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LETTER REPORT

200 AREA TREATED EFFLU_.IT DISPOSAL FACILITY
COLLECTION SYSTEM - 30% DESIGN REPORT

PROJECT W-049H

INTRODUCTION

The U.S. Department of Energy, Richland Field Office (RL) is in the process of obtaining
Washington Administrative Code (WAC), WAC 173-216 wastewater discharge permits for
liquid effluents on the Hanford site. Pursuant to a schedule developed by the State of
Washington Department of Ecology, the U.S. Environmental Protection Agency, Region X,
and the RL agreed to submit a 30% design report in support of WAC 173-216 permitting
activities for the 200 Area Treated Effluent Disposal Facility (TEDF), project W-049H.

A portion of the Hanford Site is divided into the 200-West and 200-East Areas which are
separated by approximately 5 mi. Project W-049H will provide a system to safely collect,
convey, and discharge liquid effluent streams for various process fac tiesin the 200-West

and 200-East areas. (See Appendix A.)

This letter report is a 30% design report and provides an overview of the 200 Area TEDF
Collection system. The overview provides the following: pipeline routings, proposed
equipment, and proposed instrumentation. This letter report represents the direction of

definitive design.

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

The collection system will utilize a combination of gravity flow and pressurized lines to
collect and convey the effluent. During definitive design, the pipe routing, location of pump
stations, and number of pump stations could vary from those outlined in this report as more
information becomes availabile. As the best available technology (BAT) is developed for

each generator facility, the location of tie-ins to project W-049H could vary considerably.
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The change in location of tie-ins could impact pipe routing. Pipe routing may need to be
altered as soil characterization along the pipe route and at the pump station sites is
completed. The original plans were to use the berm of project W-105, "Liquid Effluent
Retention Facility,” (LERF). To avoid construction complications with project W-105 and
- C-018H water lines, the W-049H water line may need to be relocated. Rerouting of the

pipes along the edge of Canton Avenue south of project W-105 may be considered.

Line sizes are based on stream flow information shown in Appendix A. There will be two
pump stations in the collection system to lift effluent to points that will allow gravity flow
to the rest of the system. The effluent streams from the 200-West and 200-East Areas will
be collected and routed via olyvinyl chloride (PVC) pipe to the east perimeter of the
200-East Area where the collection system will tie into the disposal system. Effiuent

stream flow routings are shown on sketches ES-W049H-M605 and ES-W049H-M610. (All

sketches are in Appendix C.)

Local control units (LCUs) will be provided to monitor field instruments and to monitor and
control pump stations. The LCUs will be located at each generator facility and coilection

system pump station. The LCUs will be provided with environmentally controlled

enclosures.

Power supply details for the electrical loads at the pump sti ons are shown on

sketch ES-W049H-N615.

Standard communication and signal protocols will be used for all equipment, and a
communication protocol compatible with the 242-A Evaporator and PUREX Plant
Condensate Treatment Facility (project C-018H) instrumentation and control systems will

be incorporated.
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APPROACH/EVALUATION

200-WEST AREA COLLECTION SYSTEM PIPING

The 200-West Area Collection system will consist of a combination of gravity flow and
pressurized lines. (See sketch ES-W049H-M605.) A 110,000-gal collection sump {pump
station No. 1), located east of the Plutonium Finishing Plant (PFP) near Camden Avenue,
will be provided for collection of the 200-West Area effluent. Pump station No. 1 will be
a 30-ft diameter by 25-ft deep concrete caisson. The transfer rate of pump station No. 1
is uncertain at the time of this report and will be determined during definitive design. A
20- by 20-ft insulated preengineered metal building will be provided over the caisson to

enclose electrical equipment, pumps, LCUs, and other necessary équipment.

