Newmark's investigations and published by the ASME Pressure Vessel

Section which is a hand calculation method.

if the intended methodology is changed in the future, there is a potential effect
to the design costs. It is assumed that the baseline engineering contingency will

accommeodate this.

The design of the piping system does not comply with all items outiined in the
FDC and referenced document, WHC-CM-4-9, Rev. 0, "Radiological Design."
There are several criteria which are not considered applicable to this project,

such as:
a. Cleanout connections, sized to match the pipe will be provided at 30° pipe
corners of all underground primary piping for use in flushing and cleaning

operations.

b. Valves and valve pits will be provided at 90° pipe corners of all

underground piping for use in flushing and cleaning operations.
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C. Piping which is gravity drained will be installed with a slope which results

in a liquid velocity of at least 2 ft/s at the average rate of flow.

Itis assumed that a waiver for the nonrelated sections will be issued against this

document at the initiation of definitive design.

NEPA PERMITS

When the vent line terminus is decided, it will be determined if there are
increases in point source emissions that would require NEPA permitting under
the Clean Air Act.

LEAK DETECTION SYSTEM

The leak detection system outlined in Section VILLH has been proposed for
compliance with WAC-173-303-640 leak detection and removal requirements.
As discussed previously, this system allows for the addition of leak detection
glements to the test risars, and for pressure testing the primary and/or
containment piping. These capabilities are provided as contingencies: the
configuration of the leak detection system may change during the permit
application and approval process. The extent of these changes and their impact
on cost and schedule cannot be evaluated further without dialogue with the

WSDOE. The budget contingency will reflect these uncertainties.

CIVIL/STRUCTURAL

The conceptual design report effort did not develop detail plan and profile
drawings necessary to accurately define the quality of excavation, backfiliing,
and berming material quantities required to install cross-site transfer lines. The
cost estimate for this earthwork does not have a high-confidence level and has

contingency applied accordingly.

The proposed cross-site line routing passes through areas of potentially
contaminated soil. Existing survey records have identified much of the
contaminated soil. A radiation survey will be performed on the proposed cross-

site line routing pricr to beginning definitive design. The results of this survey
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could result in pipe line rerouting to minimize the cost and schedule impacts of

handling and disposing of contaminated soil.

As stated in the project scope section, the proposed pipeline routing crosses six
buried water lings, either sanitary or raw. This situation would also require
additional study to determine the status of the existing lines and their locations
relative to the new waste transfer (cross-site) piping. Where waste lines must
cross water supply lines, the effects of a water-line break or rupture on the soil
support available for the cross-site transfer lines will be evaluated. |f necessary,

the water lines will be encased.

Penetration locations for new piping connecting to existing structures would

need to be mapped and scanned to avoid the cutting of rebar during coredrilling.
The following safety-related products will be obtained from qualified suppiiers
meeting appropriate NQA-1 program requiremenits or be Commercial Grade Items
meeting specific testing criteria. Acceptance testing of Commercial Grade Items
will be performed by testing agencies having quality assurance programs meeting
the requirements of ANSI NQA-1.

L Concrete for diversion boxes and vent station.

L Reinforcing for diversion boxes and vent station.

L Structural steel shapes and plate used within diversion boxes and vent

station.

L] Stainless steel liner in diversion boxes and vent station.
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VIll. REFERENCES
DOCUMENTS
1. Functional Design Criteria, "Replacement of the Cross-Site Transfer System,”
Rev. 0, Project W-058, prepared by Woestinghouse Hanford Company,
February 1891,
2. "Safety Analysis Report ;or Saltwell Waste Receiver Facilities," Project W-058,
Document No. SD-WM-SAR-032, Rav. 0.
3. "Operational Safety Requirements,” Project W-058, Document
No. SD-WM-SAR-016, Rev. 1.
4, "Limiting Condition of Operations,” Project W-058, Document
No. SD-HS-SAR-018, Rev. 0A.
5. "Preliminary Safety Evaluation for Project W-058," Document
No. WHC-SD-W058-PSE-001, Rev. 0.
6. "Dangerous Waste Regulations, Tank Systems,” Document
No. WAC-173-303-640.
DRAWINGS
H-2-71085, sh 1, rev 8 H-2-71086,sh 1, rev 5 H-2-71091, sh 1, rev 6:
sh 2, rev 3
H-2-37700,sh 1, rev 4 H-2-37716,sh 1, rev 2 H-2-37732, sh 1, rev. 4
H-2-37734,sh 1, rev 7 H-2-37735, sh 1, rev 4; H-2-37757.sh 1, rev 5:
sh 2, rev 3 sh 2, rev 8
H-2-37758,sh 1, rev 5 H-2-37762,sh 1, rev 2 H-2-37764, sh 1, rev 2:
sh 2, rev 1
H-2-377686, sh 1, rev 2 H-2-37768,sh 1, revs H-2-37770,sh 1, rev 5
H-2-37770,sh 1, rev 4 H-2-37793,sh 1, rev 4 H-2-37809, sh 1, rev 1
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H-2-46147,sh 1, rev 3
H-2-76532,sh 1, rev 3
H-2-71618,sh 1, rev 2
H-2-46306, sh 1, rev 4
H-2-46790, sh 1, rev 3
H-2-93766, sh 1, rev 1

H-2-43158 ,sh 1, rev 1
H-2-76553, sh 1, rev 1
H-2-71612, sh 1, rev 1
H-2-38217,sh 1, rev 5
H-2-38225,sh 1, rev 1
H-2-38218, sh 1, rev 1
H-2-71609, sh 1, rev 1
H-2-71610, sh 1, rev 1

H-02-71787,sh 1, rev 1;

sh 2, rev 0
H-2-34965, sh 1, rev 18
H-2-43055
H-2-43056
H-2-43061
H-2-43153
M-2-43163
H-2-43074, sh 1-4
H-2-44500, sh 1-7
H-6-10100
H-8-10105
H-6-10106
H-6-10120
H-6-10121
H-11-4327

WO58CDR.TD.565

H-2-37325, sh 1, rev 1
H-2-76549, sh 1, rev 1
H-2-37847,sh 1, rev 2
H-2-46433,sh 1, rev 4
H-2-76550, sh 1, rev 1

H-2-93767, sh 1, rev 1;
sh 2, rev 1

H-2-38940, sh 1, rev 2
H-2-76554, sh 1, rev 1
H-2-38200, sh 1, rev 1
H-2-38218, sh 1, rev 2
H-2-38206, sh 1, rev 1
H-2-382C9, sh 1, rev 3
H-2-71611, sh 1, rev 1

H-2-71784, sh 1, rev 6;
sh 2, rev 3; sh 3, rev 7;
sh 4, rev 4

SK-2-44500, sh 1, rev 1

H-2-76531, sh 1, rev 1
H-2-37781
H-2-37794
H-2-37798
H-2-37801
H-2-37809
H-2-38939
H-2-38940
H-2-39551
H-2-39553
H-2-43028
H-2-43057
H-2-44510, sh 9
H-2-44511, sh 45

