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Tabular summary on cach diagram.

Transmitting Instruments: Output capability.
Receiving Instruments: Input impedance.

Loop Wiring Inmcdancc Estlmatc bhased on wire sizes and
lengths shown.

Total loop impedance.
Reserve output capacity.
Conduit and cable schedule names.

Interconneciing Wiring Diagrams:

Diagrams, device designations, and symbols in accordance with NEMA
ICS1. :

Diagrams shall bear electrical Construction Subcontractor's signature attesting -
diagrams have been coordinated with Division 16, ELECTRICAL. -

Show:

'Flectrical connections betwcen equipment, consoles, pamcls tcrmmal
junction boxes and field mounted components.

Componcnt and panel terminal board identification numbers, and .
-external wire and cable numbers. -

Circuit names matching Conduit and Cable Schedule.

Intermediate terminations between field clcmcnts and pancls for,e.g.,
to terminal junction boxes and pull boxes

Pull boxes.

Factory Demonstration Test (PDD Provide FDT documentation for control panels.

Installation Details: Include modifications or further details required to adequately |
define installation of 1&C components.

List of spares, expendables, test equipment and tools.

PROCESS INSTRUMENTATION AND
CONTROL SYSTEMS (PICS) 13401-7 of 42
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SUBMITTALS-APPROVAL NOT REQUIRED

Information/Record (IR): For PICS equipmenit, prov1de Manufacturer s Certificate of Proper
Instalfation and readiness for operatron o

Tank Farm Contractor Training Plan: In accordance with Article TRATNING.

Construction Quality Control Test Data: Provide documentation of Operation
Readiness Test (ORT) and Performance Acceptance Test (PAT). ‘

Operation and Maintenance (O&M) Manuals:

Content and Format:

Complete sets O&M manuals.
Sufficient detail to allow operation, removal, installation, adjustment
calibration, maintenance and purchasing replacements for each PICS
component.
Final versions of Legend and Abbreviat-ior_r-Lis'ts.

Include:

Process and Instrumentation. Dlagrams One reprodumble copy of
revised P&ID to reﬂect as-buﬂt PICS des1gn

Refer to paragraph Shop Drawmg_s for the following items:
Bill of Materials.
| Catalog Cuts.
_ Cempoﬁerrt Data Sheets
Panel Control Diagrams.
Panel Wiring Diagram.s,_ one reproducible copy.
Loop Diagrams, one reproducible cepty.__

Interconnecting Wiring Diagrams, one reprodueible Copy.

 PROCESS INSTRUMENTATION AND
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~ Device O&M manuals for components, ‘electrical devices, and
' meehameal devices include: -

Operatlons procedures.

Installation requirements and procedures.. '
Maintenance requirements and procedures.
| Troubleshooting procedures.

Calibration procedures,

Internal 'sehemaﬁe-and wiring diagrams.

Component Calibration Sheets from field quality control
calibrations. '

List of spares, expendables, test equipment and tools provided.

List of additional spares, expendables, test equtpment and tools
recommended.

Factory Demonsiration Test (FDT), Operational Readiness Test (ORT), and

Performance Acceptance Tests (PAT) Submittals:

Preliminary Test Procedures: Outlines of proposed tests, forms, and
checklists. :

Final Test Procedures: Proposed test procedures, forms, and checklists.

Test Documentation: Copy of signed off test procedures when tests are
completed. '

Am)heanon Software Submlttal and Design Workshops;

Location: There shall be a minimum of six (6) workshops held at the Tank
Farm Contractor’s facility (or by video and audio conferencing) during the

- course of the project.

Objective: To provide a vehicle by which the Tank Farm Contractor is able
review and comment on PLC, OIU, communication hardware, standard
software, and application software submittals and application software
development.

PROCESS INSTRUMENTATION AND
CONTROL SYSTEMS (PICS) 13401-9 of 42
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Documentation: Apphcatloﬁ Sbffware suppher shall summarize resolutions
reached in each workshop, including cost and schedule impacts and distribute
copies to Tank Farm Contraetor. .

Order and minimum topics to be covered in each workshop:

Applications Software Design Workshop (kick off) that estabhshes
project processes, including:

Workshop obj ectives,
Submittal proééss.
‘Review Work S'e.'quence and schedule.

Loop smciﬁ;:aﬁoné; P&tD Review Workshop:

Apphcatlon Software Supplier use P&IDs and Spec:ﬁcaﬁons to
present how the proposed control system design and -
Applications Software will meet the functional requirements
specified herein. '

At the completion of workshop Applications Soﬂware Suppher
modlﬁes as necessary Loop Speciﬁcatlons '

Submit finalized Lo.o_p Spemﬁc_aﬂon along with an outline of .
any application software cost and schedule impacts.

PLC Software Standards Submittal Workshop: PLC Software
Standards shall be developed in a Software Standards Workshop.

. Ladder diagram standards for commonly used ﬁmctmns mcludmg the
following:

Objective: To develop, unplement and review lmplementahon
of PLC Soﬂware Standards in ladder Togic programming.

Ladder diagram standards for commonly used functions,
including the following: -

High and low .proce_ss_vériable alarm checking.
' Instrument failure alarm detection.
Equipment start/stop control.
PROCESS INSTRUMENTATION AND

CONTROL SYSTEMSI_(PICS) 13401-10 of 42 _
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Equipment failure detection.

- Equipment run time.

Leak detection and equipment interlocks.

Signal filtering,

Flow totalization.

Alarm routines.

VInterface' with OIU.

- Memory mapping, data transfer (read/write, remote set

point adjustment, pump control and alarm -
management).

Submit for review ladder logic programming for each PLC
~ including: descriptive ladder logic, cross references, memory
map and point databases.

OIU Standard Workshop:

Objective: To develop, implement, and review implementation
of OIU standards with Tank Farm Contractor. )

Desien Products and Topics to be Finalized:

OIU and PLC integration.
OIU tag naming conventions.

Process, set point, and runtime grap’hic':s.;

Display paging and navigation.

Dymamic Objects: Pumps, valves, gates, compressors,
ete. ‘

Equipment control {hrough pop up windows.

General data entry through the OIU.

 PROCESS INSTRUMENTATION AND
CONTROL SYSTEMS (PICS) 13401-11 of 42
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~ Dynamic Qbijects; Pumps, valves, gates, process
-indicators, indicators with alarms, data entry, controller
face plate, and tanks.

Security.
Alarm Mauagement

Mlmrnum OIU Design Products and Toplcs to be Finalized for
Each OIU:

Eight (8) Process Graphics.

Eight (8) Pop-Up Equlpment Opera’uon Control
Graphics.

One (1) Alarm Summary Process Control .Gfraphic.
.' One (1) Ala;rr_n History Process Control Graphic.
" One (1) Equipmerrt Runtime Process Control Graphic.. :
One '(t) Analdg Pro'ce.ss' Summary Controt Graphic.
Submit for review OIU programming and development for

each OIU computer including: memory mapping, database
- structures, graphic displays, and alarms.

DELIVERY. STORAGE, AND HANDLING: _
Provide site and warehouse storage facilities for PICS equipment.

Prior to shipment, include corrosive-inhibitive vapor capsules in shipping containers, and
related equipment as recommended by the capsule manufacturer ‘

Prior to installation, store items in dry indoor Iocatrons Provide heatmg in storage areas for.
- items subject to corrosion under damp condrtlons

Cover panels and other elements that are exposed to dusty construction environments.

Electrical equlpment (Valves instruments, sensors, enclosures) shall be wired complete and

in accordance with the manufacturer s wiring dragrams and instructions.

- Completed wiring diagrams shall be incorporated in the O&M submlttal.

~ PROCESS INSTRUMENTATION AND
CONTROL SYSTEMS (PICS) 13401-12 of 42 |
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ENVIRONMENTAL REQUIREMENTS:

Standard Environmental Requirements: Unless otherwise noted, pr0v1de equlpment for
continyous operation in these environments: :

Freestanding Panel and Consoles:

Inside: NEMA 12.

Smaller Panels and Assemblies (that are not Freestanding):

Inside: NEMA, 4X.

All Other Locatiqns: NEMA 4X,

Field Elements: Outside.

Special Environmental Requlrements DeSIgn panels for continuous operatlon in

: enwronments listed:

Bulldmcr Sump Local Control Panel io be installed inside Cell No. 1 and Cell No. 2
Crest Pad Buildings.

Transfer Pump Local Control Panel to be installed inside Cell No. 1 and Cell No. 2
Leachate Transfer Buildings.

Leachate Storage Tank Local Control Panel to be installed outdoors ad_] acent to Cell
No. 1 and Cell No. 2 Leachate Storage Tanks.

Combmed Sump Local Control Panel to be installed inside Cell No. 1 and Cell No. 2
Crest Pad Buﬂdmgs

Control Panel to be installed inside Cell No. 1 and Cell No. 2 Crest Pad Buildings.

Environmental Desien Requirements: Environmental conditions are defined below;
Inside:
Temperature: 10 to 30 degrees C.

Relative Humidity: 15 to 90 percent noncondensing.

NEC Classification: Nonhazardous.

PROCESS INSTRUMENTATION AND
CONTROL SYSTEMS (PICS) 13401-13 6f 42
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Qutside:
Temperature: Minus 40 to 40 degrees C
Relative Humidity: 15 to 90 percent noncondensing.-

NEC Classification: Nonhazardous (except for mtenor of Combined Sump
Assembhes)

Snow Accumulation: 5 inches. -

SEQUENCING AND SCHEDULING:

Activity Completion: The following is a list of key activities and their'eompletion criteria:

Shop Drawings: Reviewed and approved.

Factory Demonstration Testing of Control Panels: Reviewed and accepted.

Hardware Delivery: Hardware delivered to site and inventoried by Tank Farm
" Contractor

ORT: Completed and required test d_oeumeqtation accepted.
PAT: Completed and required test documentatlon accepted.

PICS Substantial Completion: When Constructlon Manager issues Certlﬁcate of Substantlal
Completion.

Prerequisites:
- AIPICS Submittals have been completed. |
PICS has successful.ly completed FDT and PAT._=
Tank Farm Contractor training plaﬁ is on schedule.

Al spares, expendables, and test equlpment have been dehvered to Tank Farm
Contractor. :

PROCESS INSTRUMENTATION AND
CONTROL SYSTEMS (PICS) 13401-14 of 42
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PICS Acceptance: When Construction Manager issues a written notice of Final Payment and
Acceptance. . o L

Prerequisites:
Certificate of Substantial Completion issued fof PICS.
Punch-list items completed. '
Final revisions to O&M manuals accepted.
Maintenance service agreements for PICS accepted by Tank Farm Contracltor..

Prerequisite Activities and Lead Times: Do not siart the following key Project activities until
the prerequisite activities and lead times listed below have been completed and satisfied:

Activity ) Prerequisites and Lead Times

Submittal reviews by Tank Farm Contractor acceptance of Submittal
Engineer and Tank Farm breakdown and schedule.

Contractor : S

Hardware purchasing, Associated shop drawing Submittals completed.

fabrication, and assembly.

Shipment _ Completion of PICS Shop Drawing and Quaiity Control .
: : Submittals, preliminary O&M manuals, and Factory
Demonstration Testing. ‘
ORT ORT procedures completed; notice 3 weeks prior to
start.
Tanlk Farm - Tank Farm Contractor training plan completed.
Contractor Training
PAT | , Startup, Tank Farm Contractor training, and PAT

procedures completed; notice 4 weeks prior to start.

PART 2--PRODUCTS

GENERAL:

The general functions of the PICS are as depicted on the Drawings. The PICS Contractor
shall provide a full-featured system that is complete, calibrated, and fully operational.

PROCESS INSTRUMENTATION AND
CONTROL SYSTEMS (PICS) 13401-15 of 42
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Like Equipment [tems:

Use products of one manufacturer and of the same series or family of models to
. achieve standardization for appearance, operation, maintenance, spare parts, and
manufacturer S services.

Implement all same or similar functions in same or similar manner. For example,
control logic, sequence controls, and display layouts:

LOOP SPECIFICATIONS:

Location: Afticle SUPPLEMENTS.

-

' Organization: By unit process and loop number.

Functional Requiremeénts for Control Loops:

Shown on Drawings, in Panel Control Diagrams, and Process and Instrumentation
Diagrams (P&ID). P&ID format and symbols are in accordance with ISA S5.1,
except as specified or shown on Drawings.

Suppleinentf_:d by Loop Specifications.

‘ Subheadings. for Each Loop: .

" Functions: Cléﬁﬁes functional pérform'ance of loop, inchuding abstract of interlocks..

Components Lists major components for each loop Information listed
include: Tag numbers.

Component Identlﬁoatlon Codes: Alphanumeric codes of requlred
components. Refer to Component Speczﬁcatlon referenced in Art}cle
SUPPLEMENTS. '

Component Names and Options: Required to tailor general Component
Specifications to specific application. For example, special materials,
mounting, size, unit range, scale, set poim_:s, and controller options.

- 1&C COMPONENTS:

Components for Each Loop: Major components for each loop are listed in Instrurﬁent'List
referenced in Article SUPPLEMENTS. Furnish all equipment that is necessary to. achieve
required foop performance.

- PROCESS INSTRUNIENTATION AND
CONTROL SYSTEMS (PICS) 13401-16 of 42
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Component Specifications: Generalized specifications for each type of component are
located in Article SUPPLEMENTS.

 NAMEPLATES AND TAGS:

Panel Nameplates: Enclosure identification located on the enclosure face.

Location and Inscription: As shown.

Materials: Laminated plastic attached to panel with stainless steel screws.
Letters: 1/2- meh white on black background, unless otherwise noted.

Component Nameplates—Pane] Face: Component identification located on panel face under
or near component.

Location and Inscription: As shown.
Materials: I.aminated plastic attached to panel with stainless steel screws.
Letters: 3/16-inch white on black background unless otherwise noted

Component Nameplates— Back of Panel: Component identification Iocated near component
inside of enclosure, '

- Inscription: Component tag number.
Materials: Adhesive backed, laminated plastic.

Letters: 3/16-inch white on black background, unless otherwise noted.

Legend Plates for Panel Mounted Pushbuttons, Lights, and Switches:
hlseription: Refer to: |
Table under paragraph Standard Pushbutton Colors anci Inscriptions.
Table under para.graph Standard 1.ight Colors and Inscriptions.
P&IDs in Drawinos

Materials: Fngraved plastic, keyed legend plates. Secured to pane! by rnountlnoF nut
for pushbutton light, or switch.

Letters: Black on gray or white background.

PROCESS IN STRUMENTATION AND
CONTROL SYSTEMS (PICS) 13401-17 of 42
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Service Legends: Component identification nameplate loc'ated."on face of cofnponentl.‘ )

Inscription: As shown, | |

Materials: Adhesive baeked, laiﬁiﬁeted plastic.

Letters: 3/16-inch white on black backgfeﬁnd, unless otherwise neted."
Namefags: Comp‘onent identification for field devices.

Inscﬁptioﬁ:' Component tag number. |

M.'aterials.:: 16-éauge, Tﬁipe 304 stainless steel.

Leﬁers: 3/16-inch imposed.

Mounting: Affix to component with 16- or 18-gauge stamless steel wire or stainless
steel screws.

ELECTRICAL'REQUIREMENTS:

In accordance with Division 16, ELECTRICAL’.

1&C and electrical components, termlnals wires, and enclosures: UL recogmzed or UL
listed. :

Wires Within Enclosures: |
dc Cn‘cults |
T_Yp_ 600-volt, Type SIS stranded copper
Size: For current 1o be carried, but not less than No. .'14 AWG.
Analog Slgnal' Circuits: |
Type: 600-volt stranded copper, twisted shielded pairs.

Size: No. 16 AWG, minimum.

PROCESS INSTRUMENTATION AND
CONTROL SYSTEMS (PICS) 13401-18 of 42
Part 1il.11.4D-250 184570B.SEA



[
[« NI N R LR SR

[P RTINS RN FC RN VS N PO S I NG T NG T N T 1 NG T 6 N T N T S 6 e s el el e
AN R W = O WIS B LN O YR W

]

£ s o L L
m-Ikat\J-EO\D

Project Title: Integrated Disposal Facility WA 7890008967, P g‘;‘a'tgt?g?s’:;i:gl ggg;&
Document Type: Construction Specifications (C-1) - -

- RPP-18489, Rev. 0

Other dc Circuits:

Type: 600-volt, Type SIS stranded copper.
Size: For current carried, but not less than No. 18 AWG.

Special Signal Circuits; Use manufacturer's standard cables.

Wire Identification: Numbered and tagged at each termination.

© Wire Tags: Snap-on or élip-on PVC wire markers with legible machine
printed markings and numbers. Adhesive or taped-on tags are not acceptable.

Wires entering or leaving enclosures, terminate and identify as follows:
Analog and discrete signal, terminate at numiaéred terminal blocks.
Special signals, terminated using manufacturer‘s standard connectors.
Identify wiring in accordance with Division 16, ELECTRICAL. |

Terminal Blocks for E_nclosmres:

Wire spare PLC /O points to terminal blocks.
One wire per terminal for field wires entering enclosures.
Maximum of two wires per terminal for 18-WG wire for internal enclosure wiring.

Spare Terminals: 20 percent of all connected terminals, but not less than S per
terminal block.

General:

Connection Type: Screw compression clamp.

Compression Clamp:

Complies with DIN-VDE 0611.

Hardened steel clamp with transversal grdves that penetrate wire
strands providing a vibration-proof connection.

Guides strands of wire into terminal.

PROCESS INSTRUMENTATION AND
CONTROL SYSTEMS (PICS) 13401-19 of 42
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Screws: Hardened steel, captive énd self-locking.
Current Bar; Copper or treated bfass.. |
Insulation:
Thermoplastic rate_ci for minus 55 to plﬁs 110 degfee C.
Two funneled shaped inputs to facilifate wire 'en'try.'
quntin_g: | | |
Standard DIN rail,

Terminal block can be extracted from an assembly without displacing
adjacent blocks. '

End Stops: Minimum of one at each end of rail.

Wire Preparation: Stripping only permitted. |

Jumg' ers: Allow jumper installation without loss of space on terminal or rail.

 Marking System:

Terminal number shown on both sides of términal block.
Allow use of prepri'ntéd' and._ﬂf-:{l'd marked tags.
Terminal strip numbers shown on end stop's'.'

‘Mark terminal block and terminal strip numbers as showmn on Panel '
Control Diagrams a.nd Loop Diagrams.

Terminal Block, General—Pumosc: N

Rated Voltage: 600V ac.
Rated Current: 30 amb.
Wire Size: No. 22 to No, 10 AWG.

Rated Wite Si.ze: No. 10 AWG.

 PROCESS INSTRUMENTATION AND
CONTROL SYSTEMS (PICS) 1340120 of 42
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Color: Grey body.
Spacing: 0.25 inch, maximum.
Test Sockets: One screw test socket 0.079-inch diameter,

Manufacturer and Product: Entrelec; Type M4/6.T. -

Terminal Block. Ground:

Wire Size: No, 22 to No. 12 AWG.

Rated Wire Size: No. 12 AWG.

Color: Green and yellow body.
Spéoing: 0.25 inch, maximum.

Grounding: Ground terminal blocks electrically grounded to the mounting rail.

Manufacturer and Product: Entreleé; Type M4/6.P.

Terrainal Block, Blade Disconnect Switch:

Rated Voltage: GOOV ac.

Rated Current: 10-amp.

“Wire Size: No. 22 to No. 12 AWG.

Rated Wire Size: No. 12 AWG.

Color: Grey body, orange switch.

* Spacing: 0.25 inch, maximum.

Manufacturer and Product: Entrelec; Type M4/6.SN.T.

‘Terminal Block, Fused, 24V de:

Rated Voltage: 600V dc.

Rated Current: {6-amp.

PROCESS INSTRUMENTATION AND
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- Wire Size: No. 22 to No. 10 AWG.

Rated Wire Size: No. 10 AWG.

Color; Grey body.

Fuse: 0.25 inch by 1.25 inches.

.Indication: LED diode 24V dc.

Spacing: 0.512 inch, maximum,

Maﬁufactl_lrer and Product: Entfel‘ec; Typé M10/13T.SFL.

Terminal Block, Fused, 120V ac:

Rated Voltage: 600V ac. .

Rated Current; 16-amp.

s

Wire Size: No. 22 to No. 10 AWG. -

Rated Wire Size: No. 10 AWG.

Color: Grey body.

- Fuse: 0.25 inch by 1.25 inches.

Indication: Neon Lamp 110V ac.:

Leakage Current: 1.8 mA, maxinﬁlm.
Spacing: 0.512 inch, mammum '

Manufacturer and Product: Entrelec; Type M10/13T.SFL.

Terminal Block, Fused, 120V ac, High Current:

Rated Voltage: 600V ac.

Rated Cusrent: 35 amps.

Wire Size: No. 18 to No. § AWG.

PROCESS INSTRUMENTATION AND
CONTROL SYSTEMS (PICS) 13401-22 of 42
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Rated W ire Size: No. § AWG.

Color: Grey.

Fuse: 13/32 inch by 1.5 inches.

Spacing: 0.95 inch, maximum.

Manufacturer and Product: Entrelec; Type MB1 0/24SF

Grounding of Enélosu:res:

Furnish copper isolated ground bus. Take car to-ensure that this bus is connected to
the safety ground bus at only one point.

Single Point Ground for Each Analog Loop: -
Group and conﬁect shields in following locatiOns:
Control Panel. |
Ground terminal block rails to ground bus.

Analog Signal Isolators: Furnish signal isolation for analog signéls that are sent from one

“enclosure to another and where required to provide proper function. Do not wire in series

instruments on different panels, cabinets, or enclosures.

Power Disiribution Wii_:hin Panels:

Feeder Circuits:

 One or more 120V ac, 60-Hz feeder circuits as shown on Drawings.
Make provisions for feeder circuit conduit entry.
Furnish terminal blocks for termination of wires.

Power Panel: Furnish main circuit breaker and a circuit bredker on each.' individual
branch circuit distributed from power panel.

Locate to provide clear view of and access to breakers when door is open.

PROCESS INSTRUMENTATION AND
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Breaker Sizes: Coordinate such that fault in branch circuit'will blow ohly
branch breaker but not trip the main breaker.

' Branch Circuit Breaker: Select size of 01rcu1t breaker to-suit load at
250V ac.

Breaker Manufacturers and Products: Alten-Bradley 1492-GH.

Circuit Wmng P&IDs and Control Diagrams on Drawmgs show function only. Use.
following rules for actual circuit wiring: _ .

- Devices on Single Circuit: 20, maximum.

~ Multiple Units Performing Parallel Operations: To prevent failure of any
single branch circuit from shutting down entlre operat10n, do not group all .
units on same branch circuit. :

Branch Circuit Loading: 12 amperes continuous, maximum.

Panel Ll,qhtmg and Service Outleis: Put'on separate 15-amp, 120V ac branch .
circuit.

Provide 120-volt-ac plugmold for _paﬁel components with line cords.

' Signal Distribution:

Within Panels: 4 to 20 mA dc signals may be distributed as 1 to 5V de. x
Outside Panels: Isolated 4 to 20 mA dc only.
. All signal wiring in twisted shielded pairs. -

Between Panels: 4 to 20 mA de signals isolated by current signal isolators.

Signal Switching:

Use dry circuit type relays or switches.
No interruption of 4 to 20 mA toops during switching.

Switching Transients in Associated Signal Circuit:

410 20 mA dc Sienals: 0.2 mA, maximum.

1 to 5V dc Sienals: 0.05V, maximum.
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Current Signal Isolators:

' Solid state three- and four-way isolation of the input signal, two output signals, and external

power supply.

Features:
Zero and span trim adjustments using 15-turn potentiometers.
Calibfatio_n independent of load. |

Signal Interface;

Input; 4 to 20 mA dc maximum inipedance: 75 ohms.

Output: Two 4 to 20 mA de. Capable of drives output load unpedance up to
1 050 ohms independent of supply voltage to isolator.

Enclosure: NEMA 1, unless otherwise noted.
Mounting: DIN rail, unless otherwise noted.

Power: 115V ac, unléss otherwise poted.

Manufacturer; Moore ECT Isolators; or approved equal.

Intrinsic Safety:

Programmable three-channel switching amplifier with intrinsically safe input circuits,
used to isolate and transfer discrete signals from Class I Class IT; or Class ITI
hazardous location to a nonhazardous location.

Inputs: Three-channel dry contact inputs to switching amp liﬁer.

Outpuis: Three-channel SPDT dry relay contact outputs, each selectable to be (N.O.)
or (N.C.) Output function dependent upon input condition.

Indications: Two-color switching status LED fdr cach channel “Yellow™ LED when
output relay is energized. “Green” LED with power ON status, “Red” LED for Fault
Condition.

Slipply Voliage: 10-30 VDC.
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.20

1 Power Consumption: >2 watts.
g | .Ouggut contact Ratings: 500 VA/60W.
;l A:pprovals and Certifications: FM approved, and CSA Certiﬁe.d.
g Manufacturer and Product: TURK MD13-231Ex0-R/24VDC or equal.
g Relays: . . :
10 _
11 General:
12 ' : _
13 _ Relay Mounting: Plug-in type socket.
g . : Relay Enclosure: Furnish dust cover.
ig’ | : Socket Tyjp. ¢; Screw terminal ihtéfface .with Wmng |
ig : Socket Mounting: Rail.
n  Provide holddown clips. ~ *
gg | Control Cireuit Switching Relay, Nonlatching:
?51 DR Type: Compact general-purpose plﬁg-in.
gg .' Contact Arrangement: 3 Form C contacts. B
gg ~ Contact Rating: 10A at 28V dc or 240V ac.
g? o | ~ Contact Material: Silver cadmium oxidé_: alloy_-. '
gg | Coil Voltage: As noted or s_hownl. _
gg : . Coil Power: 1.2 watts (dc), 1.75VA (ac).
gg ‘ Expected Mechanical Life: 10,000,000 operations.
gg o Expected Electrical Life at Rafed Load: 100,000 operations.
j(ll ' Indication Type: Neon or LED indicator lamp.
jg ‘ Push to test button.
44
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Manufacturer and Product: Allen-Bradley; 700-HA Series.

Forall 1 1-pin relays use Allen-Bradley 700—1—11\1203 For 8-pin relays, use
Allen—Bradley 700-HNZOB

Control Circuit Switching Relay, Latching:

Type: Dual coil mechanical latching relay.
Contact Arrangemént: 2 Form C contacts.

Contact Rating: 10A at 28V dc or 120V ac.

Contact Material: Silver cadmium oxide alloy.
Coil Voltage: As noted or shown.

Coil Power: 2.7 watts (dc), 5.3VA (ac).

Expected Mechanical Life: 500,000 operations.

Expected Electrical Life at Rated Load: 50,000 operations.

Manufacturer and Product: Potter and Brumfield; Series KB/KBP.

Control Circuit Switching Relay, Time Delay:

Type: Adjustable time delay relay.

Contact Arrangement: 3 Form C contacts.

Contact Rating: 10A at 240V sc.

- Contact Material: Silver cadmium oxide alloy.

Coil Voltage: As noted or shown.

Operating Temperature: Minus 10 to 55 degrees C.

Repeatability: Plus or minus 0.5 percent.

Timing Module: Solid state multifunction plug-in module. Plugs into socket to
add timing feature to general purpose relay.

Manufacturer and Products: Allen-Bradley 700-HT1 for ac, 700-HT2 for de.
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Power Supplies: -

Furnish to power instruments requiring eXtemall de power, including two-wire
transmitters and dc relays. L

Convert 120V ac, 60-Hz power to dec power of appropriate voltage(s) with plus or
minus 0,03 percent voltage regulation and ripple control to assure that instruments
being supplied can operate within their required tolerances. '
* Provide output over voltage and over current protective dev_ices to:
Protect instruments from damage due to power supply failure.

Protect power supply from damage due to external failure. )
Enclosures;: NEMA 1 in accordance with NEMA 250.
Mount such that dissipated heat does not adversely affect other components.
Fuses: For each de supply line to each individﬁal two-wire transmitter.

Type: Indicating.

Mount so fuses can be easily seen and replaced. '
Resistbrs: All resistors used to derive ai 1-5V dc signal from a 4-20 mA de signal shall
be 250 ohm, %1 percent, 3 watts, axial lead, non-inductive wire wound, welded
construction, silicone coated, 1,000V ac dielectric. Vishay-Dale RS-2B-NS or equal.

250 ohms is a standard value in this line, and use of a resistance other that 250 ohms
is not acceptable. .

Internal Panel Lights for Freestanding Panels:
Type: Switched 100-watt fluorescent bac_k-of—panel. lights.
Quantity; One light for every 4 feet of pal_riel width.
Mounting: Inside and in the top.o_f back-qﬂpanel area.

- Protective metal shield for lights.
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Service Outlets for Freestanding Panels:
Iip@_: Three-wire, 120-volt, 15-ampere, GFI duplex. feceptaclés.
nantity:

For Panels 4 Feet Wlde and Smaller One

For Panels Wider Than 4 Feet: One for every 4 feet of panel w1dth, two
minimum per panel.

Mounting: Evenly spabed along back-of-panel area.

Standard Pushbutton Colors and Inscﬁptions Use followihg color code and inscriptions for
pushbuttons unless otherwise noted in Instrument List, Article SUPPLEMENTS.

Tag Function Inscription(s) Color -
OO ON : - Red
OFF Green
oc . OPEN Red
"CLOSE Green
- oca | OPEN | Red’
' CLOSE . Green
AUTO White
O0A ' ON Red
OFF Green
AUTO White.
MA MANUAL | Yellow
'AUTO White
ss START Red
STOP - Green
RESET  RESET Red
_ENIERGENCY STOP __EMERGENCY STOP Red

Unused or Noninscribed Buttons: Black,

PROCESS INSTRUMENTATION AND
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Standard Light Colors and Inscriptions: The foiloWin.g{téblé givés the inscriptions for service

legends, and the lens colors for indicating lights.

Tag Function

' ON
OFF
OPEN
CLOSED
LOW
FAIL
HIGH
AUTO

- LOCAL

REMOTE

Lettering Color:

Inscription(s)

ON
OFF
OPEN
CLOSED
LOW
FAIL

HIGH
AUTO

MANUAL
LOCAL
REMOTE

Black on white and amber Tenses.

White on red and green lenses.

FABRICATION:

General:

"Color

Red
Green
Red
Green
Green
Amber

Red

White
Yellow
White

Yellow

Panels with external dimensions and instruments arrangement as'shown on Drawings.

Panel Construction and Interior Wiring: In accordance with the National Electrical

Code, state and local codes, NEMA, ANSI, UL, and ICECA.

Fabricate panels, install instruments, wire, and plumb, at the PICS factory.

Electrical Work: In accordance with Division 16, ELECTRICAL.

Shop Assembly: No panel assembly other than cotrection of minor defects or minor transit
damage shall be done on panels at site.

UL Label for Enclosures; UL label statmg “L1sted Enclosed Industrial Control Panel *
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Wiring Within PICS Panels:

Routed through slotted PVC wiring duct with mating cover.

Hinge ermg Secure at each end so that bending or twisting Wﬂl be around
longitudinal axis of wire. Protect bend arca with sleeve

Arrange wiring neatly, cut to proper length, and remove surplus wite.

Abrasion protection for wrre bundles wh1ch pass through holes or across edges of
' sheet metal :

Coniections to Screw Type Terminals:
Locking-fork-tongue or ring-tongue lugs.

Use manufacturer's recommended {ool with required sized anvil to make
crimp lug terminations-and to avoid crossovers at a 90 degtee angle.

Wires terminated in a crimp lug, maximum of one.

Lugs installed on a screw terminal, maximum of two.

Connections to Compression Clamp Type Terminals:

Strrp, prepare and install wires 111 accordance with terminal manufacturer's
recommendations.

Wires installed in a cornpression screw and clamp, maximum of one for field
wires entering enclosure, otherwise maximum of two, or quantity as approved
by manufacturer.

Splicing and tapping of wires, allowed only at device terminals or terminal blocks.

Terminate 24V dc and analog terminal blocks separate from 120V ac circuit terminal
blocks. ' |

Separate analog and dc circuits by at least 6 inches from ac power and controt wiring, -
except at unavoidable crossover points and at device terminations.

Arrange wiring to allow access for testing, removal, and maintenance of circuits and -
-components.

Plastic Wire Ducts Fill: Do not exceed manufacturer's recommendation.
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1 Temperature Control:
3 Freestanding Panels:
1
5 Nonventtiated Panels: Size to adequately dlss1pate heat from equipment
6 mounted inside panel or on panel.
7 _
8 Ventilated Panels;
9 . ' '
10 Provide all ventilated panels with louvers and fans with filters or other.
11 cooling means as required to maintain internal temperature between
12 40 degrees F to 90 degrees F.
13 :
14 For panels wit_h backs against_ wall, furnish louvers on top and bottom
15 of panel sides. =
16 _
17 For panels without backs against wall furnish-louvers on top and
18 bottom of panel back.
19 _ . N
20 Louver Construction: Stamped sheet metal.
21 o , _
22 Ventilation Fans:
23 o X - ‘
24 - Furnish where required to provide adequate cooling.
25 o - . i
26 Create positive internal press'ure ‘within panel.
27
28 Fan Motor Power: 120 volts 60-Hz ac, thermostatically
29 controlled. '
30 L S :
31 Alr Filters: Washable aluminum, Hoffman Series A-FLT.
33 Refrigerated System: Furnish where heat dissipation cannot be adequately
34 accomplished with natural convection or forced ventilation. Smaller Panels (that are
35 not freestanding): Size to adequately d1351pate heat from equipment mounted 1n51de
36 panel or in panel face.
37. _
38  Freestanding Panel Constructlon:
39
40 Materials: Sheet stecl, unless othemflse shown on Drawmgs with minimum thickness
41 of 12-gauge, unless otherwise noted.
42
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Panel Fronts:

Fabricated from a single piece of sheet steel, unless otherwise shown on
Drawings.

No seams or bolt heads visible when viewed from front.
Panel Cufouts; Smoothly finished with rounded edges.

Stiffeners: Steel angle or plate stiffeners or both on back of panel face to
prevent panel deflection under instrument loading or operation.

Internal Framework:

Structural steel for instrument support and panel bracing.
Permit panel lifting without racking or distortion.

1ifting rings to allow simple, safe rigging and lifting of pancl during installation.

Adjacent Panels: Securely bolted together so front faces are parallel.
Doors: Full heigljlt, fully gasketed access doo;s where shown on Drawings.
‘ Lgm Three-point, Southco Type 44.
Handles: “D)” ring, foldable type.

Hinges: Full length, continuous, piano type, steel hinges with stainless steel
pins. ' '

Rear Access Doors: Extend no further than 24 inches beyond panel when’
opened to 90-degree position.

Front and Side Access Doors: As shown on Drawings.

Nonfreestanding Panel Construction:

Based on eﬁvironmental design requirements required and referenced in Article
- ENVIRONMENTAL REQUIREMENTS, provide the following:

For pariels listed as inside:

Enclosure Type: NEMA 12 in ac_cordance with NEMA 250.
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Materials: Steel.

" For all other panels:

Enclosure Type: NEMA ‘4X__in accordance with NEMA 250.
Materials: Type 316 staiﬁless steel.

Metal Thickness: 14~gauge,_mini_mum.

Doors:
Rgﬁber-gasketed with continuous hinge.
Stainless steél lOcka_bié 'qu.ickfr'eléésé cl&rﬁps. |
Manufacturers: ‘_
" Hoffman Engineefhlg Co.
H.F.Cox. |

Factory Fihishin,cz:

" Enclosures:

Staiﬂless Steel and Aluminum; Not painted.

Nonmetallie Pahels: Not painted. |

Steel Panels:
Sand panel and remove mill scale, rust, grease, and oil.
~ Fill imperfections and sand smooth.
Prepare ‘metal and paint panei"interiof and exterior with one’ coat of '
epoxy coating metal primer, two [inish coats of two-component type
epoxy enamel. -~ ' 3

Sand surfaces lightly between coats;

-Dry. Film Thickness: 3 mils, minimum.

Color: Light gray.
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Manufacturer's standard finish color, except where specific color is indicated. If
manufacturer has no standard color, finish equipment with light gray color.

CORROSION PROTECTION:

Corrosion-Inhibiting Vapor Capsule Manufacturers:

Northern Instrmhents; Model Zerﬁst VC.
Hoffmann Engineering Co; Model A-HCI.

SOURCE QUALITY CONTROL:

Factory Demonstration Testing (FDT):

Scope Test PICS control panels to demonstrate panel assemblies are operational,
© prior to shipment: :

Locatijon: PICS factory.

Loop-Specific Functions: Demonstrate proper functions for each control loop, as
shown on P&IDs and as required. :

“Make following documentation available to Construction Manager both before and
after FDT:

Master copy of FDT procedures.

List of equipment to be tested iﬁcluding make, model, and serial number.
Equipment and loop verification 'sheets signed by PICS Construction
Subcontractor showing that each equipment and loop has been tested and has
functioned properly.

PART 3--EXECUTION

EXAMINATION:

For eqiiipment not provided by PICS, but that directly interfaces with the PICS, verify the
following conditions:

‘Proper installation.
Calibration and adjustment of positioners and I/P transducers.

PROCESS INSTRUMENTATION AND
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" Correct control action.

Switch settings and dead bands.

Opening and closing speeds and travel stops.

Input and output signals.

Report discrepancies to the Cons_tmcﬁon_Manager,
INSTALLATION:

Material and Equipment Installation: Retain a copy of manufacturers instructions at s1te,
available for review at all times.

Electrical Wiring: As specified in Division 16, ELECTRICAL

Removal or Relocation of Materials and Equipment:

Remove from site materials that were part of the existing facility but are no longer
used, unless otherwise directed by Construction Subcontractor to deliver to
Construction General Contractor,

Repalr affected surfaces to conform to type quahty, and finish of surroundmg
surface. :

CONSTRUCTION QUALITY CONTROL

Testing:

Onsite testing shall be required for each major process instrumentation and control
system in accordance with this section and submitted/accepted test procedures.
Provide personnel and equipment in support of Operation Readiness (ORT) and
Performance Acceptance (PAT) testing. o :

Tests shall be performed to demonstrate that each function is implemented and
operational. These tests are electrical component tests to be performed in advance of
facility-wide construction acceptance testing (CAT). CAT shall be performed in
accordance with Division 1 requirements. Copies of all tests shall be subrmtted as
specified herein.
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Startup and Testing Team:

Thoroughly mspect installation, termmatlon and adjustment for components and
systems.

Complete onsite tests.
Complete onsite training.
Provide startup assistance.

Operational Readiness Testing (ORT) Inspections and Calibrations: Prior to startup, inspect
and test to ensure that entire PICS is ready for operation.

Loop/ Component Insnections and Calibrations:

Check PICS for proper installation, calibration, and adjustment on a loop- by-
loop and component-by-component basis. :

Prepare component calibration sheet for each active component (except
simple hand switches, lights, gauges, and similar items). -

Project name.

Loop number.

Component tag numbef.

Component code number.

Manufacturer for elements.

Model number/serial number.

Sﬁmmary of ﬁmctioﬁal requiremehts, for example:
VIndicators and recorders, scale and chart ranges.
Transmitters/converters, input and output ranges.
Computing elements’ function.

Switching elements, unit range, differential (fixed/adjustable), (

reset (auto/mannal).
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Calibrations, for exaniple:

Analog Dev1ces Actual inputs and outputs at O 10, 5 0, and
100 percent of span, rising and falling.

Discrete Devices; Actual trip points and reset points.
Space for comments. -

These inspections and calibrations will be witnessed by the Construction
Manager or designated representative(s).

Performance Acceptance Tests (PAT):

General:
Test all PICS elements to demdnétrate that PICS satisfies all requirements.
Test Format: Cause and .eff_e_ct.
Person céﬁducting fést initiates an inpu_t'(cause)..
Speciﬁc test requirement is s.ati'sﬁed if correct result (effect) occurs.

Procedures, Forms, and Checklists: _

Conduct tests in accordance with, and documented on, Tank Farm
Contractor accepted procedures, forms, and checklists. -

Describe each test item to be pef.forméd.

- Have space after each test item descnptlon for sign off by appr()pnate
party after satisfactory completlon

Required Test Documentation: Test procedures, forms, and éhecklists. All
signed by Construction Manager and Construction General Contractor.

Conducting Tests:

Provide special testing materials, equipment, and software.

Wherever possible, perform tests using actual process variables,
equipment, and data. - :
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If it is not practical to test with real process variables, equipment, and
data, provide suitable means of simulation.

Define simulation techniques in test procedures.

Coordinate PICS testing with Construction Manager and affected
Construction Subcontractors.

Test Requirements:

Once facility has been started up and is operating, perform a witnessed PAT
on complete PICS to demonstrate that it is operating as required. Demonstrate
each required function on a paragraph-by-paragraph and loop-by-loop basis.

Perform local and manual tests fer each loop before proceeding to remote and’
automatic modes.

- Where possible, verify test results using visual confirmation of process

TRAINING:

General:

equipment and actual process variable. Unless otherwise directed, exercise
and observe devices supplied by others, as needed to verify correct signals to

-and from such devices and to confirm overail system functionality. Test .

verification by means of disconnecting wires or measuring signal levels is
acceptable only where direct operation of plant equipment is not possible.

Make updated versions of documentation required for PAT evailab_le to
Construction Manager at site, both before and during tests.

Make one copy of O&M manuals available to Construction Manager at the
site both before and during testing.

Provide an integrated training program to meet specific needs of Tank Farm
Contractor's personnel in accordance with submitted and accepted training plan.

Include training sessions, classroom and field, for managers, engineers, operators, and
maintenance personnel.

Provide instruction on two working shifts as needed to accommodaie the Tank Farm
Contractor's persomnel schedule.

Tank Farm Contractor reserves the right to make and reuse video tapes of training
sessions.
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Provide reference handouts that cover the course content for ail personnel attendmg
any course or training session.

Operations and Maintenance Training:,

Include a review of O&M manyals and survey of spares, expendables and test
equipment.

Use equipment similar to that provided or currently owned by Tank Farm Coniractor.
Provide training suitable for instrument techmc1ans w1th at least a 2-year associate

engineering or technical degree, or equivalent education and experience in electronics-
or instrumentation. .

Operations Training:

Training Session Duration: One 8-hour instructor days.

Number of Training Sessions: T_wo.'
Location: Site.

Content: Conduct training on loop-by-loop basis.

' Loop Functions: Understanding of loop ﬁmct1ons, 1ncIud1ng 1nterlocks for
~ each loop. :

Loop Operation: For example, adjus_ting process variable set points,
AUTO/MANUAL control transfer, AUTO and MANUAL control,
annunciator acknowledgement and resetting.

Interfaces with other contro} systems.

Maintenance Training:

Training Session Duration: One 8-hour instructor days.

Number of Training Sessions: One.

Location: Project site.

Content: Provide training for each type of component and function provided.

Loop Functions: Understanding details of each loop and how they function.
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RPP-18489, Rev. 0
Component calibration.

Adjustinents: For example, controller tuning constants, current switch tr1p
points, and similar items.

Troubléshooting and diagnosis for cbmponents. |
Replacing lamps, fuses. ,
Cdmponent removal and replacement.

.Periodic maintenance.

CLEANING/ADJUSTING:

Repair affected surfaces to conform to type, quality, and finish of surrounding surface.
Cleaning:
Prior to closing system using tubing, clear tubing of interior moisture and debris.

Upon completion of Work, remove materials, scraps, and debris from interior and
exterior of equipment.