Pump station No. 1 will provide approximately 2 hours of retention capacity for the
combined maximum flows from 222-S, PFP, U-Plant, T-Plant, and 284-W Power Plant. The
combined flow from these facilities is approximately 883 gai/min. (See Stream Flows,
Appendix A.) The 200-West Area pump station location would permit gravity flow from
284-W Power Plant (skett ES-W049H-M606, line A), U-Plant and PFP (sketch
ES-WO043H-M607, lines D and C, respectively). The effluent generated by the 221-T Plant
(sketch ES-W0439H 1606, line A) and the 222-S Building (sketch ES-W049H-M608, line E)
will transfer via a pressurized system supplied by another project. Pumps will be provided
to transfer the collected effluent to a disposal system in the 200-Ea: Area. Manholes will
_be provided where two colleétion lines join and at point‘s in the gravity line where a change

in direction is required. (¢ ch ES-WQ049H-Mt )

200-EAST AREA COLLECTION SYSTEM PIPING

The 200-East Area collection system will consist of a combination of gravity flow and
pressurized lines. {See sketch ES-W049H-M610.) The 200-East Area gravity
transfer/collection piping will be routed through the center portion of the 200-East Area to
a point southwest of the LERF. (See sketch ES-W043H-M610.) This routing will permit
gravity flow to the tie-in with the disposal facility as well as from the Plutonium Uranium

Extraction Facility UREX) chemical sewear. (See sketch ES-W049H-M610, line 1.} The
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B-Plant chemical sewer effluent will require a pressurized system to route the effluent to
the 200-East Area collection piping. (See sketch ES-W049H-M610, line H.) Pump station
No. 2 will be provic 1 for the B-Plant chemical sewer effluent. Existing B-Plant pumps at
221-BF and 216-B-64 pump pit will be used for the B-Plant steam condensate and the
B-Plant process condensate streams, respectively. (See sketch ES-W049H-M610, line J.)
A capped connection to the 200-East DLF Project W-503 future laundry facility (see sketch
ES-WO049H-M610, line K) and a manhole for the future Hanford Waste Vitrification Plant
(HWVP) will be provid'ed (see sketch ES-W049H-M610). An inspection and clean-out port
will be provided for the PUREX effluent stream. (See : etches ES-W049H-M605 and
ES-WO049H-M610, line I.) Manholes will be provided at all tie-in points with the transfer line
and at points in the line where a change in direction occurs. {See sketch

ES-WO049H-M605.)

200-WEST TO 200-EAST AREA TRANSFER COLLECTION SYSTEM PIPING

The transfer piping from the 200-West Area to the 200-East Area will consist of a
pressurized and gravity flow pipeline. (See sketches ES-W049H-M609, ES-W(049H-M610,
and ES-W049H-M611.) Pump station No. 1 will pump effluent to a high point between the
200-East and 200-West Areas. From this high point, the effluent stream will gravity flow
to the tie-in point with the disposal facility system. (See profile on

sketch ES-W049H-M608.)

INSTRUMENTATIC | AND CONTROLS _

The instrumentation and control system will provide local and remote monitoring of the
200 Area TEDF colle(_:tion system. The capability to monitor the generating facilities and
to monitor and control pump station sites will be provided under project W-049H at the
project C-018H control room. Monitoring and control capability will be provided at all LCUs.

The proposed instrumentation and control system will provide the following:
. Three new operator control stations in the project C-018H control room.
. Local control units capable of stand-alone operation at the remote generators and

pump stations.
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. Local operator interfaces (LOls) at all LCUs.

The three operator control stations located in the project C-018H control room will be
programmed to provi‘de su_pervisory control, alarm management aphics, engineering
overview capabilities, engineering detailed analysis displays, and data for trending and
reporting purposes. Each station will consist of multicolor cathode ray tubes, interface

keyboards, and a 40-key, touch-screen annunciator display.

The existing project C-018H engineering operator control station will be able to configure
the control algorithms, build process graphics, fill predefined control displays, configure

interlocks, incorporate control strategies, and determine operating sequences for the added

equipment.

The LCUs located at the pump stations will contain the necessary input/output (I/O) signal
processing, safety interlocks, pump sequencing, linearizing algorithms, and controllers to
locally control and monitor the pump stations. The LCUs will provide the ability to monitor

and control the pump stations from the' LCU location and the C-018H control room.

Local control units at the 200-West and 200-East Area generators will contain the
necessary equipment to monitor the BAT signals from the generators. Local operator
interfaces will be provided with LCUs used to monitor BAT signals. Local control units will

be sized for a minimum of 32 alarm signals as either inputs and/or outputs.