- 20 -

H-2-37758,
H-2-71083,
H-2-46303,
H-2-46789,
H-2-76555,
H-2-93785,

H-2-68274,
H-2-38372,
H-2-38211,
H-2-38222,
H-2-38210,
H-2-38220,
H-2-38939,
H-2-71618,

H-2-71600,

H-2-46973,
H-2-2904
H-2-3993
H-2-36642
H-2-37968
H-2-38200
H-2-38201

sh 2,
sh 1,
sh 1,
sh 1,
sh 1,
sh 1,

sh 1,
sh 1,
sh 1,
sh 1,
sh 1,
sh 1,
sh 1,
sh 1,

sh 1,

sh 7

WHC-SD-WO058-CDR-001 Rev. 0

rev 1
rev 1
rev 6
rev 2
rev 1

rev 1

rev 1
rev 2
rev 3
rev ?
rev 3
rev 1
rev 3

rev 2

rev 1

H-2-38202, Sh 1-3

H-2-38203
H-2-38222
H-2-38223
H-2-38224
H-2-38225
H-2-38228
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~ M:6000, sh 2

M-2600, sh 23, 24, 27,
28

H-2-46267

H-2-46269

H-2-46277

H-2-46532

H-2-5775

H-2-6000, sh 2
H-2-68503,sh 1, 2
H--2-71639

H-2-76532
H-2-76536,sh 1, 2
H-2-76537,sh 1, 2
H-2-76538

H-2-76539

H-2-76553

H-2-91866
H-2-2467,sh 16, rev Q
H-2-2467, sh 14, rev 0

WOB8CDR.TD.565

H-2-44512, sh 32

H-2-46111"

H-2-38232
H-2-43031
H-2-43036
H-2-43042
H-2-43043
H-2-43045
H-2-43049
H-2-43050
H-2-43051
H-2-43052
H-2-43053
H-2-43054
H-2-76541
H-2-76614
H-2-93766

H-2-2460, sh 10, rev 10
H-2-37734,sh 1, rev 8

-39 -

H-2-38229
H-2-38231

H-2-2469,
H-2-3411
H-2-31321
H-2-31322
H-2-35857
H-2-35859
H-2-35860
H-2-37316
H-2-37701
H-2-37768
H-2-37778
H-2-37780
H-2-76542
H-2-81359

sh 1-3

,sh1,2

. sh 2

WHC-SD-WQ058-CDR-001 Rev. 0

M-2-2467,sh 11, rev 9

H-2-2522,.sh 1, rev 6

05/91.
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Work Breakdown Structure
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1.0

2.0
3.0

WHC-SD-W058-CDR-001 Rev. 0

WORK BREAKDOWN STRUCTURE

ENGINEERING

1.1 Definitive Design
1.1.1  Definitive Design (Onsite Architect-Engineer)
1.1.2 Offsite Design Peer Review

1.2 Engineering and Inspection'during construction (Onsite
Architect-Engineer)

PROCUREMENT (Onsite Construction Contractor)
CONSTRUCTION

3.1 Onsite Construction Contractor

3.2 Offsite Construction Contractor

3.3 Operating Contractor Construction

3.4 Project Management (Operating Contractor)

A-1
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STATEMENT OF WORK

PROJECT W-058
REPLACEMENT OF CROSS SITE TRANSFER SYSTEM

Client: Westinghouse Hanford Company Date: March 11, 1991
Prepared by: J. L. Henderson/J. R. Collins

FUNCTION

This project will provide two new parallel encased pipelines to connect the SY
Tank Farm in the 200 West Area with the 200 East tank farms. This pipeline
covers a distance of approximately 6.5 miles and replaces the existing Cross
Site Transfer System. This project also provides booster pumps to assist in
West to East liquid waste transfers and the associated instrumentation and
electrical equipment.

SPECIAL REQUIREMENTS

This new system will comply with DOE Order 6430.1A, Division 13, Section 1323
for Radioactive Liquid Waste Facilities (RLWF), Federal Resource Conservation
and Recovery Act (RCRA) requirements, Code of Federal Regulations (CFR)
40CFR260-265, and the state of Washington, Washington Administration Code
(WAC), WAC-173-303.

INTERFACES

The major pipeline interfaces are at SY-241-A%B in the West Area and the 244-A
Lift Station in the East Area. There is a drain line interface with the 221-B
building. There will be instrumentation interfaces at both the East and West
Areas.

SIGNIFICANT MILESTONES

This project supports portions of the Hanford Federal Faciiity Agreement and
Consent Order (Tri-Party Agreement) (Ecology et. al. 1989) that deal with tank
cleanup. The cross site transfer system will be the principle means of waste
transfer, '

CONTRACT TYPES

The onsite architect-engineer will perform the definitive design, engineering
during construction, and acceptance testing and inspection. An independent
architect-engineer will be contracted for an independent review of the
transfer piping design concept, detail design, and stress analysis
verification. .

The onsite construction contractor will procure the major pieces of equipment.
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An offsite construction contractor will be responsible for construction of
portions of the new system. The onsite construction contractor will be
responsible for construction within the tank farms and interconnection to
existing facilities.

- REFERENCE DOCUMENTS

Engineering Study, "Replacement of the Cross Site Transfer System," Project W-
058, WOO58ES.

Functional Design Criteria, "Replacement of the Cross Site Transfer System,"
Project W-058, WHC-SD-W058-FDC-001, Rev. O.

Preliminary Safety Evaluation for the Replacement of Cross Site Transfer
System, Project W-058, WHC-SD-W-058-PSE-001, Rev. 0.

Conceptual Design Report, Replacement of the Cross Site Transfer System,
Project W-058, WHC-SD-W-058-COR-001, Rev. 0

Letter of Instruction, 9056616, Project W-058, "Cross Site Transfer System
Replacement", Canceptual Design Letter of Instruction, No. 1.

ESTIMATE BASIS

Definitive Design Deliverables

Kaiser Engineers Hanford (KEH) will provide the following engineering
documents to support construction of this project.

1.0 Civil (21)/Structural (24)

1.1  Drawings:

. 1 - Drawing list.
. 1 - Civil vicinity map.
. 4 - Civil Site Plans; one at Vent Station, one at each

Diversion Box.

. 7 - Structural: Vent Station, Plans, Sections, Elevations,
and Details. .

. 7 - Structural: Diversion Box Plans, Sections, Elevations
and Detaj]s.

. 3 - Structural: 241-SY-A, 241-SY-B, 244-A Elevations and
Details for tie-ins.

. 1 - Structural: Vent Station/Diversion Boxes liner details.

0
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1.2 Specifications:

2 - Construction Specifications input. One for fixed Price
and the other for CPAF, includes Safety Class 2
requirements.

1.3 Calculations:

Structural Calculations for Vent Station, Cover Blocks, Pump
Support.

Structural Calculations for Diversion Boxes, Cover Blocks
and Pump Support.

Structural calculations for existing valve pits/1ift station
tie-ins.

Structural calculations for miscellaneous Electrical/
Instrumentation equipment and core drills {(no HVAC at this
time).

1.4 Miscellaneous:

Design verification of Safety Class 2 items.

Input to piping for crossing of roads, railroads, and buried
water lines.

2.0 Piping/Vessels (27)

2.1 Drawings:

8 - P&ID's divided up by diversion box. Also included is a
Key Plan and P&ID details.

13 - Piping Plan/Profile drawings at a scale of 1" = 50’.
These drawings depict the coordinates and elevations of the
piping and diversion boxes. Dimensioned pipe support
locations are also shown.