PROTECTION:

Protect enclosures and other equipment containing electrical, instrumentation and control
devices, including spare parts, from corrosion throngh the use of corrosion-inhibiting vapor
capsules. :

Periodically replace capsulés in accordance with capsule manufacturer's recommendations.
Replace capsules just prior to Final Payment and Acceptance.

SUPPLEMENTS:
Supplements listed below, following “END OF SECTION,” are part of this Specification.
Supplement 1—Instrument Listing for Cell No. 1 and Cell No. 2.

Supplement 2—Component Specifications.
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Supplement 3—PLC Input and Output List.

Supplement 4—I.oop Specifications.

END OF SECTION 13401
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Tastroment Listing Sorted by Equipment Number

WA 7880008967, Part Il Opsrating Unit 11

Intagrated Disposal Facility

, IN§TRUMENT LISTING FORUCELL NO, 1 ;\r-m CELL N0, 2
Trers | Rev]  Tapl T;*E 2 | Tags |Tag4 Deseriptinn Deseription Deawing Companent Numher Tryeess Ranges | Eng, Unlis Defall Clomsinenis
Asen Process ISA | Eqt#

U T ct | om Crest Pal Huileding Contyol Punel Enclosure T2830885 . | Reference 13401 FICS NA m‘“;_’;‘f;‘;‘;’;’:;:{‘l“‘”g' 48"V x20"D x 72" High NEMA 12
2 g 219(Y) . LH CP 11013 Criwt Pad Byilding Control Panel Operaior Illtcr.faun Unit H-Z-430835 Y§U VNA E.ﬂll}l‘llel Cummunication

2i.3 [1} VY LHE. (9] unl Crest l’a(ll!uildinﬁ Control F'anel Muin ind Syl Breakers H-2-830855 Refprence 13401 PICS NA

21 4 219(Y) T cp 0os Crest Pad Building Congrol Panel High Density Breakers H-2-330855 Referense 13481 PICS NA

22 0 V) LH cr ol Crest Pad Muilding Control Panel ) Surge Pratection H-2~830_855 Reference 13401 FICS NA

13 { @ 215(¥) LH cp [1[V}] Cyest Pad Building Cantrol Panel - ’_ 24V e Power Supp lies T-2-BHIE55 Referonce 13401 PICS NA Sﬁ%‘&:::.;‘;:ﬂ:r ::::,:]lll‘;s::::lulless
24 U UMY LH [ w1 ‘ Crest Padd Bullding Control Panck PLC, V0, Power Supply anfl Chugsis H-2-§30885 Y50 NA

13 [} 19(¥) LT ce (i1 Cresi Pard Bullding Contaol Famel PLC Progranming and Communieation Suftware H-2-R31855 T ¥sn NA

Pl 0 21{¥) LH CI.‘ a1 Crest Pad Building Control Pumed Programuming Laptop F[_-?.-BSLIHSS Y50 NA

25 [ ZID(Y]l ©Ld cr 15 Cyest Panl Bubiding Control l'.ancl Ethernet Switch and Mouting Bracket H-2-830855 Y30 NA

26 ] Y LH cr oot Crest Pud Byilding Confro Fanel Wiving Dust H-2-830855 Refevence 13401 PICS NA

710 It LH ce (L Cyiest Fad Beilding Control Punel Wiring Terminal Sivips Aualyg H-2-330855 R.ui'erem'e 13441 PICS NA

290l 2 [ wn cr | wor Crost Fad Tnilding Conérol Panel Iterpusing Retays M-2.-850855 Reference 13401 TICS NA

| a 210(Yy LH cr 001 Cacst Panl Builiding Control Pancl ‘Wiring Terminal Strips Discrete and Fower H-2-330858 Reforenre 13401 PICS NA

3 u YY) LH cr ool Crest Pad Builiting Control Fanel Loekdng Meehiniam H-2-830855 Reference 13401 PICS NA
30 4] 219(¥) ) IH ) cp 0ot Crc.sf Pad Bullding Continl Panct Cooling Fan H-2.830855 Reference 1340i PICS NA ‘
30 (1] 2U9(Y) . LY cr Qo1 Crost Fad Eu_illlmg Confrol Pancl Tewiperiture Thermusiat H-2-330855 Reference 13401 PICS NA Rﬂ.eg;“_;g&';:z}:ﬁ:r;’ e
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Inlegrated Disposal Facility

Document Type: Constrietion Specilicalions {C-1)
RPP-18484, Rey, 0

Insteament Listing Sorted by Equipment Number

WA 7820008987, Part Il Operating Unit 11

Integrated Disposaf Facility

INSTRUMENT LISTING FOR CELL NO. 1 AND CELLNOG. 2
Tiew | Rew Tag 1l Tag2 Tag3 | Tagd Desevipfion Deseription Drawing Compoaeni Number Process Ranges - | Eny, Units Detail Comments
Area Process IBA Eqi #
31 a 219(Y) LT CP o0l Crest Pad Buililing Control Pusel Programming Receptucle H-2-830855 Reference 13461 PICS NA
2| 0] uoy | TH cr 1 Crest Pad Enilding Control Panel Uninerropiite Puwer Supply H.2-830855 Ydp NA Refescnes Controls va Divg. 1050 VA, £20V in - 120V out
H-2-830H57 sheet 2
B o 219(Y) n CP 0oL Crest Pad Building Cuntrol Panet Incamdescent Lighting T-2-33U855 Referenee 13401 PICS NA
1 ) in v | oo Crest Pad Building Control Punel Sigmal Tsolut T-2.430855 Reference 13401 FICS NA Beference Cinitrols on i,
3 " 219(T) C 1 vest Pad Bullding Conirol Pune! ignal Isolutors -2 erence 19 H-2-530857 sheet 2
Crest Pad Building Sump.anl Control . Refercnee Controly va Dwg, 16"W x 81 £ 16"H NEMA 4X with
40 ] 2TH(Y) LH LCP 402 Paricl Englosure H-2-830855 Refevence E3481 PICS NA H-2-830857 sheei 2 internal retuys, terminals -
Combined Sump Instringic Sptety Local : . N Reference Conkrols on Dy, 16™W x B"D x 16" H NEMA 4X with
00 218(Y) 28 LCP | 003 Comfrol Panel o Enclosure - H-2-B308S5 Reference 13401 PICS NA T-3-83U557 sheet 2 internal relays, terminals
: Leachate Storage Tanlg Local Control — . - y Reference Cuntrols on Dwg. 16"W x 8"D x 16" H NEMA J4X with |
64 0 | 21y(¥)20L LI 1ce U.Ull Panel Enclosure: R-2-831855 Reference 13401 PICS NA 112830857 sheet 2 internal relays, torminals -
- | Leachate Transler Fuoyy Lac;il Control . P Refercnee Controly v D, lﬁ"w x 8" x 16"H NEMA. 4X with
4? 0 | AR LH Lcr 005 Pancl Enclosuse H-2-830855 Reference 13401 PICS KA H-2-830857 sheet 2 intermal velyys, torminaly
4 1] TNV LH LI 101 | Eenchate Callection and Removal System Panel Mount Level Tndlcator H-2-830654 sheet 1 of 4 827 bt 2695 Inchcs
5| 0| sy | EU LT | 101 | Leachstc Collection and Removal System Submexsikte Proysure Tre H-2-830854 sheei 1 of 4 L4z 202675 toches | Detall Nﬁ;agul:z“s:)wg' H-2-{Sensar supp ""(';m ios
E 0 2%Y) | LH - LI 104 Ecals Deleetion System Panel Mount Level ll‘llﬁ;::lflll‘ H-2-830854 sheet 1 f 4 S27 Ui 26,75 Inches
: Sensor supplicd with terminuti d (]
dd 0 2190Y) LH LT 144 Leuk Detection System Swpmersible Pressure Transduer - TH-2-830854 sheet 1 of 4 L42 0 tu 26.75 Tneches - (TBX) unqler this section and instadied hy
Jrump vendoy B
45 1] 1Y) LI Hs 195 | Cresi Pad Building Sump Control Bamel Local Conirol Panel Mount Hatdsywitch H.2.83085 sheet 1 ot 4 Wiz NA On/Oif Bypass Operation
46 0 21%(Y) 1115 LBE 108 Crest Pad Building Sump Lenrk Defection Senyﬁr H-2-530854 sheet 1 of 4 L10Y Actuate elevnulnu  Fect Detait Nné;”':;fw.g' B2 174 stem actostion trom hotiom
a7 | o | oy | Im | oasm | 1os Chitast Pad Building Stovp High Level Fioat I1-2-436854 sheet 1.of 4 LA Adln “‘,;;;l"ﬂ"“""" Feet | Dol N"é; 6;';?“’“' H2-
0] aewy | om | TSEE | 185 | Crest Pad Building Sump High High Level Float P-2-B30854 sheet 1 of 4 18 A“"’";,Z;';"““"'-‘- Feet | Dol N";’; U"s“sf“’g' ez
aw o | axy | our | wsu | s Erest Pad Building Sump Low Level Float 112430854 sheed L of 4 L8 A"““;‘;:‘ﬁ"“""“ Feet D"‘““N“é;”‘;';f“g' B2
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Project Title: Integrated Disposal Facility

Instrument Listing Sorted by Equipment Number

WA 7880008867, Part Il Operating Unit 11

D Type: Ce pecifi (C-1) Integrated Disposal Faciiity
RPP-18489, Rev. 0
INSTRUMENT LISTING FOR CELL NO. 1 AND CELL NO.2
Tiem | Rev | Tagi Tag2 | Tagd | Tag4 Description Description Drawing Component Number | Process Ranges | Eng. Units Detail Comments
Area Process | 1SA | Equ#

60| mowy | wn | mT | 204 Leak Detection Systems Pamp In-Line Flow Magmeter H-2-830854 sheet 1 of 4 4 1015 = R B2 | 415 PSI Range with intcgral transmitter
63 | 0 219(Y) ‘LH HS w04 Leak Detection System Pump Muotor Control Handswitch =

86 [ 0 219(Y) L Pl 204 Leak Detection System Pump Pressure Gauge

64| 0 219(Y) LH YL 204 Leak Detection System Pump Motor Contrel On Indicator

(4] 0 219(Y) LA HS 05 Crest Pad Building Sump Pump Motor Contral Handswitch

w | 0| 2w LH 171 205 Crest Pad Building Sump Pump Pressure Gauge

66 | 0 219(Y) LH YL 205 Crest Pad Building Sump Pump Mater Contrul On Indicator

67T | @0 219(Y) LH HS 207 Combined Sump Pump Motor Control Handswitch

(8] L 219(Y) LH YL 207 Combined Sump Pump Maotor Control On Indicator

121 219(Y) LH HS bl Crest Pad Building Control Panel Muunt Switch H-2-830854 sheet 1 ol 4 Miz NA Alarm Acknowledge Switch

70 0 21%Y) LH JSH 219 Crest Pad Building Power Relay H-2-830854 sheet 1 of 4| Reference 13401 PICS NA Power Relay mounted inside Control Panel |
1 u 219(Y)1 LH T 219 Crest Pad Building Pancl Mount Temp Indicator H-2-H30854 sheet 2of 4 7 ~40 0 40 Celsius

ki o 219(Y) LH T ny Crest Pad Building Temperature Transmitler H-2-830854 sheet 1 of 4 LE] 40 to 40 Celsius ‘With integral (ransmitter
n|o| 2w LH YAL | 219 Crest Pad Building Alarm Light H-2-830854 sheet 1 of 4 M3l NA

1" L] 21%(Y)1 LH m e Leachate Transfer Building Pancl Mount Temp Indicator H-2-830834 sheet 2 of 4 §27 =40 to 40 Celsius

B0 219Y)1 LH T 0 Leachate Transfer Building Temperature Transmitter H-2-830854 sheet 2 of 4 T3 =40 1o 40 Celsius With integral transmitter

T U] 219(Y) LH YAL 0 Leachate Transfer Building Alarm Light H-2-830854 sheet 2of 4 M31 NA

Part lil.11.4D-278
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Project Title: Integrated Disposal Facilsty

Instrument Listing Sorted by Equipment Number

WA 7880008967, Par Il Operating Unit 11
Integrated Disposal

Document Type: Canstruction Specifications (C-1) Facity
RPP-1B489 Rev. ()
INSTRUMENT LISTING FOR CELL NO. | AND CELL NO. 2
Item | Rev| Tagl Tag2 | Tagd |Tagd Description Description Drawing Component Number Process Ranges | Eng. Units Detail Comments
Arca Process I5A Eqt #

w0 |z | | BS | m """"“5"‘"';:;“"‘"‘:“"“‘ Local Control Panel Mount Handswitch | H-2-830854 sheet 2 of 4 Mi2 NA onor Bypass Operation

75 | o |29 | e | Lsum | 3o Leachute Storuge Tank Level Switch H-2-830854 sheet 2 of 4 LIA “m":'_;' MR | i | Beted N“‘.;a‘;?"' R

7% | o |209v201 | m | LsSLL | 3m Leachate Storage Tank Level Switch H-2-830854 sheet 2 of 4 LIA "“"*m";""“ ol N‘.;;:’"' Bk

7o |z | | LT | sm Leachate Storuge Tank Submersible Pressure Transducer H-2-830854 sheet 2 of 4 La2 010108 R R o p m-&ﬁ'ﬂm sy

7% | 0 |29y | e L |04 Leachate Storage Tank Local Control Panel Mount Level Indicator | H-2-830854 sheet 2 of 4 s17 010108 Inches Pl R m el Kightachy

6 0 | 21%(Y)201 | LH LI 301-2 Leachate Storage Tank Panel Mount Level Indicator H-2-830854 sheet 2 0f 4 527 0o 108 Inches Provide Signal Isolator

| 0| 290m | L Hs | a0 Leachate Transfer Pump Pancl Mount Motor Control Handswitch  [H-2-830854 sheet 2 of 4 Mi2 NA onon Motor On/OfY contrul switch

| 0| nson | 1w | e Leachate Transfer Pump Pressure Gauge (Load) H-2-830854 sheet 2 of 4 PAIP6 01018 ps1 0-15 PSI Range with Diaphragm Seal
o ] 219(Y)1 LH Pl 303 Leachate Transfer Pump Pressure Gauge (Suction) H-2-830854 sheet 2ol 4 P4/P6 010 100 Inches U-100 Inches Range with Diaphragm Seal
so | o | 20n | e |[Foeor| sz Leachate Transfer Pump In-Line Flow Magmeter H-2-830854 sheet 2 of 4 ¥4 0 40 300 G Sedtien :a‘:;"* L e ‘:'&ﬁz'm" Mageal
$1 | o | 290m | LB YL | 3021 Leachate Transfer Pump uuc—wrmmmcmm H-2-830854 sheet 2 of 4 M2 NA

82| 0| 2vam | | e [3ma2 Leachate Transfer Pump Jawal Cotial "I“:'“':':' Flow Totalizer |y 5 830854 sheet 2 of 4 s17 Ut0 10,000 Gallons il “‘,mmm fcer.
| o] mom | wm YL |30z Leachate Transfer Pump Motor Coniral On Indicator

(V) = A for Cell No, 1 Fﬁam:mmn—wm1u4-¢mm; ]
(Y) = E for Cell No. 2 For Cell No. 2 reference corresponding H-2-30854 sheet 3 of 4 and shect 4 of 4.

PROCESS INSTRUMENTATION AND CONTROL SYSTEMS (PICS) 13401 SUPPLEMENT 1-5 of 5
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Project Title: Integrated Disposal Facility WA 759000395'&:’*;:2'10[!;;: a;‘:g g:gn_”
Document Type: Construction Specifications (C-1) - g i
RPP-18489, Rev. 0

COMPONENT SPECIFICATIONS:

F4 Flow Element and Transmitter, Electromagnetic:

General:

Function: Measure, indicate, and transmit the flow of a conductive process
liquid in a full pipe.

Type:
Electromagnetic flowmeter, with operation based on Faraday's Law,
utilizing the pulsed dc type coil excitation principle with high
impedance electrodes.

Full bore meter with magnetic field traversing entire flow-tube cross
section.

Unacceptable are insert magmeters or multiple single point probes
inserted into a spool piece.

Parts: Flow element, transmitter, interconnecting cables, and mounting
hardware. Other parts as noted.

Service:
Stream Fluid:
As noted.
Suitable for liquids with a minimum conductivity of 5 microS/cm and
for demineralized water with a minimum conductivity of

20 microS/cm.

Flow Stream Descriptions: If and as described below.

Operating Temperature:

Element:
Ambient: Minus 5 to 140 degrees F, typical, unless otherwise noted.

Process: Minus 5 to 140 degrees F, typical, unless otherwise noted.

PROCESS INSTRUMENTATION AND
CONTROL SYSTEMS (PICS) 13401 SUPPLEMENT 2-1 of 30
Part 111.11.4D-280 1845708 SEA



Project Title: Integrated Disposal Facility o WA 789000393} tPa” 't“c?g?fa“ﬂgl g“ﬁ_]?t1
Document Type: Construction Spec1ﬁcat10ns (C-1) iegralen Lisposaractily
RPP-18489, Rev. 0

b
LA

1 Transmitter:
5 o
3 Ambient: Minus 5 to 140 degrees F, typical, unless otherwise noted.
4 _
5 Storage: 15 to 120 degrees F, typical, unless otherwise noted.
6 .
7 Performance:
8 ' : _
9 Flow Range: As noted.
10
11 Accuracy: Plus or minus 0.5 percent of rate for all ﬂows resulting from pipe
12 velocities of 2 to 33 feet per second.
13
14 Turndown Ratio: Minimum of 10 to 1 when flow velocity at minimum flow is
15 at least 1 foot per second.
16
17 Features:
19 Zero stability feature to eliminate the need to stop flow to check zero
20 alignment.
21 ' -
22 No obstructions to flow.
23 '
24 Very low pressure loss.
26 Measures bi-directional flow.
27
28 Process Connection:
29 . ,
30 Meter Size (diameter inches): As noted.
3t '
32 Connection Type: 15 O-pound ANSI raised-face flanges or wafer style
33 depending on meter size, unless otherwise noted.
34
35 Flange Material: Carbon steel, unless otherwise noted.
36
37 Power (Transmitter): 120V ac, 6(-Hz, unless otherwise noted.
38
39 Element:
40 ,
41 Meter Tube Material: Type 304 or 316 stainless steel, unless otherwise noted.
42 :

PROCESS INSTRUMENTATION AND _
- CONTROL SYSTEMS (PICS) 13401 SUPPLEMENT 2-2 of 30
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Project Title: Integrated D1sposal Facility . S ?3900089611‘;;3?312 C?Bgsgggi LFJ:lctn? t;
Document Type: Construction Spemﬁcatlons (C- 1) T TR TR
RPP-18489, Rev. 0
Liner Material:
Teflon, unless otherwise noted.

Low activated waste leachate solution..

Liner Protectors: Covers (or groundmg rings) on each end to protect liner
during shipment. :

Electrode Type: Flush or bullet nose as recommended by the manufacturer for _
the noted stream fluid.

. Elecirode Material: Type 316 stainless steel or Hastelloy C, unless otherwise
noted.

Grounding Ri_ng:

Reduired, unless otherwise noted. -
Material: ije 316 stainless steel, unless otherwise noted.
Enclosure: NEMA 4X, minimum, unless otherwise noted.
Transmitter; -
Mounting: Integral, unless otherwise notecf. :
Display: Required; unless otherwise noted.

Digital LCD display, indicating flow fate and total.

Bi-directional Flow Display: Rgequired_,' unless oiherwise noted.
Forward flow rate.
Forward, net totalization.

Parameter Adjustments: By keypad or non-intrusive means.

Enclosure: NEMA 4X, _minimum, unless otherwise noted.

Empty Pipe Detection: Drives display and outputs to zero when empty pipe

PROCESS INSTRUMENTATION AND
CONTROL SYSTEMS (PICS) 13401 SUPPLEMENT 2-3 of 30
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Project Title: Integrated Disposal Facility WA 7899008967, tPart iu é)g_eratingi gnnTn _
Document Type: Construction Specifications (C-1) regriee Tisposaled B
RPP-18489, Rev. 0

Signal Interface (at Transmitter):

Analog Qutput:_

Isolated 4 to 20 mA dc for load impedance from 0 to at least
500 ohms minimum for 24V de supply.

Supports Superimposed Digital HART protocol.
Cables:
Types: As recommended by manufacturer.

Lengths: As required to accommodate device locations.

Built-in Diagnostic System:
Features:
Field programmable elecironics.
Self-diagnostics with troubleshooting codes.
Ability to program electronics with fitll scale flow, engineering units,
meter size, zero flow cutoff, desired signal damping, totalizer unit digit
value, etc. ' . -

Initial flow tube calibration and subsequent calibration checks.

Factory Calibration:

Calibrated in an ISO 9001 and NIST certified factory.

Factory flow calibration system must be certified by volame or weight
certified calibration devices. h

Factory flow calibration system shall be able to maintain calibration flow rate
for at least 5 minutes for repeatability point checks.

Factory Ready for Future In situ Verifications: If noted.

~ Onginal meter parameter values available from vendor by request.

_ PROCESS INSTRUMENTATION AND
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Pro;ect Title: Integrated Disposal Facility . . . WA 7890008967lmpezl;ta'tg (?S?srsgggl ‘égﬁ.ﬂt}
Document Type: Construction Specifications (C- 1) -
- RPP-18489, Rev. 0

Accessories:

In situ Verification Sistém: If noted.
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'Quantity: One comp_lete ,syst_e_,m pr(_)vidéd for the project.

- Verifies quantitatively that the meter and signail converter’s present

condition is the same as originally manufactured.
Physical access to the flow-tube not required.
Meet standards established by the National Testing Laboratory.

Tests and stores over 50-meter parametcrs related to primai'y coils,
electrodes, interconnecting cable and signal converter.

Verification standard shall be plus or minus 1 percent of wet.
calibration for meters produced using the calibration verification

service, or plus or minus 2 percent for standard meters.

Windows-based softwa_re '

Primary Simulation System: ifnoted..

Quantity: One complete system provided for the project.

Verifies proper operatlon of the signal converter by sunulatmg the
flow meter’s output signal. -

Generates pulsed dc excitation signal with a reference voltage
of 70 mV. : '

Generated signal ranges f-__roin 0 to 99 percent (0 to 32.8 feet per
second) with a resolution of 0.1 percent.

. Switch selectable for forward, reverse and zero flow rate.

Verifies various input and output signals.

Manufacturers:

Krohne Electromaggatw Integral Systems: Aqua Flux Flowmeter (su:e 3/8 to

120 inches).
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Endress & Hauser, Inc Flow Measuring System: Promag 50/53W (size: 1 to
78 inches).

Invensys Foxboro (includes IMT 25 Series Intelligent Magnetic Flow
Transmitter): 9100A Series Flanged Body Flow Tubes (size: 1 to 78 inches).

L1A Multipoint Level Element and Switches, Admittance:

General:

Functlon Operaie switches at two separa]:e distinct, preset product levels in a
vessel.

Type: Admittance using Ioﬁv power radio frequency circuit.
Parts: Element and ellectronics unit. For remote mount, interconnecting cable.
Service: Fluid as noted.
Performance:
| Set Points: As noted.. _
Temperature: Operating range minus 40 to 140 degrees F.
Unaffected by coating buildup on element.
Features:

Electronics Unit:

Filtering: Built-in RFI protection.

Fail-Safe Contacts: Field convertible switch -action.

Enclosure Type: Explosion-proof and weatherproof (NEMA 4).

Electronics Mounting: Integrally with element, unless otherwise noted..

When remote, provide cable with length as requn‘ed to accommodate
_ dewce locations.

Response Time: 20 milli-seconds standard, or as noted.

PROCESS INSTRUMENTATION AND
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'Element: |

Type: Probe rod.

Insertion Length: As required to achieve noted set points.

Material: 316 stainless 'stbel, unless oﬂierwise noted.
Rating: Element and cable intrinsically safe.

Grounding Element: Required for nonmetallic tank applications.

Process Connection: 3/4-inch NPT unless otherwise noted.

~ Signal Interface: Contacts, 3 DPDT rated 5A continuous at 120V ac, minimum.

Power: 120V ac 50/60-Hz, or as noted.

Manufacturers and Products:

Drexelbrook; Model 506-3100,
Princo.
Endress & Hauser, Inc.

L8 Level Switch, Float:

General:

Function: Actuate' contact at preset liquid level..

Type: Direct-acting float with an enclosed mercury sWitch_and integral cable.
Serviée: Liquid; lgjw activated waste leaéhatc solution, unless otherwise noted.
Performance:

Set Point: As noted.

Differential; 1-inch maximum.

Temperature: 0 to 180 degrees I.
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Features:

Entire Assembly; Watertight and impact-resistant.

 Float Material and Size: Polycthylene/foam filled; 4.5-inch diameter tcar drop.

e ‘

Combination support and signal.

| Length as noted or as necessary per mounting requifements.

Type SO nitrile PVC jacket, AWG No. 18/2 or No. 18/4.
Moﬁntin :

Pipe:

Cable-to-pipe claﬁlp, corrosion—proof cable for 1-inch pipe.

Pipe-to-wall bracket for 1-inch pipe.

Suspended Type: Asnoted.

_ Si,q_nal Interface:

Switch Type: Mercury tilt.

Switch Contacts:

Isolated, rated 4.5A continuous at 120V ac.

As required (for example INO, INO+INC) to meet functional
requirements, or as shown.

Manufacturers and Products:
Consolidated Electric Co.; Model LS.

Anchor Scientific; Roto-Float, Ty15e P/Type S.
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142 Level Element/Transmitter, Submersible, Wastéwater: -

General:
Functi-on:. Measure and 'u*éﬁsmit a s.ignal. proportional o level.
Type: Totallly submersi‘;ale pressure sensor (loop powered).
Parts: Seﬁsor, interéoﬁneéﬁng caBié, sensor termination enclosure.
Fluid: Wastewaiér, unlpss otherv;fiﬁe noted.
Perfo_rmance:.
Process Range:l
As noted.

Prov1de fixed factory range such that noted process range is between
40 and 80 percent of fixed factory range.

Accuracy: 0.25 percent of full scale,

Temperature, Operating: Minus 4 to plus 140 degrees F.
Overpressure: Range dependent.
4X for ranges of 5 psig and above (to a maximum of 2,000 psi).

Greater than 4X for ranges below 5 psig.

Long Term Stability: Piu’s or minus 0.1 percenf full scale/yéar, fypical.
- Features: |
Sensor;
Silicon sensing element.
Titanium body. . .
Diaphragm: Elastomeric nitrile rubber, unless otherwise noted.

PROCESS INSTRUMENTATION AND
‘CONTROL SYSTEMS (PICS) 13401 SUPPLEMENT 2-9 of 30

Part 11i.11.4D-288 : ) 184570B.SEA



o
QN OO I O R LN

Y S O S S S R U FU IR PR FORE S R P N UE R UL G I G R N R G N R N T S B N N B N R R O e et e dan
BWNR, OV I A WN—, DOV WNE, SO0 S WD =

Project Title: Integrated Disposal Facility wa '7890008961.] gga;; igdoggr;;i:agl ggg!?t;
‘Document Type: Construction Speclﬁcatlons (C 1) R
RPP-18489, Rev 0
 Pressure Connection: “Flush” diaphragm.
NEMA 6 rating (submersible o 2,300 feet).
Temperature Compensation: Plus 28 to 80 degrees F.
Diménsions: 5.9L by 1.0 diameter, inches, nominal. |
Loop p;)Wered, 9-30V dc.
Open face with perfoféted Protective Plate: 1.35 &jameter, inches.
Int.erco-nnecting Cabie:
Length: As required.
 Polyurethane sheathed.
Kevlar strain relief cord.
Initegral vent tube.

Sensor Termination Enclosure:

Enclosure: NEMA 4X, PVC/polycarbonate.
Desiccant module.

Micro filter.

Wall and 2-Inch Pipe Mounting Kit: Required, unless otherwise noted.

Lightning Arrestor(s): Required, unless otherwise noted.

Signal Interface: 4 to 20 Ma dc output, for load impedance of 0 to 750 ohms,
minimum for 24V dc supply without load adjustment.

Area Classification: Intrinsically safe; certified for use in Class 1, Division 1,
Groups A, B, C,and D atmospheres

Manufacturers:

Druck; Type PTX 1290 with STE110.
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Pressure Systems Inc. K_PSI Series 720 w1th Series 815 Aneroid Bellows and -
Series 840 Junction Box.

L109 Level Detection Switch, Rises on Stem:
General:
Function: Actuate contact at preset ﬁquid 1evei.
Type: Direct acting; rises on stem.
Service: Liquid, water, wastewater, unless otherwise note@. .
Performance:
Sef point as noted.

Switch Actuation Point; Approx:mately 3/4- 1nch dlstance from end of stem to
“weighted support collar.

Operating Temperature Range: Minus 4(} to plus 110 degrees F.
Features;

' Assembly Material: Brass stem, Buna N .Fi'eat, and Type 316 stajnlese steel
wetted parts. o '

Float Size: 2-inch diameter.

“Mounting: Suspension cable with compact~31zed float, slosh shield, and weIghted
collar suspended in standpipes or sumps for leak detection.

" Signal Interface: '

Switch Type Magneuc reed sw1teh

Sw;tch Contacts

SPST Isolated, rated at 20 VA,
NC (by inverting ﬂoat' on unit stem).

Cable and Lead eres No 22 AWG 25 feet of length of PVC
jacketed cable.
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- Manufacturer and Product: GEMS; Spec1alty Switches Liquid Level Switch,
Model LS-75 0

M12 Hand Switch and Light, Oilﬂ_'ght, Roupd:

General:
- Function: Sele_ct, iﬁitiate, and display discrc;te control functions.
Type: Heavy-duty, oiltight, iﬁdustrial. |
General Features: |
Mounting: 30.5 mm singlée round hole. Panel fhickness 1/16-inch to 1/4 inch.

Legend Plate Standard size square style aluminum field and black marklngs
unless otherwise noted. Markings as shown.

Configuration: Light, pushbutton, or switch as noted or shown.

Light Features:

Lights: 6V ac lamps and integral transformer for operation from 120V ac,
unless otherwise noted.

Lens Color: Color as specnﬁed under PANEL, STANDARD LIGHT COLOR
AND INSCRIPTIONS, or as noted. '

Pushbutton and Switch Features:

Guard: Full guard with flush button, unless otherwise noted.

Operator: Black pushbutton; black non-illuminated kriob-on switch, unless
otherwise noted. .

Boot; None, unless otherwise noted.

Signal Interface:

Contact Block:
Type: Silver-coated butting, unless otherwise noted.
Rating: 10 amps continuous at 120V ac or as noted.
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Seguencé: Break-béforé—make,'unless chef\vise' shown,. -

Arrangement: Normally open or normally closed as shown or perform
functions noted. -

Terminals; Screw with strap clamp, unless otherwise noted.
NEMA Rating; NEMA 4, watertight and dusttight and NEMA 13, oiltight.

Manufacturers/Models:

Allen-Bradley; Bulletin 800T.
Eaton Corp. Cutlef-Hémméf,' Type 10250T.
Square D Co.; Class 9001, Type K.

M31 Warning Light, Indoor/Qutdoor:

- Funcﬁon‘ Visual alarm.
Ilp__m Rotatmg reflector or flashing bulb
" Parts: Light and spare bulbs

Performance:

- Temperature, Qper_ating: Minus:35'to .190Ac‘leg_rees F.
- Flash Rate: Nominally 90 per rﬁinute. :
Features:
Dome Color: Mber, unless thefWise noted.

- Lamp Life: 200 hours,
“ L@._mmlncandéscent/% waits.
Enclosure: | o

 Type: Water-résis_taﬁt ciosed cell neoprene gasket. .
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~Mounting; Wall bracket, unless otherwise noted.
UL Lisﬁ_l_lgr : Indoor/outdoor use.
Power: 120V ac, 50/60-Hz.
Spare Bulbs: Two for each light,
Federal Signal; Model 225,
Benjamin Electric Manufacturing; Series KL-4000,

P4 Pressure Gauge:

General:
Function: Pressure indicaﬁon.
| Type: Bourdon tube. .
Performancé:
Scale Range: As noted.
Accﬁracy: Plus or minus 0.50 percent of full scale.
Features: | | |
- Liquid Filled: Required unless otherwise noted.
Glycerin fill, unless otherwise noted.
Dial: 4-1/2-inch diameter, unless otherwise noted.

Case Material: Black phenolic plastic, unless otherwise noted.

Element Material: Phosphor-bronze, unless otherwise noted.

Throttling Devices:

Pulsation dampener required, unless otherwise noted.

Brass, unless otherwise noted.
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Pointer; Micrometer-adjustable.

Movement; Stainless steel, Teflon coated bearings, rotary geared.

Window: Glass, unless otherwise noted.

Socket Materials: brass, unless otherwisé noted.
Threaded reinforced polypropylehc front ring for easy zero adjustment.

Case Typ_e: Solid front with solid wall between window and element. Rear of case,
gasketed pressure relief. ' '

Process Connection:

Mounting: Lower stem, unless otherwise noted.
Size: 1/2 inch, unless otherwise noted.

Connection Type: Threaded (NPT).

Manutacturers and Products:

Ashcroft; Duragauge Model 1279/1379.
Weksler; Royal Process Gauge Model AAXX.

Ametek U.S. Gauge; Solfrunt Mode! 19XX.

P6 Pressure SeaL_Dianhragm: '
Geﬁera.l:-
Function: Isolate sen.s..ing element from process fluid.
Type: Fluid ﬂiled, cofroSibn resistant. |
Service:
Préssure: Same as associated sensor.

- Temperature: As poted.
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Features;

Material Lower Housing: Type 316 stainless steel, unless otherwise noted.

Diaphragm Material: Type 316 stainless stecl, unless otherwise noted. Bleed
screw in upper housing.

Fill Fluid: As noted. F actory filled and assembled when possible.

Process Connections;

.Inst;rument: 1/2-inch female NPT, unless otherwise noted.

Process: 1/2-inch female NPT, unless otherwise noted. |
Connection Material: compatible with pressure indicator and Process Eiﬁes.
Manyfacturers:

Ametek, Mansfield and Green Division; Type SG.

Ashcroft; Type 101.

. 827 Indicator, Digital Panel:

General:

Function: Display analog signal, or totalize analog signal, and display
engineering units.

Type: 7-segment digital, horizontal edgewise.
Performance: |

Range: As noted, engineering units as noted.’ .

Accuracy: Plus or minus 0.1 percent full scale. -

Temperature, Operating: 32 to 120 degrees F.

Features:

Digits: 4-1/2; 0.56~inch high minimum; 7-segment LED, gas plasma, or
vacuum fluorescent.” :
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1. Decimal Point: Field selectable.
3 Input Impedance: 100 ohms maximum. -
5 Service Legend: Permanent, display of engineering units.
6 \ _
7 Response Time: 1 second maximum to 0.1 percent accuracy.
8 . N . -
9 Signal Interface: 4 to 20 mA de.
10
11 - . Enclosure:
12 . :
13 Type: NEMA 4X.
14 '
15  Mounting: Pane!l; approximately 2-inch high, 4-inch wide, 5-inch deep.
16 : : _
17 Power: 120V ac, 50/60-Hz unless otherwise noted.
18 - ‘
19 Manufacturers:
20 _
21 Red Lum Controls.
22
23 , Action Instruments.
24 _ )
25 Analogic.

26
27 , Moore Industries.

28
29. T3 Temperature Element and Transmitter, Resistance:

30 . :
31 General:

32 | : :
33 ' Function: Measure the temperature of ambient, and transmit analog signal
34 proportional to temperature.

33
36 Type: RTD.
37
38 Parts: Element and transmitter. -
39 : o
40 . Service:
41 _ '
42 Process: As noted.
43 _
44 Process Temperature Range: As noted.
45 _ .
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| Single—elem.ent, unless étherwise néted
Three—wiré, RTD.
Plat_in'um, 100 ohm nominal at 0 degrees C.
Performance: | | |
Accuracy: Greater of plus.or minus 4 degrees F or plus or
minus (.75 percent of reading.

_Feature_s:_
Dimensions: 1/4-inch diameter.
Length to accommodate thermowell insertion and extension lengths.
Spring-loaded e¢lement when well i.s used.
Sheath:
Type 316 Stainless Steel, untless .ofh.erwise noted.

Process Operating Temp_eramré Range: Minus 320 to

900 degrees F, unless otherwise noted.

Termina_l Connection Head: '

General purpose, NEMA 4 weatherproof, unless otherwise
noted. - ' ’

Maximum Temmréture: 220 degrees F, unless otherwise
noted.

Thermowell Connection: Union Coupler, unless otherwise noted.

Sensitive Length: 1.6 inch minimum, measured from closed end.
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Transmitter:

" Ambient Qperation Conditions.

Temperature: minus 40 to 140 degrees F, with display.

Relative Humidity: 0 to 100 peré_éht, noncondensing.
Type: Two-wire, powered by a remote poWer supply.
Performance:

Accuracy Greater of plus or mmus 0.7 degree F or plus or minus
0.06 percent of span.

Response Time: 1.2 second 90 percent response time for 80 percent
iniput siep, with minimum damping.

Electrical Safety: Standard unless otherwise noted. |

Features: _ .
Indicator: Three line LCD, unleiss othgrwise noted.
Automatic reference junction compensation.
Failsafe M(_)d'e; .
User con.ﬁgurable ON, .unl'ess otherwise noted‘.
Downscale, unless otherﬁisé_ ﬁofe&.

Electric Damping: 1.2 sec'_onds.

Signal Interface; 4 to 20 mA dc
Power: 24V dc external power supply.

Digital Communication: HART.

One HART communicator fo be supplied for all HART capable
transmitters, if not already supplied under another Specification
section.
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Materials: Epoxy coated, low- copper alummun:i, unless otherwise
noted.

Type; NEMA 4X.
Mounting: Wall, as noted.

For Wall prowde stainless steel mounting set, unless otherw;se
noted.

_Manufacturers and Producis:
Foxboro; RTT20 Series Transmitter with PR Series RTD and Thermowell.

Rosemount; 78 Series Platinum RTD and Model 644H Transmitter.

Y40 Uninterruntible Power Supply System:
General'

Function: Provides isolated, regulated unmterrupted ac output power durmg a
complete or partial interruption of incoming line power.

Major Parts: Inverter, a battery charger, sealed battery.
Performance:
Capacity: As noted.

- Input Power:

120V ac single-phase/60 Hz, unless otherwise noted.
| Connections: As noted.
Outpﬁt Power:
120V ac single-phase/60 Hz, ‘unless otherwise noted.

. Connections: As noted.

On-line Efficiency: 85 percent minimum, unless otherwise noted.
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Backup Runtime:

Full Load: 9 minutes minimum, vnless o_therwise noted.
‘Half Load: 24 minutes minimum, unless otherwise noted.
Continuous no-break power with no measurable transfer time.

Sine-Wave Qutput Power Regulation:

Plus or minus 5 percent or less total harmonic distortion.
Meet or exceed CSA (€22.2 No. 107.1 for harmonic distortion.

Voltage Regulation: Plus or minus 3 perceni pominal.

| Operating Te.:'mplerature: 0to 40 ‘degrees CB2t0 104 degrees F).

Lightning and Sur;ge Proteétioh:
| Pass lightning standara ANSIHEEE C62.41 Categories AandBtest.
2000 to 1 attenuatlon of input splke | | |
Isolation: |

True separately derived power source as per NEC Artlcle 250-5d w1th :
output neutral bonded to ground. .

Complete from line.
‘Less tﬁan 2pF effective input to output capacitanée; _
Features:

Enclosure:‘ Floor mounted cabinef, unless otherwise noted.

RS232 external interface Witﬁ full;duplex output capable of:
Remote monitoring of meter functions and alarm conditions.
Remote diagnostic testing.
Remotely set point display_ and adjustment.
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Manufacturers:

Best Power, FERRUPS Uninterruptible Power System.
Corﬁml]ed Power.

American Power Conversion; Back-UPS Pro.

Y50 Programmable Logic Controller and Qperator Interfﬁce Unit System:

General:

Function: Microprocessor based system configured, assembled, and
programmed in order to implement the safe automatic control and
measurement of process control equipment. :

System incorporates programmable logic controllers, processors, power
supplies, operator interface vnits, communication hardware, programming and
“development software, and cables, and programming laptop.

Programmable Logic Controller (PLC):

Function: Used for process monitoring and control by emulating functions of
conventional. panel mounted equipment such as relays, timers, counters, _
current switches, calculation modules, PID controllers, stepping switches, and

© dium programmers. :

PLC Parts: Central processing unit (CPU), power supply, local input/output
modules, local (chassis/rack) controllers, /O terminals board and termination
cable assemblies, and factory assembled programming laptop, ETHERNET
and OIU communication interconnecting cables. ' '

PLC Central Processing Unit (CPU) Specificationss:
Type: Microprocéssdr, .1"6-bit m_inimum.
Mefnogy- : 32K words.
I/O Capacity: 4096 inputs, 4096 outputs.
Standard RAM with lithium battery for 2 years backup.

 Scan Time: 0.9 ms/1K ladder logic.
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Communications:

Two communication ports, RS-232/R$485 and 10BASE-T
Ethernet channel.

10 Mbps communications — TCP/IP protocol.

- RS-232 and DH-485 Communication protocols.-

Tnstruction Set:

T1mers and Counters o

Math: Stgned 1nteger and ﬂoatmg pomt math including add,
subtract, m_ultlply, divide, square-root, exponent and compare.

Reglster Operauons Shlft reglsters bit sh1ﬁ bit set, bit clear,
data move and data format converszon :

Process Loop Control User configurable direct or reverse
acting PID loop control computation with the capability of both
AUTO and MANUAL modes of operatlon remote access to

controller tumng constants.

" Real Time Clock: Date and tlme set and compare.

Miscellaneous: Jump or skip to a label, one shot, quantity
drums pre- conﬁgu.red analog alarm functlons subroutines,

: quantlty
Erivironme'nt:

Operatlnor Temperature 0to 55 degrees C(32to
131 degrees F).

Storage Temperature 2510 70 degree C (~13 to
158 degrees F).

‘Relative Humidity: (noncondensing) 5 to 95 percent at 0 to

55 _degrees C (32 to 131 degrees F).

Heat Dissipation: 15 Watis..
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Agenc_y Agprox_fa.}s and Standards:
UL listed. |
CSA certified.

or another state approifed agency.

Random Access Memory (RAM); -
Type: CMOS type.
Word Size: _16 bits, minimum.

Battery Backm 24 months, minimum.

Memory Size: Sufficient to implement ail apphcatlons software
plus 50 percent spare.

Read only memory (ROM) for controller's operating system
and diagnostics.

Memory Protection: Keylock switch.

Manufactyre and Product: Allen-Bradley 1747-1.552.

PLC Power Supply: One unit for each input/output base assembly.

Voltage: 120/220 volts (user selectable), 60 Hz input; 24 VDC output.

Mounting: Integral with PLC chassis.

Manufacture and Product: Alien-Bradley 1747-P4.

PLC Input/Output; Complete input/output system specifications:

Discrete Input Modules:

Voltage: 24 VDC.

Ope:atin,q Powér: 2 watts.

Points per Module: 16 maximum.
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LED status mdlcator for each pomt

Isolation: Between 1nput pomt and PLC, 1,500 volts rms.

Discrete Output Modules:

' Voltage: 24VDC.

Operating Power: 2 Waits.
Load Rating: 2 amps continuous.
Isolation: Between PLC and output point, 1 500 volts tms.

Pomts per Module 16 maximum.