Local access to signals will be via LOI with touch screen electroluminescent flat panel
displays. Local control units and LOIs will be mounted in National Electrical Manufacturers
Association (NEMA) Type 4 enclosures equipped with closed system air conditioning. The
LCU configuration will be accomplished with the engineering workstation provided by
project C-018H. An uninterruptible power supply (UPS) will be provided for each LCU.
Each UPS standby power system will be sized to allow a safe shutdown of its LCU and

prevent hazardous shutdown conditions.
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The 1/0 is categorized as analog inputs, analog outputs, digital inputs, or digital outputs.
A minimum of 30% spare capacity for each /0 type will be provided at each generator and
pump station site. The I/0 summary listing is an approximation. (See Appendix B.) An
accurate assessment will be possible after evaluation of the individual generator’s use of

BAT to maintain effluent, chemical, and radiological characteristics within project W-049H

target levels.

Normal and UPS standby power systems will be designed to meet the requirements of the

National Electrical Code and National Electrical Safety Code.

Power for the electrical loads at the pump stations will be supplied by the sources indicated

on sketch ES-W049H-N615.

The 85-hp turbine pump motors for pump station No. 1 will be controlled by variable
frequency drives. These drives will allow pump speed control or torque control of either
motor locally, or from a remote control room. Pump speed or torque control will be via a

4 to 20-mA analog dc signal provided by the project monitor and control station.

The grounding system design will comply with the requirements of the National Electrical

Code, National Electrical Safety Code, and IEEE 142.

Lighting system designs will meet the requirements of the llluminating Engineering Society

lighting handbook, "Application Volume."

Building interiors will be provided with industrial grade, energy-efficient fluorescent fixtures.
All exterior lighting will be provided by photoceli-controiled, low-pressufe, sodium-vapor

fixtures.
Outdoor receptacies will be ground fault circuit-interrupting receptacles.
Underground conduits will be PVC-coated rigid steel or concrete-encased, Schedule 80,

PVC conduit.
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Data from the 200-West Area and 200-East Area generator and pump station sites will be

transmitted over telephone lines to a project C-018H control room. Tri smissions will be

via wire modem from each generator and pump station site.
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INPUT/OUT SUMMARY

MOTOR CONTROL STATION

The input/output (I/0) count for project W-049H is listed by 1/0 type. The 1/0 types
were limited to four (see legend below). The 1/0 types will be expa ied during
definitive design. Listed below is a legend for those types of 1/O referenced and a

- summary 1/0 list containing system total I/0 and total 1/O termination boards required
per local control unit (LCU). Different /O termination board prices were assumed equal
for the purposes of is report. Local control units and local operator interfaces (LOl) are

required at the following locations.

_-'200-East Area . (6) __ st Are: :
LCU/LOI 10 - Pun station No. 2 LCU/ALOI 20 - Pump station No. 1
LCU 11 - B-Plant (BPS & BCS) LCU 21 - T-Plant generator tie-in
generator tie-in LCU 22 - 222-S generator tie-in
LCU 12 - PUREX generator tie-in No. 1 LCU 23 - PEP generator tie-in
LCU 13 - PUF X generator tie-in No. 2 | LCU 24 - U3 - plant generator tie-in
LCU 14 - PUF X generator tie-in No. 3 LCU 25 - 28 W generator tie-in

LCU 15 - 200-East Area ! atindry
RERL __INPUT/OUTPUT TYPE LEGEND

4-20 mA smart transmitter analog input (24 Vdc transmitter » power by LCU)
4-20 mA analog output

Discrete contact input (120 Vac external power by others)

Discrete contact output (120 Var gon*~~t vnltana hu hinvarl
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INPUT/OUT SUMMARY

MOTOR CONTROL STATION

MOTOR CONTROL STATION INPUT/OUTPUT SUMMARY TOTALS
MINIMUM 30% CONTINGENCY PER INPUT/OUTPUT TYPE INCLUDED

LCU 10: 9 2 12 5 2
LCU 11: 9 NA 24 NA 1
LCU 12: 9 NA 24 NA 1
LCU 13: 9 NA 24 NA 1
LCU 14: 9 NA 24 NA 1
LCU 15: 9 NA 24 NA 1
LCU 20: 13 3 8 5 2
LCU 21: 9 NA 24 NA 1
LCU 22: 9 NA 24 NA 1
LCU 23: 9 NA 24 NA 1
LCU 24: 9 NA 24 NA 1
LCU 265: 9 NA 24 NA 1

B-2
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