4 - Pipe support detail drawings to show support and
insulation details.

17 - Piping enlarged plans, sections and details. These
drawings detail the piping and equipment in the diversion
boxes, vent station and existing valve boxes,

8 - Piping jumper arrangement drawings. These drawings
depict the jumper arrangement in each diversion box, valve
box and vent station. )
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27 - Jumper assembly drawings which are used for jumper
fabrication,

3 - Piping Plan, Sections and Details for the drain line
tie-in at B-Plant (221-B).

4 - Piping Hydraulic Diagrams to verify drainage and assist
in the hydraulic calculations.

3 - Catch Tank Vendor information drawings to be a part of
the Catch Tank procurement specification.

Specifications

1 - Booster Pump procurement specification, which includes
the instrumentation, enclosure and testing.

1 - Catch Tank procurement specification, which includes the
pump.

1 - Sump Pump procurement specification for the vent
station.

1 - Motor Operated Valve procurement specification for all
of the jumper MOV’s.

. 2 - Construction Specifications input. One for Fixed Price

and the other for CPAF,

Calculations

Code calculation to document material and wall thickness
selection for the piping.

A pipe stress calculation to document a typical expansion
Toop configuration for the Cross Site Transfer Line.

Pipe stress calculations for an assumed 15 non-typical pipe
configurations.

Stress analysis for each pipe jumﬁer.
Stress analysis for the Safety Class 2 pipe supports.
Stress analysis for the Safety Class 2 pipe anchors.

Stress analysis of the jumper head to document pipe loads
less than tested allowable.

Hydraulic calculation to size and select spray system
components.
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. Heat loss calculation to document insulation selection.

. Hydraulic calculation to document booster pump selection.
2.4 Miscellaneous I

. 130 - Weld Map drawings for CPAF weld documentation.

. Review and approval of vendor submittals for early
procurement of the booster pumps and transfer piping.

3.0  INSTRUMENTATION (29)
3.1 Drawings

. 7 - P&ID’s instrumentation input

« 16 - Logic diagrams for pump and valve operations, common
troubles and inputs tq the Master shutdown circuit.

. 2 - Multiplexer block diagrams

. 3 - CASS alarm interface drawings

. 1 - Annunciator and nameplate drawing

. 8 - Interconnection diagrams

. . 10 - Instrument panel arrangement drawings

. 4 - Transmitter rack drawings

. 9 - Plans, elevations and details drawings

* 8 - Instrumentation enclosure drawings

3.2 Specifications
. 5 - CEM specifications for instrumentation

. 3 - Procurement specifications for instrumentation plus
input to booster pump.

« 2 - Construction specification input, Fixed Price and CPAF

3.3 Calculations

. 16 - Instrumentation selection/justification calculations
. 1 - Flow meter calculation
. 1 - Tank Tevel calculation

5
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3.4 Acceptance Test Procedures
. 1 - ATP for 66 instrumentation loops.
3.5 Miscellaneous

. Review and approval of vendor submittals for early
procurement of the booster pump.

ELECTRICAL (31)
4.1 Drawings
. 6 - Site Plans will be produced to show pole modification,
transformer mounting, transmission line route and profile.
It is assumed that transmission lines and equipment pads
will be located on these drawings and also on the civil site
plans with input from electrical.

. 9 - Power Plans to depict power layout, equipment pads,
conduit/cable routing, grounding and various details.

. 24 - Elementary diagrams will provide schematics for pump
and MOV control and wiring diagrams.

. 2 - Wire run/conduit schedules will provide a listing for
all power and control circuits

. 5 - Electrical control modifications showing existing panel
modifications required at 242 A & S. Requires
instrumentation input.

. 15 - Cathodic Protection Plans

. 5 - Cathodic Protection Details

4.2 Specifications

. 2 - Construction Specification input, one Fixed Price and
one CPAF,

. Procurement Specification input for piping/vessels booster
pumps.

- 480V requirement for cathodic protection
- Metering :
- T-Lead quick disconnect requirements
4.3 Calculations
. 2 - sets of cathodic protectjon calculations

. Required transmission line evaluations

r
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» . Captor/Dapper study will be completed to provide a complete
short circuit and coordination analysis as well as a load
flow and voltage drop study.

. Conduit fill as required to verify code compliance

. Input catalog information to structural for seismic analysis
for SDC 4.1 compliance.

4.4 Miscellaneous

. Review and approval of vendor submittals for early
procurement of the booster pumps.

SPECIFICATIONS (32)

Prepare two early procurement specifications, two construction
specification and support discipline engineering in preparing two ATP's.

PROCESS TECHNOLOGY (33)

6.1 Calculations

. 8 - Shielding calculations to support the diversion box and
vent stations designs.
. 1 - Shielding calculations to determine earth covering for
piping. .
ASSUMPTIONS

The Definitive Design engineering estimate is based on the following
assumptions.

7.1 General

a. The technical baseline documents are fully approved prior to start
of definitive design and are consistent with technical baseline
identified in Section II.

b. The -definitive design is performed at one Tocation and on a § day
work week.

c. KEH is not involved in any permitting efforts.

d. The vent system as proposed in the CDR will be adequate. No HVAC
design has been planned, for either a permanent vent station
exhaust system or an upgrade of an existing exhaust system.

e. WHC will provide a waiver to those requirements in WHC-CM-4-9 that
conflict with the FDC design requirements and the approved CDR.

c-19
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The low point leak detection system as prop&sed in the CDR is
adequate for definitive design.

Pipe routing topographical survey, radiological survey and
geotechnical survey has been completed and results are available
prior to the start of definitive design.

Qualification of a 3 inch jumper connector for the design
conditions specified in the CDR by analysis and/or testing has
been completed and the results available prior to start of
definitive design.

The 30% design review will firmly establish the design concepts.
The 70% design review finalizes all maintenance and operational
comments.

A compliance matrix for DOE Order 6430.1A is not adequately
defined to prepare an estimate therefore 160 mhrs are included in
contingency.

Funding and management of independent A/E to perform peer review
of definitive design will be provided by the 0.C.

Civil/Structural

The design for sealing the diversion boxes/vent station, which is
based on current projects W-062 and W-028 definitive design will
be adequate.

Piping/Vessels

a. The specific destination of the drain from Diversion Box 2
to 221-B Building is known and no design modifications to
existing facilities are required at 221-B.

b. A hand calculation based on the use of ASME publication,
"Flexibility Analysis of Buried Pipe", E. C. Goodling, Jr.,
will satisfy the analysis requirements for the Safety Class
2 buried piping.

c. The vent and drain piping is excluded from the analysis and
testing requirements of ASME B31.3 because design pressures
are at or above zero but less than 15 psig.

Instrumentation

a. The vent station sump pump control will be provided by the
pump vendor.

b. Al1 CASS hardware and software additions or modifications
will be provided by WHC.

C-20
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c. Dedicated space will be set aside by WHC in the existing 244
Lift Station instrument enclosure for diversion box 3 and
244-A Lift Station instrument additions.

d. A1l MCS hardware and software additjons or modifications for
the 242-A MCS will be provided by WHC.

e. WHC will provide any temporary or permanent instrumentation
for integrity testing of the piping system on the swab
risers, pre-entry radiation monitoring at the vent
station/diversion boxes.

f. The 242-A building will be the instrumentatton and control
interface for MCS.

g. A UPS is not required. None was identified in the CDR.

h. The booster pump vendor will provide the ATP for the pump
controls and instrumentation.

i. The ATPs for the MCS and CASS modifications and additions
will be provided by WHC.