LED status indicator for each point. -

Isolated Discrete Output Modules;

Type: Isolated Form C relay.
Voltage; 120 volts, 60-Hz.

Tsolated Outputs per Module: 8 Maximum.

Load Rating: 2 amps confinuous.

Operating Power: 2.5 watts.

LED status indicator and fuse for each point.

Analo.q Input and Output Modules

' 01 tage: 24 Volts de.

Power: 3 wét‘ts.'

Differential Analog Points Per Moduie: 8 maximum.

_ Isolated Analog Oﬁtput Points Per'Module: 8 maximum.

* Isolation: Between PLC and 1/O point and between 1/O points,

1,500 volts rms.
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Analog Input Resolution: 12 bits minimum.

Analog Output Resolution: 12 bits minimum )

Manufacturer and Series: Allen-Bradley 1746 Series.

Opefator Interface Unif:

- Function: Panel mounted terminal unit with color video display screen and

keypad which enable an operator to monitor and interface with the process

~ control system programmable logic controller. OIU linked with PLC over

ETHERNET network.

Type: Microprocessor based device and programmable using Microsoft
Windows based development software. (Note: PICS PLC and QIU design is
based upon the Allen-Bradley SLC-5/05E programmable logic controller and
the Allen—Bmdley Pamelview 600 operator intefface unit).

Parts: Central processmg unit (CPU) power supply, v1deo dlsplay touch
screen, keypad Ethernet and printer ports.

Sgec1.ficat10ns:

Electrical: DC Power Supply Limits: 85 to 264 VAC AC Power,
Power Consuinption 60 VA maximum.

" Mechanical: Enclosure NEMA Type 12/13, 4X (Indoor use only),
LED Indicators - “Green” COMM, “Red” FAULT.

Display: Active Matrix Thm Film resistor (TFT) w1th cold cathode
ﬂuorescent (CCF) backlight.

Size: 4.54 x 3.4 in.
Pixels: 320 x 234.
Touch Cells: 128 (16 columns x 8 rows).

Touch Cell Size: (20 x 29 pixels)

Terminal Memorv total appheatlon flash memory 240K bytes
{(application screens)
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'Oj.jera'ting. Temperature: -0 to 55 degrees C (32 to
131 degrees F).

Storage Telmzerature -25to 70 degrees C (-13-to
158 degrees F).

Relative Hurmdlth (no_ncoﬁdensi_ng) 5t095 percent at 0 to
55 degrees C (32 to 131 degrees F).

Heat Dissipation: 32 Watts. |

AancLApprovals and Standards UL CSA certlﬁed or another state
approved agency. -

Manufacturer and Model: Panelview600 or eQuel.

Soﬁware Packages:

PLC Programming; Microsoft Windows based RSLogix500 programmmg and
communication software (RSme) with master disk, most recent revisions,
and 2-year support.

OIU Programming: Mlcrosoft WmeWs based Panelbu11der32 development |
. software with master disk, most recent rev151ons “and 2-year support.

Ethernet Switch:

Functmn Mixed Media 10/ 100 Base T 8 port modular fiber switch with 4 port
fiber module and 4 port R¥45 dual speed module. : _

‘Specifications:
Address Table 24K nodes with address aging.

Cooling Method: Internal 9-CFM fan.

Filtering and Forwardmg Rate 16-p0rt aggregate, 2380K packets per- .
second. .

Latency. 100 Mb;L 5 us + packet tnne 10 Mbps 15 ps + paeket tlme
Packet Buffers 8 MB dynamic. .
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Processing Type: Store and forward with IEEE 802.3x full-duplex
flow control

Standatrds: IEEE 802.3: 10BASE-T, 10BASE-FL; IEEE 802.3u:
100BASE-TX, 100BASE-FX.

Connectors:
 LE1401A, (1) po{ver.
LEI419C: (4) pairs of SC.
LE1425C: (4) RJ-45. -
Indicators Chassis: Power; Per port: LK: ON when link is operational; *

Act: ON with port activity; FDX/HDX: ON for full-duplex mode, OFF
for half-duplex mode; 100/10: ON for 100 Mbps, OFF for 10 Mbps

Power Input: 110240 VAC, 47—63 Hz, internal, autosensiﬁg;ZO W.

Size: 1.75 inches high (1U) by 17 mches wide by 9 inches deep (4 4 X
43, 2 x22. 9 cm); weight: 2.5 pounds (1.1 kg).

Agency Approvals and Standards: UL, CSA or another state approved
agency.

- Manufacturer and Product: Black Box LE1401A; or equal.

Programming Notebook (Laptop) Computer:

Function: Notebook computer used to implement, test, and store afl PLC and
OIU application software programming. Install and configure all PLC and
OTU vendor software packages and licenses onto [aptop. Complete and save

application software to-notébook computer and to backup R/W CD(s).

Specifications:

Processor 2650: Intel Pentium 4-M processdr at 2.0 GHz, 512 KB
cache.

‘Memory: 128 MB DDR SDRAM standard, upgmdabie 0 512 MB
maximum, SDRAM configurations mclude one of 128, 192; 256, 384
or 512 MB.
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t/O Ports:
25-hole pin Parallel connector.
15-pit1 monitor ‘conneetor. |
6-pin PS/2-style keyboard, mo'use, and keypad.
2-USB (Universal Serial Bus) comptiant 4-pin connectors.
RJ—t 1 connector for modem.

RJ-45 connector for connection to Ethernet multimedia switch.

Chassist

14.1-inch XGA Display: Height: 36 mm (1.42-inch); width:
328 mm (12.9-inch); depth: 275 mm (10.8-inch); welght
7.25 Ibs. w1th CD, floppy and battery.

~Display: Displays 15-inch SXGA.+ TFT sctive-matrix display with

1400 x 1050 resolution; height: 38 mm (1.3-inch); width: 332 mm
(13.1-inch); depth: 275 mm (10.8-inch).

- Power: Lithium Ion battery, AC Adapter: Input voltage: 90 to
- 135 VAC and 164 to 264 VAC. :

Slots; Connectors: (1)} Type I or Type Il card, 3.3 and 5V cards
supported, Warm-swap Capable.

Graphics: 16MB DDR 4X AGP NVIDIA® GeForce2TM.

- Storage: 20 GB4 Ultra ATA hard drive.

Opiical Devices:

Fixed Bay integrated in left side with CD-RW: 24x/10x/24x '
.. max. - : '

Removable Media: Fixed Floppy drive standiu'd.

Commumcatmn Devices: Network Interface Cards, Integrated

_ 10/100 netw0rk interface card.
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Modems: Standard: Internal 56K5 capable v.92 Fax modem
_ Soﬂware & Accessories: Microsofi® Windows® 2000 or XP -
Professional Small Business most recent version. Insure compatibility
between platform and vendor software packages prior to installation.

| Utilities: Norton Ant1V1rusTM 2003, mtroductory version.

Mariufacturer and Model: Dell Inspiron 2650 or equal.
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- PLC INPUT AND QUTPUT LIS
ltem | Rev Tagi Tag2 | ‘Fag2 | Togd | Description. E&I1D Engincering Voliage/Cnrvent | Address | ‘Typica! Wiring Notes
Aren Process | ISA | Loop | . Vits Dingram °
1 i 219(Y) LH FIT 203 |Leachate Collection and Removal System High Flow Pump Flow H-2-830854 Sheet 1 of 4 ‘GPM 4-20mA Lo1/00 No.1.
2 0 219(Y) LH FIT 207 |[Lenchate Collection and Remoyal System Low Flow Pump Flow H-2-830854 Sheet 1 of 4 GI'M 4-20mA 1:01/01 Ne. 1
3 .4 21%(Y) LH FIT 14 |Leak Deteption System Pump Flow | § 11-2-830854 Sheet 1 oi 4 GPM 4-20mA 1:01/02 No. 1
4 1} 119(¥} LH LT 10k _[Loachate Collection and Removal System 1.evel H-2-830854 Sheet 1 of 4 Inches 4-20mA 1:01/03 No.2
5 0 21%¥) LH LT 104 |Leak Detection System Level 11-2-8301854 Sheet 1 of 4 Inches 4-20mA 1:08/04 Nuv. 2
4 L] 219(Y) LH TIT | 219 |Crest Pad Building Temperature H-2-830854 Slieet 1 of 4 Celsiug 4-20mA 0108 No. 3 -
7 0§ 289(V)261 Lif LT | 301 [Leachate Storage Tanle Level H-2-§30854 Sheet § of 4 Inches 4-20mA _L:01/06 | - -Ne. 2/MNo. 6 Add Signal Isolator
8 1] 210(¥)1 11 FIT 302 |Leachaie Transter Fump Dis n_z._‘m.m Flow H-2-830854 Shegt 1 0f 4 GIM 4-20mA L:01/07 No. 1/ No. 6 Add Signal Isetator
9 L] 219(¥31 LH TIT | 220 jLeachnte Transler Building Temperatnre S H-2-530854 Sheet 1 of 4 Celsing 4-20mA L/e0 No.3:
1D 0 219V} LA Spare Input d-20mA 1:00/01 . Wire in spave inputs
11 0 219(Y) LH Spare Inpnt 4-20mA 1:02/02 Wire in spare inpuls
12 0 YY) LH Spare Iaput 4-20mA 1:02/03 Wire in spare inputs’
13 0 215(Y) EH 4-20mA 1:b2/04 Wire in spare jnputs
14 8 219LY) 1LH 4-20mA ‘Wire in spare inputs
15 Q 2E9(Y) Ly Spave Input - 4.20mA Wire in spave inputs -
15 |0 219(Y} L3 Spase Input : . Wire in spare itputs
P17 1 0 219(Y} LI HS 2063 | Leachate Collection and Removal System High Flow Pump Anto Status H-2-830854 Sheet 1 of 4 On/QiffAuto No.4
1% 0 219(Y) LH YL 203 | Leachate Collection and Removal System High Flow Pump On Status H-2-830854 Sleet 1 of 4 On/Off New 4
1wl 218(Y) LH Hs 201 _[ Leachste Collection and Removal System Low Flow Pump Auto Status H-2-830854 Shect 1 of 4 On/DfffAudg No.4
.20 1 21%Y) LH YL 202 | Leuchate Colleciion anid Removal Systean Low Flow Pump O Status 11-2-830854 Sheot [ of 4 OO No.4
21 0 2190Y) LH s 204 | Lenk Detection System Fump Aute Siatus H-1-830854 Sheet 1 of 4 OnfOfffAuty No. 4
22 ] 219(Y) LE YL 204 | Lenk Defection System Pump On Statny 11-2-830554 Sheei 1 of 4 On/Off No. 4
23 0 2194Y) LH LSH 105 | Crest Pod Building Sump Level High 1-2-830854 Shect 1 of 4 High/Normal No.4
24 0 219(Y) LI LSHI | 105 | Crest Pad Building Sump Leyel High High H-2-830854 Bheet 1 of 4 High-High /Normal No. 4
25 | 6 219(Y) LH LS | 105 [ Crest Pad Building Sump Level Low §i-2-530854 Sheet 1 of 4 Low/Normal No.d -
6 ] 214(Y} LH LDE | 108" | Crest Pad Building Sump Leak Deteetor H-2-530854 Sheet 1 of 4 Leak/Normal No. 4
27 4 2190Y) LH “JSH 219 | Crest Pad Bauilding Power Stalus H-2-830854 Sheet 1 of 4 Nermal/Fail No. 4.
.28 1] 219(Y) LH HS 205 | Crest Pad Building Sump Pump Awto Siatus 1-2-830854 Sheet 1 of 4 Oo/OfifAuto No. 4
23 0 219(Y) LH YL 205 | Crest Pad Building Sump Pug On Stutus H-2-830854 Sheet 1 of 4 Ou/Off Ne. 4
30 [} 219(¥) LH HS 219 _|Crest Pad Building Geniexal Alarms Acknowledge Status H-2-830854 Sheet 1 of 4 Acknpivledge/Off &
31 0 219(Y) LH | Spare H-2-53085d Sheet 1 of 4 No. 4 - Wire in spare mputs
32 [1] 219(Y) EH |Spare H-2-830854 Sheet 1 of 4 Na. 4 ‘Wire in spare inpuds
33 ] Z19HY) LIl Spare T-2-B30854 Sheet 1 of 4 i No. 4 Wire iu spare inpats
34 0 | 214(Y)201 TH [ LSHH | 301 !Leuchate Storape Tank Level Switch H-2-830834 Sheet 2 of 4 High High/Normal No.4 -
33 0| 219(¥)201 LH LSLL | 301 |Lenchatc Storuge Tank Level Switch H-2-330854 Sheet 2 of 4 Low Low /Normal No.d4
3 | O 219(Y} LH Spare | No. 4 * Wire in spare inputs
37 o 21911 LII V1, | 3022 |Leachate 'Pransfer Prmp On Status H-2-830854 Sheet 2 of 4 OniOfE No.d -
38 0 219(Y) TH LSIDI] 107 |Combined Swmp Level Switch 11-2-830854 Sheet 2 of 4 High High/Normal No. 4
39 ] 219(Y} EEH 1811 | 107 }Combived Sumy Levek Switch 1-2-B30854 Sheet 2 of 4 High /Normal No.d~
49 ] 219(Y) LI LSL | 107 [Combined Sump Level Switeh TE-2-B30854 Sheet 2 of 4 . Low/Nopmal No. 4
41 a 219(Y) LH LSLL |- 167 |Combined Swmp Level Switch H-2-530854 Sheet 2 of 4 Low Low/Noymal No. 4
42, 0 2i5(Y) LH LIF 107 [Combived Swnp Leak Delectos H-1-830854 Sheet 2 of 4 Leak/Normal No. 4
43 0 215(Y) LH s 207 |Combined Sump Pump Auto Status 11-1-830854 Sheet 2 of 4 On/Offf Auto No.4
44 0 219(Y) LH YL 207 _|Combined Sump Pump On Status 11-2-830854 Sheet 2 of 4 On/Of{ Neo. 4 : -
45 1} 219(Y) LH Spare No.4 Wire in spare inputs
46 ] 319(Y) LH Spare No.4 Wire in spare inputs .
47 0 219(¥) LI Spare No. 4 Wircin spave inputs
48 1 2L9(Y) LIl Spaye, . X No. 4 Wire in spare inguts
49 0 259(Y) LH V8 203 |Leachate Collection and Removal System High Flow Pump Start Commurid H-2-830854 Sheet 1 of 4 Siart/Stop No. 4 Note: Interlock Contral
B 215(Y) LH YS 302 [Eeachste Collection snd Removal System Low Flow Fump Start Command H-2-330354 Sheet 1 of 4 Star t/Stop No.4 Note: listevlock Contral
5% ] 219{Y} LH YS 204 |Leak Detection Syséem Pumip Stavt Command H-2-8308584 Sheet 1.of 4 StartiStop No. 4 Nyte: Interleck Control
5210 219(Y) LH ¥8 219 |Crest Pad Building General Alavm H-2-B30B54 Shect 1 of 4 Novemal/Fail No.5 )
53 0 ZEO(Y) LH 8 105 | Crest Pad Building Sump Puwp Start Command H-2-830854 Sheet 1 of 4 Start/Stop - 120 Vae 0:05/04 No.4 Note: Interloek Control
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PLEC INPUT AND OUTPUT LIST .
Item | Rey Tag i Tag2 | Tag2 | Tagd Description r&iB Enphiecringy Vultunge/Current | Addvess | Typkcal Wiring Notes
Aren Process | ISA- | Loep Uniig Diagram

.54 0 215(Y) * LEH ¥S 207 |Combingd Suanp Pump Start C 1 H-2-830854 Sheet 2 of 4 Start/Stop 120 ¥ac 0:05/05 No., 4 Note: Interfack Control
55 [} 219(¥)1 LH Y8 220 Leachate Transfer Building General Alarm H-2-830854 Sheet 207 4 Normal/¥ail 120 Vac 0:05/66 No. 4 Note: Inteilock Cenirol
56 | 0 219(Y) LH Spave Output : 24V dc 0:05/67 No.§
57 ¢ 210(Y) | -LH- - [Spare Qutpnt 24V de (106/00 No.4 Wire in apare ontputs
58| 0 Ay [LULH Spare Qutput 24V de 0:06/01 No, 4 Wive i spare oufputs

L L 218(Y) Ly Spate Dutpit 24V de 00602 No. 4 Wire in spare owiputs
G0 | 0 A10(Y) LH Spave Dutput 24V de 0:06/03 No.4 Wire in spare oulputs
61 | O 2190Y) LH Spare Output - 34V de ;0644 No.d Wire in spare ontputs
6210 -1 -219(y)- |- LH |- “|SpaiE Okt~ 24V de 0:06/05 Nn, 4 _ Wire in sparc oufpnts
63 [0 219Y) - LH.- Sparée Output WV de 0:06106 No. 4 Wire in spare outputs
Gk 0 219HY) LH Spnre Quiput 24V de 0:06/07 No. 4 Wire in spure outputs

{Y) = A for Gell No, 1. For Gell No. 1 reference corresponding H-2-830854 sheet 1 of 4 and sheet 2 of 4,
(Y} = E for Cell No. 2, For Cell No, 2 reference corresponding H-2-830854 sheet 3 of 2 and sheat 4 9f 4,
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DOCUMENT OBJECTIVES

This Supplement No. 4 to Specification Section 13401, PROCESS INSTRUMENTATION
AND CONTROL SYSTEMS (PICS) provides the basis for estimating the minimum level of effort
required to implement PLC and OIU application software for Cell No. 1 and Cell No. 2 Integrated
Disposal Facilities (TDF).

_ Unless otherwise directed by the Tank Farm Contractor during Application Software Submittal

and Design Workshops, this document provides guidelines for the programming and testing of all
PLC and OIU application software. Note: Issues related to Application Software Submitial and
Design Workshops are discussed in Section 13401, PROCESS INSTRUMENTA TION AND
CONTROL SYSTEMS (PICS).

This Supplement No. 4 shall be used in conjunction with Contract Documents (drawings and

specifications, and supplements) and relevant PICS supplier techmcal information and manuals while
developing application software,

PICS Supplements shall be pr0v1ded to Constructlon General Contractor i in. electromc format
upon request.

. Reference Management Dlrectlve TFC-MD-034, Rev. A, attached to this supplement for
- directives on HMT (OIU) conﬁguratlons

PLC AND OIU PROGRAM LAYOUT

1. Programmable Logic Conitroller (PLC) Application Software: Provide PLC application
software as necessary for a fully functional and operable PLC system in accordance with the
project design. PL.C programming includes, but shall not be limited to the following:

a. PLC application_soﬁware development and installation |
b.  PLC equipment configuration

c. PLC 111terﬁa.ce with Operator Interface Unit (OIU)

d. System testing

e, PLC application software debugging and trouble-shooting

f. Systeni hardware and software documentation

£. PLC ‘system startup

h.  PLC system training.

2. ETHERNET Address: For more information on SLC500 Ethernet Addressing see Allen-
7 Bradley Quick Start Ethernet SLC3500 Processor > Publication 1747-10.4.

a. Host Name: (To be assigned by Tank Farm Contractor)
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b.
c.. |

d.

1P Address: (To be assigried by Tank Farm Contractor)
Subnet Masking: 255.255.255.0

Gateway address: None

PLC Memory Allocation: Provide PLC programming and documentation with logical,

structured groupings of PLC memory registers. Allocate memory within each group to allow

for 30 percent spare capacity. Examples of ﬁmctronai groupmgs sha]l be:

S a.

b.

.Inputs > 1:01/00"
Outputs > 0:01/00

~ Coantrol Operation Bits > B3:0 through‘BS: 200

Timers > T4:0 through T4:100 '

Counter > C5:0 through C5:100

'Sequenoers >R6:0 through R6:100

Ethernet Dragnostlc Files >N7: 00 through N7 50
Scaled Analog Inputs > F8: oo through F8: 19
Process Caleulatlons Runtime, and. Flow Totahzatlon > F8 50 through F8:100

Process Set—pomts Cornparisons and Scahng Ranges for Analog Inputs >TF9; 0 through
F9:100 ,

Reserve for future SCADA Discrete Write Commands to Processor > N10:0 through
N10:100

- Reserve for future SCADA Analog erte Commands from Processor >F11:0 through
F11:100

Reserve for future SCADA 'Disorete Read Status from;Processor > N12:0 through
N12:100

Reserve for future SCADA Analog Read Status from Processor > F13:0 through
F13:100

Reserve for future PID Conirol Files > MG14:0 or N14:0
Reserve for future Messaging > N15

Other Diagnostic Files > N16 -

- PROCESS INSTRUMENTATION AND |
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4.

PLC Programmng Sub-routines: Divide PLC program into logical sub-routines. Each sub-
routine shall contain the programmmg for a procoss or set of equipthent. Examples of logical

"subroutmes include:

a.  Ethernet Communication
b.  Process flow, level, and temperature signal scaling, totalizing and alarming

c. Landfill leachate collection and removal system pump-control

d. Landfill leak detection system pump control

e.  Landfill crest pad building sump pump monitoring‘

f Landfill crest pad building roisceﬂaneous control

. .Le;aohate otorage tank level ﬁleasuremént and leak dotection
h  Leachate collection and transmission line leak detection

i Leachate transfer pump control and flow totalization

| j- . Combined sump pump control and leak detection

k. Icachate transfer building miscellaneous control. |
PLC Program Dooumentéttion Each PLC program shall be fully annotated with descriptive
notations that define the functions associated with each’ program ‘element. Provide the
follov\nng minimum level of program documentation. -

a. Each program element shall hav_e a descriptive name associated.

b.  Each program sub-routine and article associated within a major program shall be
proceeded by, a description of the sub-routine and article function.

c. Each major program shall be proceeded by a descrlptzon of the program and a listing of
' the associated program sub-routmes and articles.

The program documentation shall be developed using the PLC suppliers standard program

. documentation software. The PLC program documentation shall also include a complete cross

reference listing of all program elements and their location Wlthm each progran.

Program OIU to enable secured access to process set-points and control modes of operation.
OIU shall be configured with process status display screens, set-point entry, equipment control
mode, equipment runtime, flow totaling, alarm status, and alarm enable/disable screens.

" Process set-point and equipment controf mode shall be implemented using RETURN ENTRY

at the control panel mounted Ol

Program OTU with three (3) secunty levels: engineer, operator, and system administrator.
Engineer shall have accessto all displays. Operator shall have access to all process status and
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10.

alarm display. screens but not control mode, alarm enable/d1sable and set-pomt screens
Administrator shall have access to process status, and alarm enable/disable screens.

Configure and link OTU Main Menu, Sub-Menu and Data screens in a logical fashion allr)wmg

© Operator(s) to logically move through each process control loop, with the ability to access data

entry set-point and control modes.

Program and configure alarm screens for each alarm as described in Section 3.2 PLC Loop
Descriptions of this Supplement OIU alarm screens shall enable operator(s) to visually
identify and acknowledge all alarm conditions for cach process control loop. Alarms shall be
acknowledged at local alarm display ONLY.

PLC & OIU PROGRAMMING
PLC STA-ND'ARD FUNCTIONS

General — PICS shall implement functions for the purpose of program standardlzatlon and -
minimum PLC application software capability. Functions may not be applicable to every -
program conirol loop or network

PLC Standard Function No. 1 — Eqmpment Run Timers: For each equipment ON status input,
track the runtime of the associated equipment item. Accumulate equipment runtime in tenths of
hours using retentive timers with no timer reset due to equipment stoppage or power loss.
Provide a command interface to allow reset or ‘adjustment of equipment run time.

PLC Standard Function No. 2A — Equrpment Failure Detection: Provide for each equipment
item controlled by the PLC for which the PLC receives ON and AUTO or REMOTE status
signals. Monitor for a fail condition when the unit is in the AUTO or REMOTE mode. A
failure condition shall be activated when the unit is commanded by the PLC to run, and the

PLC does not receive the unit’s ON status signal after @ 10-second delay period. When a failure

condition is detected, inhibit the PLC vun command to the u1_11t Reset the failure condition

" when the umt 1s taken out of AUTO or REMOTE mode

PLC Standard Functlon No. 2B — Equlpment Flow Failure Detection: Provide for each pump -

_ conirolted by the PLC for which the PLC receives a PLC receives ON and AUTO or

REMOTE, status and a PUMP DISCHARGE flow signal. Monitor for a fail condition when
the unit is in the AUTO or REMOTE mode. A failure condition shall be activated when the

unit is commanded by the PLC to run, and the PLC does not recewe or mainiain a positive

flow value for a 10-second delay perlod ‘When a failure condition is detected, inhibit the PLC
run command to the unit. Reset the failure condition when the unit is taken out of AUTO or
REMOTE mode. ’

PLC Standard Functlon No 3— Analog S1gna1 Sca.lmg Provide: program loglc o scale

~ process analog signals to engineering units that correspond to the calibrated range of the field

sensor. Store the scaled value in a PLC memory register for use in process control

programming and for transmission to the OTU. Program PLC to monitor each analog input and
ALARM in the event & process signal is out of the 4-20mA range. A process signal out-of-
range ALARM condition shall prevent associated process control from taking place. Program
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PLC and OIU such that in the event a process signal is out-of-range, data point on OIU shall
change to color YELLOW enabling personnel to know the data is incorrect.

. 6. PLC Standard Function No. 4 — Analog alarms: Provide the capability to detect and
annunciate alarms, such as high-high, high, low, and low-low for analog process signals. The
PLC shall continuously compare the scaled process signal to a set-point value stored in PLC
register memory. If the scaled process signal excedds the alarm set-point, the PL.C shall initiate
an alarm signal to the OIU system and to external annunciation equipment as noted in the
Process Control Loop Descriptions. The analog alarm finction shail also have the following
capabilities:

a. Provide tiroe delays on all alarm set-points. When the PLC detects the scaled process
signal exceeding set-point, initiate the alarm delay timer. At the end of the time delay,
activate the alarm,

b. Unless specified in the Loop Functional Descriptions, all analog alarms shall be self '
resetting. The PLC shall reset the alarm condition when the scaled process signal value
is within the set-point value plus a 2 percent deadband..

c. Whiere noted in the Loop Functional Descriptions, provide alarm ENABLE/DISABLE
_program logic that respond to commands from the OIU. Suppress the activation of
* alarms when commanded to the DISABLE mode.

d. Provide program logic to receive, and store in PLC register memory, alarm set-point
commands from the OIU.

7. PL.C Standard Function No. 5 — Discrete alarms: Provide adjustable alarm delay timers on all
discrete alarm input signals monitored by the PLC. Upon detection of the alarm condition, the -
PLC shall initiate the time delay. At the end of the time period, the PLC shall communicate the
alarm condition to the OfU system and to external annunciation equipment as noted in the
Process Control Loop Descriptions. The dlscrete aIarm function shall also have the foliowmg
capabilities:

4. Unless specified in the Loop Functional Descriptions, all discrete alarms shall be self
resetting. The PLC shall reset the alarm condition when the alarm input signal resets.

b. Where noted in the Loop Functional Descriptions, prdvidé alarm ENABLE/DISABLE
program logic that respond to commands from the OITL. Suppress the activation of
alarms when commanded to the DISABLE mode.

8. PLC Standard Function No. 7 — Process Flow Totalizers: For all process. flow signals provide
program logic in the PLC to accumulate flow totals and flow total RESET. The totaled value
stored in the PLC shall be transmitted to the OIU for display and historical Jogging. PLC shall
increment flow total when pump ON status and minimum flow status is confirmed.

9. PLC Standard Function No. 8 — Pump Restart Time Delay: Provide adjustable delay timers in
PLC program so as to prevent rapid restart of all pumps. An adjustable timer for each pump’s
AUTO start control logic, shall begin to countdown once a pump has stopped operating. PLC
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shall not execute AUTO start control 10g1c for each pump until respective adjustable delay
fimer’s accumulated value is equal to preset value.

10. PLC Standard Function No. 9 -— Power Fallure Program PLC to prevent PLC from executmg '
process equipment automatic control during a power failure condmon '

' PLC'LOOp Descriptions

Note: Loop Descrlptrons are typical for both Cell No. 1 and Cell No. 2 process

equipment.

1.  Landfill Leachate Collection and Removal System (L.oops 101, 202 and 203) Reference P&ID
Drawmg H-2-830854 sheet 1-0f 4.

a

General — Landfill leachate collection and removal system consists of one collection
sump, high and low flow collection pumps, one common level sensor, two flow
transmitters, pump discharge piping, and ancillary valves. Pumps shall extract leachate
from landfill collection and removal system sump and pump leachate to an above grade
leachate storage tank via an underground double walled containment pipe. PL.C shall
monitor discharge flow from each pump via flow fransmitters installed in each pump’s

- discharge line. PLC shall automatically compute total extracted leachate from sump. All

process variables and equipment status shall be displayed locally via panel mounted OIU
and digital indicators.

Program — Program PILC to implement-'continuous mom'toriﬂg- of liquid levels inside

. landfill leachate collection and removal sump and provide automatic operation of high

and low flow pumps. Program PLC 1o antomatically operate pumps ON/OEF based upon .

. liquid levels inside the landfill leachate collection and removal system sump. PLC shall

automatically operate pumps ON/OFF in order to insure that liquid levels over landfill
liner - as measured from the bottom of the sump do not exceed 12~mches

AUTO Operatmn — Automatlc opera’aon requlres eperator(s) place each pump’s

respective ON-OFF-AUTO contro] switch (located at MCC) to AUTO mode. Pump

operation and alarm set-poinis-shall be entered at the control panel mounted OIU. The -
pumps shall operate between separate start and stop level set-points.

Process Control Set-pom‘fs Operator(s) sha]l enter the following eontrol set-pomts at
the controi panel mounted OIU: - \

- (1) High flow pump start level in mcheS-

(2) Low ﬂow pumyp start level in inches
(3) High flow pump stop level in inches_

@) Low flow pump stop level in inches
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{5)  Landfill leachate collection and removal system high-high level atarm in inches

(6)  Landfill leachate collection and removal system high level alarm in inches.

REMOTE Operation — None.

- ON (mamual) Operation — ON operation requires the following steps be taken by
. operator(s):

(1) -~ Operator(s) shall place high and low flow pump’s respective ON-OFF-AUTO
control switch (located at MCC) to ON mode.

Interlocks — Interlocks shall prevent operation of leachate collection and removal

pumps in the event of a leachate storage tank high-high level alarm condition, or a leak

alarm condition in either the landﬁlI crest pad building sump, leachate storage tank or

combined sump.

Alarms — Program PLC to monitor process and alarm for the followmg minimum
conditions:

(1) Landfill leac.hat‘c collection and removal system high-high level

(2) Landfill leachate collection and rembval system high level

(3) Landfill leaéhate collection and removal system high flow punp fail

(4) Landfill leachate collection and removal system low flow pumyp fail

(5)  Landfill leachate collection and removal system high flow punyp flow fail
{6) Landﬁl]. leachate ooilecti_on and removal system low flow pump flow fail

(7)  Landfill leachate collection and removal system level signal fail

(8 Landfill léachate co_ll_ection- and removal systemn high flow pummp flow signal fail

(9) Landfill leachate collectmn and removal system low ﬂow pump flow sigral fail.

Runtime and Flow Totalmg — Program PLC to implement runtime and flow totals for
each leachate collection and removal system pump. PLC increments equipment runtime
and process flows when respective pump ON status and minimum flow status is
confirmed. PLC control logic shall be programmed to allow runtime and flow value reset
and adjustment. '

2. Landfill Leak Detection System (Loops 104 and 204). Reference P&ID Drawing H-2-830854
sheet 1 of 4.

a.

General — Landfill leak detection system consists of one leak detection sump, collection
pump, one level sensor, flow transmitter, pump discharge piping , and ancillary valves.
Leak detection system pump shall exiract leachate from landfill leak detection sump and
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pump this leachate to an‘above grade leachate storage tank via an underground double
walled containment pipe. PLC shall monitor discharge flow from leak detection pump
via flow transmitter installed in pump’s discharge line. PLC shall automatically compute
total extracted leachate from sump. All process variables and equipment status shall be
displayed locally via panel mounted OIU and digital indicators. ‘

b.  Program — Program PLC to implement continuous monitoring of liquid levels inside
landfill leak detection system chamber and provide automatic operation of leak detection
pump. Program PLC to automatically operate 1eak detection pump ON/OFF based upon
liquid levels inside leak detection sump. -

c. AUTOQ Operation — Automatic operation requires operator(s) place leak detection
pump’s ON-OFF-AUTO control switch (located at MCC) to AUTO mode and enter
sump pump operation control set-points at the control panel mounted OIU. The landfill
leak detection system pump shall operate between separate start and stop level set-
points. '

d. Process Control Set-points — Operator(s) shall enter the following control set-points at
the control panel mounted OIU:

(§)] Leak detection system pump start level in inches
(2)  Leak detection system pump stop level in inches
(3) ILandfill leak detection system high-high level alarm in inches
4 Landfﬂl leak detection system hlgh level alarm i in mches
e REMOTE Operatlon — None.

f ON (manual) Operation — ON (ma.nual) Operatlon requires the followmg steps be taken
by operator(s):

(1)  Operator(s) shall place landfill leak detection pump’s ON-OFF-AUTO control
gwitch (located at MCC) to ON mode

2. Interlocks — Interlocks shall prevent operation of leachate leak detection pump in the
event of a leachate storage tank high-high level alarm condition, or aleak alarm
condition in either the landﬁll crest pad building sump, leachate storage tank, or
combmed sump

h.  Alarms — Program PLC to monitor process-' and alarm for the following minimum
conditions:

(1) Landfill leak detection system high-high level
(2) . Landfill leak detection system high level -

(3)  Landfill leak detection systein pump fail |
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a

(4)  Landfill leak detection system pump flow fail

(5) Landfill leak detection system level signal fail
(6) Landfill leak detection system flow signal fail

Runtime and Flow Totaling — Program PLC to implement runtime and flow totals for
landfill leak detection pump. PLC increments equipment runtime and process flows
when respective purap ON status and minimum flow is confirmed. PL.C control logic
shall be programmed to allow runtime and flow value reset and adjustment.

Landfill Crest Pad Bu11d111g Sump System (Loops 103, 205) Reference P&ID Drawing H-2-
830854 sheet 1 of 4,

a.

General — Landfill crest pad building sump system consists of a bulldmg sump, sump
pump, fevel floats; leak detection sensor, and pump discharge piping. Sump pump
extracts and pumps liquids from building sump to an above ground leachate storage
tank. Landfill crest pad building sump pump-operates ON/OFF based upon actuation of
level floats inside the landfill crest pad building sump. PLC shall monitor leak detection
sensor. All process variables and eqmpment status shall be dlsplayed focally via panei
mounted OIU and digital indicators. .

Program - Progtam PL.C to-monitor sump float switches and provide automatic
operation of landfill crest pad building sump pump between high and low level status. In

“the event of high-high level condition, PLC shall alarm. In the event of a leak alarm

condition PLC shall prevent operahon of IandﬁH leachate collection and leak detection
pumps.

AUTO Operation --— Automatic operation requires operator(s) place sunp pump’s ON-
OFF-AUTO control switch (located at MCC) to AUTO mode. The sump pump shali

‘operate between start and stop levels. Operator(s) shall place sump leak detection

ENABLE/DISABLE contro} switch (located at local sump control panel) to ENABLE
feak detectxon control logic.

Process Control Set-points — None
REMOTE Operati{)n — None

ON {manual) Operation — ON (manual) Operatxon requu‘es the followmg steps be taken
by operator(s):

(1)  Operator(s) shall place sump pump’s ON-OFF-AUTO control switch (located at
MCC) to ON mode.

Interlocks — Interlocks shall p_revéut operation of landfill crest pad building sump pump
in the event of a leachate storage tank high-high level alarm condition, or a leak alarm
condition in either the leachate storage tank, or combined sump.
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h.

Alarms — Program PLC to momtor process and alarm for the followmg minimum
conditions: : : : :

(1) Landfill crest pad building sump level-high _ |

{2) . Landfili crest pad ouiid_in'g sump Jevel high—high
3)  Landfil crest pad building sump leak detected
(4) Landfill crest pad buildﬁlg surop puﬁip fail,

Runtime — PLC shail provide runtjme for 'smﬁp pump. PLC increments ‘eq.uipment
runtime when respective pump ON status is confirmed. PLC control 1og1e shall be

-programmed to allow runtime value reset and adjustment.

4. Leachate Storage Tank System (Loops 300, 301) Reference P&ID Drawing H-2-830854
_ sheet 2 of 4. : .

a -

General — Leachate storage tank system consists of an above grade tank with an outer
steel] wall an interstitial leak detection chamber, floating cover, level sensors, leak
detection sensors, and a iransfer pump suction connection. Liquid is pumped to leachate -
storage tank from landfiil leachate collection and leak detection pumps, tandfill crest pad
building sump pump, and combmed sump. A level sensor located inside a stilling well -
mounted inside the storage tank - provides continuous liquid levels measurements to
PLC. This level sensor is backed-up by additional discrete level switches. All process
variables and equipment status shall be chsplayed 1ocally via panel mounted OTU and
d1g1ta.1 indicators.

Program Program PLC 1o 1mplement continuous monitoting of liquid levels inside
leachate storage tank. Level measurements shall be displayed at control panel inside
Jandfill crest pad building and local control panel inside leachate transfer building.
Program PLC to monitor level high-high and low-low switches which provide backup
safety measurement and controt for the continuous level sensor.

 AUTO Operation — None.

Process Control Set-points:

(1) Leachate storage tank high-high level in inches.

(2) Leachate storage tank high level in inches . .

(3) Leachate storage tank low level in inches
(4) Leachate storage tank iow—low lev_el in inches.
REMOTE Operation — None. .

ON (manua]) Operation — None.
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Interlocks — Interlocks shall prevent operation of landfill leachate collection and
removal and leak detection pumps, crest pad sump pump, and combined sump pump in
the event of a leachate storage tank high- high level condition alarm condition. Interlocks
shall prevent operation of transfer pump in the event of a storage tank fow-low level
condition.

Alarms — Program PLC to monitor process and alarm for the followmg minimum
conditions:

(1) Leachate storage tank high-high level

(2} ILeachate storage tank high level

Runtime — None.

5. Combined Sump Pump System (Loops 107, 207) Reference P&ID Drawing H-2-830854
sheet 2 of 4.

a.

General — Combined sump pump system consists of a sump assembly with dual
chambers ( pump chamber and leak detection chamber), sump pump, level floats, and a -
feak detection sensor. Liquids from truck loading station, gravity drain to the sump
pump chamber. Liquids from containment piping, gravity drain to leak detection
chamber. All process variables and equipment status shall be displayed locally via panel
mounted OTU and digital mdmators

Program — Program PLC to implement automatic operation of combined sump pump.
Combined sump pump shall operate ON/OFF based upon actuation of discrete floats
mounted inside sump: sump high-high alarm level, sump pump high (start) level, sump

‘pump low (stop) level and sump pump low-low (alarm) level. Program PLC to alarm

when high-high level float switch is activated or low-low level float is actuated and
sump pump ON status exists. Program PLC to monitor operation of leak detaction
sensor. Sump floats and leak detection sensor shall be hardwired to intrinsic safety relay
modules.

AUTO Operation — Automatic operatlon requires operator(s) place combined sump
pump ON-OFF-AUTO control switch (located inside transfer building) to AUTO mode.

- Sump pump shall operate between sump pump start and stop levels.

Process Control Set~points — None.

REMOTE Operation - None.

~ ON (manual} Operauon — ON (manual) Opera’l:lon requires the following steps be taken

by operator(s):

(1)  Operator(s) shall place sump pump ON-OFF-AUTO control switch (located
inside transfer building) to ON mode
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(2) Pump selected to ON mode shall contmue to operate untll sump pump Iow-iow
level is reached. _

Tnterlocks — Interlocks shall prévent_ operation of combined sump pumyp in the event of

a leachate storage tank high-high level alarm condition. Interlocks shall prevent
operation of landfill leachate collection and leak detection pumps, and landfill crest pad .
build:ing sump pump in the event of a combined sump leak alarm condition.

Alarms — Program PLC to monitor process and alarm for the followmg minimum
conditions:

(1) Combined sump high-high level
(2) Combined &:.ump low-low level

(3)  Combined sump purmp fail

{4}  Combined sump leak detected.

_ Runtime — Program PLC to prbvide runﬁme PLC shall 1ncremenf.equjpme.nt runtime

when pump ON status is confirmed. Implement PLC control logic necessary to allow

local runtime value reset and adgustment '

6.  Leachate Transfer Pump System (Loop 302). Reference P&ID Drawing H-2-830854 sheet 2 of

4.

- d-

General — Leachate trahsfer puhﬁp éystem consists of a fransfer pump with its suction
line connected to leachate storage tank, d1scharge piping, flow mieter, and a truck loading

quick disconnect. System allows operator(s) to pump liquids from leachate storage tank

to storage trucks. All process variables and equipment status shall be displayed locally
via panel mounted OIU and digital mdlcators

Program — Program PLC to monitor totalized flow from leachate storage tank to truck
loading station for the purpose of determining-amount of liquids being trucked off-site.
Transfer pump operation is manual, with interfocks preventing u'ansfer pump operation
during a storage tank low-low level condltlon

AUTO Operation — None
Process Control Set-points — None
REMOTE Qperation — None

ON (manual) Operation — ON (manual) Operation requires the'following steps be taken
by operator(s): . _

(1) Operator(s) shall place transfer pump ON-OFF control switch (located inside
transfer building) to ON mode. Operator(s) shall monitor totalized flow as a means
of determining duration of transfer operation.
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f. .

Interlocks —— Interlocks shall prevent transfer pump operation durmg a storage tank low-
low level condltlon .

Alarms— Program PLC to monitor process and alarm for the following minimum -

cond1t10ns

- (1)‘ Truck Loading Station flow signa fal

Flow Totaling — PLC shall provide flow totals for truck loading station. PLC control
logic shall altow for flow reset and value adjustment

7. Contro] Panel Power Monitoring System (L.oop 219). Reference P&ID Drawmg H—2~830854
sheet 1 of 4. :

a.

i.

General — Control panel power monitoring system consists of a control relay mounted
inside landfill crest pad building control panel. Power to landfill crest pad building
control panel is monitored by this control relay. In the event of a power failure, control
relay drops out removing input status to PLC. The PLC (which is powered by a UPS)
senses the loss of signal, and prevents automatic operation of process equipment. Afl
process variables and equipment status shall be displayed locally via panel mounted OIEJ
and digital indicators.

P_rogram — Program PLC to monitor power to control panel. In the event of a power
failure, PLC program shall remove run command from all process equipment so as to
prevent nuisance alarming and equipment failure. Program PLC to stagger start
equipment after control power returns to normal.

AUTO Operation _ None.

Process Control Set-points — None: -

REMOTE Operation — None,

ON (manual) Operation — None.

Interlocks — Interlocks prevent operation of equipment in the event of loss of power to
control panel.

Alarms — Program PLC to monitor and alarm control panel power for following
minimum conditions:

(1)  Control Panel Power fail.

Runtime — None.

8. Crest Pad and Leachate Transfer Building Temperature Momtormg System (Loops 219, 220).
P&ID dxamngs H-2- 890854 sheets 1 & 2 of 4.

a.

Genoral —_ Crest pad and Jeachate transfer building temperatire monitoring system
consists of an ambient temperature transmitter which monitors the effeciive operation of
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buﬂdlng heatmg and coohng equ1pn1ent All process varlables and equ1p1nent status shall
be displayed locally via panel mounted OIU and digital indicators.

Program — Program PLC to momtor crest pad and leachate, transfer bu11dmg
temperature levels and alarm in the event of temperature alarm condition signifying
heating and cooling equipment failure.

Automatic Operation-u None. -

Process Control Set-pomts

(1).. Landfill crest pad buﬂchng ternperamre level high alarm in degrees C

(2) - Landfill crest pad buildi_ng_te}ﬂpera_ture level low alarm in degrees C

' (3) - Leachate transfer building ternperaﬁnre level high alarm in degrees C

'(4) Leachate transfer _buildjng temperature 1évé1 ‘le_w alarm in.deg"r_ees C

REMOTE Operarion -— None.

_ ON (manual) Operation — None.

I.nterlc')eks — None.

Alarms — Program PLC to monitor process and alarm for the following minimum
conchtmns '

(€8] Landﬁll crest pad building temperanlre level hlgh alarm
(2 Landfill crest pad building temperature level low alarm

(3)  Landfill crest pad building temperature signal fail alarm

- (4). . Leachate transfer building temperature level high alarm

(5) . Leachate transfer, building temperature level low alarm
(6) Leachate transfer building temperatnre signal fail alarm.

Runtime — None.

Building General Alarm System (Loops 219, 220). Reference P&ID Drawmg H-2-830854

sheet 1, 2 of 4.

Ca

General — Building general alarm system cons_ists'.of alarm lights installed on the
exterior wall of the landfill crest pad building, and on the local ‘control panel inside the -
leachate transfer building which are operated by the PLC. Alarm hght provides a visual

" “method of notifying operator(s) ofa general alarm condmon
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b.  Program— Prograrﬁ PLC to monitor all process loops and initiate general alarm in the
event of an alarm condition. General alarm shall continue until process alarm condition
is acknowledged by operator(s). Acknowledge shall be initiated at pushbutton or OIU on
landfill crest pad building control panel. Program PLC to receive acknowledgement
during an alarm condition, to turn off general alarm light, and be able to initiate a new
general alarm in the event of a new and subsequent alarm condition.

C. AUTO Operation — None.

d. Process Control set-points — None.

c. REMOTE Operation — None.

£ ON (manual) Operation — None.

. Interlocks — None.

h. Alarms — (See previous loops).

i Runtimé — None.

OIU Displays and Layout

General — OIU shall be configured with process displays, data entry, runtime, and alarm

" screens. Process set-points and control modes shall be one-shot commands from the OIU.

Process display screens shall have a P&ID style of presentation. Displays shall include text for
equipment and process identification. Data entry points and screens shall have a TABLE style
of presentation,

Program OIU to enable secured access to process set-points and control modes of opération.
OIU shall be configured with process status display screens, set-point entry, equipment control
mode, equipment runtime, flow totaling, alarm status, and alarm enable/disable screens.
Process set-point and equipment control mode shall be implemented using RETURN ENTRY
at the control panel mowunted OIU.

Program OTU with three (3) security levels: engineer, operator, and system administrator.
Engineer shall have access to all displays. Operator shall have access to all process status and
alarm display screens but not control mode, alarm enable/disable, and set-point screens.
Administrator shall have access to process status, and alarm enable/disable screens.

Configure and link OIU Main Menu, Sub-Menu and Data screens in a logical fashion allowing
operator(s) to logically move through each process control loop, with the ability to access data
entry set-point and control modes as described in this document.

Program and configure alarm screens for each alarm as described in this document. OIU alarm

screens shall enable operator(s) to visually identify and acknowledge all alarm conditions for
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each process control loop Alarms shall be acknowledged at local alarm dlspiay ONLY
Acknowledge shall not be broadcast across network from OIUs,.

7. Alarm Identifications: _.
a.  Process in Alarm and Unacknowledged: Flashing
b, Process in Alarm and Acknowledged: Steady

3. Configure and link displays in a logical fashlon allowmg operator(s) to logically access ail
processes and select the following: ,

a IDF Process System Overviews (D1sp1ay1ng process levels, flows, and temperature for
each system)

b.  Disposal Eacility.Equipment Runtime and RuntimeReeet D'i'splay '

c. Disposal Facility Process Control Sei-point Display(s)

d. Disposal Facility Process Alarm Set-point Display(é)' .

e.  Disposal Facility Process Flow Totalization and Flow Totalization Reset Dispiay

f. Tntegrated Disposal Facility Alarm Display.

| PROCESS INSTRUMENTATION AND
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REFERENCE MANAGEMENT DIRECTIVE TFC-034, Rev. A

USQ #04-0016-AA

CH2M HILL Hanford Group, Ine. Manual Management Directive
' Revision TFC-MD-034, REV A

GRAPHIC PROCESS DISPLAY Page 18 of 3
CRITERIA FOR HUMAN-MACHINE Issue Date January 9, 2004
INTERFACES Effective Date January 12, 2004
_Expiration Date March 1, 2004

FUNCTIONAL AREA MANAGER: D. C. Lowe
DOCUMENT OWNER: R. E. Larsen

1.0 PURPOSE AND SCOPE

The purpose of this management directive (MD) is to establish the requirements for
standardized criteria for new graphic process displays (human-machine interfaces) that are
being designed or acquired for process monitoring and control systems of CH2M HILL
Hanford Group, Inc. (CH2M HILL) facilities and managed projects.

The requirements of this MD are applicable to new monitoring and control system designs
(Human-Machine Interfaces) for CH2M facilities and to projects that have not completed an
Acceptance Test Procedure (ATP). Application of the MD requirements to existing human-
machine interfaces systems and human-machine interfaces systems with a completed ATP
will be determined, planned, and performed in accordance with the resolution of PER-2003-

4039,

2.0  IMPLEMENTATION

This management' directive is effective on the date shown in. the header and will
remain in effect until a new Graphic Process Display Criteria for Human-Machine Interface

Standard is issued.

30  DIRECTIVE

The following requirements that are based on the national standard ISA-S5.5-1985, “Graphic
Symbols for Process Displays,” are the Tank Farm Contractors (TFC) design requirement for
new process monitoring and control systems (Human-Machine Interfaces).

3.1 General

The fo'll'owing general symbol usage standards apply:

i The graphic i)rocess display will follow requirements Sﬁeciﬁed in ISA-83.5 standard.

2. The use of outline and solid (filled) symbol forms to indicate status is as foliows:

PROCESS INSTRUMENTATION AND
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An outline symbol form indicates an off, stopped, or nopactive state,

A solid (filled) symbol form indicates an on, running, or active state.

» Status designation by use of solid or outline forms are particularly apphcable to
the rotating equipment and valves and actuators. In depicting valve position,
use solid to show open (material flowing or active) and outlme to show
closed (matena.l stopped or nonacnve)

A symbol may be partially filled or shaded to represent the charactenstlc of the
contents of a vessel, e.g. level temperature etc. . .

32 Color
The following standards are to be applied to the application of color to process displays:
1. The following color applicatioh .guidelines are to be followed:

e  The number of colors in one display shduld be limited to the minimum necessary
(typically 4 or less) to satisfy the process interface objectives of the display.

e Compatible color combiﬁations should be used.

s  Use color as a redundant inidictor along w1th text, symbol, shape, 51ze reverse
video, blinking, and intensity coding to preserve communication with individuals
baving limited color perception.

« Colors are not to be used to indicate quantitative value.

3. Colors are to be assigried consistent with Tablés 1-4.

Table 1. Unigue Component Colors (e.g., Leak Detectors, Tanks).

{Outline colors and text shall be black (unless otherwise noted), display background to be tan or light blue)
State L - _Fill Color -
Out of Service o . Black
In Service — Unselected . . White
In Service - Selected (No Alarm) ' Green :
Alarming (Unacknowledged) Flash Red
Alarm (Acknowledged) Solid Red
Caution Alarm (Unacknowledged) ' Flash Yellow (Amber)
 Caution Alarm (Acknowledged) _ Solid Yellow (Amber)
Not Used (e.g., bypassed) " Border is white, fill color as noted above
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Table 2. Pipe Colors.

(Outline colors and text shall be black (unlegs otherwise noted), display background to be tan or light blue)

State : ' Fill Color
Out of Service Black -
_ In Service — Unselected ' White
In Service — Selected (No Alarm) Grey
In Service — Selected (with Air or Fluid Flow) | - . Green
Eﬂcasem(egnliﬁ (ﬁfgg& ;‘Ual.‘nnﬂg Red with Flashing Text
Encasement Leak Detector Alarm (Acknowledged) | Solid Red
Caution Alarm (Unacknowledged) Flash Yellow (Amber)
Caution Alarm (Acknowledged) - Solid Yellow (Amber)
Not Used (e.g., bypassed) - Border is white, fill color as noted above

Table 3. Valves Port Colors.

{Outline colors and text shall be black (unless otherwise noted), display background to be tan or light blue)
State Fill Color
Out of Service ' Black
In Service — Unselected Grey*
In Service — Selected/Operable: Open Port Green
(No Alarm)
In Serv1ce Selected/Operable: Shut Port White*
(No Alarm) ite
In Service — Operating: Transition Yellow (All Ports)
Valve Position Alarm {Unacknowledged) Flash Red
Valve Position-Alarm (Acknowledged) Solid Red
_ - Caution Alarm Flash Yellow (Amber)
Not Used (e.g., bypassed) Border is white, fill color as noted above

- * The grey color used for the unselected valve is for contrast with an unselected pipe (white), which
assists the operator in distinguishing the pipe from the valve (operator influence from display screen
tests). The white color used to identify a shut port on a valve is in contrast with the valve open ports
(green) and with the selected plpe {grey) which assists the operator in distinguishing the pipe from the
valve.

Table 4. Pump Colors,

{Outline colors and text shall be black (unless otherwise noted), display backeround to be tan or light blue)

State Fill Color Text
Ot of Service Black . -
In Service — Unselected : White -

In Service — Selected: Pump Off and Power Off |
: Grey Stopped

(No Alaml)
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LOutime colors and text shall be black {(unless otherw1se noted), display background to be tan or hght bluc)
: : State : - Fill Color Text .
In Service — Selected: Pump Off and Power On :
' Yellow Stopped
{(No Alarm) : . o '
In Service — Selected: Pump On (Rotating) Green: | Running
Pump Alarm (Unacknowledged) FlashRed = - - Stopped
Pump Alarm (Acknowledged) N " SolidRed < Stopped
Caution Alarm (Unacknowledged) Flash Yellow (Amber) Caution
4.0 RECORDS
Norecords are genera{ed in the perfonnahce of this management directive.
5.0 REFERENCES
1. Instrument Society of Amenca (ISA) 85.5-1985, “GTaphlc Symbols for Process
© Displays.” _
PROCESS INSTRUMENTATION AND .
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SECTION 1502 1 —HIGH DENSITY POLYETHYLENE (HDPE) PIPE

PART 1--GENERAL

SUMMARY: -
This section is for furnishing and installing leachate piping and associated comﬁ_o'nents.

REFERENCES:

The publications listed below form a part of this Specification to the extent referenced. The
publications are referred to in the text by basic designation only. Recognizing some
requirements of the references cited below may not be applicable, the Engineer shall judge
the applicability of compliance with the references not specifically addressed herein. In the

-event of a conflict between the text of this Specification and the references cited herein, the

text of this Specification shall take precedence or as directed by the Engineer.
ASTM INTERNATIONAL (ASTM)

ASTM D792 - Standard Test Methods for Density and Specific Gravity (Relatlve
Density) of Plastics by Displacement.

ASTM Di248  Specification for Polyethylene Plastics Moldmg and Extrusion

Materials.
ASTM DI505  Standard Test Method for Density of Plastics by the Densny-Gradlent
Technique.
ASTM D2513  Specification for Thermopiastlc Gas Pressure Plpe Tubing, and
: ' Fittings.

ASTM D3350 Specification for Polyethylene Plastics Pipe and Fitting Materlals

ASTM FE714 + Standard Specification for Polyethylene Plastic Pipe (SDR-PR) Based
on Outside Diameter.

- CODE OF FEDERAL REGULATIONS (CFR)
49 CFR 192.285 Plastic pipe; qudlifying persons to make joints. |

DESCRIPTION:

Pipe: This section includes all high dens1ty polyethylene (HDPE) pipe used in the celis
including but not limited to:

Leachate collection piping on floor and cleanout access plpes on the slepes of the
trench.

Leachate diScharge piping, leak detection piping, and associated riser pipes.

HIGH DENSITY -POLYETHYLENE (HDPE) PIPE 15021-1 of 8
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Double containment piping outside the cell (e.g., leachate force main and drain lincs)
and elsewhere as shown on the Drawings.

SUBMITTALS-APPROVAL REQUIRED:

See Section 01300, SUBMITTALS, for submittal procedures.

Manufacturer’s certificates of compliance for all pipe and fittings. Certificates shall-
acknowledge that plpe and ﬁttlngs meet the requlrements of the Spec1ﬁcat1ons

SUBMITTALS-APPROVAL NOT REOU]RED

Informatlon/Record ( IRJ

Catalog and manufacturer s data sheets for HDPE pipe and ﬁttmgs
‘Descriptive literature about the fusion-equipment to be used and certification from thé
pipe supplier or manufacturer that the joining technician(s) is certified and
experienced in heat fusion joining of HIDPE pipe. Certification shall contain the
following minimum information: . .

Name of technician.

Date of certification.

‘Statement by the pipe .Supplier that the technician is certified in the means and

methods of joining the supplier’s pipe and fittings using butt fusion '

techniques.

Make(s) and model(s} of ﬁ1310n equ1pment the techmc1an is certified to _}0111
pipe with.

Catalog and manufacturer s data sheets, electrofusmn couplers mechanical cutters,
and appurtenances.

PART 2--PRODUCTS

All HDPE pipe and ﬁttmgs shall conform with additional applicable requ1rements deﬁned in
the Piping Schedule in Section 15060, PIPING-GENERAL. :

HDPE PIPE:

Resin: HDPE pipe shall be manufactured from first quality extra-high molecular weight, high
density polyethylene resin containing no more than 2 percent clean recycled polymer by
weight. Resin shall meet or exceed the requirements of ASTM D3350 for PE3408 material
with a cell classification of 345434C or higher. Alternate cell classifications are acceptable if

HIGH DENSITY POLYETHYLENE (HDPE) PIPE 15021-2 of §
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one or more of the 6 numbers in the cell classification is greater than the minimum. Pipe shall
be rated PE3408. Pipe and fittings shall be in compliance with schedule attached as _
supplement (see Attachment 1, HIGH DENSITY POLYETHYLENE (HDPE) PIPE) 6r as
shown on the Drawings.

Qualigy: The pipe shall have uniform wall thickness and shall be uniform in color, epacity,
density, and other physical properties. Pipe shall be homogeneous throughout and free of
visible cracks, holes, blisters, bubbles, undispersed raw materials, or any contamination by
foreign matter. Any pipe with nicks, scrapes, or gouges deeper than 10 percent of the
nominal wall thickness shall be rejected. '

Form: Pipe may be supplied in a continuous extruded seamless piece or in sections.
Manufacturer’s Certificates of Compliance: The manufacturer shall submit a Certificate of

Comphance of the HDPE pipe supplied for the IDF project, which will include that the pipe
is grade PE3408 and the identity of the cell classification per ASTM D3350.

HDPE pipe SDR shall be as indicated on the Piping Schedule in Section 15060, PIPING-
GENERAL.

Fittings: Fittings shall conform to the fequirements of Article HDPE PIPE of this section,

shall be compatible with components of the double containment system, and HDPE
manholes where required.

" Polyethylene fittings shall be from the same manufacturer as the pipe, molded or
- fabricated from polycthylene pipe and shall have the same or numerically smaller
SDR than pipe connecting to the fitting. Fittings shall follow requirements in
Attachment 1.

All reducing tees shall be factory molded if available as a standard item by any
manufacturer having pipe meeting this section. If not available as a standard item,
branch saddle reducing tees shall be used. Reducers shall be shop manufactured.
Fabricated branch connections will not be allowed if branch saddle connections are |
listed in the manufacturer’s catalog. ' '

All molded polyethylene fittings shall have the same or higher pressure rating as the
pipe when installed in accordance with the latest technical specifications. All
fabricated polyethylene fittings shall have the same or higher pressure rating as the
adjoining pipe when installed in accordance with the manufacturet’s
recommendations. ‘ '

DOUBLE CONTAINMENT PIPE:

Pipe Materials: Both carrier pipe and containment pipe shall meet the requirements of Artlcle
HDPE PIPE of this section.

HIGH DENSITY POLYETHYLENE (HDPE) PIPE 15021-3 of 8
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Configuration: Double eontamment p1pe shall consist of a carffer pipe installed W1th1n a
containment plpe All pipe and fittings shall provide an annular space between the camer and
containment pipes to accommodate possible flow of fluid from the carrier plpe '

. Support Spagers: Support spacers shall be manufactured from nonmetallic, corrosion-

resistant material with the same or better chemical compat1b111ty properties as the HDPE
pipe. Spacers shall be secured to the carrier pipe at maximum 8-foot intervals. Spacing shall
be reduced if required to maintain the annulus between the cairier and containment pipes and
shall be positioned to allow for unrestricted passage of possible flow of fluid from the carrier
pipe. Spacers shall be chamfered at both ends to allow for removal of carrier pipe. Materials
and systems used to secure the spacers to the pipe shall have the same or better chemical
compatibility properties as the HDPE pipe.

Fittings: Fittings shall co_nform to the requireﬁients ef Articlé HDPE PIPE of this section and
shall be compatible with components of the single wall HDPE pipe where required.

* SLOTTED PIPE:

Leachate Collection Piping Leachate collection and leak detection piping on the floor of the
cells and elsewhere as shown on the Drawings shall be slotted. Cleanout access plpes and

' leaohate transmission piping shalI not be slotted.

In addition to meeting all other requirements of this section, slotted pipe shall have slots .
0.128 inch wide and 1.25 inches long, in five places equidistant around the pipe. Slots shall

-provide a minimum of 9 square inches of open area per lmea:r foot of pipe. Slotted pipes shall

be free of cuttmg debris from the slot cutting process. .

Perforated pipe with circular drill holes is not allowed.

PART 3--EXECUTION

GENERAL: -

All HDPE pipe and fittings shall be installed in conformance with apphcable code
requirements referenced in Section 15060, PIPING GENERAL.

DIMENSIONS :

Piping dimensions shown on the Drawings are approximate. It is the Construction General |
Contractor’s responsibility to furnish and install piping of the proper dimensions, which will
properly fit with the connecting elements, pipes, fittings, pumps, etc.

- INSTALLATION:

Plpe shall be handled and stored in such a manner as to ensure a sound, undamaged
condition.

. HIGH DENSITY POLYETHYLENE (HDPE) PIPE 15021-4 of 8
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* Pipe shall be cut in a neat, workmanlike manner usmg a mechanical cuiter that will not

damage the pipe.

Jeining of HIDPE pipe to HDPE pipe shall be accomplished by thermal butt fusion joint; no
solvent welding or adhesive welding shall be allowed. Electrofusion couplings shall only be
allowed when access to piping is restricted and only as approved by the Engineer. Slotted

" leachaie collection piping shall be joined with thermal butt fusion joints. Plpe shall be ~101ned

per ASTM 2657 and manufacturer’s recommendations,

Single butt fusion welds shall be used to create pipe sectlons as long as practicable.
Fabricated pipe sections and ﬁttmgs may be joined by the double butt fusion process

During installation, the pipe shall not be pulled across sharp projections that could cause

- gouges, kinks, or other types of damage. To minimize "snaking” due to thermal expansion,

protect pipe from direct sunlight, or limit unrestrained length of pipe during installation.

 Allowance for Thermal Expansion/Contraction:

HDPE has a coeflicient of thermal expansion of 1.2 x 10-4 ft/ft/deg . Buried HDPE
pipe shall be installed with excess length between anchor points such that contraction
caused by temperature drop to 40 degrees I will produce the length of pipe between
two points shown on the Drawings. Amount of excess plpe depends on temperatures
of pipe at the time of installation, according to Table 1 for buried piping:.

" TABLE 1
Installation Temperature (degrees F) -  Excess Pipe Length (in./100 fi)
50 - | 14
60 ' 2.9
70 | 43
80 ' ' 5.8
9% | 72
100 2 &.6
120 ' - 11.5

Installation terperature is of the pipe material and not ambient air temperature.
- Measure installation temperature with a strip thermometer laid directly on the pipe.
Verify temperate and excess pipe length required immediately before burial.

Placement of Buried Pipes-

Excavate trench bottom and sides of ample dimensions o permit visual 1n5pect10n
and teSth of entire flange, valve, or connection.

HIGH DENSITY POLYETHYLENE (HDPE) PIPE 15 021-5 of 8 _
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The pipe shail not be dropped into the trench. Exercise care when lowermg pipe into
trench to prevent twisting or damage to pipe. The full length of the pipe shall be
ﬁmﬂy bedded on the trench bottom. ‘

' The pipe ¢ shall be bedded in such a way as to mamtam grade. with a tolerance of

0.0 percent +0.5 percent with a uniform, constant grade and no localized low spots.

| PJQC Base and Plpe Zone: As spec1ﬁed. in Sectlon 0232_0, TRENCH BACKF ILL.

Keep trench dry until pipe laying and joining are completed.

~ Prevent foreigri material from 'entering pipe during placement. '

Close and block open end of last laid p1pe sect1on when placement operatlons are not
in progress and at close of day’s work

Install closure sections and adapters for grav1ty plpmg at locatlons where pipe iaymg
changes direction.

. Aﬁer joint has been made, check\pipe aligﬁmcht and grade.

" Place sufﬁc1ent plpe zone materlal to secure plpe from movement before next joint is

installed.
Prevent uplift and floating of pipe prior'to backfilling.

Place pipe along pipe runs starting at one end and moving towards the other to aV01d

~ joints that will not be feasible with buit fusion.

Tolerances:

Horizontal position of pipe eenterlme on ahgnment around curves maximum variation
of 1.0 foot from position shown

~ Pipe Cover: Minimum 2 feet 6 inches from ﬁnlshed elevatlon of overlying matenal

unless otherwise shown.

,,Temporarﬂy close pipe ends as requlred to avoid mtroducmg dirt or other forel,:,n material
into the pipe. :

Trenching and backfilling operations shall be conducted in accordance Wlth the requirements
of Section 02320, TRENCH BACKFILY., for utility trenching. If trenchmg is used,
. underlying materials shall not be distarbed or damaged in anyway. Backﬂlhnb operations
shall ensure that no voids are present under or at the sides of the pipe. Backfill shall initially
be placed to the top of the pipe, then hand compacted. The remainder of the trench shall then
be backfilled and compacted by hand or with a power tamper only. '

| HIGH DENSITY POLYETHYLENE (HDPE) PIPE 15021-6 of §
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On the floor of the cell, pipe may be placed dlrectly on geosynthetlc layers prior to placing
drainage gravel. Placement of gravel around pipes shall be by hand unless otherwise

‘approved by the Engmeer Placément operations shall ensure that no voids are present under
 or at the sides of the pipe. Placement operations shall not disturb the p0511:10n of the plpe

Where flanged joints are used, the bolts shall be evenly torqued using a crossing pattern to
gradually tighten the lug nuts. Torque values shall be as recommended by the flange
manufacturer. Flanged joints shall be retorqued after one hour or more has passed. Apply
anti-seize compound on all threaded surfaces before tightening.

Flaws (minor imperfections, damaged areas, etc.) in HDPE pipe with a depth of 10 percent or
less of the nominal wall thickness will not require repair or replacement. In double
containment systems, carrier pipe with flaws deeper than 10 percent of the wall thickness

* shall be replaced. Single pipe or containment pipe with flaws between 10 and 25 percent of

the wall thickness shall be repaired in accordance with the pipe manufacturer’s .
recommendations. The Construction General Contractor shall certify in writing that the
repaired area will have material properties that meet or exceed those of intact pipe. Any 1 plpe
with flaws deeper than 25 percent of the nominal wall thickness shall be rejected. -

All valves and equipment shall be supported independently from pipe. Anchor valves such

. that turning moment resulting from their operation will not be transmitted to pipe.

Special Precautions at [langes: Polyethylene pipe connected to heavy fittings,
manholes, and rigid structures shall be supported in such a manner that no subsequent
relative movement between polyethylene pipe at flanged joint and rigid structures is -
possibie. :

Butt-fitsion shall be performed in accordance with pipe manufacturer ) recommendatlons as
to equipment and technlque

Weld Beads: Remove internal weld beads from the side slope risers and horizontal sections
of slotted pipe where the LCRS and LDS pumps will be placed. Remove all plastic debris
from inside pipe. :

Slotted Pipe. Slotted pipe shall be cut and joined so that full contact is made around the entire
circumference of the weld. Partial weld contact because of joints through a slot row is not
acceptable.

'LOCATOR RIBBON:

Locator ribbon shall be installed as specified i Section 02320, TRENCH BACKFILL..

HIGH DENSITY POLYETHYLENE (HDPE) PIPE 15021-7 of 8 _ .
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IDENTIFICATION RIBBON:

" Underground 'plpehﬁeé except for pipebnés inside t"h.e'P'hase i liner limits, 'shéﬂ be identified

by use of a plastic ribbon or stencil no less than 3 inches in width with a message printed on-
the ribbon which identifies the actual pipeline contents. Marking tapes or stencils shall be
placed on existing lines where they are exposed by trenchmg operatzons The ribbon shall be
wrapped around the p1pel1ne at no less than 1 wrap per 3 feet of run. The plastic r1bbon/
stencil shall be color coded in accordance with. the Plpmg Schedule.

CLEANING:

~ Clean all p1p1ng as. requ1red in Sectlon 15060, PIPING- GENERAL to remove all fore1gn

matenals mcludmg dirt, grease, and other matter

_ CONSTRUCTION QUALITY CONTROL ( ACCEPTANCE TESTINQ)_

. Per Sectlon 15 992 PIPING LEAKAGE TESTING and the P1p1ng Schedule in
: Sectmn 15060, PIPING-GENERAL. : .

END OF SECTION 15021

HIGH DENSITY POLYETHYLENE (HDPE) PIPE 15021-8 of 8
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ATTACHMENT 1
HIGH DENSITY POLYETHYLENE (HDPE) PIPE

Item Size Description

General All " Pipe lengths, fittings, arid flanged connections to be,
joined by thermal butt-fusion shall be of the same type,
grade, and class of polyethylene compound and supplied
from the same raw material supplicr.

Pipe ' Pipe SDR shall be AS INDICATED ON THE Piping
| . Schedule in Section 15060, PIPING-GENERAL.

Protection shall be provided against ultraviolet light
degradation using carbon black, not less than 2 percent
well dispersed in the resin. :

Pipe wall thickness shall reflect the required SDR* and
diameter, as shown in Table 8, ASTM F714.

Pressure rating shall be 100 psi minimum.
*SDR: standard dimension ratio = OD/thickness

Fiﬁings 6-inch and smaller =~ Moided fittings, butt fusion joined, conforming to
. ' : ASTM D3261. ' '

8-inch and larger Molded if manufactured as a standard item or same as
o pipe, butt fusion joined, conforming to ASTM D3350.

Electrofusion Rigid, straight coupler constructed from injection-
Couplers ‘ : molded polyethylene with embedded heafing coils as
manufactured by Central Plastics; or equivalent.

' Flanges ' ASTM A351 Type 316/CF8M stainless steel,

150-pound, ANSI B16.5 standard, convoluted back-up
ring with one-piece polyethylene molded flange adaptor
ends, same rating pressure as pipe. '

Bolting' | _ Stainless steel, ASTM A193/A193M Grade BSM studs
and ASTM A194/A194M Grade 8M hex head nuts.

Manufacturer’s recommended anti-seize compound on
all threads. _ ‘

Washers shall be same material as bolts.

Gaskets _ Flat ring, 1/8-inch Viton.

HIGH DENSITY POLYETHYLENE (HDPE) PIPE 15021 SUPPLEMENT-1 of 1 .
" Part IL.11.4D-341 _ ’ 184570B.SEA
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SECTION 15022-HIGH DENSITY POLYETHYLENE MANHOLES

PART 1--GENERAL

REFERENCES

The fo]lowmg is a list of standards whlch may be referenced in this section:
ASTM INTERNATIONAL (ASTM)

ASTM D1248 Speclﬁcatlon for Polyethylene Plastics Molding and Extrusion
'~ Materials.

ASTM D3350  Specification for Polyethylene Plastics Pipe and Fitting Materials.

SUBNHTTAL S-APPROVAL 'REQUIRED-

See Section 01300, SUBMITTALS for submll‘tal procedures

Shop Drawmgs

Product data sheets for make and model.

Complete catalog information, descriptive literature, specifications, construction
drawmgs and identification of materials of construction. :

: Provide caiculatlons indicating dlameter and wall thickness of each manhole is acceptable

per design criteria specified.

SUBMITTALS-APPROVAL NOT REQUIRED:

Informauon/Record QR)

Submit results of manhole 1eakage testmg

PART 2--PRODUCTS

HDPE MANHOLES

The manhole shall be manufactured by the fabrication of high density polyethylene (HDPE
pipe). The riser shall be made of HDPE plastic compound meeting the requirements of

Type 111, Class C, Category 5, Grade P34 as defined in ASTM D1248. The cell classification
shall be 345434C per ASTM D3350. Alternate cell classifications are aeceptable if one or
more of the six numbers in the cell classification are greater than the minimum. Pipe shall be
rated PE3408.

" HIGH DENSITY POLYETHYLENE MANHOLES 15022-1 of 3
Part Hi.11.4D-342 . 184570B.SEA
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Flatstock shall meet or exceed ASTM D1248 requirements for Type 111, Class C, Category 3.
Grade G3.

HDPE pipe and flatstock used to fabricate the HDPE manhole shall meet all product
requirements of Section 15021, HIGH DENSITY POLYETHYLENE (HDPE) PIPE.

HDPE pipe for 76-inch diameter manhole shall be SIDR 39.0. HDPE pipe for 42-inch
diameter manhole shall be SDR 21.

Welding rods, connecting couplmgs, pipe collars and other materials, as required to complete
the instalfation; shall be of the same plastic as the flatstock.

Piping and appurtenances shall meet the requirements of Section 15021, HIGH DENSITY
POLYETHYLENE (HDPE) PIPE, and Section 15060, PIPING-GENERAL.

Access hatch shall be precast vault lid with spring-assisted galvanized plate cover with
locking latch; cover shall be weathertight with channel drain. Utility Vault Model 77- 2—332P
or approved equal.

Wall thickness and diameter of each manhole shall be verified assuming the following design
cnter1a

Dimensions specified and depth of manholes identified on Drawings.

Lateral load transmitted to 76-inch diameter manhole from concrete r1ng footmg
-shown on Drawing H-2-830850. :

. Weighf of preeast utility vault equal to 4,020 pounds.

Load on utility vault equal to 100 pounds per square foot (vault will not have traffic
loads)

No groundwater forces acting on 76-inch diameter manhole.
42-inch manhole full of water.

PART 3--EXECUTION

FABRICATION:

Inlet and outlet piping shall be installed as shown on Drawmgs by fabricator prior to delivery
to- site. :

- The manhole shall be fabricated with the minimum number of welds practical.

HIGH DENSITY POLYETHYLENE MANHOLES 15022-2 of 3
Part fll.11.4D-343 184570B.SEA
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All welds shall be heat fused in accordance with manufacturer’s recommendations on .
equipment specifically designed for welding thermoplastic sheets or extrusion welded by -
precertified welders. :

INSTALLATION:

Manholes shall be handled and stored according to manufacturer’s recommendations and in.
such a manner as to ensure a sound undamaged condition.

Eicdvation and backfilling operations shall be conducted in accordance with Section 023 16, .
EXCAVATION, and Section 02315, FILL AN BACKFILL. :

Joining of HDPE field piping to HDPE manhole pipe stubouts shall be-done by thermal butt
or socket fusion, no solvent or adhesive welding shall be allowed. HDPE welding shall be by
qualified and approved welders as identified in Sectlon 15021, HIGH DENSITY
POLYETHYLENE ([IDPE) PIPE. .

Install piping, appurtenances, and pipe hangers and suppotts in accordance with
Section 15021, HIGH DENSITY POLYETHYIL.ENE (HDPE) PIPE, and Section 15060,
PIPING-GENERAL.

Tnstall dccess hatch in accordance with Drawings.

CONSTRUCTION QUALITY CONTROL — LEAKAGE ’TEST]NG

After all HDPE manhole pipe stubout connections have been completed for i inner and outer
HDPE manholes, and prior to backfilling, perform separate leakage tests for inner and outer
manholes. Each manhole shall be completely fitled with water and no leaking shall be

~ allowed from any HDPE joints for a period of 8 hours. General Construction Contractor shall

provide necessary shoring during leakage testing of outer manhole per manufacturer’s
recommendations to compensate for lack of backfill. .

END OF SECTION 15022

HIGH DENSITY POLYETHYLENE MANHOLES 15022-3 of 3 _
Part il 11.4D-344 184570B.SEA



‘Document Type: Construction Specifications (C 1)

DD =) SN L e D e

Project Title: Integrated Disposal Facility WA 73900039‘37&23212[‘08;’:&3‘ ggg:t;
l}

RPP—18489 Rev. 0

SECTION 15060--PIPING-GENERAL

PART 1--GENERAL

SUMMARY:
This section is for furnishing and installing leachate piping and associated components.

REFERENCES :

The following is a hst of standards whlc:h may be referenced in this section and any
supplemental Data Sheets:

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSD)

ANSIBI1.20.1  Pipe Threads, General Pulpose'(Inch)
ANSIB16.1 Cast Iron Pipe Flanges and Flanged Fittings
ANSIB16.3 Malleable Iron Threaded Fittings
ANSIB16.5 Pipe Flanges and Flanged Fittings
ANSI B16.11 Forged Fittings, Socket-Welding and Threaded
. ANSIB16.21  Nonmetallic Flat Gaskets for Pipe Flanges
ANSI '-B16 42 Ductlle Iron Pipe Flanges and F ianged Fittings, Classes 150 and 300

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
ASME B36.10M Welded and Seamless Wrought Steel Pipe-
AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C153/  Ductile-Iron Compact Fittings 3 Inches Through 24 Inches and
A21.53 54 Inches Through 64 Inches, for Water Service

ASTM INTERNATIONAL (ASTM)

ASTM A153 Standard Specification for Zinc Coating (Hot-Dip) on Tron and Steel .
Hardware

ASTM A307 Standard Specification for Carbon Steel Bolts and Studs, 60 000 psi
Tensile Strength

ASTM A536 Standard Specification for Ductile Tron Castings
ASTM A563 . Standard Specification for Carbon and Alloy Steel Nuts

ASTM D1248 Standard Specification for Ponethy lene Plastics Molding and
Fxtrusion Materials

PIPING-GENERAL 15060-1 of 9
Part I11.11.4D-345 _ 184570B.SEA
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ASTMD1784  Standard Specification for Rigid Poly(Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly(Vinyl Ch10r1de) (CPVC)
Compounds

ASTM D1785:  Standard Specification for Poly(Vinyl Chioride) (PVC) Plastic Pipe,

'  Schedules 40, 80, and 120

ASTM D2467  Standard Spemﬁca‘tion for Socket-Type Poly(Viny! Chloride) (PVC)
Plastic Pipe Fittings, Schedule 80

ASTM D2564  Standard Specification for Solvent Cements for Pely(V myl Chlorlde)
(PVC) Plastic Piping Systems.

ASTM D3261 - Standard Specification for Buit Heat Fusion Polyethylene (PE) PlaSUC

. Fittings for Polyethylene (PE) Plastic Pipe and Tubing '

'ASTM D3350 Standard Specification for Polyethylene Plastlcs Pipe and Flttmgs

Materials

SUBMITTALS-APPROVAL REQUIRED:

See Section 01300, SUBMITTALS, for subrm'ttal' procedures.

Product data sheets, complete catalog 1nformat10n descrlptlve 11terature speCIﬁcatlons and
identification of materials of constructmn :

Laboratory Testing Equipment; Certified cahbratlons, manufacturer S product data, and test

~ procedures.

Qualifications:

Solvent Welders: List of solvent welders and current test records for solvent welder(s)
for field solvent welding.

SUBMITTALS-APPROVAL NOT REQUIRED:

Information/Record (IR):

Manufacturer’s Certification of Compliance.

PART 2--PRODUCTS

. PIPING:

High Density Polvethylene P1p1 ng: As spec1ﬁed n Sectlon 15021 HIGH DENSITY
POLYETHYLENE (HDPE) PIPE.

Others as speciﬁed on Piping Data Sheet(s) and Piping Schedule located at the end of this
section as Supplement. _

PIPING-GENERAL 15060-2 of 9
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Diameters Shown:

Standardized Products: Nominal size.

- Fabricated Steel Piping (Except Cement-Lined): Outside diameter, ASME B36.10M.

JOINTS:

Flanged J oints:

Flat-faced carbon steel or alloy flanges when mating with flat-faced cast or ductile
iron flanges.

Higher pressure rated flanges as reqmred to mate with equlpment when equlpment
flange is of higher pressure rating than required for piping.

Threaded Joints: NPT taper pipe threads in accordance with ANSI B1.20.1.

Mechanical connections of high density polyethylene pipe to auxiliary equipment such as
valves, pumps, tanks, and other piping systems shall be through flanged connections
consisting of products as specified in Section 15021, HIGH DENSITY POLYETHYLENE
(HDPE) PIPE, and bolts and nuts of sufficient length to show a minimum of three complete
threads when the joint is made and tightened to manufacturer s standard. Retorque nuts after
4 hours. :

GASKET LUBRICANT:

Lubricant shall be supplied by pipe manufacturer and no substitute or “or-equal” will be
allowed.

DOUBLE WALL CONTAINMENT PIPING SYSTEM:

As specified in Section 15021, HIGH DENSITY POLYETHYLENE (HDPFE) PIPE.
FLEXIBLE HOSE:

Flexible hose required for connection of leachate pump discharge piping to crest pad piping

-manifold and at truck loading station shall be Royalflex, Vlnyl nitrile by Boston Industrlal

Products, or equal, rated at a minimum of 125 psi.

A male and female quick-connect coupling shall be factory or shop installed on each length
of flexible hose with stainless steel banding. Quick connect couplings for flexible hose and
leachate pump discharge piping within the slope riser pipe shall be fiberglass-filled
polypropylene with stainless steel rings, arms, and pins.

PIPING-GENERAL 15060-3 of 9 |
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VENT AND DRAIN VALVES:

Pipeline 2-Inch Diameter and Smaller: 1/2-inch Vent; 1-inch drain, unless‘shOWﬁ otherwise, '

Pipelines 2-1/2-Inch Diameter and Larger; 3/4-inch vent, 1-inch drain, unless shown
otherwise.

FABRICATION:

Flanged pipe shall be fabricated in the shop, not in the field, and delivered to the site with flanges
in place and properly faced. Threaded flanges shall be individually fitted and machine tightened on
matching threaded pipe by the manufacturer. -

FINISH_BS

Factory prepare, prime, and finish coat in accordance with Pipe Data Sheet(s) and Plplng
Schedule.

Galvanizing: |
_ .Hot—dip applieﬂ, meeting requifemcnté of ASTM Al 53.
Eiéctfoplated zinc or cadmium plaiiilg"is umccépﬁblé. '
Stainless steel components may be substituted where galvanizing is sp_e_:ciﬁed._ .

LOCATOR RIBBON:

As specified in Section 02320, TRENCH BACKFILL.

INSULATION:

Piping: -

Combined Sump ( Discharge Piping Only) and Piping Requiring Heat Trace:

' Matenal Flexible elastomenc p1pe msulauon, closed cell structure, 3/4 inch
thick.

Temperature Rating: Minus 40 degrees F to 180 degrees F.

‘Nominal Density:' 6 pcf. .

Conductmty in accordance with ASHRAE 90.1 and minirum of
0.27 BTU-i/hr-fé? degrees E at 75 degrees F per ASTM C177 or
ASTM C318.

* PIPING-GENERAL 15060-4 of 9
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Minimum water vapor transmission of 0.10 perm-inch per ASTM E96.

Seal joints with manufacturer’s adhesive.

Flame Spread Rating: Less than 25 per ASTM E84.

Manufacturers and Products;
Rubatex; R-180-FS.

Armstﬁ'ong; Armaflex AP.

Piping and Insulation Cover: Aluminum jacket 0.016-inch thick.

PART 3--EXECUTION

EXAMINATION:

Verify size, material, joint types, elevatlon horizontal. location, and plpe service of existing
pipelines to be connected to new pipelines or new equipment.

Inspect size and location of structure penetrations to verify adequacy of wall pipes, sleeves, -
and other openings.

PREPARATION:

Inspect pipe and fittings before installation, clean ends thoroughly, and remove foreign
matter and dirt from inside. '

Damaged Coatings and Linings: Repair using original coatmg and lining materlals in
accordance with manufacturer’s instructions.

INSTALLATTON-GENERAL:

Join pipe and fittings in accordance with manufacturer’s instructions, unless otherwise shown
or specified.

Remove foreign objects prior to assembly and installation.

Flanged Joints:

Install perpendicular to pipe centerline.

PIPING-GENERAL 15060-5 of 9
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Bolt Holes: Straddle vertlcal eenterlmes, aligned with connecting equlpment ﬂanges
or as shown.

Use torque-limiting wrenches to ensure umform bearlng and proper bolt tightness.
Plastic Flanges Install annular ring ﬁller gasket’ at _]Olllts of ra15ed face ﬂange

Raised-Face Flanges: Use flat-face ﬂange When _101nlng with flat-faced ductile or cast
iron flange.

Verify compatibility of mating flange to adapter ﬂange gasket prlor to selectmg
grooved adapter flanging.

Threaded ﬂanged jomts must be shop fabrlcated and dehvered 0 JObSlte Wn:h ﬂanges
in-place and properly faced.

Threaded and Coupled Joints:

Conform with ANSI Bl. 20.1.

Produce sufficient thread’ length to ensure full engagement when screwed home in
- fittings. . '

Countersink pipe ends, ream and clean chips and burrs after threading.
Make connections with not more than three threads exposed.

Lubricate male threads only Wlth thread lubrlcant or tape as spec1f1ed on P1p1ng Data
Sheets. :

High Density Polyethylene Pngmg As spec1ﬁed in See‘non 15021 HIGH DENSIT Y
POLYET HYLENE (HDPE) PIPE.

INSTALLATION—EXPOSED PIPING:
Piping Runs:

Paralle! to building or column lines and perpendicular to floor, unless shown
otherwise. o '

Piping upstream and downstream of flow measuring devices shall provide straight
“lengths as required for accurate flow measurement.

Group piping wherever praet1eal at common elevations; install to conserve bmldmg space

and not interfere with use of space and other work

PIPING-GENERAL 15060-6 of 9
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Unions or Flanges: Provide at each piping connection to equipment or mstrumentatlon on
eqmpment side of each block valve to facilitate installation and removal.

Install piping so that no load or movement in excess of tha_t_stipu_lated by equipment
manufacturer will be imposed upon equipment connection; install to allow for contraction

- and expansion without stressing pipe, joints, or connected equipment.

Piping Clea.rance (unless otherwise shown):

Over Walkwav and Stairs: Minimum of 7 feet 6 inches, measured from walking
surface or stair tread to lowest extremity of piping system including flanges, valve
bodies or mechanisms, insulation, or hanger/support systems.

Between Equipment or Equipment Piping and Adiacent Piping: Minimum 3 feet
0 inches, measured from equipment extremity and extremity of piping system
- including flanges, valve bodies or mechanisms, insulation, or hanger/support systems.