J. WHC will provide a 1ist of existing facility drawings during
definitive design that require ECN modification for this
project. No estimate has been provided as part of this
planning.

7.5 Electrical
The two rectifiers will meet the cathodic protection requirements.
Contingency Analysis

A contingency of 18% has been applied to the definitive design estimate
for unforeseen and unpredictable conditions. This is an engineering
Judgement and is based on completeness of design and unresolved
environmental and quality compliance issues. An additional contingency
has been applied to specific items identified during the conceptual
design and discussed below:

8.1 It has been assumed that the low point leak detection and periodic
integrity testing as proposed in the COR wil) be acceptable for
definitive design. It is uncertain at this time because a like
system has not been through the permitting process. The risk is
Jjudged to be moderate that additional leak detection will be
required. An additional contingency of 3,085 hours is included to
provide leak detectors every 1000 feet of the transfer line at the
encasement swab risers.

C-21
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a. Piping/Vessels

One additional P&ID and two additional details on planned
drawings for 176 hours. '

b. Instrumentation

Three new drawings plus modifications or additions to 26
planned drawings for 2,279 hours.

c. Electrical

Five new drawings plus additions to the wire and conduit
schedules for 630 hours.

8.2 It has been assumed that the piping jumpers can be qualified to
Safety Class 2 requirements. To date this has not been
demonstrated. The risk is judged to be high that additional work
will be required . An additional contingency of 591 hours has
been provided in piping.

DEFINITIVE DBESIGN SUPPORT
Environmental ineering Review

. Review and approve the design documents for compliance with appropriate
environmental regulatory requirements.

Safety Engineering Review {26)

. Review and approve the design documents for compliance with appropriate
safety criteria, standards and procedures.

Design Safety Analysis (36)

. Provide input to discipline design grodps on safety analysis
requirements.

. Review design for compiiance with project safety analysis documents.

. Provide equipment/system quality class requirements as necessary.

Value Engineering (38)

. Value Engineering (VE) to conduct a five (5) day VE session prior to
starting Definitive Cesign planning.

Project Management (40)

. Control the coordination interface with customer.
. Ensure the project technical, budget, and schedule objectives are met,
10
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. Submit the Definitive Design to Operating Contractor for review and
approval.

. Issue 30% and 70% design review packages.

. Coordinate the review and disposition design review comments.

. Menitor and control project cost, schedule and technical baselines.

. Manage the éngineering/inspection activities and project close our and-
turnover.

. Conduct periodic design coordination meetings with customer.

. Provide project cost and schedule status to the customer monthly.

Word Processing (4
. Process project correspondence.

. Process the Construction and Procurement Specification and Acceptance
Test Procedures.

Quality Assurance (42)

. Review, and approve the design documents for compliance with appropriate
criteria, standards, and procedures.

Acceptance Inspection (44)

. Prepare Acceptance Inspection Plan for construction and provide vendor
surveillances on early procurement contracts as required.

Project Control (45)

. Develop and maintain project schedule and cost baseline.

. Provide weekly/monthly schedule and cost analysis and variance
reporting.

Cost Estimatinj [46)

. Produce a Project Cost Estimate at 30% Definitive Design.

. Fair Cost estimate for offsite contractor.

. Produce a Project Final Cost Estimate.

. Provide estimating support as required during Definitive Design.

11
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Subcontracts and Procurement (49)

. Provide support, as required, for development of the early procurement
packages and constructibility review of the construction specifications.

Construction Forces (60

. Perform constructibility review of the definitive design media prepared
by KEH.

Construction Management (61)

. Provide input to the Construction and Procurement Specifications.

Construction Engineering {63)

. Perform a Constructibility Review of the Definitive Design documents
prepared by KEH.

Records Management (65)

. Establish and Maintain Project Engineering Files.
. Provide document distributicn support services.
ENGINEERING/INSPECTION

KEH will provide the following engineering and inspection services during the
construction of this project:

Civil/Structural (21 & 24)

. A full time, qualified civil/structural engineer will be assigned, in
the field, to support the construction effort during the early
civil/structural stage of construction. This support function will
include: 1) Review and disposition of Fixed Price Contractor
submittals, 2) Prepare and issue Engineering Change Notices (ECN’s)

3) Disposition Nonconformance Reports (NCR‘'s), 4) Attend construction
meeting, 5) Be available to assist construction personnel in resolving
technical issues.

Environmental Fngineering (22

. Perform overview and approval of all project ECNs and NCRs and
submittals to ensure compliance with governing environmental
requirements,

. Attend meetings and field trips as required to support construction
activities.

12
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Safety Engineerin 6

. Perform overview safety review and approval of all project ECNs and
NCRs.

Piping Engineering (27)

. A full time, qualified piping engineer will be assigned to the field to
support the construction effort during the piping installation phase of
the project. This support function will include: 1) Review and
disposition of Fixed Price contractor submittals, 2) Prepare and issue
Engineering Change Notices (ECN’s), 3) Disposition Nonconformance
Reports (NCR’s}, 4) Attend construction meeting, 5) be available to
assist construction personnel in resolving technical issues.

.

rumentation ineeri

. A full time, qualified instrumentation engineer will be assigned in the
field to support the construction effort during the latter phases of
construction while instrumentation installation and check out activities
are in progress. This support function will include: 1) Review and
disposition of Fixed Price contractor submittals, 2) Prepare and issue
Engineering Change Notices (ECN’s), 3) Disposition Nonconformance
Reports (NCR’s), 4) Attend construction meeting, 5) Be available to
assist construction personnel in resolving technical issues.

Safety (30}

. Provide review for approximately ECNs and approximately NCRs for
compliance with appropriate safety codes and standards.

lectrical ineering (3

. Review and disposition Fixed Price Contractor submittals.

. Prepare, issue and disposition ECNs.

. Provide disposition to NCRs.

. Prepare Acceﬁtance Test Procedures (ATPs) for the Cathodic Protection
System.

. Attend meetings and field trips as required to support construction
activities. ‘

Design Administration {35)

. Coordinate interdiscipline activities and provide performance/progress
information to support schedule and cost statusing.

13
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" Project Management (40
. Provide overall coordination of all Engineering/Inspection activities.
. Responsible for cost and schedule performance and reporting.

Quality Engineering (42)

. Prdvide review of ECNs and NCRs for compliance with appropriate criteria
and procedures.

. -Provide auditing services to verify project work is performed in
accordance with appropriate procedures,

Acceptance Inspection (44)

. Provide acceptance inspection services for all project construction.
. Provide weekly inspection reports.

. Prepare NCRs as necessary.

. Conduct acceptance performance testing.

Project Controls (45)

. Sets up and maintains costs and schedule baseline.
. Provides schedule analysis and cost trending.

Cost Estimating (46)

. Provides estimating support during construction as required to support
disposition of contractor Change Requests.

Construction Submittals (49)

. Provides contractor submittal control and distribution system to ensure
timely disposition of submittals.