From Adjacent Work: Minimum 1 inch from nearest extremity of completed piping
system including flanges, valve bodies or mechanisms, insulation, or kanger/support
systems.

Do pot route piping in front of or to interfere with access ways, ladders, stairs,
platforms, walkways openings, doors, or windows.

Head room in front of openings, doors, and windows shall not be less than the top of
the openmg

Do not install piping containing quuids or liquid vapors in transformer vaults.
Do not route piping over, around, in front of, in back of, or below electrical

equipment including controls, panels, switches, terminals, boxes, or other similar
electncai work.

INSTALLATION-DOUBLE WALL CONTAINMENT PIPING SYSTEM:

Tnstall as specified in Section 15021, HIGH DENSITY POLYETHYLENE (HDPE) PIPE.

INSTALLATION-BURIED PIPE:

Placement: In accordance with Sectlon 15021, HIGH DENSITY POLYETHYLENE (HDPE)
PIPE.

SLAB. FLOOR, WALL, AND ROOF PENETRATIONS:

Application and Installation: As shown on Drawings.

PIPING-GENERAL 15060-7 of 9
Part l11.11.4D-351 184570B.SEA



— . ‘
DN OO =3 DN LA e WD

| I T N T N T (N T T NG T N T N S B e e el e Rl el
WEe SNl R WS OO R WD e

2

ﬁ-&h,&-&wwwwwwwwwu
W= OO0 -1 b U=

- . Project Title: Iﬁtegrated Disposal Facility =~ - o _ WA 759_9008957 Part Iif Operating Umt11

. e T : Integrated Disposal Facilit
Docurnent Type: Construction Specifications (C-1) - i egra? ISpos: adiy

- RPP-18489, Rev. 0

Wall Pipe Installation: Support wall plpes securely by ﬁamework to prevent eontaet w1th
reinforcing steel and tie wires.

. BRANCH CONNECTIONS;

Do not install branch connections smaller than 1/2-inch nominal pipe size, i'.riclud'ing
instrument connections, unless shown otherwise.

“When line of lower pressure connects to a line of higher pressure, requirements of P1p1ng

Data Sheet. for higher pressure rating prevails up, to and mcludmg the first block valve in the
line carrying the lower pressure, unless otherwise shown :

Threaded Pme Tap Cormecnons

_ Welded Steel or Alloy Piping: Connect only w1th Welded threadolet or half—couplmg
as spec1ﬁed on Piping Data Sheet.

L1m_1tat10ns:.\ ’I'hread_e_d taps in pipe barrel are un'élcceptable.' '
CLEANING:

Following assembly and testing, and prior to final acceptance, flush pipelines {except as
stated below) with water at 2.5 fps minimum flushing velocity uniil foreign matter is

_removed.

The up-slope riser pipe and slotted pipe shall be cleaned internally after deburri'hg by pulling

- cotton pillows attached to ropes through pipe repeatedly until no debris comes out of pipe

with pillow. Water flushing shall not be permitted. Pipe ends shall be covered after
fabrication and at the end of shifts to avoid foreign materials from entermg pipe.

If 1mpractlcal to flush large diameter pipe at 2 5 fps, clean in- place from 1ns1de by brushmg
‘and sweeping, then flush or blow line at lower velocity.

Insert cone strainers in ﬂushmg connec‘uons to attached equipment and leave in- place untll
cleaning is complete. : .

Remove accumulated debrls through drains 2 inches and larger or by removmg spools and
valves from p1pmg

TFIELD FINISI—HNG:

Notify Construc‘uon Manager at least 3 days prior.to start of any surface preparauon or
coating application work.

PIPING-GENERAL 15060-8 of 9
Part 111.11.4D-352 : 184570B.SEA



NS G0 ST AN W DN e

~ Project Tile: VIntegrated Disposal Facility WA 7890008667, Part lll Operating Unit 11

: X P Integrat IF
Document Type: Construction Specifications (C-1) . Integrated Disposa acmty )

RPP-18489, Rev. 0
LOCATOR RIBBON:
Locator ribbon shall be installed as specified in Section 02320, TRENCH BACKFILL.

PIPE IDENTIFICATION:

Exposed Piping:

In general, all exposed piping shall be color coded and identified in accordance with

ANSI A-13-1. It is the intent of this standard that the identification method of aboveground
piping is by English text that allows the contents to be readily identified. Flow dlrectlon
should be also shown by arrows.

All piping and equipment shall be identified in accordance with established site standards.

In addition to the requirements specified herein, all pipelines and standard equipment shall be .
color coded and identified with beaded chain or steel cable stainless steel tags displaying the
pipe or equipment number as shown on the Drawings. The tags shall be fabricated from

300 series austenitic stainless steel metal strips 3/4 inch wide, 24-gange minimum thickness,
with 3/16-inch high létters stamped on the metal surface. Any pipes entering or leaving a
building shall be tagged adjacent to floor or wall penetration. The tags shall be attached to

the pipe or austenitic equipment with austenitic stainless steel bead chain or austenitic
stainless steel cable. When tagging valves, the bead chain shall be attached to the valve stem-
or yoke.

CONSTRUCTION QUALITY CONTROL — L EAKAGE TESTING:

As specified in Section 15992, PIPING LEAKAGE TESTING.

SUP?LEMENTS: | |

Suppiement 1—Polyviny! Chloride (PVC) Pipe and Fittings.
Supplement -2—Galvanized Steel Pipe and Malleable Tron Fitﬁngs.
Supﬁlement 3—Pip_iﬁg Schedule.

END OF SECTION 15060

PIPING-GENERAL 15060-9 of ¢
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POLYVINYL CHLORIDE (PVC) PIPE AND FITTHJGS o

Ttem Size

Pipe All

Fittings All

' J oints All

Flanges All

Boliing - All_'

Gaskets _ All

Solvent Cement All

Thread Lubricant All

Description

Schedule 80 PVC: Type I, Grade Lor ‘
Class 12454-B conforming to ASTM D1784 and
ASTM D1785. Pipe shall be manufactured with:

- 2 percent titanium dioxide for ultraviolet protection.

Threaded N1pp1es Schedule 80 PVC

Schedule to Match Pipe Above: ASTM D2466 and
ASTM D2467 for socket-weld type and
Schedule 80 ASTM D2464 for threaded type.

Fittings shall be manufactured with 2 percent

titanium dioxide for ultravmlet protectlon

Solvent socket-weld except where connectlon to
threaded valves and. equipment may require future. .
disassembly.

| One piece, molded hub type PVC flat face ﬂahge.in

accordance with Fittings above, 125-pound ANSI
B16.1 drilling

" ASTM A193/A193M Type 316 stailess steel

G*rade B8M hex head bolts and ASTM A194/
A194M Grade M hex head nuts. '

Flat Face Mating Flange: Full faced 1/8-inch thick |
ethylene propylene (EPR) rubber.

Raised Face Mating F iange: Fiat ring 1/8-inch _
ethylene propylene (EPR) rubber, with filler gasket
between OD of raised face and flange OD to protect

the flange from boliing moment

As recommended by' the pipe and fitting
manufacturer conforming to ASTM D2564.

Teflon Tape.

PIPING-GENERAL 15060 SUPPLEMENT 1-1 of |
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RPP-18489, Rev. 0

WA 7890008967, Part ill Operating Unit 11
' Infegrated Disposal Facility .

GALVANIZED STEEL PIPE AND MALLEABLE IRON FITTINGS

Ttem Size

Pipe

" a_nd smaller

2-1/2" through 6"

Joints All

Fittings
Flanges
Unions
Bolting

Gaskets All flanges

Thread 2" & smaller
Lubricant

Description

Galvanized carbon steel, ASTM A106, Grade B

- seamless or ASTM A53, Grade B seamless or

ERW.

Schedule 80.

Schedule 40,

Threaded or ﬂanged at valves and equipment. .

Threaded: 150- or 300-pound galvanized malleable
iron, ASTM A197 or ASTM A47, dimensions in
accordance with ANSI B16.3.

Galvanized forged carbon steel,
ASTM A105/A105M, ANSI B16.5 Class 150 or
Class 300, threaded, 1/16-inch raised face.

Threaded malleable iron, ASTM A197 or A47,
300-pound WOG, brass to iron seat, meeting the
requirements of ANST B16.3.

Flanges: Carbon steel ASTM A307, Grade A hex
head bolts and ASTM A563, Grade A hex head
nuts.

Flanged, Water and Sewage Service: 1/8 inch thick,
red rubber (SBR), hardness 80 (Shore A), rated to
200 degrees F, conforming to ANSIB16.21,
AWWA C207, and ASTM D1330, Grades 1 and 2.

Tetlon tape or joint compound that is insoluble in -
waler. :

PIPING-GENERAL 15060 SUPPLEMENT 2-1 of |
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PIPING SCHEDULE LEGEND

SERVICE CODE

- LH Leachate Handling

- LHCP Leachate Handling Containment Pipe

LT Leachate Transfer
LTCP Leachate Transfer Containment Pipe
SERVICE
CPB Crest Pad Building
CS Combined Sump
1C In-Cell
LTB  Leachate Transfer Building
ocC - Outside-Cell
TL | Truck Loading -
EXPOSURE
BUR Buried
EXP . . - Exposed
SUB Submerged
MATERIAL

- GSP. Galvanized Steel Pipe
HDPE High Density Polyethylene
PVC Polyvinyl Chloride
PRESSURE TEST
H ‘Hydrostatic
P Pneumatic
NA Not. Applicable
JOINT TYPE |
BI Butt Fused
FL Flanged
SW Solvent Weld
TH Threaded

PIPING- GENERAL 15060 SUPPLEMENT 3- 10f2 _ '
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Revision Number: 0b

PIPING SCHEDULE
Service Size(s) Piping - Specification | Test _ ‘ ‘
Code | Service | (In.) | Exposure | Material | Joint Type Section ‘Type Test Pressure. Remarks
LH | IC All | BUR HDPE BF - 15021 H 65% LCRS—Low Flow |SDR 17 for all except
, [ P B . 100* LCRS~High Flow |SDR 13.5 for LCRS-High
| | _ . 65% LDS | Flow Pump Discharge
LHCP | IC All BUR | HDPE BF 15021 P 8 '|SDR 17, slotted portion of
. | | _ - pipe not to be tested
LH CPB All EXP PVC  |SW,FL, TH 15060 H 65 SCHD 80
CS : : '
LH OC All | BUR | HDPE | - B¥ 15021 H 65 __[SDR 21
LHCP | OC All BUR | HDPE BF 15021 P 3 SDR 17
LT LTB All EXP PVC |SW,FL, TH 15060 H . 65 SCHD 80
LT ocC All BUR HDPE | = BF 15021 H 65 SDR 21
LTCP | OC All | "BUR | HDPE BF 15021 H 8 . 1SPR 17
LT TL 1Al EXP GSP FL, TH 15060 H 65 ____|SCHD 40 _
*Test pressures measured at Crest Pad Building. Isolate any appurtenances not rated for test pressure such as vacuum breakers and pressure

gages. :

PIPING-GENERAL 15060 SUPPLEMENT 3-2 of 2
' Part HI.11 .4.D~357 ' - _ ' 184570B.SEA
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WA 7390008967, Part i1l Operating Unit 11

SECTION 15100--VALVES: OPERATORS, AND FILTER

PART 1--GENERAL

SUMMARY:

This section is for furnishing and installing valves, filters, and associated components for
leachate and raw water systems. Valves and accessories for raw water are 1dent1ﬁed as such.
Other requirements apply 10 1eachate and raw water systems.

REFERENCES: -

The following is a list of standards which may be referenced in this section:-

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B16.1

Cast-Iron Pipe Flanges and Flanged Fittings

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C509
AWWA C550

ASTM A276

ASTM A351

- ASTM B61

"ASTM B62
ASTM B98
ASTM B127

ASTM B139
ASTM B164

ASTM B194

ASTM B384

Resilient-Seated Gate Valves for Water and Sewerage Systems
Protective Epoxy In__tem_or Coatings for Vilves and Hydrants

~ ASTM INTERNATIONAL (ASTM)

Standard Specification for Stainless and Heat—Resisﬁn'g Steel Bars
and Shapes

Standard Speelﬁcatlon for Castmgs Austemtlc, Austenltlc-Femc
(Duple);) for Pressure-Containing Parts

‘Standard Specification for Steam or Valve Bronze Castings

Standard Specification for Composition Bronze or Otmee Metal
Castmgs :

Standard Spemﬁea‘uon for Copper-Silicon Aﬂoy Red Bar and
Shapes - _

Standard Spemﬁcatlon for Nickel-Copper Alloy (UNS NO04400)
Plate, Sheet, and Strip .
Standard Specification for Phosphor Bronze Rod, Bar, and Shapes _
Standard Specﬁcatlon for Nlekel -Copper Alloy Rod, Bar and - -
Wire

Standard Specification for Copper-Beryllium Alloy Plate Sheet, -
Strip, and Rolled Bar '

Standard Specification for Copper Alloy Sand Castings for General
Applications :

VALVES, OPERATORS, AND FILTER 15100-1 of 10
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ASTM D429 Test Methods for Rubber Property—Adhesion to Rigid Substrates

ASTM D1784 Standard Specification for Rigid Poly(Viny! Chloride) (PVC)
Compounds and Chlorlnated Poly(Vinyl Chlorlde) (CPVC)
Compounds

SUBMITTALS-APPROVAL REQUIRED:;
See Section 01300, SUBMITTALS, for submittal procedures.

Shop Drawings:

Product data sheets for make and model.

Complete catalog information, descriptive llterature, spemﬁcatlons and identification
of matenals of construction.

Manufacturet’s Certificate of Comphance for butterfly valves; full compliance with -
AWWA C504.

SUBMITTALS-APPROVAL NOT REQUIRED:

Information/Record (IR):

Documentation of construction quality control testing as specified herein.

PART 2--PRODUCTS | .

GENERAL:

Valve to include operator, actuator, handwheel, chain wheel, extension stem, floor stand,
worm and gear operator, operatmg nut, chain, wrench, and accessories for a complete

operation.

Valve to be suitable for intended service. Renewable parts not to be ofa lower quality than
specified.

Valve same size as adjoining pipe.
Valve ends to suit adjacent piping.
Size operator to operate valve for the full rangé of pressures and velocities.

Valve to open by turning counterclockwise.

VALVES, OPERATORS, AND FILTER 15100-2 of 10
Part I11.11.4D-359 4 1845708 SEA
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Factory mount operator, actuator, and accessories.

Provide nametag for each valve. Nametag shall include valve tag number and be constructed
of 16-Gauge Type 304 stainless steel, letters shall be 3/16-inch imposed, affix to valve Wlth
16- or 18- gauge stainless steel wire.

MATERTALS:

- Brass and bronze valve components and accessories that have surfaces in contact with liquids
_ other than leachate to be alloys containing less than 16 percent zinc and 2 percent aluminum. -

Valves in service on leachate lines shall have no bronze, brass, or copper wetted parts.
Approved alioys are of the following ASTM designations: .

B61, B62, B98 (Alloy UNS No. C65100, C65500, or C66100), B139 (Alloy UNS
No. C51000), B584 (Alloy UNS No. C90300 or C94700), B164, B194, and B127.

Stainless steel Alloy 18-8 may be substituted for bronze.

FACTORY FINISHING:

~ Exposed Valves:

Manufacturer’s standai'd corrosion-rési'stant coating 'suit'ab'le_for intended service.

Safety isolation valves and lockout valves Wlﬂ‘l handles, handwheels, or chain wheels “safety
vellow.”

Epoxy Lining and Coating:

Use where specified for individual valves described herein.
In accordance with AWWA C550 unless ch_erwisé specified.

Either two-part liquid material or heat-activated (fusion) material except only heat-activated
material if specified as “fusion” or “fusion bonded” epoxy.

Minimum 7-mil dry film thickness except where limited by valve operating tolerances.
VALVES:
Ball Valves:

Type V330 PVC Ball Valve 2 Inches and Smaller: Rated 1350 psi at 73 degrees F,
with ASTM D1784, Type 1, Grade 1 polyviny! chloride body, ball, and stem, end

VALVES OPERATORS, AND FILTER 15100-3 of 10
Part lI1.11 4D 360 ] ) " 184570B.SEA
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entry, double union design, solvent-weld socket ends, elastomer seat, Viton or Teflon
O-rlng stem seals, to block flow in both directions.

Manufacturers and Products: -

Nibco; True-Bloc. |

ASAHI America; Duo-Bloc.
Type V331 PVC Ball Valve 3 and 4 Inches: Rated 150 psi at 73 degrees F, With
ASTM D1784 Type I, Grade 1 polyvinyl chloride full port bedy, Teflon seat, Viton

O-ring stem, face and carrier seals, end entry design with dual union, solvent-weld
socket ends, or single union ball valve with flanged ends d’rilled-tp ANSIBl6.1.

Manufacturers and Product_s:

Nibco.
ASAHI America.

PVC 3-Way Ball Valve 2 Inches and Larger: Valves shall be three-way type with port
option necessary to either direct flow through leachate filter or bypass flow around
leachate filter. Valve configuration shall allow filter replacement simultaneously with
flow through filter bypass. Rated 150 psi at 73 degrees F, with ASTM D1784, Type 1,
Grade 1 polyvinyl chloride body, ball, and stem, double union design, solvent weld
socket ends, or flanged ends drilled to ASME B 16.5, Class 150, eIastomeJr seat,

Viton or Teflon O-ring stem seals, full ported ball.

Manufacturers and Products:
| Spears; True Union 2000.
Or appmved equal

Check and Flap Valve

Type V609 PVC Self-Ciosing Check Valve 4 Inches and Smaller: ASTM D1784,
Type I, Grade 1, PVC body, rated at 150 p51 Viton seats and seals, stainless steel

- spring.

Manufacturer and Product: PLASTnO-I\/Li\TIC; Seri_es CKS.

VALVES, OPERATORS, AND FILTER 15100-4 of 10
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Self-Contained Automatic Valves:

Air Release Valve 1/2 Inchto 16 Inches

1/2-inch through 3-mch NPT inlets and outlets, 4 inch and 1arger ANSI B16.1
flanged inlet with plam outlet and protective hoods.

Rated 150 psi working pressure,'PVC body, EPDM seals.

'Manufacturer and Produet' IPEX .Serieé VAFV.

Yacuum Breaker Valve 1/2-mch NPT mlet and outlet, PVC body, EPDM dlaphragm,
working pressu.re 100 psi.

Manufacturer and Product: PLAST-O-MATIC; Sei‘ies VBM.

Gate Valves:k

Type V100 Gate Valve 3 Inches and Smaller (Raw Water) All-bronze, screwed
bonnet, single solid wedge gate, nonrlsmg stem, rated 125-pound SWP, 200-pound
WOG.

Manufaeturers aﬁd_Preduetéf
- Stoekham;_ B103, fl_lreaded end..
Crane; 438, threaded end.

Type V130 Resilient Seated Gate Valve, 2 Inehes to 12 Tnches (Combined Sump and ..
Truck Loading Station}): - _ Ly )

Tron body, resilient seat, bronze mounted, ANSI Class 125 flanged ends,
_ nonrising stem in accordance with AWWA C509, design working water
-pressure 200 psig for 2 inches through 12 inches, full port fus10n epoxy
coated inside and outside per AWWA C3550.

Prov1de 2 inch operatmg put and operaﬁ)r extensmns for the gate valves on
the secondary containment piping that drains into the combined sump. Provide

handwheel operators for the gate valves at the truck loading station.

" Manufacturers and Products:

Mé&H Valve; AWWA C509,

U.S. Pipe; Metroseal.

VALVES OPERATORS AND FILTER 15100-5 of 10 7
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Type V130 Resilient Seated Gate Valve, 4 Inches to 12_' Inches (Raw Water):

Iron bedy, resilient seat, bronze mounted, ANSI Class 125 flanged ends,
nonrising stem in accordance with AWWA €509, design working water
pressure 200 psig for 2 inches through 12 inches, full port, fusion-epoxy
coated inside and outside per AWWA C550.

Provide post mdlcatmg assembly Wlth detachable crank handle for 12-inch
gate valve at raw water tie-in.

Manu_facmrers and Products:

U.S. Pipe; Metroseal.

Clow Corp; Model F-61XX.

Bﬁtterﬂv ValveS'

'General Valves specified as AWWA €504 to be in full comphance with
AW WA C504 and followmg requirements:

Suitable for throtthng operations and mfrequent operatlon afier perlods of
inactivity. :

Elastomer seats which are bonded or vulcanized to the body shall have
adhesive integrity of bond between seat and body assured by testing, with
minimum 75-pound pull in accordance with ASTM D429, Method B.
Bubble-tight with rated pressure applied from either side.

No travel stops for disc on interior of body.

Self-adjusting V-type or O-ring shaft seals.

Isolate metal-to-metal thrust bearing surfaces from flowstream.

Valve actuators to meet the requirements of AWWA C504.

Type V530 Butterﬂv Valve 4 Inches 10 24 Inches for Fire Protectlon Service (Raw

Water):

UL Listed and FM Approved, flanged style, AWWA C504 Class 150B valve
with cast iron body, alaminum-bronze disc, stainless steel stem, EPDM seat,

geared operator with highly visible position indicator and detachable crank
handle. :

VALVES, OPERATORS, AND FILTER 15100-6 of 10
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For buried serﬁice; provide post indicatihg assembly with detachable crank
handle.

Manufacturers and Product: Pratff; PIVA -
Miscellanegus Valves:

Type V930 Fire Hydrant { Raw Water)

Hyd;rants shall be dry-barrel type conforming to AWWA C502 Wlth valve
opening at least 5 inches in dianieter and designed so that the flange at the
main valve seat can be removed with the main valve scat apparatus remaining
intact, closed, and reasonably tight against leakage and with a breakable valve
rod coupling and breakable flange connections focated no more than 8 inches
above the ground grade. Hydrants shall have a 6-inch bell connection, two
2-1/2-inch hose connections, and one 4-1/2-inch pumiper connection. Outlets
shall have American National Standard fire-hose coupling threads. Working
‘parts shall be bronze. Design, material, and workmanship shall be similar and
equal to the latest stock pattern ordinarily produced by. the manufacturer.
Hydrants shall be painted with one coat of red iron oxide, zinc oxide primer
conforming to SSPC Paint 25, and two finish coats of silicone alkyd paint
conforming to SSPC Paint 21; color shall be safety yellow. Caps and chains
‘shall be furmshed

| . Manufacturers ‘and Pfedﬁcts:;CiQW Medél_lion'. -

" Type V931 Vard Hydrant (Raw Water):

Nen-freeze yard hydfairﬁ with 3/4-inch hose connection. Constructed of
manufacturer’s standard materials; _rated for minimum pressure of 125 psi.

Manufacturers and Products: Wade 8610; or equal.

ACCESSORIES:

Operating Wrenches {Raw WaterL

Two each - handled galvamzed operating wrenches for 2~ 1nch square nut operator,
-6 feet long.

Manufacturers and Products:

i Myfel_ie_r_; No. A-'24.6'10.

Clow No.; F-2520.

VALVES, OPERATORS, AND FILTER 15100-7 of 10
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- Two each T-handled galvanized forked operating keys for cross handled valves
7 feet long

Cast Iron Valve Box {(Raw Water): Designed for traffic Ioads shdmg type, with minimum of
6-inch 1D shaﬂ

Box: Cast iron with minimum depth of 9 inches.
Lid: Cast iron, minimum depth_3 inches, marked WATER.
Extensions: Cast iron.

OPERATORS: |

Manual Operator:

General;

Operator force not to exceed 40 pounds under any operating condition,
including initial breakaway. Gear reduction operator when force exceeds
40 pounds.

“Operator self-locking lype' or equipped with self-locking device.
Position indicator on quarter-turn valves.
Worm and gear operators one-piece design worm-gears of gear bronze
material. Worm hardened alloy steel with thread ground and polished.

Traveling nut type operators threader steel reach rods with internally threaded
bronze or ductile iron nut.

Exposed Operator:
Galvanized and painted handwheels.
Lever operators allowed on quarter-turn valves 8 inches and smaller.

Valve handles to take a padlock, and wheels a chain and padlock.

Buried Operator: '

Buried service operators on valves larger than 2-1/2 inches shall have a 2-inch
AWWA operating nut. Buried operators‘on valves 2 inches and smaller shall

~ have cross handle for operation by forked key. Enclose moving parts of valve
and opérator in housing to prevent contact with the soil.

VALVES, OPERATORS, AND FILTER 15100-8 of 10
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Design burled service operators for quarter-turn valves to W1thstand 450
foot-pounds of input torque at the FULLY OPEN or FULLY CLOSED
posmons grease packed and gasketed to w1thstand a submersmn in water to
10 psi.

Buried valves shall have extension stems, bonnets, and valve boxes.

LEACHATE FILTERS:

Stainless steel filter housings rated for 150 psi minimum at 120 degrees F and 160 gpm shall
be installed as shown on the piping details. Fach filter housing shall be installed with (12)
5 micron filter cartridges, each cartridge shall be 40 inches long. The filter housing shall have

" amill finish and include installation of a vent valve with drain tubing, drain valves with drain

tubing, and filter housing stand. The filter assembly shall have no more than a 10 psi pressure
drop across the housing and clean filter cartridges when operating at 160 gpm of water flow.
The filier inlet and outlets shall be ASME B16.5, Class 150 flanges. Furnish and install filter
cartridges within filter housing, in addition provide a minimum of 72 additional filter
cartridges for future filter changeouts.

The filter assembly shall include a wall mounted differential pressure indicator. The
differential pressure indicator shall tie-in to the filter- housing drain ports. The differential
pressure indicator shall include a resettable drag pointer for indication of maximum
differential pressure achieved, 4.5-inch dial, and a range of 0-15 psid.

Copper tubing shall be used for differential pressure indicator. Tubing shall be 1/4-inch
seamless copper tubing conforming to ASTM B75. Wall thickness, diameter tolerances, and
compression type brass ﬁttmgs shall be in accordance with ASTM B251

Manufacturers and Products:

- Filter Assembly: GE Osmonics; NDV Series W/Hytrex F11ter Cartr1dges (5 micron,
40 inch-length). : :

. Differential Pressure Indicator: Wika; 700.05.

PART 3-EXECUTION

INSTALLATION:

Flange Ends:

_ Flarlged valve boltholes shall straddle vertical cehterline of pi'pe.

‘ '.Clean flanged faces, insert gasket and bolts, and t1ghten nuts progresswely and uniformly; do

not overtighten.

VALVES, OPERATORS, AND FILTER 15100-9 of 10 |
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Screwed Ends:

Clean threads by wire brushing or swabbing.
Apply joint compound.

Yalve Orientation:

Install operating stem vertical when valve is installed in horizontal runs of pipe having
centerline elevations 4 feet 6 inches or less above finished floor, uiless otherwise shown.

Install operating stem horizontal in horizontal runs of pipe having centerfine elevations
between 4 feet 6 inches and 6 feet 9 inches above finish floor, unless otherwise shown.

Install a line size ball valve and union upstream of each solenoid Valife in-line flow switch; -

or other in-line electrical dev1ce excluding magnetic flowmeters, for isolation during
maintenance.

Locate valve to provide accessibility for control and maintenance. Install access doors in
finished walls and plaster ceilings for valve access.

CONSTRUCTION QUALITY-_CONT_ROL:
Valve may be either tésted while testing pipelines, or as a separate step.

Construction General Contractor shall perform test that valves open and close smoothiy
under operating pressure conditions.

Construction General Contractor shall count and record number of turns to open and close
valve; account for any discrepancies with manufacturer s data.

END OF SECTION 15100

VALVES, OPERATORS, AND FILTER 15100-10 of 10
Part I1.11.4D-367 ' ' 184570B.SEA
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'SECTION 15140--PIPING SUPPORT SYSTEMS

PART 1--GENERAL

SUMMARY:
This section is for furnishing and installing leachate piping support systems.

REFERENCES:

* The following is a list of standards which may b_¢ referenced in this section:

ASTM INTERNATIONAL (ASTM)

ASTM A525 - Standard Spec1ﬁcat10n for General Requirements for Steel Sheet
. Zinc-Coated (Galvamzed) by the Hot-Dip Process

BUILDING OFFICIALS_ AND CODE ADMINISTRATORS (BQCA) )
~ Basic Building Co&é | .
- INTERNATIONAL CONFERENCE OF BUILDING OFFICIALS (ICBO)
Umform Building Code | |

MANUFACTURERS’ STANDARDIZATION SOCIETY (MSS) |

SP 58 Pipe Hangers and Supports-Materlals Design and Manufacture
SP69 . Pipe Hangers and Supports-Selection and Application

SP89 ~ Pipe Hangers and Supports-Fabrlcatlon and Insta]latlon '

SUBMITTALSfAPPROVAL REQUIRED:

See Section 01300, SUBMITTALS, for submittal procedures.

Shop Dfawin‘.fzs:

Drawings of each piping support system to scale shown, locatmg each support, brace, hanger;
guide, component, and anchor. Identify SUpport, hanger guide, and anchor type by catalog
number and shop drawing detail number.

Revisions to support systems resulting from changes in related piping system layout or
addition of flexible joints.

PIPING SUPPORT SYSTEMS 15140-1 of 8
Part 11.11.4D-368 1845708B.SEA
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DEFINITIONS:

Ferrous Metal: Iron, steel, stainless steel, and alloys with iron as principal component.

. Wetted or Submerged: Submerged, less than 1 foot above liquid surface, below top of

channel wall, under cover or slab of channel or tank, or in other damp locations.

DESIGN REQUIREMENTS:
General:

Piping Smaller than 30 Inches: Supports are shown only where specific types and |
locations are required; additional pipe supports may be required. .

Meet requlrements of MSS SP 58 MSS SP 69, and MSS SP 89.

Pipe Support Systems

Support Load: Dead loads imposed by weight of pipes filled with water, except air
‘and gas pipes, plus insulation.

Seismic Load: Seismic performance category forces with seismic loads in accordance
with local codes.

Safe];y-r Factor: Mini:muin of 5.

Maximum Support Spacing and Minimum Rod Size:r

Steel Enr Ductile Iroﬁ Piping:

Maximum Support/  Minimum Rod Size

Pipe Size ' Hanger Spacing Single Rod Hangers
1-inch and smaller 6 feet 1/4-inch
1-1/2-inch thru 2-1/2-inch 8 feet 1/4-inch

3-inch and 4-inch 10 feet 3/8-inch

Plastic and Fiberglass Piping:

Maximum Support Spacing: As recommended by manufacturer for flow
. temperature in pipe. Pipe insulation shall be included in the selection of
maximum pipe suppott spacing.

Minimum Hanger Rod Sizing: Same as listed for steel pipe.

PIPING SUPPORT SYSTEMS 15140-.2 of 8
Part I11.11.4D-359 184570B.SEA
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Framing Support System: '

Beams: Size such that beam stress does not exceed 25 000 psi and maximum
deflection does not exceed 1/240 of span. :

Column Members; Sizei in accordance with manufactirer’s recommended method.
Support Loads: Calculate using weight of pipes filled with water,

- Maximum Spans:

' Steel a:nd Ductile Iron Pipe, 3 Inch Dlameter and Larger 10- foot centers,
unless otherwise shown. ' '

Other P1pe11nes and Special S1tuatlons May requlre supplementary hangers
and supports.

Electrical Conduit Support: Include in design of framing support system.

Anchoring Devices: Design, size, and space support anchoring devices, including anchor

 bolts, inserts, and other devices used to anchor support, to withstand shear and pullout loads

imposed by loading and spacing on each particular support

Vertical Swav Bracing: 10-foot maximum centers, or as shown.

. PART 2--PRODUCTS

. GENERAL:

‘When specified items are not available, fabricate pipe supports of correct material and to
- general configuration indicated by catalogs.

Special support and hanger details are shown for cases where standard catalog supports are
1nappheab1e

Wetted and Submerged: Stainless steel.

Atmospheric Exposed: Galvanized or painted steel.

HANGERS:

Clevis Type: MSS SP 58, Type 1 or 6.

Grinnell; Figure 104 or 260.

PIPING SUPPORT SYSTEMS 15140-3 of 8
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B-Line; Figure B3198 or B3100.

Hinged Split—king-Pige Clamp: MS-S SP 58, Type 6 or 12.
Grinnell; Figure 104.
B-Line; Figure Bé 198H.

Haneer Rods, Clevises, Nuts, Sockets, and Turnbuckles: In accordzince with MSS SP 58.

Attachments:

'I-Beam Clamp: Concentric loading type MSS SP 58, Type 21 28,29, or 30, which
engage both sides of flange.

Concrete Insert: MSS SP-58, Type 18 continuous channel insert with load rating not .
less than that of hanger rod it supports.

SADDLE SUPPORTS;

Pedestal Type: Schedule 40 pipé stanchion, saddle, and anchoring ﬂaﬁge.

Nonadmstable Saddle: MSS Sp 58, Type 37 with U-bolt.

Grmnell Figure 259.

B-Line; Figure B3090.

Adjustable Saddle: MSS SP 58, Type 38 without c}émp.
Grinnel}; Figure 264.
B-Line; Figure B3093.

WALL BRACKETS:

Welded Steel Bracket: MSS SP 58, Type 33 (heavy-duty).
Grinnel}; Figure 199.
B-Line; Figure B3607.

One-Hole Clamp: Grinnell; Figure 126.

~ PIPING SUPPORT SYSTEMS 15140-4 of 8
Part I11.11.4D-371 184570B.SEA
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Channel Type:
Unistrut.
Kin-Line. _

PIPE CLAMPS:

Riser Clamp: MSS SP 58, Type 8. .

Grinnell; Figure 261.
B-Line; Figure B3373.

CHANNEL TYPE SUPPORT SYSTEMS:

Material:

Galvanized: Pre~ga1van1zed in accordance with ASTM A525, Class G9O or hot~d1p
galvanized after fabrlcatlon

Stainless Steel: Type 304 stainless steel.
Channel Size: 12-gauge, 1-5/8-inch wide series minimum.

Members and Connections: Design for all loads with safety factor of 5

Manufacturers and Producis:

Kin-Line; Series CI3812.
Unistrut; Series P3200.

ANCHORING SYSTEMS:

Wetted and Submersed: Stainless stecl.

Atmospheric Exp.osed: Galvanized.

 Size: Sized by equipment manufacturer, 1/2-inch minimum diameter.

PIPING SUPPORT SYSTEMS 15140-5 of 8 |
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SHOP/FACTORY FINISHING:

Prepare, prime, and finish coat in accordance with;
Surface preparation with abrasive blast or centrifugal wheel blast (SP10).
Paint with:

One coat, 2.5 mininmmm dry film thlclmess (MDFT) of Epolon rust inhibitor -
primer,

One coat, 2.5 MDFT Epolon Multi-Mill Epoxy.
One coat, 1.5 MDFT Acrolon 11, No. 2200 Series.

PART 3--EXECUTION

INSTALLATION:

General:

Tnstall support systems in accordance with MSS SP 69, Pipe Hangers and Supports-Selection
and Application and MSS SP 89, Pipe Hangers and Supports—Fabncatlon and Installation, -
unless shown otherwise,

Support piping connections to equipment by pipe support aild not by the equipment.

Support large or heavy valves, fi ttmgs and appurtenances mdependently of connected
piping.

Support no pipe from the pipe above it.:

Support pipe at changes in direction or in elevation, adjacent to flexible _]Oll’itS and couplings,
and where shown.

Do not install pipe supports and hangers in equipment access areas or bridge crane runs.

Brace hanging pipes agamst horizontal movement by both longitudinal and lateral sway
bracing.

Install lateral supports for seismic loads at all changes in directioﬁ. -

Repair mounting surfaces to original condition after. attachments are made.

PIPING SUPPORT SYSTEMS 15140-6 of 8
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Standard Pipe Supports:

 Horizontal Suspended Piping:

\ _Singla Pipes: AdjuStable _swivo1~ririg; splint-ring; or clevis hangers.
Grouped Pipes: Trapeze- h’anger systems.

Furnish galvamzed steel protection shicld and overSIZed hangers for all
insulated pipe

Furnish precut sections of r1g1d msulatmn with vapor barrier at hangers for all
insulated pipe.

Horizontal Piping Supported From Walls:

Single Pipes: Wall brackets or wall clips attached to wall with anchors Chps
attached to wall mounted framing also acceptable.

Stacked Piping'

Wall—mounted frammg system and cllps acceptable for plpmg smaller
than 3-inch minimal diameter. :

- Piping clamps which resist axial movement of pipe through support |
not acceptable.

Wall-mounted piping clip's' not aocepfcable_ for insulated piping.

Horizontal Piping Supported From Floors:

- Stanchion Type:
Pedestal type; adjustablo'with stanchion, saddle, and anchoring ﬂangé.

Use yoked saddles for piping whose centerline elevation is 18 inches
or greater above the floor and for all exterior installations. '

Floor Mounted Channel Supports:

Use for pipi.ng smaller than 3-inch nominal diameter runnmg anng |
floors and in trenches at piping elevations lower than can be ,
accommodated using pedestal pipe supports.

PIPING SUPPORT SYSTEMS 151407 of 8
Part 11l.11.4D-374 184570B.SEA
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Attach channel framing to floors with anchor bolts.
Attach pipe to channel with clips or pipe clamps.

Vertical Pipe: Support with wall brackets and base elbow or riser clamps on ﬂoor
penetrations. '

Standard Attachments;

To Steel Beams‘ I-beam clamp or welded attachments

To Concrete Walls Concrete inserts or brackets or clip angles with anchor
bolts : ,

FIELD FINISHING:

Paint atmospheric exposed surfaces of black and hot-dip galvanized steel components as
specified in Article SHOP/FACTORY FINISHING.

END OF SECTION 15140

PIPING SUPPORT SYSTEMS 15140-8 of §
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SECTION 15500--HEATING, VENTILATING. AND AIR CONDITIONING SYSTEMS

PART 1--GENERAL'

REFERENCES:

_ The following is a list of standards which may be referenced in this section:

AIR MOVING AND CONDITIONING ASSOCIATION (AMCA)

AMCA99 = . Air Movement and Control Association Standards Handbook
AMCA 210 Iaboratory Methods of Testing Fans for Aerodynamic
' Performance Rating

AMCA 300 Reverberant Room Method for Sound Testing of Fans . -

AMCA 2401 Impeller Diameters and Outlet Areas for Centrlfugai Fans and
Metric Equlvalents

AMERICAN NATIONAL STANDARDS INSTITUTE (AN SI)

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND
AIR-CONDITIONING ENGINEERS (ASHRAE)

ASHRAE 52 Method of Testing Air-Cleaning Devices Used in General
Ventilation for Removing Particulate Maiter ‘

ASHRAE 90A.  Energy Conservation in New Building Design

INSTITUTE OF ELECTRICAL AND
ELECTRONICS ENGINEERS (IEEE)

" IEEE 112 Standa.rd Test Procedure for Polyphase hlductlon Motors and
' Generators .

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA MG 1-  Motors and Generators
12.53a ' :

' SHEET METAL AND AIR CONDITIONING CONTRACTORS’
NATIONAL ASSOCIATION (SMACNA)

" Guidelines for Seismic Restraints of Mechanical Systems
HVAC Testing, Adjusting, and Balancing Manual

UNDERWRITERS LABORATORIES INC. (UL)

HEATING, VENTILATING, AND :
AIR CONDITIONTNG SYSTEMS 15500-1 of 8
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SUBMITTALS-APPROVAL REQUIRED:
See Seci:ion 01300, SUBMITTALS, for submittal procedures.
Shop Drawings: |
Complcte specifications, descriptive drawings, catalog cuts, and descrlptlve literature
that include make, model, dimensions, weight of equipment, and electrical schematics
for the following products:
Air conditioning umnits.
Unit heaters.
Motofi/zed dampers.

Compiete performance data that indicate full compliance with the Specifications.

Recommended procedures for protecuon and handling of equlpment and materlals prlor to
installation.

Manufacturer’s certification of factory testing to establish conformance with specified
requirements for the unit heater and air conditioning unit.

For motors speciﬂed to be energy efficient type, certified copy of test report for identical
motor tested, in accordance with NEMA MG 1-12.53a and IEEE Standard 112, Test
Method B, showing full load efficiency.

Detailed information on structural, mechanical, electrical, or other modifications necessa:ry to
adapt the arrangement or detalls shovm to the equipment furmshed

SUBMITTALS-APPROVAL NOT REQUIRED:

Information/Record (IR):

List of recommended spare parts for equipment and materials specified.

Manufacturer’s warranty.

EXTRA MATERIALS:
Furnish, tag, and box for shipment and storage the following spare parts:’

Filters: Four complete sets per unit.

HEATING, VENTILATING, AND
AIR CONDITIONING SYSTEMS 15500-2 of 8
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SPECIAL GUARANTEE:

Manufacturer shall provide standard warranty.

PART 2--PRODUCTS

' GENERAL

Heating Equipment: Minimum operating efficiencies as spec1t1ed in Chapter 6 of ASHRAE
Standard 90A, and the State of Washington Energy Code.

WALL-MOUNTED AIR-COOLED PACKAGED ATR CONDITIONING UN]{TS= (FOR

"BEQUIPMENT IDENTIFICATION NUMBERS SEE SUPPLEMENT):

General:
Packaged through~the-well air conditioning unit.
Cooling section.
-Heating section.
Controls.
Fans.
Filters.
All contained in a Standard weetherprcsof enclo sure.
UL listed..
Enclesure:
Zinc-coated ste_el'finished'with manufacturef?s standard baked enatnelpaint.
Adjustable discharge grille.
Return grille.
'Permanent filter.
Internal seurtd attepuation.

HEATING, VENTILATING, AND
AJR CONDITIONING SYSTEMS 15500-3 of 8
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Controls with adjilstable thermostat.

Fan speed switch with HIGH/LOW manwual selections.

Heating Section;

Low-density electric heating elements.
Built-in overheat protection.

Cooling Section:

Hérmetic COMpPressor. |

Air-cooled condenser coil.

Evaporator coil.
- Drain pan With drain line connections.

Direci-drive evaporator.

Condenser.fans.

Fan motors with integral overload protection.
* Operating and safety controls. |

Operating charges of refrigerant and oil.

Capacity (219A-LH-AC-001 and 219E-LH-AC-001); 600 cfm at fan medium speed, at
- 0.3 inch of water column static pressure, minimum outside air 100 ¢fim, cooling capacity

25,110 Btuh total, 17,530 Btuh sensible, 85/72 degrees F DB/WB entering air temperature,
and 100 degrees F ambient, 208-volt, single-phase power supply, MCA17, breaker size

20 amps.

Capacity (219A1-LI-AC-002 and 219E1-LH-AC-002): 360 cfin at 0.3 inch of water column
static pressure, minimum outside air. 100 ¢fin, cooling capacity 11,840 Btuh total, 8,130.Btuh
sensible, 85/72 degrees F DB/FB entering air temperature, and 100 degrees F ambient,
208-volt, single-phase power supply, MCA 8 amps, breaker 15 amps. B

HEATING, VENTILATING, AND
- AIR CONDITIONING SYSTEMS 15500-4 of 8
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Project T1tIe Integrated Disposal Fae111ty . WA 739000_3967 Part Operaﬂﬂg Unit 11.

Manufacturers and Products:

Bard:
Model (219A-LH-AC-001 and'219E-LH—AC~00 1): WA241 -AJIO-EXXXXA.

Model (219A1-LH AC-002 and 219E1-LH AC-002): WA121—A 00-
EXXXX]J.

Or approved equal.

ELECTRIC UNIT HEATER (FOR EQUIPMENT IDENTIFICATION NUMBERS SEE
SUPPLEMENT):

General:

Heater shall be installed and w1red in accordance with the manufacturer’s
recommendations.