Construction Forces Administration (60)

«  Responsible for managing and coordinating Construction Forces (CF)
activities.

Construction Management (61)

’ The Fixed Price Contractor will be managed by KEH Construction
Management. .

14
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Surveying (62)
. Provide horizonal and vertical control points at site for Fixed Price
Constructor use.
. Spot check Fixed price Contractor’s layout on critical structures and
equipment.
ord Turnoy
. Maintains project engineering/management files.
. Transmits project documents internally and externally.
. Responsible for project records turnover at project completion.

As-Bujlting (66

. As-built the drawings, specifications and ATPs at the completion of the
project.

15
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OPERATING CONTRACTOR STATEMENT OF WORK
PROJECT W~058
OBJECTIVES
The operating contractor shall provide daily management of the project
including planning, scheduling, coordinating and technica) direction,
such as that the following objectives are met:
A. Design
Design shall be accomplished by the onsite Architect-Engineer (A-
E) according to the cost and schedule shawn in appendix C & D.
B. Construction
Construction shall be accomplished by fixed price contractor and
the onsite construction contractor according to the cost and
schedule shown in appendix C & D.
PROJECT MANAGEMENT AND SUPPORT

The operating contractor shall provide management and technical
direction and assistance:

. Two and one-half man/years project management support - $250 K

. Two man/years safety and environmental support - $200 K

. Software development to interface with existing MCS system -
$150 K

PLANT FORCES WORK
Plant forces will provide the following - $160 K

. High/medium voltage interties
. Relay setting and coordination of electrical systems
. Initial decontamination of tie-in diversion boxes

C-28
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Conceptual Project Schedule
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Outline Specifications
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. OUTLINE SPECIFICATIONS
DIVISION 2 - SITEWORK

Section 02200 Earthwork

1. Excavation for vent stations and diversion boxes.
2. Trenches for underground piping.
3. Shore excavations deeper than 4 feet, slope greater than 1-1/2 to 1.
4. Backfil
a. Structural: WSDOT M41-10, Section 2-03.3(14)c, Method B
or C.
b. Common: Compact each layer with 1 pass of vibratory roller.
. Bedding for underground pipe or conduit: Excavated?sandy

material having less than 20 percent gravel particles (by
volume) and maximum dimension of 1/2 inch. “

5. Finish grading and stabilization of disturbed areas with 2 inch

minus gravel or locally available natural grass mixture.

6. Plastic sheet marker for buried pipe and conduit.

7. A1l earthwork shall be perfarmed in accordance with WSDOT M41-10,
Division 2.

Section 02235 Road Subgrade and Granular Base

1. Remove pavement, as required, at pipe crossings.

2. Base Course: WSDOT M41-10, Sections 9-03.9(3) and 4-04.3.
3. Top Course: WSDOT M41-10, Sections 9-03.9(3) and 4-04.3.
4. Backfill: WSDOT M41-10, Section 2-03.3(14)c, Method B.

5. Subgrade: WSDOT M41-10, Section 2-06.3.

5. Compaction Control: WSDOT M41-10, Section 2-03.3(14)d.

Section 02512 Hot-Laid Asphaltic Concrete Paving
l. Asphalt: WSDOT M41-10, Section 9-02.1(4) viscosity grade AR-4000-W.

2. Proportion of Asphalt Concrete Materials: WSDOT M41-10,
Section 9-03.8(6), Class B.

3. Construction: WSDOT M41-10, Section 5-04.3,

E-1
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Section 02831 Chain Link Fences and Gates

1. Fabric: 2 inch diamond mesh‘of #9 wire gage, Federal specification
FS RR-F-191/1.

Z. Line Posts: FS RR-F-191/43, pipe section 2.375 inch outside
diameter, 3.65 pounds/linear foot or equal strength.

3. End Posts: 2.875 inch outside diameter, 5.79 pounds per linear
foot, or equivalent strength.

4. Gate Posts: 4 inch outside diameter, 9.11 pounds per linear foot,
or equivalent strength.

5. Extension Arms: FS RR-F-191/4.

6. Tension Wires: FS RR-F-191/4.

7. Barbed Wire: ASTM A 121.

3. Gate frames fabricated from 1.90 inch outside diameter, 2.72 pounds

per linear foot, or equivalent strength; braced welded, and hot-dip
galvanized.

9. Signs: WAC-173-303-310 (2)(a).
DIVISION 3 - CONCRETE

Section 03300 Cast-in-Place Concrete

1. Concrete, Minimum Compressive Strength: 4,000 psi at 28 days.

Z2. Reinforcing Steel Bars: ASTM A 615, deformed, Grade 60.

3. Nonshrink grout, nonmetallic type.

4. Concrete Forms: Wood, steel, plywood, or approved equal.

5. A1l concrete work shall be in accordance with ACI 301 and ACI 349,

Section 03400 Precast Concrete

1. Concrete, Minimum Compressive Strength: 4000 psi at 28 days.
2. Reinforcing Steel Bars: ASTM A 615, deformed, Grade 60.
3. A1l precast concrete work shall be in accordance with PCI MNL-116

and applicable sections of ACI 301 and ACI 349.
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QIVISION 5 - METALS

Section 05500 Metal Fabrications

1. Rolled Steel Shapes and Plates: ASTM A 36.

2. Steel Bars and Rods: ASTM A 36.

3. Steel Tubing: ASTM A 500, Grade B.

4. Bolts: ASTM A 325, Type 1 or 2.

5. Nuts: ASTM A 563, Grade C, heavy hex.

6. Washers: ASTM F 436,

7. Expansion Anchors: Hilti Kwik Bolt II or Hilti HSL or similar.

8. Weld Studs: ASTM A 108, Nelson Stud welding Co, Type H4L or
similar.

9. Electrodes for Welding: E 70XX.

10. Fabricate and erect steel in accordance with AISC.

11. Welding: AWS DI.1.

12. Steel Grating: ?S RR-G-661, Type I, galvanized carbon steel.

13. Handrail: Pipe, ASTM A 53 welded or seamless, Schedule 40.

Section 05555 Stainless Steel Pit Liner

l. Stainless Steel Plate, Sheet, and Strip: ASTM A 240, Type 304L;
No. 4 finish for exposed surfaces in accordance with ASTM A 480.

2. Stainless Steel Bars and Shapes: ASTM A 276, Type 304L.

3. Filler Metal: AWS A5.4 (E 308L-15 or 16) or AWS A5.9 (ER 308L);

certified material test report for tests required in applicable
material specification of ASME Section II, Part C.

DIVISION 7 - THERMAL AND MOISTURE PROTECTION

Section 07920 Sealants and Calking
1. TBD

E-3
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DIVISION 9 - FINISHES

Section 09805 Special Protective Coating
l. Ferrous metals inside vent station and diversion boxes:
Minimum Wet Film

Thickness and Percent- Minimum
age of Film Forming Ory Film

Solids per Volume Thickness
Prime: Dimetcote
Steel Primer 205
ar similar 1.4 mils & 35% 0.50 mil
Second: Amercoat 187 or similar 4.5 mils & 22.0% 1.0 mil
Third: Amercoat 33 or similar 6.4 mils & 23.46% 1.5 mils

Fourth: Amercoat 33 or similar 6.4 mils & 23.46% 1.5 mils
Section 09900 Painting

l. Sealer for concrete floors and walls.

2. A1l exterior and interior ferrous metals (except within vent station
and diversion boxes).
Minimum
Dry Film

Ferrous Metal, Enamel, Gloss
Pretreatment: MS DOD-P-15328 0.5
Prime Coat: FS TT-P-645 1.5 mils
énd Coat: FS TT-E-489, (lass A 1.5
Finish: FS TT-E-489, Class A 1.5

DIVISION 13 - SPECIAL CONSTRUCTION

Section 13440 Instrumentation

1. Multiplexer Systems: Modular, solid-state, and consisting primarily
of the following components.
a. [nput/Output multiplexer modules.
b. Long distance transmitter/receiver modules.
C. Power supply modules.
d. Equipment enclosures for diversion boxes and vent station:

Rack mounted NEMA 12 enclosures.

£-4
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e. Equipment ené]osures for 242-S and 242-A: Wall mounted
NEMA 1 enclosures.

f. Underground cable plant.

Annunciator: Bi-alarm units, NEMA 12, 12 high by 20 wide, general
purpose cabinet for flush mounting, push button/flasher module,
silence/test push buttons, and horn.

Area Radiation Monitoring System:- Gamma detector assembly suitable
for outdoor pole mounting, with local audio/visual high radiation
and instrument failure alarms, Form C contact followers for remote
high level and failure alarms, a Jocal analog recorder output, and
an isolated externally powered 4-20 mA analog output.

Hydrogen Monitoring System: Single and multiple channel combustible
gas monitor with local and relayed outputs for remote annunciation
of 0.25 percent and 0.50 percent Lower Explosive Limit (LEL) points
for hydrogen air mixtures at nominal Standard Temperature and
Pressure (STP) conditions. Each monitor channel to consist of a
diffusion type sensor positional up to 1000 feet from a panel
mounted electronic package. The electronic package to provide a

0 to 100% LEL and analog readout, 0.25% LEL alert, 0.50% LEL alarm
contact followers for remote alert and alarm outputs, and an
isolated externally powered (intrinsically safe) 4-20 mA {0 to

100 percent level) analog output.

Leak or Flow Detection System: Thermal dispersion type probe, with
remote alarm and trouble annunciation, with local failure signals,
adequate to resolve failure mode.

Analytic Level Detection System: Extended float type, accuracy and
repeatability of 0.0050 feet per 100 feet, capable of local analog
readout and Tevel alarm annunciation, and an isolated externally
powered 4-20 mA analog output.

Programmable Logic Controller {PLC): Modular input/output (1/0),
specific 1/0 to be determined in the definitive design (estimate

96 inputs and 163 outputs), plus 20 percent of the same 1/0 mix for
future expansion; and having relay logic functions to include
multiple contact devices, latching devices, fail-safe and nonfail-
safe 1/0 points, count up and count down timers, and pulsed outputs.
Outputs rated 120 Vac, 5 A.

Instrument Enclosure: One NEMA 4X stainless steel construction.
size 74 inch x 72 inch x 12 inch (nominal), preengineered with
thermostatically controlled heating/exhaust fan; suitable for
mounting hydrogen, leak detection, and temperature alarms and MOV
controls at SY tank farm mounted on a concrete pad in accordance
with Section 03300.

E-5
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DIVISION 15 -
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Temperature: Thermocouple sensor Type T, 4-20 mA transmitter,
indicator with local high and low alarms and form C alarm follower
for instrument enclosure.

Pressure: Diaphragm pressure sensor, with flush mounted diaphragm
seal, 4-20 mA transmitter, indicator with local high pressure alarm
and form C alarm follower.

1.

A1l instruments must be compatible with applicable
environmental and process fluid parameters contained in the
Functional Design Criteria. Environmentally controlled
instrumentation enclosures shall be provided where necessary
to maintain equipment ambient conditions within operational
1imits. A1l nonloop powered instruments shall operate from a
nominal 115 V 60 Hz primary power source.

Special tools, if any are necessary to maintain
insgrumentation equipment, must be provided with that
equipment.

MECHANICAL

Section 15493 Chemical Process Piping Systems-

L.

Process Encasement Including Risers and Drain: Maximum operating
pressure, 600 psig; maximum operating temperature, 200°F.

a.
b.

C.

Safety class: - 2.

Code compliance: ASME B31.3, normal service.

Size: 2 inches to & inches.

Pipe: Carbon steel, ASTM A 106, Grade B, seamless.
Wall thickness: Schedule 40,

Bends: 36 inch radius, 90° bends.

Fittings: Wrought steel, ASTM A 234, Grade WPB, buttweld per
ANST B16.9, wall thickness to match pipe.

Flanges: 300 1b forged carbon steel, ASTM A 105.

Valves: Class 300, carbon steel, 2-way and 3-way metal

seated ball valves. Seat leakage criteria per ANSI B16.104,
Class II.

NDE: Minimum 5 percent random in-process. 100 percent
in-process on final clamshell welds.

Cleaning: None.
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Testing: Hydrostatic test at 900 psig.

Insulation: Loose fill similar to Gilsulate 500 for straight
runs. Flexible liner and rigid polyurethane for bends.

Documentation: Certified material test reports are required
for all piping, fittings, and welding filler metal.

Process Transfer and Process Jumpers: Maximum operating pressure,
600 psig; maximum operating temperature, 200°F.

a.

b.

Safety class: 2.

Code compliance: ASME B31.3, normal service.

Sizes: 3 inch.

Pipe: Stainless stee1,\ASTM A 312, Grade TP 304 L, seamless.
Wall thickness: Schedule 40S.

Bends: 36 inch radius, 90° bends.

Fittings: Stainless steel, ASTM A 403, Class WP 304L,
buttweld per ANSI B16.9, wall thickness to match pipe.

Flanges: Nane.

Valves: C(lass 300, stainless steel, 2-way and 3-way metal
seated ball valves. Seat leakage in accordance with ANS]
B16.104, Class V. Actuators, 120 Vac, electric motor,
explosion proof, radiation hardened with position indication
instrumentation.

NDE: 100 percent radiograph.

Cleaning: Water flush.

Testing: Hydrostatic test at 900 psig.

Insulation: None.

Documentation: Certified material test reports are required
for all piping, fittings, and welding filler metal.

Process Vent and Encasement: Maximum operating pressure, 15 psig:
maximum operating temperature, 100°F.

a.

b.

Safety class: 2.
Code compliance: ASME B31.3, normal service,.

Sizes: 3 - 6 inch.
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§

Pipe: Carbon steel, ASTM A 106, Grade B.
Wall thickness: Schedule 40.
Bends: 36 inch radius, 90° bends.

Fittings: Wrought steel, ASTM A 234, Grade WPB, buttweld per
ANSI B16.9, wall thickness to match pipe.

Flanges: 150 1b carbon steel, ASTM A 105.

. Valves: Class 150, carbon steel, 2-way ball valves with TFE

seats and seals.

NDE: 5 percent random radiography for the vent and 5 percent
random in-process for the encasement.

Cleaning: Water flush of vent line only.
Testing: Pneumatic test at 17 psig.
Insulation: None.

Documentation: Certified material test reports are required
for all piping, fittings, and welding filler metal.