* Unit heater shall be UL listed.
Casing: '
Fabricated of die-formed, heavy-gauge steel and finished in high g-Ioss, baked enamel.

Supply air shall be drawn through a stamped louver periphery evenly across the
heating element.

Discharge air shall be through an outwa;d drawn Venturi.

Cabinet shall have adj_us_table di'sc_hatjge I’oaver_s. -

Cabinet shall be furnished with an access door.

Wiringldiagram Shall be permanently attached to the inside at the access door.
Elements: |

Elementslshall be high mass, all steel tubular 'ﬁ_r.m'e'd type, copper braz_ed.

Elements shall be centrally located and installed in fixed element banks,

HEATING, VENTILATING, AND
AIR CONDITIONING SYSTEMS 15500-5 of 8
Par‘t 11.11.4D- 380 ' IS457QB.SEA
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Motor:
Motor shall be fotaliy enclosed, all angle industrial rated.
Bearings shall be sealed and permanently lubricated.
Fan:
Fan blades shall be of the axial flow type.
Fan speed shall not excéed 1,600 rpm.
Unit heater shall be factbry prewired.
Unit heater shall have balanced Iﬁhases.
Unit heater shall be equipped with automatic reseththermal overload.
Controls: | Wall-mounted thermostat.
Manufacturers and Products:
Cag. acity: 3.3 kW, 460 volts, three-phase, horizontal discharge.r :

Trane; UHEC-033DACA.

RELIEF LOUVER (FOR EQUIPMENT IDENTIFICATION NUMBERS SEE
SUPPLEMENT): | R

Extruded aluminum frame.

Double drainable blades.

Bird screen.

Size: Louver size as shown on Drawings.

Manufacturer and Product: Ruskin; Model ELF 375DD. -

HEATING, VENTILATING, AND
AIR CONDITIONING SYSTEMS 15500-6 of 8.
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DAMPER ACTUATOR (FOR ]ilUIPMENT IDENTIFICATION NUMBERS SEE
SUPPLEMENT): : : _

Line voltage actuator.
Spring return.

UL listed.

NEMA 2 housing. .

60-inch-pound torque.

Sequence of Operation: Actuator shall be interlocked with an economizer. Actuator shall be
energized when economizer is on, and shall be closed when economizer is off.

Manufacturer and Product: Belimo; NFIZOUS 120 Volts smgle—phase less than 60 seconds

“return time.

SEQUENCE OF CONTROL:

Air Conditioning Units:

Air conditioning unit shall be started by the signal from wall—mounted thermostat if
the room temperature rises above 85 deorees F. :

Thermostat set point is 80 degrees F.

If the room temperature drops below 70'df_:grees F, the modulating type return,
outside and exhaust air dampers will be adjusted to maintain room tempera‘mre.

When outs1de air temperature is between 50 degrees F and 65 degrees F, air
conditioning unit will provide a free cooImg : .

Unit Heaters: Unit heater will be 0peratmg in the ON-OFF sequence to maintain
50 degrees F temperature. :

PART 3--EXECUTION

- INSTALLATION:

~ Install equipment and systems in accordance with manufacturers’ instructions.

HEATING VENTILATING AND
AIR CONDITIONING SYSTEMS 15500-7 of 8
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Packaged Wall-Mounted Air Conditioning Units:

Mount unit in accordance with manufacturer’s instructions.
- Provide access for maintenance. |
Seal watertight to wall. |
Blectric Unit Heater: Install in écco‘rdance with recommendations of NFPA 90A.
éUPPLEMENTS:
The supplement lisied below, foll_éwing “END OF SECTION,” is a part of this Specification.
Equipment Identiﬁcation Numbers.

END OF SECTION 15500

HEATING, VENTILATING, AND
- AIR CONDITIONING SYSTEMS 15500-8 of 8
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EQUIPMENT IDENTIFICATION NUMBERS

Location

Cell No. 1 Crest Pad Building

Cell No. 1 Leachate Transfer
Building

Cell No. 2 Crest Pad Building

Cell No. 2 Leachate Transfer
Building

HEATING, VENTILATING AND

Equipment Name

Air Conditioning Unit

Unit Heater

Relief Louver With
Motorized Damper

Air Conditioning Unit
Unit Heater

. Relief Louver With _
Motorized Damper

 Air Conditioning Unit

Unit Heater
Relief Louver With
Motorized Damper

Air Conditioning Unit

* Unit Heater

Relief Louver With
Motorized Damper

© WA 7890008967 Part I]I Operatmg Unit 11

Integrated Dlsposai Fac1hty

Equipment Number

219A-LH-AC-001

219A-LH-UH-001
219A-LIE-MD-001

219A1-LH-AC-002

 219A1-LH-UH-002

“219A1-LH-MD-002

219E-LH-AC-001
219E-LH-UH-001

2]19E-LH-MD-001

219E1-LH-AC-002
219E1-1.H-UH-002

219E1-LH-MD-002

ATR CONDITIONING SYSTEMS 15500 SUPPLEMENT- 1 of 1
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SECTION 15992--PIPING LEAKAGE TESTING

PART 1--GENERAL

SUMMARY::

This section is for leak testing (construction quality conirol) leachate piping and associated
components. '

_SUBMITI‘ALS—A?PROVAL REQUIRED:
See Section 01300, SUBMITTALS, for submittal procedures.
Testing Plan: Submit prior to testing and include at Jeast the information that folio»ws.
Testing dates. |
Piping systefns and scction(s) to be tesied.
Test type.
Method of isolation.
Sample of test report form.

Certifications of Calibration: Testing equipment.

- SUBMITTALS-APPROVAL NOT REQUIRED:

Information/Record ( IR):

Certitied Test Report.

PART 2-PRODUCTS (NOT USED)

- PART 3--EXECUTION

PREPARATION:

Notify Construction Manager in writing 5 days in advance of testing. Perform testing in
presence of Construction Manager.

Pressure Piping: -

Install temporary thrust blocking or other restraint as necessary to protect adjacent
~ piping or equipment and make taps in piping prior to testing. :

PIPING LEAKAGE TESTING 15992-1 of 4
Part [11.11.4D-385 : : 1843708 SEA
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Prior to test, remove or sultably isolate appurtenant mstruments or dewces that could
be damaged by pressure testing.

Ttems that do not require testing include: Piping between wetwells and wetwell
isolation valves, tank overflows to atmospheric vented dralns tank atmosphenc vents,
and slotted piping.

Test section may be filled with water and ailowed to stand under low pressure. pI'lOl‘ to.
testing. :

Other Piping:

Perform testmg of other pipe service types using the same methods outlmed for
pressure piping.

" HYDROSTATIC TEST:

General: Hydrosta‘ﬂc testing shall be performed on all single-wall pipe, mner carrier pipes,
and all PVC piping.

Flulcl Clean water of such quahty to prevent corrosion of materials in plplng system.

Test Pressure: .

Per Section 15060, PIPING-GENERAL. -

Exposed Piping:

Perform testing on ins'tallled piping prior to application of insulation.

Maximum Filling Velocity: 0.25 feet per second, applied over fuull area of pipe.

Vent piping during filling. Open vents at high points of piping system or loosen
flanges, using at least four bolts, or use equipment vents to purge air pockets. .

" HDPE Piping:

Test Procedure: The test procedure oon51sts of an initial expansmn phase and then the
test phase. Prior to the test procedure the test imedium and pipe test section shall be
allowed time to equalize in temperature. Testing shall not be allowed if temperatures
of the test medium or pipe test section exceed 10() degrees .

Maintain the test pressure for a peried of 3 hours during the m1t1a1 expansion phase

by adde water as needed

PIPING LEAKAGE TESTING 15992-2 of 4
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At the beginning of the test phase after the initial expansmn phase, reduce pressure by
10 psi. Maintain this test pressure for a perlod of 1 hour.

Under no circumstances shall the fcesting be allowed to exceed 8 hours.

Acceptance Criteria: The test phase is passed and the pressure test is acceptable if the

pressure remains steady (within 5 percent of the test phase beginning pressure) for

1 hour and the_re are no indications, visible or otherwise, of leakage.

If acceptance criteria is not met, any leakage points shall be fixed and any other
changes made to the piping system as necessary. Retest and repeat until acceptance
criteria is met.

Empty pipe of water prior to final cleaning.

Buried Plpmg Test piping using the same procedure as outlined for exposed piping as
described above.

PVC and Non-HDPE Piping:

Perform testing on installed piping prior to application of msulatlon

y Max1mum F1111ng Veloclty 0.25 foot per second apphed over full area of p1pe

Vent piping during filling. Open vents at h1gh points of piping system or loosen
flanges, using at least four bolts, or use equipment vents to purge air pockets.

Maintain hydroStatic test pressure continuously for 30 minutes, minimum, and for
such additional time as necessary to conduct examinations for leakage. No fluid shall
be added to the system, and system shall not drop below 95 percent of the test
pressure during the test period.

Examine exposed joints and connections for leakage.

No loss of fluid allowed. Find any leakage points, fix, and retest as spec‘iﬁed; ,

Empty pipe of water prior to final cleaning or disinfection.

PNEUMATIC TEST:

General: Pneumatic testing shall be performed for outer pipe of double-wall HDPE piping
and atmospheric drains.

Double-Wall Pme Inner carrier plpe shall be full of water when outer containment pipe is

tested to prevent damage to carrier pipe.

PIPING LEAKAGE TESTING 15992-3 of 4
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' Equipment:

Calibrate gauges with standardlzed test gauge at start of each testing day.
Construction Manager will witnéss calibration.

Inéfall_ gauges, air piping manifdldé, .aﬂd.véi._\.f_e's }it gfdund._ sufface.

Provide pressure release device, such as ruptute disc or pressure relief valve, to
relieve pressure at 5 psi or less. : :

Restrain plugs used to close lines to prevent blowoff,
Procedure;

Slowly introduce air into pipe section until internal air pressure reaches required test
pressure. _ : AR

Allow 2 min_utés minimum for air temperature to stabilize.
Examine exposed joints and connections for leakage.
- Nolossin preé_sure- allowed. Find any leakage points, fix, and retest as specified.
Defecti_{fe Piping Sections: Replace or test and seal individual joints, and retest as specified.

END OF SECTION 15992

PIPING LEAKAGE TESTING 159924 of 4
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SECTION 16005--ELECTRICAL

PART 1-GENERAL

UL AND NRTL COMPLIANCE:

Materlals manufactured within the scope of UL or another nationally recognized testing
laboratory (NRTL) shall conform to UL or NRTL standards and have an applied UL or
NRTL listing mark. References to UL throughout this section lmply conformrty with UL or
NRTL standards and guidelines.

Electrical system process control panels shall be manufactured, assembled, tested, approved,
and clearly labeled in accordance with UL 508A, prior to delivery to consiruction site.

APPROVAL BY AUTHORITY HAVING JURISDICTION (AHJ):

Provide all work in accordance with NFPA 70, National Electrical Code, ANSI C2 National
Electrical Safety Code (NESC), and where required by Hanford CH2M HILL authority
having jurisdiction (AHJ), as defined under Division 1, material and equipment shall be
labeled or listed by a nationally recognized testing laboratory or other organization
acceptable to AHJ, in order to provide a basis for approval under NEC.

All material and equipment shall be tested after installation by a qualified testing firm (as
specified in Section 16080, ELECTRICAIL TESTING), or other organization acceptable to
AH]J, in order to provide a basis for approval under NEC. Consiruction General Contractor is
responsible for providing quallﬁed testing firm and shall coordmate w1th the Coustruction
Manager for NEC inspection services.

- All material and equipment shall be provided with a visibly attached label by a nationally

recognized testing laboratory or other orgamzanon acceptable to AILJ, prior to delivery to
construction site.

All motor-control panels shall be provided in accordance with UL 508 and with a visibly
attached label by a nationally recognized testing laboraiory ot other orgamzatlon acceptable
to AHJ, prior fo delivery to construction site.

All equipment shall be instalicd per manufacturer s 1nstmct10ns with NFPA 70, NESC, and
with other apphcable requirements.

All electrical work including conduit, wiring, and terininal and splice connections shall be
accomplished by a state-registered and approved electrical journeyman or a state-registered
and approved electrical apprentice under supervision of state—reglstered and approved
electncal journeyman

ELECTRICAL 16005-1 of 39
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ELECTRICAL DESCRIPTION OF WORK;

Schedule A Work:

Prov1de and install primary aerial cables, power poles fuse- cutouts supports, primary
tiser conductors, and ancillary equipment as needed to extend existing primary power
circuit C8--1.6 from 4th street to new IDF pad mount service transformer as shown on
Drawings and in accordance with Sect1on 16312, OVERHEAD ELECTRICAL
DISTRIBUTION. . _

Prov1de and install IDF pad mount service transformer as shown on Drawings and in
accordance w1th Section 16270, 011 Filled Pad Mounted Transformer _

Provide site preparation; pa_d mount slab and concrete work, and grounding as -
necessary to facilitate utility vault and pad‘ mount service transformer installation.

For pr1mary (15kV) conductors whlch route from riser pole fuse cut-outs to pad
mount service transformer, reference CONDUCTOR OVER 600 VOLTS this '
"~ Section.

Fluor Hanford Electrical Utilities will make final aerial conductor connections to
existing primary circuit C8-L.6, and prlmary connecnons to. pad mount service
transformer. . . :

Coordmate mstalla’uon of all primary service equ1pmcnt, testing, and secondary
metering with Constructmn Manager, who will contact Fluor Hanford Electrical
Utilities (FH EU).

. Schedule B Work:

Provide and install power conduits and cables to electrical service gear for each crest
-pad and leachate transfer building. Power conduits and cables shall route from crest
pad building electrical service gear to power handholes) and service transformer as
shown on Drawings.

FH EU will make final secondary conductor connections Wlthlll.lOW voltage
compartment of pad mount serv1ce transformer after cables are routed under this
sohedule of work.

_Coorchnate with FHEU 1nstallat1on of secondarv cables and energizing of secondary
service equipment.

-Provide and install communication conduits and cables for each crest pad and
leachate transfer building communication service. Communication conduits and
cables shall route below grade from crest pad building to communication handhole(s)
as shown on Drawings.

'ELECTRICAL 16005-2 of 39
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Provide and install electrical service gear for each crest pad and leachate transfer
building including: motor control center (MCC), MCC Integrally mounted lighting
panel and transformer, and grounding electrode system.

Motor control center shall provide 480V, three’4phase -three-wire power to punjp '
motors, power outlets, building heaters, air momtormg transformer and panel
assembhes and motor starters.

L.ighting panel and transformer shall provide 208/120V, three;phase, four-wire power
for instruments, lighting, receptacles, small motor loads, and miscellancous panels.

Lighting panel and transformer(s) shall provide 120/240V, single-phase, three-wire
power for air monitoring equipment and ancillary lighting and receptacles.

Provide and install grounding electrode system at each crest pad and leachate transfer
~ building. Bond service gear, lighting transformer, power and communication panels,

and metal structures (i.e., leachate storage tank, buildings) to grounding electrode

- System.

Provide and install power condmts and cables to the following three-phase
equlpment

Building unit heaters,
Leachate collection and removal and._l_eak detection system pumps.
Combined sump plimps. |

- Leachate transfer pumps.,

 Portable generator power outlets.

Provide and install power conduits and cables to the following smgle—phase
equipment:

Building interior and exterior lighting.
Building receptacles.
Building_ control panelé.

Building air conditioning units.

" ELECTRICAL 16005-3 of 39
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Heat tracing..

Air monitoring equi_pme;lt.

- Provide and install control and signal conduits and cables to the following
instrumentation: ' '

'Process. local control panels.

Buildiné temperature fransmit-ters. _
Building sump-lcvel floats and panels.
Building ventilation thermostats.

Leachate collection and removal and leak detectlon system pump flow meters.
and submersible pressure transmitters.

Storage tank level transmitters and switches.

Leachate collection carrier pipe leak det'ection'level switches, mounted in
combined sumps’ interstitial spaces.

Combined sump level floats.
Leachate transfer flow meters and transmitters.

SUBMITTALS-APPROVAL REQUIRED:

See Section 01300, SUBMITTALS, for submittal procedures.
Product Data: | |
P.rimary and.seco.ndary service entrance and inéfering éqﬁipmént.
Boxes and device plates.
Junction and.puﬂboxes. ‘
Precast utili.ty vaults, manholes and handholes.
Wiring devices.

Panelboards and mini-power centers.

ELECTRICAL 16005-4 of 39
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1 Circuit breakers and switches.
2
3 Motor-rated switches..
4 _ _
5 Control devices, terminal blocks, and relays.
6 '
7 Contactors.
8 .
9 Transformers.
10 _
11 Support and framing channels.
12 :
13 Nameplates and nameplate schedule.
14 ‘
15 - TVSS equipment.
16
17 "Volt and current meters.
18
19 Conduit, fittings, and accessories.
2 o
21 Wireways.
22 o _
23 Conductors, cable, and accessories.
24
23 Motors: Nameplate data, detailed information on any special features.
26 _ : -
27 Grounding materials.
28
29 Motor Controls: Arrangement drawings, ratings, schematic and wiring diagrams,
30 bill-of-materials, nameplate schedule, manufacturer information on components.
31 _ ' '
32 Local Control Panels: Arrangement drawings, schematic and wiring diagrams, bill of -
33 materials, nameplate schedule, manufacturer information on components.
34
35 Luminaires.
36 o
37 Factory test reports.
38
39  SUBMITTALS-APPROVAI NOT REQUIRED: .
41  Information/Record (IR):
42
43 Ficld test reports.
44
45 Signed permits indicating Work is acceptable to regulatory authorities having
46. Jjurisdiction. -

ELECTRICAL 16005-5 of 39 .
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Operation and Maintenance Data:

AND OO 1 O L e LD —

Provide for all equipment, as well as each device having features that can
require adjustment, conﬁguratlon or maintenance, in accordance with
Dlvxslon 1.

Minimum information shall include manufacturer’s preprinted instruction
manual, one copy of the approved submittal information for the item
tabulation of any seftings, and copies of any test reports.

ENVIRONMENTAL CONDITIONS:

Provide equipment and conduit systems approved for installing i in the followmg
environmental conditions:

Climatic and Geographic Site Conditions:

Site Elevation: 1,000 feet.

Relative Humidjty: 90 percent maximum at 30 degrees F dry bulb, 15 percent
minimum at 60 degrees F dry bulb.

. Uniform Building Codeﬁ_ Seismic Zone 2B.

'Temperature: 105 degrees F max. 0 degrees F min.

Enclosures and.EnVirohmental Conditions:

Provide and install NEMA 250 Type 4X, Type 304 stainless steel
(corrosion resistant, wash down protection) enclosures in process

* ‘mechanical and wash down indoor locanons unless otherwise noted
‘within this section.

Provide and install NEMA 250 Type 3 (dust, rain and ice protection)
enclosures in outdoor locations unless otherwise noted in this section.

Provide NEMA 250 Type 12 (dust preteetion) enclosures for indoor
dry protected locations unless otherwise noted in this section.

Labeling: Install permanent labels on all electrical panels, cabinets, . |
disconnects, motor starters, major equipment or components receptacles and
switches. :

BELECTRICAL 16005-6 of 39
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PART 2--PRODUCTS

GENERAL:
Products shall comply with all applicable provisions of NFPA 70.

Like Items of Equipment: End products of one manufacturer in order to achicve
standardization for operation, maintenance, spare parts, and manufacturer's service.

Eguipment and.Devices Installed Outdoors or in Unheated Enclosures: Capable of
continuous operation within ambient temperature ranges identified under
ENVIRONMENTAL CONDITIONS in this section.

Hazardous Areas: Products shall be acceptable to the regulatory authority having Jurlsdlction
for the interior of the combined sumps. Class I, Division 2, Groups C and D.

Equipment Finish: Manufacturer's standard finish color, except where specific ¢olor is
indicated.

SERVICE ENTRANCE:

Ccordinate all service entrance work with Construction Manager, who will in turn coordinate
with Fluor Tanford Electrical Utilities, contact person: Cris Carlson, P.E., 509-521-2823.

UTILITY METERING:

Watt-hour Meter: Socket type, for three—phase 4-wire wye service, self contained, with relay
option board having output for watt KYZ pulses, 480 volt, class 200, form 16S, Elster alpha
plus, type ATD+.

Meter Socket: Provide with manual circuit closing blocks, 7 terminal, 200 amp, 600 volt,
Milbank type U3517-XL.

Meter Base Hub: Provide for standard RL opening, 2-inch, Milbank type A7517.

LIGHTING AND POWER DI_STRIBUTION PANELBOARD:

NEMA PB 1, NFPA 70, and UL 67.

Panelboards and Circuit Breakers: Suitable for use with 75 degrees C copper wire at full
NFPA 70, 75 degrees C ampacity. ,

Short-Circuit Current Equipment Rating: Fully rated; series connected unacceptable. -

ELECTRICAL 160057 of 39 |
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Rating: Apphcable to a system with available short-circuit current of 10, 000 amperes rms
symmetrical at 208/120 volts and 120/240 volts.

Ground Fault Circuit Interrypter (GFCI): UL Class A GFCI, S—mA tr1p, 10,000- -amp
interrupting capacity circuit breakers.

Ground Fault Egmp_ment Protectlon QGFEP) 30 mA trip, 10 000-amp interrupting: eapacrcy

circuit breaker, UL listed for equipment ground fault protection.

Interior Panelboard:

NEMA 250, Type 12 uﬁless otherwise noted.
Material: Code—gauée, hot-dip galvah_ized sheet steel, with reinforced steel" frérhe.
Wi_ri-ng‘ Gutier: Minirﬁund 4 inches square; both sides, top and bottom.
m Fastened With adjustable clamps.
Interior:
_ Factory ass__enibled; c()mplete'_w'ith _cif_cuit bieake_re.- "

Capable of circuit breaker replacement without dlsturbmg adjacent c1rcu1t
breakers or without removing mam bus.

_ Sp'aces: Cover openings with easily remov;abl:e metal cover.

Circuit Directory: Metal frame with fransparent plastlc face and enclosed card on
- interior of door. : :

Bus Bar:
Material: Copper and/or tin-plated copper full sized throughdut length.
Provide for mounfirig of future circuit breakers along full .length of bus fegai"dless of
number of units and spaces shown. Machine, drill, and tap as required for current and
future positions. ' '

Neutral bus with at least two (neutral and cround) temlinal screws for each circuit.

Note Do not install multiwire branch circuits that share common neutral Install
neutral for each 120—v01t branch c;rcu1t '

 ELECTRICAL 16005-8 of 39 |
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Lugs and Connection Points:

1
2
3 Suitable for copper conductors.
4 ' :
5 Solderless main ugs for main, neutral, and ground bus bars,
6 7 ‘
7 Bolt together and rigidly support bus bars and connection straps on molded insulators.
g _
9  Circuit Breakers:
10
11 NEMA AB 1 and UL 489.
12 _ ‘
13~ Thermal-magnetic, quick-make, quick-break, molded case, of indicating type
14 showing ON/OFF and TRIPPED positions of operating handle.
15 o o
16 - Noninterchangeable, in accordance with NFPA 70.
17 ' : _
18 - Locking: Provisions for handle padlocking, unless otherwise shown.
19 ' '
20 Type: Bolt-on circuit breakers in all panelboards.
21 _ ' -
22 Multipole circuit breakers designed to automatically open all poles when an overload
23 occurs on one pole. '
24 : :
25 Do not substitute single-pole circuit breakers with handle ties for multipole breakers.
26 . , -
27 Do not use tandem or dual circuit breakers in normal single-pole spaces.
28
- 29  Ground Fault Circuit Interrupter (GFCI):
30 _
31 * Equip with conventional thermal-magnetic trip and ground fault sensor rated
32 ' to trip in 0.025 second for a 5-mA ground fault (UL 943, Class A sensitivity).
33 : ' '
34 - Sensor with same rating as circuit breaker and a push-to-test button.
35
36  Manufacturers:
37 :
38 Square D.
39 o
40 Cutler-Hammer.
41
42 General Electric.
43
44 Allen-Bradley.
45 :

ELECTRICAL 1600_5-9 of 39
Part H1.11.4D-307 ’ - 184570B.SEA



Project Tlﬂe Integrated Disposal Facility - B 78_9(.}00896?[]23?3;2?8?5”3;‘3 it 1
Document Type: Constmctlon Speexﬁcatlons (C 1) ' - g pomaireny
RPP-18489, Rev. 0

MINI-POWER CENTER (MPC):

General: Transformer, primary and secondary main circuit breakers and secondary
panelboard section enclosed in NEMA 250, Type 3 enclosure.

Transformer:
Tvpe: Dry, self-cooled, encapsulated.
Insulation: Manufacturer’s standard, with UL 1561 temperature riee, )
Full Capacity: 2-1/2 percent voltage taps, two above and two below normal VoItage.: |

Primary Voltage' 480, three-phase; 480 single-phase as shown.

Secondary Voltage: 208/120 volts three-phase four-w1re, 120/240 volts, smgle-
phase, three-wire as shown.

Size: 6 KVA and 15 kVA as shown

Panelboard: UL 489, fully rated.

Type: Thermal-magnetic, quick-make, quick-break, mdlcatmg, with
nonmterchangeable molded case elrcult breakers.

Number and Breaker Ampere Ratings: Refer to _P;anelboard Sched_gl,e.
Manufacturers:
Square D Co.
Cutler—Hal’I;mef.'
| Generai Electri¢ Co.

LIGHTING AND POWER DISTRIBUTION STEPDOWN TRANSFORMER
(0-600 VOITS):

Type: Self-cooled, two-winding. .

UL 1561 and NEMA ST 20.

Insulation Class/T emperature Rise: 115 Degrees F.

" ELECTRICAL 16005-10 of 39
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- Core and Coil:

30 kVA or Less: Encapsulated.

- Voltage Taps: Full capacity, 2-1/2 percent, two above and two below normal voltage rating.

Sound Level: Not to exceed NEMA ST 20 levels,
Vibration isolators to minimize and isolate sound transmission.

Manufacturers:

Square D.
Cutler-Hammer/Westinghouse.
General Electric.

LOCAL CONTROL PANELS:

Enclosure:
Reference ENVIRONMENTAL CONDITIONS in this section.

Minimum Metal Thickness: 14 gauge.

Doors: Rubber gasketed with continuous hinge.

Incandescent Light: Hand switch controlled, 100-watt.

Receptacle Breakerprotected 120-volt, 15-amp duplex.

Finish: Internal and external surfaces (NEMA 250 Type 12 only) |
Sand panel; remove mill scale, rust, grease, and oil.
Fill imperfections and sand smooth. |

Paint with one coat of epoxy coating metal primer, two finish coats of two-
component type epoxy enamel. -

Sand surfaces lightly between coats.

Final Drv Film Thickness; Minimum 3 mils. _

ELECTRICAL 16005-11 of 39 |
Part l1l.11.4D-399 _ _ 1845708 SEA



[am—
S O 00~ L LI B

[ R N N N S O S I VS R PR IR FE IR PSR US T S IR UE TR SRR S I S NG T 6 TRY KU I o N N I o N T N N B e

PrQ]ect Tltle Integrated Dlsposal Facility. L owa 739000396"l’m*;a?a}£’;‘?ggag§§’ g;gf;
Document Type: Construction Specifications c-1y - 3 _ F .
RPP- 18489 Rev. 0

Size panels to adequately dissipate heat generaied by equipment mounted inor on.
panel. : N

Manufacturers: ..
Hoffman:
| H.F. Cox.

Power and Conirol Wiring: 600-volt class, insulated stranded copper.

Size: Minimum No 14 AWG enclosed in elther sheet metal raceway or plastic
wiring duct.

Signal Circuit Wiring: Twisted shielded pall‘S minimum No. 16 AWG separated at
least 6 inches from power wiring..

Identification: Permanent heat impregnated polyvinyl chloride (PVC). alpha-numerlc
labels.

SAFETY SWITCHES:

- UL 98 listed for use and locatton of installatioh.'

Type: Visible blade, fusible.
Class: Heavy-duty.

Enclosures: Reference ENVIRONMENTAL CONDITIONS in this seetit)n.' ;

" CIRCUIT BREAKER, INDIVIDUAL, 0 TO 600 VOLTS:

UL 489 listed for use at location of installation.

Minimum Interrupt Rating: As shown.

Thermal-magnetic, quick-make, quiek-break, _mdieatiﬁg type, showing-ON/OFF and
TRIPPED indicating positions of operating handle. ' .

Suitable for use with 75 degrees C wire at full NFPA 70, 75 de'grees C ampacity.

_Loeking: Provisions for padiocking handle.

ELECTRICAL 16005-12 of 39
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Enclosure; Reference ENVIRONMENTAL CONDITIONS in this section.

Interlock: Enclosure and switch shall interlock to prevent opening cover with breaker in the -
ON position.

Manufacturers:
Square D Co.
Cutler-Hammer.
* General Electric Co.
Allen-Bradley.

FUSED SWITCH. INDIVIDUAL, 0 TO 600 VOLTS:

UTL. 98 listed for use and location of installation.

NEMAKS I and UL 98 Listed for application to system with avaﬂable short-circuit current
as shown. '

Quick-make, quick-break, motor rated, load-break, heavy-duty (HD) type with external
markings clearly indicating ON/OFF positions. '

Suitable for use with 75 degrees C wire at full NFPA 70, 75 degrees C ampacity.
Fuse mountings shall reject Class H fuses and acéep_t 0nfy éurrent—limitiug fuses specified.
Enclosure: Reference ENVIRONMENTAL CONDITIéNS in this section. |
Interlock: Eléxciosure and switch to prevent opening cover with switch in ON position.
Manufactureérs: | |

Square D Co.

Cutler-Hammer. |

G_enéral Electric Co.

FUSE, 0 TO 600 VOLTS:

Current-limiting, with 42,000 max ampere rms interrupting rating.
Provide to fit mountings specified with switches and features to reject Class H fuses.

ELECTRICAL 16005-13 of 39 _
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Motor and Transformer Circuits, 0 to 600 Volts: -
Amperage: 0 to 600,
UL 198E, Class RK-1, dual element, with time delay.

Manufacturers and Products:

Bussrhann; Type LPS-RK:

Littelfuse, Inc.; Type LLS-RK.

Motor and Transformer C1rcu1ts 0 to 250 Volts

A__mge_@gg (0 to 600,
UL 198E, Class RK-1, dual element, with time delay.

Manufacturers and Products:

Bussmann; Type LPN-RK.

Littelfuse, Inc.; Type LLN-RK. |

Feede_r and Service Circuit's,' 0 to 600 Volfs:

Amperage:; 0 to 600.
UL 198E, Class RK-1, dual-element, with time delay.

- Manufacturers and Products:

Bussmann; Type LPS-RK.
Littelfuse, Inc.; Type LLS-RK.

MAGNETIC CONTROL RELAYS:

NEMA ICS 2, Class A600 (600 Volts 10 amperes continuous, 7,200V A make, 720VA _
break), machine tool type with field convertible contacts.

Smaller Magnetic Control Relays: Reference Section 13401, PROCESS
INSTRUMENTATION AND CONTROL SYSTEMS (PICS).

ELECTRICAL 16005-14 of 39
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TIME DEFAY RELAY:

Industrial Relay Rated 15 0 volts, 5 amps continuous, (3600 VA make, 360 VA break).
Sclid-state electronic, ﬁeld convertible ON/OFF delay.

Two Form-C contacts (minimum).

Repeat accuracy plus or minus 2 percent.

Timer Adjustment: Mu1t1ple ad_;ustable ranges including 1 to 60 seconds, unless otherwise
shown.

Manufacturers;
On1r01_1.
Cutler-Hammer.
Geneml Electric Co.
Allen-Bradley.

ELAPSED TIME METERS:

Type: Synchronous motor driven, § to 99,999.9 hours range, nonreset, suitable for semlﬂush _
panel mounting.. :

Manufacturers:
Géneral Electric Co.
Veeder-Root.

PHASE MONITOR RELAY:

Voltage and phase monitor relay shall drop out on loss of phase or phase reversal.

Contacts: Single-pole, double—ﬂ]row 10 amperes, 120/240V ac. Where addltlonal contacts
are shown or required, provide magnetic control relays.

Adljustabl_e trip and time delay settings.

Transicnt Protection: 1000V ac.

ELECTRICAL 16005-15 of 39 :
' Part[ll.11.4D403 ~ 184570B.SEA



i
O N 00~ N B e

bt i i
LIPS I N

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

36

37
38
39
40
41
42
43
44
45

* Project Title: Integrated Dlsposal Facility .= . - -~ WA7890008967, Part il Operating Unit 11 -

“ Integrated Disposal Facilit
Document Type: Construction Specifications (C-D MegEie ek j Aty

RPP-18489, Rev. 0
Mounting; Multipin plug-in socket base.

Accessories: Prov1de properly s1zed and rated line 1solatmg sw1tches and fuses for éach phase
monitored. :

Manufacturer:

Square D Co.
Cutler-Hammer.
General Electric Co.

Allen-Bradley.

 TRANSIENT VOLTAGE SURGE SUPPRESSOR (TVSS) EQUIPMENT:

General:

Units shall be suitable for the service voltage and conﬁguraﬁon (phases and w1res)
shown.

Protection Modes:

Normal, differential, and common..

Bipolar or bi-directional.
Ratings: Short-circuit current rating shall equal or exceed that of protected ' i
distribution equipment. Surge Voltage Rating (SVR) shall not exceed those specified
under UL 1449 for the associated nominal system voltage. Maximum Aflowable
Continuous Operating Voltage (MCOV) shall be at least 115 percent of the nominal
system voltage. ' .
Unit shall be UL-listed.
Provide status indicators for unit ON-LINE and unit operation NORMAL.

Provide common alarm contact output.

Provide fusible disconnect switch (integral with TVSS unit, where available) where '
not shown connected via branch circuit device of protected distribution equipment.

Minimum Enciosure Rating: NEMA 250, Type 12.

ELECTRICAL 16005-16 of 39
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30

I Type2TVSS:
2 ‘ . : L
3 Requirements: Designed for critical loads at service equipment (Category C3/B3) or
4 distribution panelboard (Category C2/B3) locations. Unit shall utilize - -
5 voltage-matched Silicon Avalanche Suppressor Dlode (SASD) technology. Unit shall
6 utilize modular, plug—m suppressor design.
7
8 Manufacturer and Product: Transtector; Model Apex IH (nonservice entrance
9 distribution panelboard) or Apex IV (service equipment).
10 ' - '
11 VOLT AND CURRENT METERS:
12 : _
13 Voltmeter, Panel Type:
14 : ,
15 NEMA 250 Type 12.
16 '
17 Nominal 3-1/2 inch model.
18
19 90 degree scale; accuracy of plus or minus 2 percent.
20 _ :
21 Manufacturer: Same as Manufacturer of Motor Control Center.
22
23 Volimeter Switch: -
24
25 NEMA 250 Type 12.
26 _ - . '
27 Rotary cam type with pistol grip handle engraved escutcheon.
28 -
29 Four-position, phase-to-phase, and OFF.]
31 Manufacturer; Same as Manufacturer of Motor Control Center.
33 Ammeter, Panel Type:
34 :
35 NEMA 250 Type 12. N
36 _ ' :
37 Nominal 3-1/2-inch model.
38 '
39 "90 degree scale; accuracy of plus or minus 2 percent.
40 - _
41 Manufacturer: Same as Manufacturer of Motor Control Center.
0 - _ _ _
43  Ammeter Switch:
44
45 NEMA 250 Type 12.
46

ELECTRICAL 16005-17 of 39 |
Part 1l.11.4D-405 ' 184570B.SEA -



MO OD =1 O L e D —

_ Progect T1tle Integrated Disposal Facility L WA 7890008967, Part il Operating Unit 11

integrated D ! Facili
Document Type: Construction Specifications (C- 1) fiegraisa Lisposal raa v

RPP-18489, Rev. 0

Rotary ¢am type with pistol grip handle engraVGd escutcheon.
Four-posrcmn three—phase currents, and OFF

Manufacturer; Same as Manufac_turer of Motor Control Center.

CONDUIT AND FITTINGS:

‘Rigid Galvanized Steel Conduit (RGS):

ANSI C80.1.

Fittings: Threaded type.

Galvanize by hOt—dlpplIlg, electroplating, sherardlzmg, or metalizing process,
including fittings.

Polyvinyl Chloride Conduit (PVC): -

Rigid, Sche_dule 40, NEMA TC 2

UL 651 listed for concrete encased, direct burial, concealed and d1rect sunhght
exposed use.

UL 651 listed and marked for use with conductors having 90 degreés C insulation. -
Fittings: NEMA TC 3, for intended use.

Flexible Metal Iiquid-Tight Conduit:

UL 1 listed for liquid-tight service.
Galvanized steel, flexible conduit covered with extruded PVC jacket.

Termination: Nylon bushings or bushings with steel or malleable iron body and
- insulated throat and sealing O-ring.

Conduit Sealing Fitting:

Restrict the passage of gasses, vapors, or flames from one portion of the electrical
installation to another at atmospheric pressure-and normal ambient temperatures.

In conduit systems when leaving Class 1, Division 2 hazardoﬁs locations.

ELECTRICAL 16005 18 of 39
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Manufacturers aﬁd P;oducts :
Apﬁleton; Type EYF, EYM, or ESU.
Crouse-Hinds; Type EYS or EZS.
Fitting Sealing Compound: Form a seal around each clectrical conductor and between thém
and inside of the sealing fitting to restrict the passage of gases, vapors, o flames through the

sealing fitting.

Manufacturers and Products:

Appleton; Kwiko.
Crouse-Hinds; Chico.

Identification Devices:

Conduit tags..
Material: Permanent, nylon.
| Shape: Round.
Conduit Designation: Pressure stamped, embo‘ssed or engravedr. |

SUPPORT AND FRAMING CHANNELS;

Carbon Steel Framing Channel;

Material: Rolled, mild strip steet, 12-gauge, ASTM A570, Grade 33.
Finish: Hot-dip galvanized after fabrication.

Paint-Coated Framing Channel: Carbon steel framing channel Wlth electro- deposﬂed rust
inhibiting acrylic ot epoxy paint.

Manufacturers:

B-Line Systems, Inc.
Unistrut Corp.

Aickinstrut.

ELECTRICAL 16005-19 of 39
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PRECAST UTILITY VAULTS, MANHOLES AND HANDHOLES:

Concrete Strength: Minimum 3,000 psi compressive, in 28 days.

| Loading: AASHTO H-20, in accordance with ASTM C_8'57.

D'rai'nag' e: Slope floors toward drain p_oint_s, leaving no poékets or other nondraining areas.

" Raceway Entrances:

‘Provide on ali four sides along with pulling eyes. L‘

For raceways to be installed under this Contract, provide knockout panels or précast '
individual raceway openings. '

At entrances where raceways are to be installed by others, provide minimum 12 inch
high by 24-inch wide knockout panels for future raceway 1nsta11at10n

Handhole Frames and Covers:

Material: Steel, hot-dipped galvanized.
Cover Type: Solid, torsion spring of checkered diamond design.

Cover Loading: AASHTO H-20.

Cover Designation; Burn By welder, on 'uppér' side in iﬁtegral letéers, I
2 inchies in beight, appropriate titles: _

Above 600 Volts: ELECTRIC HV.

600 Volts and Below: ELECTRIC LV..

~ Instrumentation. Communication: Signal.
Bardware; Steel, hot-dip galvanized.
Furnish knockout for ground rod in each handhole.

Manufacturers:

Utility Vault Co.

Penn-Cast Products, Inc.

ELECTRICAL 16005-20 of 39
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Concrete Conduit Co.

Associated Concrete Products, Inc.

Pipe, Tnc.

CONDUCTORS 600 VOLTS AND BELOW:

Material: Annealed copper.
Insulation:

No. 8 AWG and Smaller: Type THW, THWN or XHHW conductors may be utilized
at Construction General Contractor’s option, subject to code requirements. :

No. 6 AWG and Larger: Type XHHW.

Direct Buried: Type XLPE—USE.

Flexible Cord and Cable: 'Type SO, 600 volis.

Signal: Type 3, No. 16 AWG twisted, shielded pair instrumentation cable, 45-mil
PVC outer Jacket 600-volt rating.

Control Conductor No. 14 AWG and Smaller: Stranded.

Power Conductors No. 10 AWG and Smaller: Solid or stranded.

Power Conductors_ No. 8 AWG and Larger: Stranded.

Type 3: No. 16 AWG stranded (copper seven-stranded)

CONDUCTORS ABOVE 600 VOLTS (SCHEDULE A WORK ONLY):

Ethylene-Propylene Rubber (EPR) Insulated Cable:

Extrusion: Smgie-pass triple-tandem, of conductor screen, insulation, and 1nsu1at10n
screen. b

Type: 15kV, tape shiclded UL 1072, Type MV-90.
Conductors: Copper concentric lay Class B round stranded in accordance with ASTM -

B3, ASTM B8, and ASTM B263.

ELECTRICAL 16005-21 of 39 |
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1 Conductor Screen: Extruded, semi-conducting efnyiene-propylene rubber in
2 accordance with NEMA WC 71 and AEIC.CS 6. .

-3 '
4 Insulation: 133 percent insulation level, ethylene-propylene rubber. (EPR), containing
5 * no polyethylene in accordance with NEMA WC 71, and AEIC CS 6.

6 B .
7 Insulation Thickness: 220-mil, 15 kV nominal.
8 o B _
9 Insulation Screen: Thermosettlng, semi-conducting ethylene-propylene rubber (EPR),
10 extruded directly over insulation in accordance with NEMA WC 74, and AEIC CS 6.
11
12 Metallic Shield: Uncoated, 5-mil, copper shleldmg tape, hehca]ly apphed with -
13 [17-1/2] percent minimum overlap.
14
15 Jacket: Extruded polyvinyl chlorlde (PVC) compound apphed over the metallic shield
16 in accordance with NEMA WC 71. .
17 . _ : .
18 Operating Temperature: 90 degrees C continnous normal operations, 130 degrees C
19 emergency operating conditions, and 250 degrees C short-circuit conditions.
-0 Rl _ _ S
21 Manufacturets:
22 _
23 Okenite Co.
24 : _ _
25 . Pirelli Wire and Cable. -
26 - o
27 BICC.
28 - _
29 Southwire Co.
31  ACCESSOQRIES FOR CONDUCTORS ABOVE 600 VOLTS (SCHEDULE A WORK
32 ONLY): . : . ' o '
33 - :
34  Termination Kits:
35 ) , _ .
36 Capable of terminating 15 kV, single- conductor polymerlc«msuiated tape shlelded
37 cables plus a shield ground clamp.
38
39 Capable of producing a termination W1th a current rating equal to, or greater than, the
40 cable ampacity, meeting Class 1 requlrements of IEEE 48.
41 ' o
42 ‘Capable of accommodatmg any form of cable shielding or construction without the
43 need for special adapters or accessories. _

a4
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Manufacturers;
Ra)}chem. .

3M Co.

‘Elbow Connector Svystems:

Molded, peromde-cured EPDM-insulated, Class 15 kV, 95kV BIL, 200A, 10 OOOA .
“rms load-break elbows as shown having all copper current-carrying parts in
accorda:nce with ANSI 386.

Protective Caps: Class 15V, 95kV BIL, 200 amperes, with molded EPDM
insulated body. '

Insulated Standoff Bushings: Class 15kV, 95kV BIL, 200 amperes, compiete with
EPDM rubber body, stainless steel eyebolt with brass pressure foot, and stamless steel
_base bracket.