Water Spray: Maximum operating pressure, 100 psig; maximum
operating temperature, 150°F.°

d.

b.

Safety class: 3..

Code compliance: ASME B31.3, Category D.

Sizes: 1/2 inch to 1 inch.

Pipe: Stainless steel, ASTM A 312, Grade TP 304L.
Wall thickness: Schedule 40S.

Fittings: Forged stainless steel, ASTM A 182, F 304L, socket
weld.

Flanges: None.

Valves: <{lass 150, stainless steel, 2-way ball valve, with
TFE seats and seals.

Spray nozzles: Stainless steel fulljet.
NDE: Visual.

Cleaning: Water flush,
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n. Documentation: Certified material test reports are required
for all piping, fittings, and welding filler metal.

Drains: Maximum operating pressure, 15 psig; maximum operating
temperature 200°F.

a. + Safety class: 2.

b. Code comp}iance: ASME B31.3, normal service.

C. Sizes: 3 inch.

d. Pipe: Polypropylene, ASTM D 2146.

e. Wall thickness: 0.323 inches.

f. Fittings: Polypropylene, butt-fusion joints, wall thickness
to match pipe.

g. Flanges: None.

h. Valves: None.

1. NDE: Visual.

J. Cleaning: Water flush,

k. Testing: Hydrostatic test at 23 psigq.

1. Insulation: None.

m. Documentation: Certificate of conformance in materials for

all piping and fittings.

Diversion Box Vent: Maximum operating pressure, 15 psig; maximum
operating temperature, 100°F.

a. Safety class: 2.

b. Code compliance: ASME B31.3, category D.

c. Sizes: 1/2 inch to 8 inch.

d. Pipe: Carbon steel, ASTM A 106, Grade B.

e. Wall thickness: Schedule 40.

f. 277VFittings: Forged steel, ASTM A 105, socket weld for 1/2

inch sizes. Wrought steel, ASTM A 234, Grade WPB, buttweld
per ANSI B16.9, wall thickness to match pipe for 8 inch
sizes.

g. Flanges: 150 1b carbon steel, ASTM A 105.
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h. Valves: Class 150, carbon steel, 2-way ball valves with TFE
seats and seal. Class 150, carbon steel, wafer style
butterfly valve with BUNA-N seats. :

i. NDE: Visual.

J. Cleaning: None.

k. Testing: Hydrostatic test at 23 psig.

1. Insulation: None.

m. Documentation: Certified material test reports are required

for all piping, fittings, and welding filler metal.

DIVISION 16 - ELECTRICAL

Section
l.
2.

Section

1.

Section

L.

16300 High Voltage Distribution (Above 600 V)
Conductor: Bare, aluminum cable steel reinforced (ACSR) #4 AWG.

Poles: Western red cedar, ANSI 5.1, butt treated AWPA C7, class 3,
length 45, 9"-2" standard crossarms.

Fused Cutout: 15 kV, 200 amp.
Lightning Arrester: Metal oxide type, 15 kV,

Pole Mounted Transformer: 13.8 kV-277 V, 167 kVA, single-phase,
with full capacity taps.

16400 Service and Distribution (600 V and below)

Panelboard: NEMA 4x enclosure, 120/240 Vac, single phase, 100 A
frame with main lugs only, 20 circuit.

Main Disconnect Switches:

a. NEMA 4x enclosure, 600 Vac, 400 A, 3-pole, 4-wire.

b. NEMA 4x enclosure, 240 Vac, 100 A, 2-pole, 3-wire.

Conductors:

a. Power/contrel wiring: Copper, 600 V, THWN/THHN insulation.

b. " Signal cable: 2 conductor shielded, 300 V, #18 AWG, direct
buried.

16640 Cathodic Protection

Rectifier: Outdoor, oil-immersed, 480 Vac, three-phase input,
suitable for pad mounting.



WHC-SD-W058-CDR-001 Rev. 0

a. Step-down transformer: Separate primary and secondary
windings, fully rated for maximum capacity, adjustable taps.

b. Stack: Fu11-wave'br1dge circuit, rated for 480 Vac, three-
phase 60 Hz input.

C. Provide panel for output terminals, circuit breakers, shunts,
and meters,

Anodes: Durichlor 51, type D, or similar; 2 inch by 60 inch, #8 AWG
lead wire, HMW/PE insulation, prepackaged in 8 inch by 96 inch steel
canister with coke breeze backfill.

Permanent Reference Electrode: Copper-copper sulphate, Matcor
No. PRC-CU4 or similar; 20 feet of #8 AWG copper wire; type HMW/PE
insulation.

Conductors

a. #8 AWG, 7-strand copper cable; HMW/PE insulation.

b. #6 AWG, stranded copper wire; type HMW/PE insulation.
c. #12 AWG, stranded copper wire; type THWN insulation.
d. #2/0 AWG, 7-strand copper cable; HMW/PE insulation.

Test Station Enclosure and Anode Junction Box Enclosure: Quazite
Corp. style "PG" model No. PG1324BA18 or similar; with steel locking
cover,

Test Station and Anode Junction Box: Single-hub double box, slip-
fit for 3 inch rigid PVC conduit. Provide 14, 3/8 inch silicon
bronze terminal lugs with nuts and washers. Gerome, Catalog

No. 2007 or similar.
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APPENDIX F

Energy Conservation Report and Analysis

This project is not expected to have any building or building
addition where total energy consumption is expected to exceed
500 MBtu per year. '
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APPENDIX G

| Preliminary Safety Evaluation

(Issued by Westinghouse Hanford Company under Document
No. WHC-SD-WO058-PSE-001 Rev. 0 on Engineering Data
] Transmittal No. 126424)
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' APPENDIX H

Life Cycle Cost Analysis

A Life Cycle Cost Analysis was not used on this project. The
pipeline vent system chosen for this project is the most desirable
with the least amount of operating equipment in remote sites.
This system was chosen over the other alternatives considered.
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APPENDIX |

Instrumentation Identification
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TABLE 1
INSTRUMENTATION IDENTIFICATION

AAH High-Analysis Alarm
AT Analysis Transmitter
ALS Analysis Indicator Switch
FI Flow Indicator
FS Flow Switch
HS Hand (Manual} Switch
HY Hand (Manual) Valve
I1 Current Indicator
iT Current Transmitter
LDA Leak Detection Alarm
LDE Leak Detection Element
LE Level Element
Pl Pressure Indicator
PT Pressure Transmitter

. RAH Radiation Alarm High
RE Radiation Element
TAH High-Temperature Alarm
TAL Low-Temperature Alarm
TE Temperature Element
YL Event Light
L Position Light

ABBREVIATIONS

{(Abbreviations are per ANSI Y1.1-1972 unless otherwise noted below)

CASS Computer Automated Surveillance System
DIV Diversion

HuW Hardwired

MSC Master Shutdown Circuit

MCC Motor Control Center

MOV Motor Operated Valve

TBD To be determined

MUX Multiplexer System

242-A Bldg 242-A Control Room
242-5 Bldg 242-S Control Room
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APPENDIX J

K

Physically Handicapped Assessment

(Furnished by Westinghouse Hanford Caompany)
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WHC=50-%058-COR-0U0T Rev.