Bushing Inserts: 15kV, 95kV BIL, 2004, load-break with EPDM rubber body and
all-copper, current-carrying parts.

Manufactu:_rers:
Cooper Industrics. |
Elastimold.
Cable Lugs:
In accordance with NEMA CC1.

Rated 15kV of same material as conductor metal.

Manufacturers and Products, Uninsulated Compression Connectors and Terminators: -
Burndy, Hyderft.
Thomas & Betts; Color-Keyed.

TLSCO.
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TERMINAL BLOCKS AND ENCLOSURES:

Provide enclosures for all indoor and outdoor terminal block apbiiéations in accordance with
ENVIRONMENTAL CONDITIONS in this section.. :

Type: Compression screw clamp, with current bar providing dlrect contact with wire and

yoke, with 1nd1v1dual rail mounted terminals,

Yokes a:nd _C_lampu;g Screws:. Z_mc.—plate:d, harden_ed Stéel;

_ Rating: 600V ac.

PUSHBUTTONS AND SELECTOR SWITCHES:

NEMA ICS 2, Type 600.

Type: Heavy-duty, oiltight.

| .Lockout Pushbuitons and selector switches shall lock in OFF posmon Wherever lockout
‘provisions are indicated.

Namepiates:
Individual, large, laminated plastic.
F_unctioﬁ indicated. |
Pushbutton station nameplates shall indicate the drive conirolled.

Manufacturers and Models:

Square D; Type T.
Cutler-Hammer; Type 10250T..
General Electric.

LUMINAIRES:

Specific requirements relating to fixture type, lamp type, poles, and mounting hardware are :
located in the Luminaire Schedule attached to this section.

RECEPTACLES: .

" NEMA WD 1 and FS W-C-596.
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Specification Grade:

Type: Three-wire grounding, with screw type terminals suitable for No. 10 AWG
wire. Contact to be made on two sides of each inserted blade without detent.

Number of Poles: Two.

Rating: 125 volts, NEMA WD 1, Configuration 5-20R, 20 amps.

Base: Phenolic éomposition.

Color; Gray..
SPECIAL OUTLETS:
Weatherproof outdoor heavy dlg,ty cireuit breaking receptacle assembly and housing.
One matching plug with cord-grip features for each special purpose outlet.

Rating: 100-amp rating, 600 volts, three-phase, three-wire with ground (fdﬂr—pole) as
required for anticipated purpose. '

Manufacturer and Model:

Crouse-Hinds, Arktite Style 2 AREA10425.

Or equal.

NEMA WD 1 and FS W-S-896E.

Totally enclosed, ac type, quiet tumbler switches, with screw terminals.
Capable of contro] of 100 percent tungsten .ﬁlament and fluorescent lamp loads.
Rating: 20 amps, 120/277 volts (single and do‘ub.le—po_le as required). |
Color: Gray. |

BOXES:

Small Standard Boxes:

NEMA 250, Type 1, minimum 2 inches deep, unless shallower required by structural
conditions.

ELECTRICAL 16005-25 of 39
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Lﬂge Galvanized Steel Boxes:

NEMA 250 Type 12 unless'othe'rwise' noted.

14-gauge, with full access screw covers mounted with corros10n-re51stant machme
SCrews,

Large Cast Metal Boxes:

NEMA 250, Type 4, (Type 7 for combined sumps), cast malleable i ]1‘011 with hot-dip
galvanized finish.

Neoprene gasketed, watertight, with cast metal covers, stainless steel screws, and
drilled and tapped conduit entrances. -

Handholes:

Remforced cast concrete boxes sized to prov1de adequate working space. as requ1red
by standard procedures and NFPA 70. :

Nonmetallic:
Box: PVC, -

Cover: PVC, weatherproof, with stainless steel screws.

Manufacturer and Pro_dlict: Carlon; Type FS or FD, with Type E98 or E96 covers.

~ Large Nonmetallic Box:

NEMA 250, Type 4X.

Box: High-impact, ﬁberglass reinforced polyester or engmeered thermoplasﬁc Wlth
stability to high heat. '

Cover: Hinged with clamps. -

Hardware and Machine Screws: ASTM A167, Type 316 stainless steel.

Conduit hubs and mounting lugs.

- Manufacturers and Produets:

Crouse—Hinds; Type NIB.
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Carlon; Series N, C,or H.
_ Robroy Industries.

METAL WIREWAYS:
Meet requirements of UL 870.
Type: Steel-enclosed, with removable, hinged cover.
R_ati;ig; Reference ENVIRONMENTAL CONDITIONS in this section. |
Finish: Gray, baked enamel. |
Manufacturers:

Circle AW,

" Hoffiman.

Square D.

COVER PLATES:
Metal:
. Matgrial: Speciﬁcation g.rade,'one—piece, stainless éte_el.
Thickness: Minimuim 0.40;inch nonﬁnél. |
- Finish: No. 302/304 satin.

Mounting Screws: Oval head, stainless steel, to match plate.

Cast Metal:

Material: Malleable ferrous, with gaskets.-

Mounting Screws: Oval head, stainless steel.

Weatherproof Device Plates:

Material: Cast metal, gasketed, weatherproof, with mdwldual cap over eac]h opening
‘held with stainless steel springs.
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Finish: Stainless steel or 'ﬁbei‘glass reinforced plastic.

Mounting Screws: Stainless steel.

GROUNDING:

General:
Grounding shall be in compliance w1th NFPA 70 and ANSI C2.

Ground electrical service neutral 'a't'servic':e_ entrance equipment to supplementary
grounding electrodes:

Ground each separately derwed system neutral to nearest effectively grounded
building structural steel member Or separate groundmg electrode.

Bond together system neutrals; service equipment enclosures, exposed noncurrent-
carrying metal parts of electrical equipment, metal raceways, ground conductor in
raceways and cables, receptacle ground connections, metal piping systems, and metal
structures which may become energized by attached electrical devices (i.e., lcachate
storage tank, metal frame of buildings). '

Shielded Instrumentation Cables:

Ground shield of instrumentation cables at PLC end only, using drain wire
‘connected to terminal block that is connected to an isolated instrument
ground. Isolaied instrument ground terminals block is located inside PLC
control panel enclosure.

Insulate ungmunded'end of all shielded instrumentation cables’ shield with
shrink tubing for a distance of 1/2 inch either, s1de of the end of the outer
_]acket . _

Wire Connections:

Ground Conductors Install in conduit contammg power conductors and control .
circuits.

Nonmetallic Raceways and Flexible Tobing: Install equip'm.ent grounding conductor
and bond at both ends.

~Connect ground conduciors to raceway grounding bu_sh_ings.
Bond all equipment grounding conductors to equ1pment ground bus and equlpment

enclosures as requ1red by the NEC.
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Part IIL14.4D-416 ' 1845708 SEA



— .
SO0~ AR WD e

o R L LD L L ) L) 0 L W WD N R B B DY B DY B DD s = e e e e S e
M= OO0 PN W OO IO EWNAEDWOVUE I L D WR—

W2

Fe o A
o o

Project Title: Integrated Disposal Facility WA 789000896¥,tPart {n dODp_eraﬁogl li_:!nit_’:lj
Document Type: Construction Specifications (C-1) niegrated Disposal Facility
RPP-18489, Rev. 0

Bolt connections to equipment ground bus.

Bond grounding conductors to metallic enclosures at each end, and to intermediate
metallic enclosures.

Junction Boxes: Furnish materials and connect to equipment grounding system with
grounding clips mounted directly on box, or with 3/8-inch machine screws.

Motor Grounding:

Extend equipment ground bus via grounding conductor mstalled in motor feeder
raceway; connect to motor frame.

Nonmetallic Raceways and Flexible Tubing: Install an equipmen;[ grounding
- conductor and bond at hoth ends.

Motors Less Than 10 hp: Furmsh compression, spade-type termmal connected to
conduit box mounting screw.

Circuits 20 Amps or Above: Tap motor frame or equipment housing; install solderless -
terminal with mlmmum 5/16-inch diameter bolt. :

Grounding Conductors:

Equipment: Solid or stranded copper with green, Type USE[RI—IH/RHW—XLPE or
THHN/THWN, insulation.

Direct Buried: Bare stranded copper.

Isolated Instrument Ground: Stranded copper with green insulation with yellow stripe
or yellow phasing tape at all ends.

Ground Rod:
Material: Copper.
Diaﬁleter: Minimum 3/4 inch.
L@g@ 10 feet.

Connectors:

Exothermic Weld Type:

Outdocr Weld: Suitable for exposure to elements or direct burial.
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Indoor Weld: Utilize low;smoke, low-emiséion pr(')'ces.s.‘ -
Manufa_ctl'lrer.s: Erico Products, Ihc.; Cadweld and Cédweld Exolon.

Compresgion Type:

Compfess-defonning type; wrought coppef extrusion material. .'
Single hldentaéion for conductors 6 AWG and smaller.
Double indentation with eXtendé_d_ barrel for conductors 4 AWG and larger. .
Barrels prefilled with.oxide-kinhibiting and antiseizing compound and sealed..
Manufacturers:
Burndy Corp.
Thomas and Betts Co. .

ILSCO Corp.

Mechanical Tvpe: 'Split-bolt, saddle, or cone sCrew type; éopper alloy material.

- Manufacturers:
Burndy Corp.
Thomas and Betts Co.
ILSCO Corp.
Grounding Wells:

, Groun_d rod box complete with cast iron riser ring and traffic cover marked
GROUND ROD.

Manufacturers and Products:

Christy Co.; No. G5.

Lightning and Grounding Systems, Inc.; I-R Series.
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PART 3--EXECUTION
GENERAL:

All work shall be performed in a neat and workman-like manner and shall comply with alf
applicable provisions of NECA 5055 standards and practices. '

Install materials and equipment in hazardous areas in a manner acceptable to regulatory

~ authority having jurisdiction for the hazardous area indicated.

Ground equipment, enclosures, and complete conduit system securely in accordance with
applicable scctions of NFPA 70

PANELBOARDS AND MINI-POWER CENTERS

Install securely, plumb, in-line and square with walls.
Install top of cabinet 6 feet above floor, unless otherwise shown.

Provide typewritten circuit directory for each panelboard.

' Cebinet Location/Tvype:

Industrlal Use in Areas Not Otherwise Classified: Reference ENV[RONMENTAL
CONDITIONS in this section.

TRANSIENT VOLTAGE SURGE SUPPRESSION (LVSS) EQUIPMENT

Install in accordance with manufacturer’s instructions, 1nclud1ng lead length overcurrent
protection, and grounding.

MOTOR STARTER:

Field adjust trip settmr-rs of motor starter magnetlc tr1p-only cu‘cmt breakers in accordance
with manufacturer's instructions.

CONDUIT AND FITTINGS_:
General:

Conduit system shall be carefully planned with proper attention to detalls before
starting the work.

Do not install crushed or deformed raceways. Replace ény raceway that has been

damaged after installation.
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Raceways that are installed so as to form a moisture trap are not allowed.

Prevent plaster, dirt, or trash from lodging in raceways, boxes, fittings, and.'eqliipment
during the course of construction. Clear clogged raceways of obstructions.

All conduit runs shall be made parallel to'or perpendicular to the lines of the building.

© Secure conduits entering cabinets, _pu_il.boxes or outlet boxes with galvanized locknuts

and bushings, on both sides of box wall.

Identify conduits at each t_errriinus using conduit and cable schedule des_ignaﬁon_s .

Applications;

Exposed Exterior: Type RGS..

Concrete Embedded: Type PVC.

Direct Buried: Type PVC inside concrete duct bank.

Verticai Runs Through Slab on Grade Convert PVC conduit to RGS wrapped with

“watertight adhesive plastic tape.

* PVC Bends: Bends in PVC runs shall be mcorporated using | RGS RGS wrapped with

watertight adhesive plasnc tape.

Final Cormecrlon to Motors:

Conduit Size 4 Inches or Less 18-inch minimum, 60- 1nch maximum length of
flexible 11qu1d-t1ght metal conduit. :

_ Penetrations:

Conduits penetratmg fire-rated walls shall be sealed with a compound approved by
UL and appropriate to the fire rating of the wall.

Flash and counterflash condults penetratmg rooﬁng membrane.
Seal peneﬁ‘atrons with oakum or expandable plastic compound.

Provide sleeves and chases Where conduits pass through ﬂoors or walls. Funsh to
match adjacent surfaces.

Prov1de escutcheon plates Where exposed eondurts pass through walls ﬂoors or

ceilings.

ELECTRICAL 16005-32 of 39
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* Conduits from the comblned sump area shall be sealed with a compound approved by
UL and appropriate for condults in hazardous areas entering nonhazardous areas.

Slab-On-Grade or Direct Buried:

Install horlzontal runs below floor slab, Horizontal runs within slab shall not be
permitted. :

Field wrap RGS conduit and joinis installed below slab or direct buried with
0.010-inch thick pipe wrappmg plastic tape applied with a 50 percent overlay, or
factory apply a plastlc resin, epoxy, or coal—tar coating system.

Exposed Racewavs. _

Install parallel or perpendicular to walls, structural members, or intersections of
vertical planes and ceilings. - .

' Underground Duct Banks:

- All underground duct banks shall be installed in locations shown on drawings,
enclosed in a red concrete casing as specified in Section 03301, CONCRETE. The
concrete casing shall also enclose all standard conduit bends or elbows. All -
underground ducts shall have steel reinforcement in sizes as shown on the drawings.

Excavate the trenohes as specified in Section 02316, EXCAVAT_{ON to provide
elevation on top of concrete envelope as shown on drawings. After trenches are
excavated and graded, the duct shall be laid in rows on plastic spacers or approved
equals.

Spacers shall be placed so that each section of duct is supported at intervals as
specified in NFPA 70 (NEC). Concrete shall then be placed per Section 03301,
CONCRETE, until the ducts are covered to the required depth and leveled, leaving
NOT less than 4 inches of concrete over top tier of ducts. Backfill shall be in
accordance with Section 02320; TRENCH BACKFILL. '

Changes in Direction of Runs:

Make with symmetrical bends or cast metal fittings.

Bendts and oﬁ-‘st:ts shall be made with a hickey or conduit bending machine.
Supports:

Provide pipe straps, wall brackets, conduit clamps, conduit hangers threaded .

C-clamps with retainers, or ceiling trapeze.

ELECTRICAL 16005-33 of 39
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i .Install suitable braces for conduit, Junctlon boxes, hght ﬁxtures and other electrical
equipment as needed for seismic support.

Securely and r1g1d1y fasten in place

Maximum Interval 10 feet.

PRECAST UTILITY VAULTS, MANHOLES AND HANDHOLES:.

Fxcavate, shore brace, backﬁll and final grade in accordance wrth Section 023 16,
EXCAVATION and Séction 02320, TRENCH BACKFILL.

Do not install until final racewa}/" grading has been determined

Install such that raceways enter at nearly rlght angles and as near as pos51b1e to one end of
wall, unless otherwise shown.

CONDUCTORS:

Condui’s system shall be complete prior to drawing eOnductors; -

Lubrreate prior to drawing mto conduit. Lubrreatlon type shall be as approved by conductor
manufactarer.

Connections: Pressure type solderless, complete with insulator and security ring.

‘Contro! Circuits:

 Where muliiple units perform parallel operatlons do not group all devices on same
branch circuit. ‘ :

B .o n’ot exceed the ampacity of the bra'nch' citcuit, or 12 amperes continuous.

Terminate feeder and 1nterconneetmg conductors between panel mounted equlpment
and external equipment at numbered terminal blocks. :

Identiﬁeation:

Where two or mere conduits run o a single outlet box color code each circuit as a
curde in making connections.

Carry colors continuously throughout the system.

Do not install multiwire branch circuits that share a common neutral.

ELECTRICAL 16005-34 of 39
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1 Identify conductors, cables at each terminus, and handhole using conduit and cable
2 schedule designations. :
3
4 Colors:
5 :
6 “Confirm and utilize the existing Hanford field center color coding system as-
7 shown below:
8
9 Conductor Qrigin: 480Y/277-volt, three-phase system Transformers,
10 panels, switchboard, etc.
11 |
12 Phase A Red .
13 Phase B Yellow
14 Phase C Blue
15 Neutral White or Gray
16 Equipment Ground Green (or bare)
17 '
18 Conductor Orlgm 208Y/120-volt, three-phase system. Transformers
19 panels, switchboard, ete.
20
21 Phase A Black
22 Phase B Purple
23 Phase C Brown:
24 Neutral White or Gray
25 Equipment Ground Green (or bare)
26 '
27 Conductor Origin: 120/240-v01t, srngle-phase system. Transformers
28 panels, switchboard, etc.
29 _
30 Hot Number 1 Black
31 - Hot Number 2 Brown
32 Neutral _ " 'White or Gray
33 Equipment Ground Green (or bare)
34
35 Conductor Origin: DC system. Instruments, control panels, etc.
36 -
37 DC+ Red
38 DC-  Black
39 o |
40 CONDUCTORS ABOVE 600 VOLTS (SCHEDULE A WORK ONLY):
41
42 Do not splice conductors. .
43

ELECTRICAL 16005-35 of 39 _
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Single Conductgr Cable Terminations:

Coordinate all terminations with FH EU.

- Make terminations with termination kits, in accordance with kit manufactuter’s
instructions. Install termmatlons as continuous operatlon in access1ble locations under
clean, dry condltlons
Prowde heat shrinkable stress control and outer nontracking insulation tubings, high
relative permittivity siress relief mastic for insulation shield cutback tréatment, and a
heat-activated sealant for environmental sealing plus a ground braid and clamp.

Install terminals or connectors acceptable foij type of conductor material used.
Provide shield termination and grounding for all terminations.

Provide'necessary mounting hardware, covers, and connectors.

- Where elbow connectors are specified, mstall in accordance with manufacturer’s
instructions.

Connections and Terminations:

Instajl uninsulated crimp connectors and terminators for instrumentation, control and
power circuit conductors No. 4 AWG through No. 2/0 AWG.

Give 2 working days notice fo FH EU prior to making terminations.

TERMINAL BLOCKS:

Install for termination of all"cont_rol circuits 'ieaving_or_ entering equipment, panels, or boxes.

LUMINAIRES:

Install luminaires and poles in accordance with manufacturer's recommendations.
Install plumb and true.

Provide swivel type hangers and canopies to mat:ch pendant mounted ﬁxi;ures.

~ Furnish all lamps and clean the reﬂectors the diffusers, and the 1amps before closmg up the

fixtures.

ELECTRICAL 16005-36 0f 39
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BOXEFES:

Support to the structure, independent of conduit attachment:

Boxes installed belowgrade shall be installed flush with finished grade.

Boxes and covers in paved areas, roadways, or walkways shall be sultable for Wenghts to
which they may be subjected.

- Box Extensions: Not permitted.

Classified Hazardous Ateas: Boxes shall be applicable for location.

COVER PLATES:

Shall fit tightly to box.

Shall not extend beyond s:des of box on surface mounted boxes, unless covers have no sharp
comers or edges.

TRENCH BACKFILL:

| In accordance with Section 02320, TRENCH BACKFILL.

PROTECTION FOLLOWING INSTALLATION;

Protect materials and equ1pment from corrosion, physmal damage, and the effects of moisture
on insulation. -

Cap conduit ru_ns during construction with manufactured seals.
Close openings in boxes or equipment during construction.

Energize space heaters furnished with equipment.

CONSTRUCTION QUALITY CONTROL:
In accordance with Section 16080, ELECTRICAL TESTING, and as specified herein.

Circuit Balance:

Confirm the balance of electrical load between phases on three-phase panclboards
and motor control centers after installation. Notify Construction Manager of current
unbalances 10 percent and greater

ELECTRICAL 16005-37 of 39 _
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Voltage Testing:

When installation is complete and faclhty isin operataon check voltage at pomt of
termination of electric supply system to project. .

Check voltage amplitude and balance between phases for loaded and unloaded
conditions. _

Record supply voltage for 24 continuous hours. If unbalance exceeds 1 percent, or if
voltage varies throughout the day and from loaded to unloaded conditions more than .
plus or minus 4 percent of nominal, make written request to Tank Farm Contractor to
correct condition.

Equipment Line Current:

Check line current in each phase for each piece of equipment.

If electric ut111ty makes adjustments o supply voltage magnitude or balance make
line current check after adjustments are made.

Inspection of Low Voltage Cables. 600 Volts Maximum (Note: FH EU shall inspect and test
all cables rated above 600 volts)

Inspect each individual exposed power cable for physical damage, proper connectlons '
in accordance with Section 16080, ELECTRICAL TESTING '

' .Ele.ctrical Tests for Conductors (600 Volts and Below):'

Prior to final connection and energizing of power and control circuits, conduct an msulation
resistance test to determine insulation 1ntegr1t in accordance with Section 16080,
ELECTRICAL TESTING

Ground Electirode Test;

Inspect grounding connections prior to any backfill of cables in accordance with
Section 16080, ELECTRICAL TESTING.

Maximum ground eleCtrode resistahce shall be 3 ohms. Add maximum 2 additional
ground rods spaced 6 feet apart if 3 ohms is not achieved.

FLECTRICAL 16005-38 of 39
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SUPPLEMENTS:

The supplement listed below, following “END OF SECTION,” is a part of this Specification.
Supplement 1—Luminaire Schedule.

END OF SECTION 16005
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. LUMINAIRE SCHEDULFE
Type | Voltage Description Manufactarer Catalogue No. Lamp Mounting Type

1 120 | Heavy duty industrial 4-foot Holophane |7200-4-12-LT 2-40W R.8. T12, 0°F | Pendant with chains -
fluorescent fixture with Fluorescent Prismatite or starting (48") - and surface mount
2 lamps with low temp equal.
electronic starting ballast(s). _

2 120 | Standby light NiCaD battery Holophane | C1-6N-25-W-WCHY-2 2-12 watts Wall mount
operated. Cortez Al . | 6-voli Halogen '

3 120 | WallPack wall mount HPS Holophane | WallPack WL2K-070HP-12- | 1-70W HPS Wall mount .
with integral photocell. o BK—F1-LAMP-PC 5

4 | 120 |Pole mount outdoor flood wet | Holophane | Predator Floodlight PF- 250-watt HPS Pole mount round
location duty. Single and | 250HP-12-K-W-1-B-CR? tapered steel poles,
double 2U configuration as ' single and 2U
indicated.™ : configurations .

‘ SPRT20J/1/8G
. SPRT20J/2/SG
5 120 | Crestwood outdoor post light | Holophane | Crestwood CW-24-15AHP- | 1-150W HPS Round tapered steel
' with HPS fixture and cover* ' 12-GR-CA : : | galvanized pole

Note: *Install added vertical light cutoff “’shades.”

10 foot SPRT10J/SG __

ELECTRICAL 16005 SUPPLEMENT 1-1 of 1
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SECTION 16055--PIPE HEAT TRACING

PART 1--GENERAL

SUBMITTALS-APPROVAL REQUIRED:

See Section 0_1‘300, SUBM[TTALS, for submittal procédures.
Product Data: - |
Manufacturer’s descriptive literature.

Plastic Pipe Installations: Output adjustment factors for heating tape for the services
indicated.

Pipe heat loss calculations for each pipe size to be heat traced.

SUBMITTALS-APPROVAL NOT REQUIRED:

Information/Record (IR):

Field Testing: Submit inspection/test report on insulation resistance per
CONSTRUCTION QUALITY CONTROL section of this Specification.

PART 2--PRODUCTS

SYSTEM DESIGN REQUIREMENTS:

Design Heating Load:

Heating load to be calculated based upon a 100-degree F delta, 20 mph wind if pipes
are located outdoors, insulation as specified in Section 15060, PIPING-GENERAL,
and shall includé a 10 percent safety factor.

'Heat loss calculations shall be based on IEEE 5 15, Equation 1, Page 19.

ELECTRICAL HEATING TAPE:

Cable: Auto-trace, self-limiting, parallel circuit construction consisting of continuous inner
core of variable resistance conductive heating material between two parallel copper bus
wires. Provide tinned copper braid for PVC, FRP, and stainless steel pipe applicaﬁons.

UL Listing: Listed as sel{- lumtmg pipe tracing material for pipe freeze protectlon apphcatlon
in ordmary conditions.

Maximum Maintenance Temperature: 150 degrees F (65 degress C).

PIPE HEAT TRACING 16055-1 of 6
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Maximum Intermittent Temperature: 185 degrees F (85 degrees C).

Minimum Majntenance Temperature: Minus 40 degrees F (—40 degrees C).

Service Voliage: As indicated by branch circuits prov1ded for heat tracing on the Drawmgs .
All heat trace circuits shall be powered by ground fault interrupter type (GFEP) C1rcu1t
breakers (30 mA).

Manufacturers and Products:

Raychem; Chemelex BTV or BRV-C.
Thermon; FLX-BC or FLX-QJ ;
Nelson; CL1-J 1 or L1-J1.

CONNECTION SYSTEM:

Rating: NEMA 25 0, Type 4 and Factory Mutual approved.

Operating Monitor Light: Furmsh Wlth each circuit power connectmn klt to indicate when
heat tracmg is energized. :

Manufacturers and Products;

Power Connection Kit:

Raychem; Chemelex AM—BC. .
_ Thermon; PCA-COM.

Nelson; PLT-BC.

Splice Kit:
Raychem; Chemelex AM-BS.
Thermon; PCS-COM. |
Nelson; PILT-BS:
Raychem; Chemelex AM-B4.

PIPE HEAT TRACING 16055-2 of 6
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Thermon; Tee Snap.‘
Nelson; PLT-BY.
| Raychem; Chemelex AM-E.
Thermon; ET-6C or ET-8C.
Nelson; LT-ME.
.Raychem; Chemelex AM-L.
Thermon; VIL-4C,
.Nelson; LTL.

Pipe Adapter Kit:

Raychem; Chemelex AM-P or AM-T.

‘Thermon; included with power connection kit.

Nelson; LT-P.

SECURING TAPE:

 Plastic Piping Systems:

Type: Aluminum foil coated adhesive tape.

Manufacturers and Products:
Raychem; Chex‘nelf.:x AT-180.
Thermon; AL-QOP. .
Nélson; AT-50.

Metallic Piping Svystems:

WA 7890008967, Part lll Operating Unit 1%

© . Iniegrated Disposal Facility =~

Type: Glass or polyester cloth-pressure sensitive tape.

PIPE HEAT TRACING 16055-3 of 6
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Manufacturers and Products:
Raychem; Chemelex GS54 or GT66.
~ Thermon; PF-I..
Nelson; GT-6 or GT-60.

AMBIENT THERMOSTAT:

Type: Adjustable setting (15 to 140 degrees F) set to 40 degrees F S0 as to switch cable off
when ambient temperature exceeds 40 degrees F.

Sensor' Fluid-filled. probe.

Enclosure: Epoxy-coated NEMA 250, Type 4X aluminum enclosure w1th exposed hardware .
of stainless steel.

Switch: SP-DT, UL or FM listed, rated 22 amps, 125 to 250V ac.

Manufacturers and Products:

Raychem; Chemelex Model AM_C-.IA-.
Thermon; BAX-15140.
Nelson; TX-4X140,

PART 3--EXECUTION

INSTALLATION:
General:

Install in accordance with the manufacturer’s instructions and recommended
practices. :

Provide insulation as.specified in Section 15060 PIPING-GENERAL, over alI pipe.
heat tracing.

Ground metallic structures or materials used for support of heatmg cable or on which
it is installed in accordance with applicable codes.

Wiring between power connection points of he_at tracing cable branch lines shall be

provided by heat tracing system supplier:

PIPE HEAT TRACING 16055-4 of 6
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| Provide end of circuit pilot lights on heat tracing circuits for buried piping.

Electrical Heating Tape:

Determine required length of electrical heating tape by considering length of circuit,
" number and type of fittings and fixtures, design heating load, and heating tape output.

Where design heating load exceeds heating tape capacity, install by spiraling.

Derate heating tape 6apacity when installed on plastic piping..

Install on services as follows (reference Drawings H-2-830854, Sheets 2 and 4):

fittings to about 2 feet
below grade, including
8" containment piping.

" PIPE HEAT TRACING 160555 of 6

" Part 1.11.4D-433

Service Piping Material Placement Location
Cell No. 1 HDPE Heat trace and insulate ~ Cell No. 1 and
3" LH-030-HDPE .. exposed portion of Cell No. 2
Celi No. 2~ piping from tank inlet Leachate Storage
3" LH-030-HDPE connection to about Tank(s) Process
2 feet below grade. Inlet Connections.
Cell No. 1 PVC Heat trace and insulate ~ Cell No. 1-and
4" LT-034-PVC ' exposed portion of Cell No. 2
_ CellNo.2 piping from tank inlet Leachate Storage
4" LT-034-PVC connection to about Tank(s) Process
: 2 feet below grade. Outlet
: - Connections.
Cell No. 1 HDPE Heat trace and insulate ~ Cell No. I and
4" LH-045-HDPE ' : exposed portion of Cell No. 2
Cell No. 2 piping from tank inlet  Leachate Storage
4" LH-045-HDPE connection to about Tank(s) Process
2 feet below grade. Inlet Connections.
Cell No. 1 HDPE Heat trace and insulate ~ Cell No. 1 and
4"LT-037-1IDPE - exposed portion of Cell No. 2 Truck
Cell No. 2 piping from above Loading Station(s)
4" T-037-HDPE grade connection Process to Truck

. Connections.

184570B.8EA
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Wrap heat trace cable once every 33 inches under pipe insulation. Install additional
heating tape at bolted flanges, valves, pipe supports, and other ﬁttmgs and ﬁxiures as
recommended by supplier, but not less than the following: _

) I_tem - S Heating Tape Length (min. feet)
. Bolted flanges (pet pair).. . . _' ~Two times pipe diameter -
Valves Four times valve length
Pipe hanger or support penetrating - Three times pipe diameter - -

~ insulation

. Heat Tracing Circyits: Limit individual lengths of heat tracin'g'ci'rcuits such that maximum

single circuit capacity is 20 amps when starting the circuit at 40 degrees F. Pr0v1de multiple

- 20- -amp circuits as required at md1v1dua1 heat tracing locations.

Thermostat_s:
Install in accordance with manufaciurer’s instructions and as approved by Engincer. -
For each group of heat traced circuit, install one ambient thermostat,

CONSTRUCTION QUALITY CONTROL:

" In aeeordahce with Section 16080' ELECTRICAL TESTING, and as speciﬁed herein.

Test each c1rcu1t Wlth 500-volt msulatlon tester between cn‘cuﬂ' and ground W1th neutrals
isolated from ground. -

Insulation Resistance; Minimum 1,000 megohms per 1,000 feet.

- END OF SECTION 16055 .

PIPE HfEAT TRACING 16055-6 of 6
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SECTION 16080--ELECTRICAL TESTING

PART 1--GENERAL

Fluor Hanford Electrical Utilities (FH EU) shall test pad mounted transformer and
conductors rated above 600 volts. Constructlon General Contractor shall coordinate FH EU
testing Wlth Construction Manager . :

Onsite testing shall be required for each major electrical system as specified herein in the
presence of representatives for the authority having jurisdiction (AHJ). Tests shall be.

performed to demonstrate that each function is implemented and operational. These tests are

electrical component tests to be performed in advance of facility-wide construction
acceptarice testing (CAT). CAT shall be performed in accordance with Division
requuements

Provide personnel and equipment in support of Section 13401, PROCESS
INSTRUMENTATION AND CONTROL SYSTEMS (PICS), Operatlon Readiness (ORT)
and Performance Acceptance (PAT) testing.

APPROVAL BY AUTHORITY HAVING JURISDICTION (AHJ):

' As specified in Section 16005, ELECTRICAL. -

SUBWFTALS—_APPROVAL REQUIRED:

See Section 01300, SUBMITTALS, for submittal procedures.

Qualifications: Submit Testing Firm Qualifications as specified herein.

SUBMITTALS-APPROVAL NOT REQUIRED:

Information/Record (IR}

Sﬁbmit 30 days prior _to performing inspections or tests:
Schedule for perfoﬁning inspection and tests.
List of references to be used for each test.
-Sample copy of equi'pment and materials inspection form(s).
_ Sample copy 'of individual device test form. |
Sample copy of individual system test form.

Submit within 30 days after completion of test:

~ ELECTRICAL TESTING 16080-1 of 15
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- Test or inspection reports and certificates for each electrical item tested.

~Operation and Maintenanee Data:

After test or 1nspect1on reports and certlﬁeates have been rev1ewed by
Engineer and retu:rned, insert a copy of eaeh in operation and maintenance
_ manual. S

TESTING FIRM QUALIFICATIONS'

Employer of engmeers and techme1ans regularly engaged in testlng and mspectmg of
electrical equlpment, installations, and systems.

Supervising engineer accredited as Certified Electrical Test Techn010g1st by. Natmnal
Institute for Certification of Engmeermg Teehnologlsts (NICET), or Internatmnal Electrical

Testing Association and having a minimum: ef 5 years’ testmo expenence on similar prOJects

Technicians certified by NICET or NETA.

Registered professmnal engmeer to provide comprehensive project report outhnmg servwes
performed, results of such services, recommendatlons actions taken, and opinions.

In compliance with OSHA Title 29, Part 1907 criteria for accreditation of testmg
laboratories. .

SEQUENCING AND SCHEDULING:

Perform inspection and electrical tests afier equipment has been installed. Construction
General Contractor-shall coordinate NEC required inspections and Fluor Hanford Electrical
Utilities (F EU) required testing and inspections with Construc‘mon Manager Tank Farm -
Contractor will prov1de services of an NEC inspector. :

" Perform tests with apparatus de-energlzed W_henever feasible.

Inspection and electrical tests on energ'iz_ed equipmeﬁt are to be:
Scheduled with Construction Manager prior to 'de—energization.
Minimized to avoid extended pe'rio'd' of .intemiption to the Opei'atillg plant equipment.

Notity Constmction Manager' at least 24 hours prior to i)erferming tests on encrgized

~ electrical equipment.

ELECTRICAL TESTING 16080-2 of 15
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PART 2--PRODUCTS

TEST EQUIPMENT/INSTRUMENTATION RE UIREMENTS:

Test equipment shall have an operating accuracy equal to, or greater than requirements
established by NETA ATS.

Test instrument calibration shall be in accordance with NETA ATS.

PART 3—-EXECUTION

GENERAL:

Tests and inspection shall establish that:
Electrical equipment ié operational within industry and manufacturer’s toler_ances.l
Installationi operates properly.
Equipment is suitable for energization.

Installation conforms to requirements of Contract Documents and NFPA 70,
NFPA 70E, and ANSI C2.

Perform inispection and testing in accordance with NETA ATS, industry standards, and
manufacturer’s recommendations.

Adjust mechanisms and'movi;ng parts for free mechanical movement.

Adjust adjustable relays and sensors to correspond to operatmg conditions, or as
recommended by manufacturer.

Verify nameplate data for conformance to Contract Documents.
Realign equipment not properly aligned and correct unlevelness.
Properly anchor electrical equiprnent found to be inadequately anchored.

Tighten accessible bolted connections, including wiring connectlons, with calibrated torque
wrench fo manufacturer’s recommendations, or as otherwise spec1ﬁed

Clean contaminated surfaces with cleaning solvents as recommended by manufacturer.
Provide proper lubrication of applicable moving parts.

Inform Construction Manager of working clearances not in accordance with NFPA 70.

| ELECTRICAL TESTING 16080-3 of 15
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Investigate and repair or replace:

Electrical items that fail tests.

Active components not operating in accordance with manufacturer’s instructions.

Damaged electrical equipment.

Electrical Enclosures:
| Rémove foreign material and mloisture from enclosure interior.
Vacuum and wipe clean enclosure interior.
“Remove corrosion found on metal surfaces. |

Repair or replace, as determined by Construction Manager, door and panel sections
having dented surfaces. :

Repair or replace, as determined by Constructmn Manager, poor fitting doors and
panel sections.

Repair or replace imprope;'ly operating latching, locking, or inteﬂocking_de_izices.
Replace.missiﬁg or darﬁaged hardware. |
Provide matching paint and touch u§ scfatches and mars.

If required due to extenswe damage, as determmed by Construction: Manager
refinish the entire assembly. ' .

Replace fuseé and circuit breakers that do not conform to sizé and type required by the
Contract Documents.

DRY TYPE TRANSFORMERS:_

Visual and Mechanical Iﬁspe:ction:
~ Physical and insulator damage.

Proper winding connections.

ELECTRICAL TESTING 16080-4 of 15 _
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Bolt.torque level in accordance with NETA ATS, Table 10.1, unless otherwise
specified by manufacturer.

Defective wiring.

Proper operation of fans, iridicators, and auxiliary devices.
Removal of shipping brackets, fixtures, or bracing. -

Free and properly installed resilient mounts. |
Ciean.liness and improper blockage of ventilation passages.

Verify that tap-changer is set at correct ratio for rated output voltage under normal
operating conditions.

Verify proper secondary voltage phase-to-phase and phase-to-ground after
energization and prior to loading.

Electrical Tests:

Insulation Resistance Tests:

Applied megohmmeter dc voltage in accordance w1th NETA ATS,
Table 7.2.3 for each: ]

Winding-to-winding.
Winding-to-ground.

10-minute test duratlon with re51stances tabulated at 30 seconds 1 mmute, and
10 minutes.

Results temperature corrected in accordance with NETA ATS, Table7.24.

Temperature corrected insulation resistance values equal to, or greater than,
ohmic values established by manufacturer.

Insulation resistance test results to compare within 1 percent of adjacent
windings.

Perform tests and adjustments for fans, controls, and alarm functions as suggcsted by
manufacturer.

ELECTRICAL TESTING 16080-5 of 15
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LOW VOLTAGE CABLES, 600 VOLTS MAXIMUM:

Visual and Mechanical Inspection:

Inspect Fach Individual Exposed Power Cable No. 8 and Larger For:

Physical damage.
Proper oonnections in accordance with single-line diagram.

Cable bends not in conformance W1th manufacturer 5 mnumum allowable
bending radius where applicable.

Color coding conformance with speciﬁcations. -

Proper circuit identification.

Mechanical _Connections For:
Proper lug type for conductor material.
Proper lug instali.ation.

Bolt torque level in accordanoe with NETA ATS, Table 10.1, unless otherw15e .
pec1ﬁed by manufacturer. '

Shiglded Instrumentation Cables For: a
Proper shield grounding.
Propor terminations.
Proper circuit identification.
Continuity test by ohmmeter method to ensure proper cable connections.

Control Cables For:

Proper termination.
Proper circuit identification.
Continuity test by ohmmeter method to ensure proper cable connections.

Cables Terminated Through Window Type CTs: Verify that neutrals and grounds are
terminated for correct operation of protective devices.

ELECTRICAL TESTING 16080-6 of 15
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Electric'al Tests for Conductors No. 8 and Larger; -

Insulation Resistance Tests:
Utilize 1,000-volt de megohmmeter for 600-volt insulated conductors.

Test eacti conductor with respect to ground and to adjacent conductors per
IEEE 118 procedures for 1 minute.

Evaluate ohmic values by comparison with conductors of same length and

type.

Investigate values Iess than 50 megohms.
Continuity test by chmmeter method to ensure proper cable connections.

SAFETY SWITCHES. 600 VOLTS MAXIMUM;

Visual and Mechanical Inspection:

Proper bllade pressure and alignment. |

Proper operation of switch operating handle. |

Adequate mechanical support for each fuse.

Proﬁer contact-to-contact tightness between fuse clip and fuse.

Cable connection bolt torque level in accordance with NETA ATS, Table 10.1.
' Pfoper phase barrier mate.rial and installation.

Vei‘i‘fy that fuse sizes and types correspond to one-line diagram.

Perform mechanical operatlonal test and verxfy electrical and mechanical interlocking
system operation and sequencing.

Electrical Tests:

'I'n'sulaﬁon Resistance Tests:

Applied megohmmeter de voltage in accordance with NETA ATS,
Table 10.2.

Phase-to-phase and phase-to-ground for 1 minute on each pole.

ELECTRICAL TESTING 16080-7 of 15
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Insulation resistance Values equal to or greater than, ohmic values estabhshed
- by manufacturer. .

Contact _Resistance Tests:

.Contact resistance in microhms across each switch blade and fuse holder.

Investigate deviation of 50 percent or more from adjacent poles or similar
~ switches. :

MOLDED AND INSULATED CASE CIRCUIT BREAKERS:

General: Inspection and testing limited to circuit breakers rated 70 a:mperes and farger and to
motor circuit protector breakers rated 30 amperes and larger.

Visual and Mechanical Tnspection:
Proper l‘nountin.g..-
Proper conductor size.
Feedef designation according_to nameplate and one-line diagram.
Crecked casings.
Connection bolt torque level in accordance with NETA ATS, Table 10.1.
' (jperate breaker to verify sm_ooth_operation.

Compare frame size and trip setting W}th circuit breaker schedules or one-line
diagram.

Verify that terminals are suitable for 75 degrees C rated insulated conductors.

Eleetricdl Tests:

Insulaiion Resistance Tests:

Utilize 1,000-volt dc megohmmeter for 480- and 600-volt circuit breakers and
500-volt dc megohmmeter for 240-volt circuit breakers,

Pole-to-pole and pole-to-ground with breaker contacts opened for 1 minute
Pole-to-pole and pole-to-ground with breaker contacts closed for 1 minute.

ELECTRICAL TESTING 16080-8 of 15
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Test values to comply with NETA ATS, Table 10.2.

Contact R_esistance Tests:

Contact resistance in microhms across each pole.

Investigate deviation of 50 percent or more from ad}acent poles and snmla;r
breakers.

Current Injection Test to Verify:
" Long-time minimum pickup and delay.
Short-time pickup and delay.
Instantaneous pickup‘ by run-up or pulse method.
~ Trip characteristics of adjustable trip breakers shall be within manufacturer’s
published time-current characteristic tolerance band, including adjustment
factors.

Trip times shall be within limits established by NEMA AB 4, Table 5-3.

Instantaneous pickup value shall be within values estabhshed by
'NEMA AB 4, Table 5-4. _

INSTRUMENT TRANSFORMERS:

Visual and Mechanical Inspection;

Visually Check Current, Potential, and Control Transformers For:

Cracked insulation.

Broken leads or defective wiring.

Hoper connections.

Adequate clearances befween primary an& secondary circuit wiring.

Verify Mechanically That:

Grounding and shorting connections have good contact.

Withdrawal mechanism and grounding operatlon when applicable, operate
properly :

ELECTRICAL TESTING 16080-9 of 15
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Verify proper primary and secondary fuse sizes for _pc_)tential transformers.

- Electrical Tests:

.. Current Transformer Tests:

Insulation resistance test of transformer and wiring-to-ground at
1,000 volts dc for 30 seconds.

Polarity test.

Potential Transformer Tests:

Insulation resistance test at test Voltages in aecerdance with NETA ATS
Table 7.1.1 for 1 minute on:

Wmdmg—to-wmd_mg.___ o
Winding-to-ground.
Polarity test o verify polarity méuks or HI-XI relationship as applicable.

Insulatlon resistance measurement on instrument transformer shall not be less than
that shown in NETA ATS, Table 7.1.1.

UTILITY METERING:

Testing to be conducted by FH EU.

GROUNDING SYSTEMS:

Visual and Mechanical Inspection'

Equipment and circuit grounds in motor control center and panelboard assemblies for
proper connection and tightness.

Ground bus connections in motor control center and panelboard assemblies for proper
" termination and tightness. :

Effective transformer core and equipment grounding.
Accessible connections to grOunding electrodes for proper fit aﬁd tightness-

Accessible exothenmc—weld grounding connections to ver1fy that molds were fuily
filled and proper bonding was obtained.