RECORD KEZPING/OQCUMENTATION ON ACCOMMODATIONS OF PHYSICALLY HANCIC 2Pz
IN THE DESIGN, CONSTRUCTICN OR-ALTERATION OF BUILDINGS AND FaciLiTizs

W-058 . Cross Site Waste Transfer Lines

PRQUECT:
‘—__————__-
LOCATION: ““_2_9-95_'_ BUIZING NG & Namg 241 SY Tank Far‘m, 244-A CatCﬂ Stat“;r'

TYPE QF PRQJIECT
@ wow sunaing (on suizine ASEITION}

G ALTING ALTINATION
D LELSED MILZIRG
G AUILDING FINANCIO 1N wrOLE GR 1N PAAT BY FEQERAL GAAMT Ca LOAM

D SITL QEVELS AW ENT {GAAQING, WALKS. PARKING LoTs)

APPLICATION QF STANDARDS

D AMII AVITNR 131 STANQAAGS AaK AFPLCARLE TO amD HAYE BCEM OA miLL B¢
IMCIRROMATED 1N IhE DE3CN, CONITAUCTION, OA ALTEAA TIQhn,

D ALL STANGAADS

G UIMITED LPALUCLTION (REMARKS ON STANGLAOS TQ BE INCIRPCRATES:

EXCIPTIONS

( THE PAQIECT 1S wiTMiM ONE (CA WAAL) OF The EICIATIONT SET AUT I Fhmn SURSLAAT 10119.404 43 SHOWN BELC w:

m EICLPTION (4} NAT INTEINGED FOR CECUPARCT QR UIED 1Y The rAnQiCArrEn
D EXCIPION (3) ALTERATION HQT INYALYING ESISTING STainY, JOOAL ELEYATCAS, TIETS, T,

G LICIFTION (e MGT STRUCTURALLT FOSSIALE

GENERAL comments 1AMk Farm faciliiies are N0t incended to be QCCUnT -y
physically handicappeg perscnnel . A nandicapped indivigual
could be hindered from an expeditious evacuation if an unexpected
l1fe-threatening event werea to occur.

0y

r ) /
PREPARED oY L:}ﬂ /5/’ : / Z.
FA' T ngi'lg_ / CatE o
LPPRQYED ar )‘{’1 / !'.’w B ARV
R L. Frive 0ary

ACFEAEmCES;
FAuR SUBPART tat.13.4, (AMEMOWENT St JUNE M4} "ACTSmMuCOaTIONS FQA The AMYSICALLLT MAMOICLPRED -

AR TR, ‘AMERICLM STANOAAD SPECIFICATIONS FOA wakinG Budine g AMQ FACILITIEY ACTISSIELE TO AMG UIdate sy “hE
PHTSICALLT HANQLCAPFPED

3-1 BEST .. «~ILABLE COPY
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Plant Forces Work Review

(Furnished by Westinghouse Hanford Com"pany)
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WHC-SD-W058-CDR-UU1 Kev.

- Westinghousa Hanlord Campan Plant Farces work Review No. Date
e r . P.O.Box 1970 Richland, Wa 99352
Al eLARTRORCE RS Aiew WHC.239.50 1011890
Titla PROJECT W-058, REPLACEMENT OF :g{encé‘work Orderor | area Blag. No.

Description af wark: Describe the work to be perfarmed. Diuacuss all programmatic or physically associated wark planned, underway, or recently
complated in the work area. Inciude labor COsU and crahsinvotved other than Westingnouse tarcas. Descrine ang
estimata the cost of any work on foundations, SUUCTUres, oF ulility systems,

Project W-058, "Replacement of Cross-Site Transfer System," wil] provide a long term

E replacement piping system for the existing cross-site ransfer System. The piping sysiem will
Q connect the 241-5Y-A and B valve boxes to the 244-A lift staton. The project will feature two
U parallel pipelines, remote leak detection, three diversion boxes, vent station(s), and capability
§ for future lift stations.
T . .
g Main components of the project are:
Piping: Approximately six and one-half miles of carbon steel schedule 40, approximately 3u
LD. 6 in. O.D. pipe in pipe will be installed. The piping will be seismic category 2.
Cathodic protection may be required.
Lﬂm@m The leak detection will be fail-safe, interlocked to shut down pumps upon a
' leak or upon a leak instrumentation failure. Leak detection will be a low
points of the piping, diversion boxes, and vent stations,
F
|
t Esumatad Cost of Work:
"1, ProcuredEquipmant ~ - - - o o . . . _ _ T H 240.600
*2. Matenalsar Equipment Purchased lor ShopFabrncation = = - - L = e e oa 4 0
"3 lobSieMatenal - - - . - oL _T_ 7 H 8,000,000
4 Shoplabor - - - - - - L L L. -8 0
S. JabSwetabar - - - - - o L. ________° - 3 14,000,000
&. Other Costs (dasign, field inspecron, and OnUNgeNncy allowance) = = - = - - _ s 23,300,000
7. G'onnral Oerhead = = - - = - o o _ L _ L ... _._ - 3 1.500.000
1 . Totaligb « - - - o . _ g 47,040,000
N
*include estimated fair value of matarial or equigment acquired on site
Requester's NamesSignature J. M. Light E?)'O‘ pawe  10/19590
Based on careful consideration af ai) #5pects f the wark as described 4bave, the work is determined to be subject 10 the tallewing treatment
undar the Davis-Bacon Act. :
Covered Non-covered
D : D ﬂ p Date
W Area Wolk Rvigw Agant
H S /
c D D N JQ/Z Date i // / e,
Contpany Warx Rewef(Agent L
D ' D Date
- General Counsel's Office
The work specifieg ahove has been reviewed and iv. for assignment 1o plant forces. .
pll.
Q Chawman
E || Labor Standards Board Df SR A Date //!/IQ//C} 2,
K -1 4-6400-018 (10/89)
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WHC-239-50 10/18/90

PROJECT W-058, REPLACEMENT OF
CROSS-SITE TRANSFER SYSTEM

W-058 200E N/A
Description of Work (Continued)
Diversion Boxes: The diversion boxes will be stainless steel-lined concrete diversion boxes with drains
o or catch tanks. The diversion boxes are primary containment and will be seismic
: category 2.
ngj_cm The vent station will be at the high point of the line. It will be seismic category 2.

Emmﬂmﬂﬂam Installation of the piping will be a depth of approximately six feet. The line is
, planned to be through noncontaminated ground.
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APPENDIX L

Sketches.
Figure 1 Instrumentation/Signal Block Diagram
ES-058-C1 Civil Site Plan and Orawing List
ES-058-S1 Structural Vent Station
ES-058-52 Structuratl Diversion Boxes 1, 2, and 3
ES-058-N1 Electrical Site Plan
ES-058-M10 Piping EFD Cross Site XFR Sys
ES-058-M11 Piping EFD Cross Site XFR Sys
ES-058-M12 Piping EFD Cross Site XFR Sys
ES-058-M13 Piping Plan 200 West
ES-058-M14 Fiping Plan Cross Site Transfer Sys
ES-058-M15 Piping Plan Cross Site Transfer Sys
ES-058-M16 Piping Plan E
£ES-058-M17 Jumper Arrangement Vent Station
ES-058-M18 Piping Hydraulic Diagram
ES-058-M19 . Piping Hydraulic Diagram
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