ELECTR;[CAL TESTING 16080-10 of 15 _
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Electrical Tests:

Fall-Of-Potential Test:

In accordance with IEEE 81, S_ectien 8.2.1.5 for measurement of main ground .
~ system’s resistance.

Main ground electrode system resistance to ground to be no greater than
3 ohms.

Two-Point Direct Method Test:

In accordance with IEEE 81, Section 8.2.1.1 for measurement of ground
resistance between main ground system, equlpment frames, and system
neutral and derived neutral points.

Equlpment ground res1stance shall not exceed main ground system re51stance
by 0:25 ohm.

AC INDUCTION MOTORS:

General: Inspection and testing limited to motors rated 1/3 hp and larger.

Visual and Mechanie’al Inspection:
Proper electrical and gfoundjng connections.
Shaft alignment.
Blockage of ventilaimg air pass_egeways.
Operate Motor and Check For;
Excessive meehé_ni_c_al and electrical noise.
Overheating.
- Correct rotation. |

Check vibration detectors, resistance temperature detectors, or motor mherent
protectors for functlonabﬂlty and proper operation.

Excessive vibration.

* Check operation of space heaters.

ELECTRICAL TESTING 16080-11 of 15
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Electrical Tests:

Insulatmn Resistance Tests

In accordance with IEEE 43 at test Vcltages cstabhshed by NETA ATS,
Table 10.2 for:

Motots 200 hp and Jess for 1-minute duration with rcsi_stances
tabulated at 30 and 60 seconds.

Insulation resistance values equal to, or greater than, ohmic values established
by manufacturers. .

Insulation resistance test on insulated bearings in accordance with manufacturer’s
instructions.

Measure running'cu'rrerit and voltage, and evaluate relative to load conditions and
nameplate full-load amperes. '

LOW VOLTAGE MOTOR CONTROL: _

Visual and Mechanjcal Inspection:

- Proper barrier and shutter installation and operatich. -
Pfopcr operation of indicating and inoﬁiforih‘g devicés. |
Proper overload protection for each motor. -

Improper blockage of air cooling p_aééages. |
-Propcr .op'eration of drawout_clcments.

Integrity and contamination of bus insulation system.

" Check Breaker and Kirk Key Interlocking System By:
Closure attempt of breaker when associated Kirk kc}; is in place.
Open attc_mﬁt of break_cr when aésocia’té_c_iKi_rk key is in_placc.
Closure attempt of breaker when associated Kirk key is noi: in place.

‘Open attempt of breaker when associated Kirk key is not in place.-

ELECTRICAL TESTING 16080-12 of 15 _
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Check Door and Device Interlocking System By:
Closﬁre attempt of device when door is in OFF or OPEN position.
Opening attempt of door ﬁhen device is in .ON'or CLOSED posit-iqn.
Check Nameplates for Proper Identification Of:
Equipment title and tag number with latest one-line diagram.
Control switches.
Pilot lights.
Control relays.
 Circuit breakers.
Verify that fuse and circuit breaker sizes and types conform to Contract Documents.

Verify that current and potential transformer ratios conform to Contract Documents. -

Check Bus Connections for High Resistance by Low Res1stance Ohmmeter: Ohmic
value to be Zero. -

Check Operaiion and Sequen_cim_lr of Eiectrica] and Mechd_nical Inteﬂpck Svsteﬁs By:
Closure atterﬁpt for locked open devices. |
Opening attenipt for locked closed devices.

Key exchange to operatg devices in OFF-NORMAL positions.

Verify performance of each control device and feature furnished as part of the motor
control center. ' '

Control Wiring:

Compare wmng to local a;nd remote control, and protective devices with
- elementary diagrams.

* Check for proper conductor lacing and bundling.
Check for proper conductor identification.

Check for proper conductor Iugs and connections.

ELECTRICAL TESTING 16080-13 of 15
Part i1.11.4D447 184570B.SEA



00~ N N B ) B

Pro;ect T1t1e Integrated Dlsposai Facrllty S '_ WA ?Saoooégsﬁﬁ;a:tantg (?Ig;ragggl g:gly
Document Type: Construction Specifications (C- 1) ’ s 'SP y

RPP-18489, Rev. 0

Exercise active compoaents.

Inspect Contactors For:

Correct mechanical op_erations..
~Correct contact gap, lwipe', alignment, arld pressure.
Correct forque of all connections.
Compare overload settings and voltage ratings with full-load current for proper sr_ae .

Compare fuse motor protector and circuit breaker w1th motor characterlstms for.
proper size.

Electrical Tests:

Insulation Resistance Tests:

Apphed megohmmeter de voltage in accordanoe with NETA ATS,
- Table 10.2. . .

Bus sectlon‘phase-to—phase and phase-to-ground for 1 mi]iute on each phase._'

Contactor phase—to—ground and across open contacts for 1 minute on each
phase

Starter section phase—to-phase and phase-to-ground on each phase w1th starter :
contacts closed and protective dev1ces open. :

‘ Test Values to comply with NETA ATS, Table 10.2.

Overpotential Tests:

Maximum applied ac or d¢ Voltage in accordance W1th NETA ATS,
Table 7.1.2. :

Phase-to-phase and phase-to-ground for 1 minute for ¢ach phase of each bus
© section. S '

Test results evaluated on pass/fail basis.

ELECTRICAL TESTING 16080-14 of 15 :
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Current Injection Through Overload Unit at 300 Percent of Motor Fuil Load Current
and Monitor Trip Time '

Trip time in accordance with manufacturer’s published data.
Investigate values in excess of 120 seconds.

Control Wiring Tests:

Apply secondary voltage to control power and potential circuits

‘Check Voltage levels at cach pomt on termmal boards and each device
terminal.

Insulation resistance test at 1,000 volts dc.on control wiring except that
connected to solid state components.

Insulation resistance to be 1 megohm minimum.

Operational test by initiating control devices to affect proper operation.’

LOW VOLTAGE SURGE ARRESTORS:

Visual and Mechanical Inspection:

Adequate clearances between arrestors and enclosures.

Ground connections to ground bus and electrode.

Electrical Tests:

Varistor Type Arrestors:

Clamping voltage test.
Rated RMS voltage test.
Rated dc voltage test.

Varistor arrestor test values in accordance with ANSI C62.33, Sections 4.4
and 4.7.

END OF SECTION 16030
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~ SECTION 16270-OIL-FILLED PAD MOUNTED TRANSFORMERS =~

1
2.
3 PART I—-GENERAL.
1 _
5 REFERENCES:
6
7  The following is a list of standards which may be referenced in this sectlon
g
9 AMERICAN NATIONAL STANDARDS INSTITUTE (AN ST
10
11 ANSIC57.12.00 . Standard General Requirements for Liquid- Immersed Dlstnbutlon
12 Power, and Regulating Transformers
13 ANSI C57.12.22 Pad-Mounted, Compartmental-Type, Self-Cooled, Three- Phase
14 _ Distribution Transformers with ngh—Voltage Bushings,
15 2,500 kVA and Smaller
16 ANSI C57.12.26 = Pad-Mounted, Compartmental-Type, Self Cooled, Three- Phase
17 ' - Distribution Transformers for Use with Separable Insulated High
18 : Voltage Connectors
19 ANSIC57.12.28 Switchgear and Transformers - Pad-Mounted Equipment,
20 Enclosure [ntegrity
21 ANSI C57.12.90 Standard Test Code for L1qu1c1 Immersed Dlstrlbutmn Power, and
22 Regulating Transformers
23 . ANSI 386 Standard for Separable Insulated COI].IIGCtOI‘ Systems for Power
24 _ ‘ Distribution Systems Above 600V
25 ' '
26 INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS INC. (IEEE) -
27
28 IEEE C62.1 1 Metal-Oxide Surge Arrestors for Alternatmg Current Power
29 ' Circuits (>1 KV)
30 _
31 SUBMITTALS-APPROVAL REQUIRED:
32 B ' . .
33 See Section 01300, SUBMITTALS, for submittal procedures.
34 . _
35  Product Data:
36
37 Descriptive information.
38 _ ' _
39 - Dimensional drawings.
40
41 Transformer nameplate data.
42
43 Schematic and connection diagrams.

OIL-FILLED PAD MOUNTED TRANSFORMERS 16270-1 of 8 _
' - 184570B.SEA
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- Factory test reports certified.

SUBMITTALS-APROVAL NOT REQUIRED:
Information/Record (IR):

Operation and maintenance data.
Material Safety Data Sheet (MSDS) for Envirotemp FR3™ Fluid.
Submit documentation and test results from construction quality control testing,

EXTRA MATERIALS:

Furnish, tag, and box for shipment and storage and deliver prior to 30 percent Project
completion the following spare parts, special tools, and materials:

One quart of paint to match color and quality of equipment final shop finish.

Two spare fuse links for each fuse size.

PART 2--PRODUCTS

- SOURCE g EUALITY CONTROL (FACTORY TESTS %

Design, test, and assemble in accordance with applicable standards of ANSI C57 12 00,
C57.12. 22 (57.12.26, and C57 12. 90

Production tests in accordance with ANSI C57.12.90 and C57.12.00, Sec_tidn 8 and Table 16.

Dielectric test in'ac‘cordance_.with ANSI C57.12.26.

MANUFACTURERS:

Ccoper Power System.
Cutler-Hammer.
Squaré D Co.

General Electric.

OIL-FILLED PAD MOUNTED TRANSFORMERS 16270-2 of §
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GENERAL:

Integral Unit: Compartmental type unit'conSisting of transformer, oil-filled tank, and high
-and low voltage terminating compartments, assembled on a common structural base. -

Anchor Bolts: Type 316 stajnless steel, sized by. equipment manufacturer, and as specified in
Section 05500, METAL FABRICATIONS AND CASTINGS.

TRANSFORMER:

kVA Rating; 112.5.

Primary Voltage: 13.8 kV line-to-line, t}nee~phase, 60 Hz.

Secondary Voltage: 480/277 volts, three-phase, four-wire, 60 Hz.
BIL Rating:
95 BIL for 15 kV insulation class'trahsfor'mers.

30 BIL for secondary.

T emperature Rise: 65 degrees C above 30 degrees average ambient with maximum ambient
not to exceed 40 degrees C. L :

Impedance: 3.2‘ percent..

Coolant: Normally formulated, hydro-refined oil free of PCB chemical, FMRC apbroved, UL

. classified less-flammable Envirotemp FR3, in accordance with FMRC 3990. Fluid shall have

a minimum open cup fire point of 350 degrees C and a minimum 5-day BOD (SM5210B)' of »
200 ppm. Manufacturer is to provide information on the transformers nameplate that itis -
"NON-PCB" along with "manufacturer s name and type of 1nsu1at1ng ﬂuld "

Primary Taps: -
Full capacity, twol_z-.1/2 percent below and two 2-1/2 percent abé)ve, rated voltage. . .
Eitemally operated no-load tap changer.
‘ Provisioné for locking handle_in any position.

Coil Conductors: Copper windings.

Delta-wye transformers wound on triplex cores.

OIL-FILLED PAD MOUNTED TRANSFORMERS 16270-3 of §
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Sound T.evel: I_n‘ accord_ance-with manufacturer’s standards.

ENCLOSURE: |

In accordance with ANSI C57.12.28 requirements.

Welded carbon steel transformer tank, with cooling panels when required, and lifting evyes.

12-gauge sheet steel terminal compartment enclosure havmg no exposed SCIEWS, bolts, or
other fasteners that are externally removable

Corrosion Protection and Color: Base(s) and cabinet(s) of the transformer shall be corrosion
resistant and shall be fabricated of steel. Provide insulating and corrosion resistance '
undercoating on base of transformer. Paint bases, cabinets, and tanks Munsell 7GY3.29/1.5
green. The Munsell color notatlon is spec1ﬁed in ASTM D1535

TERMINAL COMPARTMENTS:

General: ANSI C57.12.28, enclosed high and low voltage compartments s1de by side,
separated by steel barrier, bolted to i:ransformer tank.

Doors:
Individual, full-height, air-filled.

Low voltage door with three-point latching mechanism, vault type handle, and
single padlocking provision.

High voltage door fastenings inaccessible until low voltage door has been
. opened.

Door Bolts: Hex-head type.
Lift-off, stainless steel hinges and door stops.
Removable front sill to facilitate rolling or skidding over conduit stub ui)s. :

Recessed lock pocket, with steel door release bolt adjacent to secondary
compartment door handle.

High Voltage Compartment:
Deadfront in accordance with ANSI C57.12.26 type construction.

Protective fuses.

- OIL-FILLED PAD MOUNTED TRANSFORMERS 16270-4 of 8
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' High voltage bushings.
Transformer grounding pad.

Surge arrestors with barriers.

-Four-position, oil-immersed type switch fo p_ermit closed transit in loop feed and
sectionalizing position sectionalizing load-break switch.

Parking stands.

Low Voltage Compartment:

Livefront in accordance with ANSi C57 ..12.26'type construction.
~ Low voltage bushings. o
Groundrng pad.
Stainless stee! equiprﬁent nameplate.‘.'
Liquid level gauge.
. I-inch upper filter press and filling pl_ﬁg. . |
Drain Vahre with sampling device. |
bral type ﬂlennomr:ter.
Pressure relief valve.
Pressure relicf device, self-resealing with indicator.
Pressure-vacuum gauge.
Mounting provision for curren’r and poténtial transformers.

Nameplate per Nameplate C, Table 9, IEEE C57.12.00.

OIL-FILLED PAD MOUNTED TRANSFORMERS 16270-5 of 8
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BUSHINGS:"
High Voltage:
Deadfront Termination:

Universal bushing well rated at 15 kV in accordance with ANSI 336. |

Bushi.ngs externally clamped and front rémovable.

Rated for _200 amperes continuous, 95 KV BIL. |

. Standoff brackets loéated adjacént to bushings.
Low Voltage: _
Molded epoxy bushing clamped to tank with 4 hole spade type terminials.
‘Rated 150 peroént of cont.inuous fall;load current, 30 BIL, 600 volts.

Internally connected neutral exténdj'ng to neutral bushing.

HIGH VOLTAGE SWITCHING:

Internal, oil-immersed, gang-operated load-break, manually operated switches.

Hot stick operated handle located in high voltage compartment.

Capable of operating at-full-load current.

Feed Switch: Four-position, oil-immersed type switch to permit closed transition loop feed
and sectionalizing. Switch shall be rated at'15 kV, 95 kV BIL, with a continuous current
rating and load-break rating of 200 amperes, and a make-and-latch rating of 10,000 rms
amperes symmetrical. The switch handle shall be located in the high-voltage compartment
and lockable in the ON/OFF position. Switch shall be similar to the Cooper Power Systems,
Electrical Apparatus 800-64, Sectionalizing Switches, “T” blade switch.

HIGH VOLTAGE PROTECTION:

Combination Oil-Immersed Bayonet Expulsion and Current Limiting Fuses:

Accessibhility:

Bayonet expulsion fuse accessible through primary compartment.

OIL-FILLED PAD MOUNTED TRANSFORMERS 16270-6 ot 8
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| Current—limiting fuse accessible through tank handhole.

Expulsion Fuse for Low Current Faults: Interrupting capacity of 1,800 amperes rms

asymmetrical.

Current Limiting for High Current Faults Interruptmg capacity of 50, OOO amperes
rms symimnetrical.

Bayonet fuse externally replaceable with hot stick.

Bayonet fuse links shall be dual sensing for .bc.)th‘_ high currents and high oil

temperature in order to provide thermal protection to the transformer.

Coordinate transformer protection with expulsion fise clearing low-current faults and
current-limiting fuse clearmg hlghncurrent faults beyond the interrupting rating of the
expulsion fuse. :

In order o eliminate or minimize oil spills, the bayonet fuse assembly shall include
an oil retention valve inside the housmg, thch closes when the fuse holder is
removed and an external drip shleld

Warning shall be consp1cuously displayed within the high-veltage_compartment
cautioning against removing or inserting fuses unless the load-break switch is in the .
OPEN position and the tank pressure hae been released.

Bavonet Fuse Assembly: 150 kV BIL.

Oil-Immersed Current-Limiting Fuses: NEMA C37.47; 50,000 rms amperes
symmetrical 1nterruptmg rating at the system voltage specified.

' SURGE ARRESTORS:.

‘Metal-Oxide, Varietof Type:

Tnsulated body, elbow type, 18 KV in accordance with IEEE C62.11.
Installed in high voltage compartment.

Connected to transformer high voltage bushing wells.

TANK GROUNDING PADS:

Low Voltage Compartments:

Connected together with bare No. 2/0 stranded copper conductors.

OIL-FILLED PAD MOUNTED TRANSFORMERS 16270-7 of 8
184570B.SEA.
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Wye low voltage neufral internally connected with link and brought out to insulated
low voltage bushing externally grounded to tank.

Low voltage neutral connected to extemally mounted insulating bushmg in low
voltage compartment and grounded to tank with removable strap.

- TAP CHANGER WARNING SIGN:

Red laminated plastic, engiav_ed to white core. -

- Engrave to read DO NOT OPERATE WHEN TRANSFORMER ENERGIZED.

Mount above tap ¢hanger handle.

PART 3--EXECUTION

GENERAL:

Prepare subgrade for utility vault for pad mounted transformer as specified in Section 02319,
SUBGRADE PREPARATION paragraph “Prepared Subgrade for Roadway, Embankment
and Structures.” :

Secure to mounting pads with anchor bolts.

Ins tall plumb and Eongﬁudlnally n ahgnment with pad or adjacent building wall,

Ground neutrals and enclosures in accordance w1th applicable codes and as shown on the
Drawings. :

CONSTRUCTION QUALITY CONTROL.:

In accordance with Section 16080, ELECTRICAL TESTING.

ADJUSTMENTS:

Adjust voltage taps to obtain rated output voliage under normal operating load conditions.

END OF SECTION 16270

OIL-FILLED PAD MOUNTED TRANSFORMERS 16270-8 of 8
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SECTION 16312--OVERHEAD ELECTRICAL DISTRIBUTION

PART 1--GENERAL

REFERENCES: .

- The following is a list of standards which may be referenced in this section: .

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSIC2 ~  Natjonal Electrical Safety Code

ANSIC12.7 Watthour Meter Sockets

ANSIC12.10 Watthour Meters : SEPEEEPI

ANSIC12.11 Instrument Transformers for Revenue Metering, 10 kV BIL

. Through 350 kV (0.6 KV NSV Through 69 kV NSV) -

- ANSIC12.13 Electronic Time-of-Use Registers for Electricity Meters

ANSIC12.15 Electricity Metering Solid-State Demand Register's' for

‘ - Electromechanical Watthour Meters .

CANSIC12.16 -~ .- Solid-State Electricity Meters . . :

ANSIC292 Insutators - Wet—Process Porcelain and Toughened Glass -

_ Suspension Type .

ANSI C29.3 Wet Process Porcelain Insulators - Spool Type
ANSIC29.4 Wet-Process Porcelain Insulators - Strain Type.

ANSIC29.5 Wet-Process Porcelain Insulators - Low- and Mediufn-Voltage_

: Types . :
ANSI €29.6 Wet-Process Porcelain Insulators ngh-Voltage Pm Type
ANSIC29.7 ~ Wet Process - Poroelam Insulators - ngh—Voltage Line-Post
_ Type _ : :
ANSIC37.42 - High Voltage Expulsmn Type D1str1but10n Class Fuses Cutouts
o "~ Fuse Dlsconnectlng Switches and Fuse Links :

. ANSI C57.12.20 Transformers — Overhead Type Distribution Transformers,

500 kVA and Smaller: High-Voltage, 34500 Volts and Below; |
. Low-Voltage, 7970/13800Y Volts and Below

AN SI C57.12.28 Switchgear and Transformers - Pad Mounted Equlpment -
Enclosure Integrity .

ANSI 05.1 Wood Poles _
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME Bl16.11 - Forged Fittings, Socket-Welding and Threaded .
ASME D3487 Mineral Insulating Oil Used in Electrical Apparatus

OVERHEAD ELECTRICAL DISTRIBUTION 163 12-10f 14
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AMERICAN WOOD-PRESERVERS’ ASSOCIATION (AWPA) |

AWPA C1

AWPA C4
AWPA C25

ASTM A53

ASTM A153/A153M
ASTM A167

ASTM A475
ASTM B1
ASTM B2
ASTM B3
ASTM BS

ASTM B228

ASTM B231/231M

ASTM B232/B232M
ASTM B397
ASTM B399/B399M

ASTMDI17

- All Timber Products - Preservatlve Treatment by Pressure

Processes

‘Poles - Preservative Treatment by Pressure Processes

Crossarms, Pressure Treatment
ASTM INTERNATIONAL (ASTM) )

Pipe, Steel, Black and Hot-Dipped Zinc-Coated, Welded and
Seamless

Zine Coating (Hot-Dip) on Iron and Steel Hardware
Stainless and Heat-Resisting Chromium-Nickel Steel Plate,

, Sheet,'and Strip
- Zinc-Coated Steel Wire Strand

Hard-Drawn Copper Wire
Medium-Hard-Drawn Copper Wire

- .Soft or Annealed Copper Wire

Concentnc-Lay-Stranded Copper Conductots, Hard Medmm—

Hard, or Soft

Concentric-Lay-Stranded Copper-Clad Steel Conductors
Concentrle-Lay-Stranded Aluminum 1350 Conductors

Concentric-Lay-Stranded Aluminum Conductors, Coated Steel- -
Reinforced (ACSR)

Concentric-Lay-Stranded Aiummum-Al]oy 5005~I—I19
Conductors

Concentric-Lay- Stranded Alummum—Alloy 6201-T81
Conductors

Electrical Insulating Oils of Petroleum Origin

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC. (TEEE)

TEEE 48

IEEE C37.30
IEEE C37.60

IEEE C37.63

Standard Test Precedures and Requirements for
Alternating-Current Cable Terminations 2.5 kV through 765kV

'High-Voltage Switches -

Overhead, Pad Mounted,. Dry Vault, and Submersible Automatic
Circnit Reclosers and Fault Interrupters for AC Systems

Overhead, Pad Mounted, Dry-Vauli, and Submersible Automatlc
Line Sectionalizers for AC Systems

OVERHEAD ELECTRICAL DISTRIBUTION 16312-2 of 14
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IEEE C57.12.00. General Requirements for Iiquid-Immersed Distribution, Power,

and Regulating Transformers -
IEEE C57.12.90 Test Code for Liquid-Immersed Distribution, Power, and

Regulating Transformers. and Guide for Short-Circuit Testing of
- Distribution and Power Transformers

IEEE C57.13 Instrument Transformers

IEEE C62.11 - Metal-Oxide Suxge Arrestors for Alterpating Current Power
Circuits ' : ‘

- NATIONAL ELECTRICAL MANUFACTURER‘S' ASSOCIATION (NEMA)

NEMA WC70 - Standard for Non-shielded Power Cables Rated 2000V or Less
o . for the Distribution of Electrical Energy

INTERNATIONAL ELECTRICALTESTING ASSOCTATION (NETA)
NE.TAI ATS - Electricél 'Powef Distribut.io'n Equ_Ipment a;nd_ SYstemS'
. NATIONAL FIRE PROTECTION ASSOCIATION (NF PA) |
NFPA 70 ' | Natlonal Eleotrlcal Code

RURAL UTILITIES. S_E_RVICE (RUS)

- RUS 202-1 " List of Materials Aoceptable for Use on Systems of RUS

) _ Electrification Borrowers
RUS 1728F-700  Wood Poles, Stubs, and Anchor Logs
RUS 1728H-701 ‘Wood Crossarms _(Solld a.nd L.aminated Transmlsswn Tlmbers
- and Pole Keys) : :

UNDERWRITERS LABORATORIES INC (UL)

| _ UL 6. ngld Metal Condult
UL 510 . Polyvmyl Chloride Polyethylene and Rubber Insulatmg Tape

SUBMITTALS APPROVAL REQUIRED_:

See Section 01300, SUBMITTALS, for submittal procedures.
Product Data;
Conductors.
OVERHEAD ELECTRICAL DISTRIB:UTION 163:I2-3 of 14
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Insulators.
Woéd poles and crossarms.
Utility vault (reference Section 16005, EILECTRICAL).
Cutouts, |
Surge arrestors.
Guy strand and guards.
Anchors and anchor rods.
'Ground rods.

Conduit.

SUBMITTALS-APPROVAL NOT REQUIRED:

Information/Record (IR):

Test Reports:

“Acceptance checks and tests.

Ground resjstance test reports.
Cei’tiﬁcates:

Woo’d: ﬁoles.

Wood crossarms.

DELIVERY. STORAGE. AND HANDLING:

Pole Line Material Storage:

Poles that will be stored longer than 2 weeks shall be stored on supports at least 1 foot
aboveground in accordance with ANSI O5.1. Strength and spacing of supports, and
manner of stacking shall produce no noticeable distortion in poles.

OVERHEAD ELECTRICAL DISTRIBUTION 16312-4 of 14
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Construction hooks, tongs, ot other sharp tools shall not be used on the treated portion
of poles. Do not use pointed tools capable of producing indentations of more than
1 inch in depth. Nails and holes are not permitted in the top of poles.

Cable Inspection: Upon delivery to constructlon site, cable and reels shall be inspected for
shipping damage such as: :

Marks caused by improper liftiltg equipment or techniques.
Breeks or cuts in outer covering. |

Damaged jacket or insuiation.

Reel damage from misltandling.

Cable Testing: Upon delivery to construction site and prior to instalizitiens Construction
General Contractor shall perform DC over-potential tests on new cable. ‘

Cable Reel Storage:

Reels shall be stored w1th flanges restmg on hard surface or pallets to prevent smkmg
into the ground.

Reel flanges shall not touch cable on other reels.
"'Reels shall not be stored on their sides;'they shall be stored with reel axis hQrizontai_.'
Cable ends shall be taped or capped to prevent entrance of moisture.

Material stored at construction site shall be located to prevent damage from weather and
adjacent construction operations.

Cable_ Reel Handling:

Slings and forklifts shall not contact cable or protective covering.
A spreader bar shall be used when lifting reel with bar and sling.

Reels shall not be dropped.

OVERHEAD ELECTRICAL DISTRIBUTION 16312-5 of 14
' 1845708 SEA
Part lIl.11.4D-462



[y
(=Rt =R L ARV R S VAR oS

B e s R R L0 U2 W LD WU W W) W WY BRI BN BRI DD e e e = e e e e
b do W R = O W~ W= DWW~ b Wige SN~ N W -

- Document Type: Construction Specifications (C-1)

Project Title: Integrated Disposal Facility WA 7890008967, Part lll Operating Unit 11
Integrated Disposal FacHity

RPP-18489, Rev. 0

PART 2-PRODUCTS

MATERIAL AND EQUIPMENT;

- Consider materials specified herein or shown on Drawings which are identical to materials

listed in RUS 202-1 as conforming to requirements.
WOOD POLE:

Machine trimmed by. turnmg western red cedar, cut from live timber in accordance with
ANSI O5.1.

Poles shall be butt-treated by manufacturer in accordance with AWPA C7, using AWPA P8
and P9 preservatives.

Fach pole shall be given single top cut at 30-degree angle with normal to axis of pole and at
right angles to sweep. Gains shall be cut so roof will be at right angles to line and sweep of
pole will be in line. Roofs and gains shall be brush-treated by manufacturer with specified
preservatlve Each gain shall fit crossarm tlghtly Boltholes shall not be more than 1/16 inch
oversize.

Quahty of each pole shall be ensured with “WQC” (wood quahty control) brand on cach
piece, or by an approved mspectxon agency report.

WOOD CROSSARM:

Conform to RUS 1728H-701. Straight-gained Doug]as fir, free from twists to Wlthm 0.1 inch
per foot length, with bends and twists in one direction.

Pressure treat crossarms with pentachlorophenol, chromated copper arsenate (CCA) or
ammoniacal copper arsenite (ACA). _

Treatment shall conform to AWPA C25.

Crossarm Braces: Provide flat steel or steel anglé_as indicated.
HARDWARE: | |

Hot-dip galvanized, conforming to ASTM A153/A153M.

INSULATOR:

Prox‘fide wet-process porcelain insulators, which are radio interference free.

Line Post Type Insulators: ANSI C26.7, Class 4.

OVERHEAD ELECTRICAL DISTRIBUTION 16312-6 of 14
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Suspension Insulators: ANSI C29.2, Quantﬂ:y one per cable connectlon assembly,
Class 4. .

* $pool Tnsulators; ANSI C29.3, Class 53-2.

Guy Strain Insulators: Porcelain, ANSI C29.4, Class 4, except provide fiberglass type
when used with underground terminal or when other interference problems exist.

Pin Insulators; ANSI C29.5.

OVERHEAD CONDUCTOR:

Conductor of bare cepper ASTM B1, ASTM B2, and ASTM B3, hard-drawn,
medium-hard-drawn, and soft-drawn, ASTM B, stranded aluminum conductor steel

reinforced (ACSR), ASTM B232/B232M, of size and type indicated.

GUYS:

Guy Strands: ASTM A475, extra-high strength, Class A or B, galvanized strand steel cable.
Guy strand shall be 3/8 inch in diameter with ultimate breaking strength as shown on the
Drawings. Provide guy terminations designed for use with the particular strand and
developing at least the uliimate breaking strength of the strand.

Round Guy Guard: Vinyl or PVC material, yellow colored 8- feet long, and shatter resistant
at sub-zero temperatures. : .

Guy Attachment: Thimble eye.

ANCHOR AND ANCHOR ROD:

Anchor shall be concrete cone anchor presenting holding arca mdwated on Drawmgs asa
minimum. Anchor rod shall be twin thimble-eye, 3/4-inch. diameter by 9-feet long. Anchor
and anchor rod shall be hot-dip galvanized. .

- GROUNDING:

"~ Rod:

Copper clad steel at least 3/4 inch in diameter and 10 feet long.
Hard, clean, smooth, continuous, surface throughout length of rod.

Die-stamp each near top with name or trademark of manufacturer and len gth ofrod in
feet. :

OVERHEAD ELECTRICAL DISTRIBUTION 16312-7 of 14
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Wire;
Sofi drawn copper wire ground conductor, minimum No. 4 AWG.
Ground wire protector may be either PVC or half round wood molding. Wood
molding shall be fir, pressure treated in accordance with AWPA C25, or shall be
cypress or cedar.
SURGE ARRESTOR:
TEEE C62.11, metal oxide, porcelain housed, surge arrestor arranged for equipment
mounting. RMS voltage rating shall be 18 kV. Arrestor shall be Heavy-Duty Distribution

class.

FUSED CUTOUT:

Nonloadbreak open type construction rated 100 amperes, 15 kV, 110 kV BIL, with a
minimum 10,000 amperes symmetrical mterruptmg rating conforming to ANSI C37 42.

Fuses shall be of “6T” Link type, size as specified by Fluor Hanford Electric Utility (FHEU).
Fuse cutouts shall be equipped with mounting brackets suitable for the indicated installations.

CONDUIT RISER AND CONDUCTOR: _

- Rigid galvanized steel conduit conforming to UL 6. Provide conductors (600 volts and

above) as specified in Section 16120, CONDUCTORS.

Porcelain Insulator Tvpe Terminator:

Comply with requirenients of TEEE 48, Class 1, except that requirements of
design tightness test need not be met.

Shali not exude any insulating filler compound.under either test or service.
Consist of porcelain insulator, copper cable connector-hoodnut assembly and
copper aerial lug as required, metal body and supporting bracket, sealed cable
entrance, internal stress relief device for shielded cable, and insulating filler

compound or material.

ELECTRICAL TAPES:

‘Tapes shall be UL listed for electrical insulation and other purposes in wire and cable splices.
Termination, repair, and miscellaneous purpose electrical tapes shall comply with UL 510.

OVERHEAD ELECTRICAL DISTRIBUTION 16312-8 of 14
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CAULKING COMPOUND:

Compound for Sealing Conduit Risers;

Puitylike consistency, workable with h_ahds at temperatures as low as 35 degrees F.
Shall not slump at 300 degrees F and shall not harden materialiy'when_i exposed to air.

Shall readlly caulk oradhere to clean surfaces of materlal with which it is designed to
be used. :

~ Shall have no injurious effects upon Wgrk:riéﬁ or upon materials.

PART 3--EXECUTION

]NSTALLATION‘

General; Prov1de overhead pole lme mstallatmn conformmg to requ1rements of ANSI C2 for -
Grade C construction of overhead lines in medium loading districts and NFPA 70 for
overhead services. Consider street, alleys, roads and drlves “pubhc ” Pole conﬁguratlon shall’
be as indicated on Drawmgs

Pole Setting: Provide pole holes at least as large at top as at bottom and large enough to

~ provide 4 1nch clearance between pole and side of hole. "

Settmg Depth of Pole:
N Pole Setting Depths .
Length of Pole (feet) - Settlng in Soil (feet) Setting in Solid Rock (feet)
20 S 50 3.0 '
25 ' . 5.5 ' ‘ 3.5
30 ' ' - 55 - 3.5
35 . : 6.0 _ _ 4.0
40 . ' 6.0 ' 4.0
o | S 6.5 45
50 : 70 ' - 4.5
.35 S 75 _ 5.0

60 80 50

Setting in Soil, Sand, and Gravel: Applying where the following occurs:

- Where pole holes are in soil, sand, or gravel or any combination of these.
Where soil layef over solid rock is more than 2 feet deep.

OVERHEAD ELECTRICAL DISTRIB‘UTION 16312-9 of 14
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- Where hole in solid rock is not substantially vertical.

Where diameter of hole at surface of rock exceeds twice the diameter of pole
at same level. At corners, dead ends, and other points of extra strain, poles 40
feet or more long shall be set 6 inches deeper.

Backfill: Thoroughly tamp pole backfill for full depth of hole and mound excess fill
arcund pole.

Setting Poles: Set poles so that alternate crossarm gains face in opposite directions,
except at terminals and dead ends where gains of last two poles shall be on side
facing terminal or dead end. On unusually long spans, set poles so that crossarm
comes on side of pole away from long span. Where pole top pins are used, they shall
be on opposite side of pole trom gain, with flat side against pole.

Alignment of Poles: Set poles in aligmment and plumb except at corners, terminals,
angles, junctions, or other points of strain, where they shall be set and raked against
strain. Set not less than 2 inches for each 10 feet of pole length above grade, nor more
than 4 inches for each 10 feet of pole length after conductors are installed at required -
tension. When average ground run is level, consecutive poles shall not vary more than
5 feet in height. When ground is uneven, poles differing in length shall be kept to a
minimum by locating poles 1o avoid highest and lowest ground points. If it becomes
necessary to shorten pole, a piece shall be sawed off top and shall be treated and
capped. Holes shall be dug large enough to permit proper use of tampers to full depth
of hole.

Pole Cap: Provide plastic pole caps with 1/4-inch sealing rings and 4 nailing tabs. Fill sealing
area with either a bituminous, elastigum roof cement, or an acceptable preservative paste to-
level of sealing ring to eliminate possibility of condensation. Place on pole top and nail each
tab down with 1-1/4-inch nail. Pole caps are not necessary for ACA/CCA treated poIes
nnless they are shortened.

Cutting of Wood Poles: Where new gains or holes are required, paint gains with preservative
compound as recommended by the pole manufacturer. Plug unused or abandoned holes
using treated wood dowel pins. :

Do not cut the tops of wood poles, except under very exceptional conditions, and only upon
approval of Construction Manager. If cuiting is deemed necessary, pole top shall be capped.
Do not cut butt of wood poles.

OVERHEAD ELECTRICAL DISTRIBUTION 16312-10 of 14
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Anchor and Guy: Place anchor in line with strain. Lengﬂ1 of guy 1ead (distance from basc of
pole to top of anchor rod) shall be as indicated.

Setting Anchor Set anchor in—'place with anchior rod aligned with, and pointing
directly at; guy attachment on pole with anchor rod projecting 6 to 9 inches out of
ground to prevent burial of rod eye

. Setting Guy Strand:

. Complete anchor and guy 1nsta11atlon dead end-to dead end and t1ghten guy
before wire stringing and sagging is begun on that hne section.

Provide strain insulator at a point on guy strand 8 feet, mmlmum, from ground
and 6 feet, mmlmum from surface of pole.

‘Hardware: Provide hardware with washer agamst wood and with put and lock nut applied

wrench tight. Provide locknut on threaded hardware connectlon Loeknut shall be M-F style

~ and not palnut style.

Groundin, g

Conform to ANSI C2. Ground fused sw1tches and lightning arrestors Bond together '
pole line hardware separated by fess than 2 inches. . .

Ground Rod Connection:

On pole lines by exothermlc weld or by using compressmn connector for
‘ground wire or wire to rod COI]ILGCTIOII :

Exothermic welds strictly in accordance with manufacturer s wrltten _
recommendations. ;

Welds which have puffed up or Wh1ch show eonvex surfaces mdlcatmg
improper c¢leaning, are not acceptable.

No mechanieal connectors are required at exothermie weldments.

Compression connector shall be type that uses hydraulic eompressmn tool to '
provzde correct pressure. :

Provide tools and dies recommended by compression connector manufacturer.

Embosslng die code or similar method shall provide visible md1eat10n that
connector has been fully eompressed on ground wire.

OVERHEAD.ELECTRICAL DISTRIBUTION 16312-11 of 14
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i Grounding and Grounded Connections:
3 Where no primary or common neutral exists, surge arrestors and frames of
4 equipment operating at over 750 volts shall be bonded together and connected
5 - to a dedicated grounding electrode.
6 |
7 Whete no primary or common neutral exists, transformer secondary neutral
8 bushing, secondary neutral condisctor, and frames of equipment operating at
9 under 750 volts shall be bonded together and conrected to a dedicated
10 grounding electrode.
11 , _
12 When a primary or common neutral exists, connect all grounding and
13 grounded conductors to common grounding electrode.
14 _ _ .
15 Protective Molding; Protect grounding conductors that are run on surface of wood
16 poles by wood molding or plastic molding of equal mechanical strength extending
17 from ground line throughout communication and transformer spaces.
s - ;

19  Conductors: Prevent nicking, kinking, gouging, flattening, or otherwise deforming or
20  weakening conductor or impairing its conductivity. Remove damaged sections of conductor
21  and spllce conductor.

22 : -

23 - - Splices: Conduetor splices, as installed, shall exceed ultimate rated strength of

24 conductor and shall be of type recommended by conductor manufacturer No splice
25 shall be permitted within 10 feet of a support

26

27 Ties: Provide ties on pin insulators tight against conductor and msulator and ends -
28 tumed down flat agamst conductor so that 0o wire ends project.

29

30 Remstallmg EX1st1ng conductors to be reinstalled or resagged shall be strung to
3t “final” sag table values 1nd1eated for particular conductor type and size involved.
32 L

33 : New Installation: String new conductors to “1111t1a " sag table values indicated for
34 conductor type and size of conductor and ruling span indicated.

35 _

36 Aluminum Protection: Protect ACSR conductors by armor rod at pin insulators and
37 by flat alummum wire at attachments made of galvanized or coated iron or steel.

38

39 Fittings: Dead end fittings, clamp or compression type, shall conform to written

40 recommendations of cenductor manufacturer and shall develop full ultimate strength -
41 of conductor : .

42 . _ . ‘

43 Aluminum Connections: To copper or other material using only splices, connectors,
44 lugs, or fittings designed for that specific purpose.

45
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Riser: Secure conduit on pole by two hole gaivanized steel pipe straps Speced no more than
10 feet apart and within 3 feet of any outlet or termination. Ground metallic conduit.

CONSTRUCTION .'QUAI;ITY.CONTROL: :

. Wood Crossarm Inspectlon Furmsh inspection report from independent inspection agency,

approved by the Tank Farm Contractor, stating that offered products comply with applicable
AWPA and RUS standards. The RUS approved Quahty Mark “WQC” on each crossarm will
be accepted, in lieu of inspection reports, as evidence of compliance W1th applicable AWPA
treatment standards. :

Acceptance Checks and 'TestS'

Notify Fluor Ha.nford Electrical Utility (FHEU) 5 Workmg days prior to start of
checking and testmg FHEU will test 15, kV cables and transformers.

Perform in accordance with manufacturer’s recommendatlons and in¢lude the
following visual and mechanical inspections, and eleetrical tests, performed i in
accordance Wlth NETA ATS.

Grounding Svstem:

' Vlsual and Mechanical Inspectlon Inspect ground system for compliance w1th-
Drawmgs and Speelﬁcanons

Electrical Tests: Perform ground-impedance measurements utilizing fall- of-
potential method. On systems cons1stmg of mterconnected ground rods,
perform tests after interconnections are complete On systems consisting of
single ground rod, perform tests before any wire is connected. Take
measurements in normally dry weather not less than 48 hours after rainfall.
Usc a portable ground testing megger in accordance with manufacturer’s
instructions to.test each ground or group of- grounds. Instrument shall be

equipped with a meter readmg directly in ohms or fractions thereof to indicate
ground value of ground rod or grounding systems under test.

Report:

. Before energizing ¢lectrical equ1pment submit the measured ground
- resistance of groundmg system.

Tnclude the test method and test setup (i.e., pin location) used to
determine ground resmta,nce a:nd 5011 cond1t10ns at time measurements
were made

OVERHEAD ELECTRICAL DISTRIBUTION 16312-13 of 14
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Devices Subject to Manual Operation: Operate at least three t1mes demonstrating

satlsfactory operation each time:

Follow-Up Verification: Upon completion of acceptance checks and tests show by -
demonstration in service, that circuits and dev1c:es are in operating condition and properly
performing intended function.

END OF SECTION 16312

OVERHEAD ELECTRICAL DISTRIBUTION 163 1.2-._14 of 14

184570B.SEA
Part fIl.11.4D-471



OGO I N L B Lo

' Pro;ect Title: Integrated Dasposal Fac;lhty o o WA 739_09(;8967 Part I Operatmg Unit 11
Document Type: Construction Specifications (C- 1)

lntegrated Disposa] Facility

RPP-18489, Rev. 0

SECTION 16440-LOW VOLTAGE MOTOR CONTROL |

PART 1--GENERAL

" UL COMPLIANCE;

Products manufactured within scope of Underwriters Laboratories shall conform to UL
Standards and have an applied UL L1stmg Mark.

APPROVAL BY AUTHORITY HAVING JURISDICTION (AHI);
As specified in Section 16005, ELECTRICAL.

ELECTRICAL DESCRIPTION OF WORK:

Provide the following 480-volt, three-phase, four-wire with ground, 600-amp service rated
motor control centers in accordance with this Specification and Contract Drawings:

219A-LH-MCC-001 to be installed inside the Cell No. 1 Crest Pad Building 219A.
219E-LH-MCC-001 to be instailed inside the Cell No. 2 Crest Pad Building 219E.

MCC(s) shall be prov1ded with the following minimum features in accordance with this
Spee1ﬁcat10n and Contract Drawings: :

Mam Incommg Serv1ce Breaker, with serv1ee neuiral terminal connection in main
breaker section only. :

Portable Generator Power Outlet Feeder Breaker and Kirk Key (ed) mangement with
main mcommg service breaker..

" Phase Loss and Reversal Protection Relay and Alarm Lighting.
Transient Voltage Surge Suppressor (TVSS).
Volt and Current Meters and Selector Switches.
Lighting Panel.
Lighting Panel Transformer.
NEMA 1 Size Motor Starters (incorporating: breaker, control power transformer;
fuses, contactor, overloads, indicators, control switches, elapsed time meter terminal
strlps wiring, and locking mechamsm)

NEMA Feeder Breakers.

LOW VOLTAGE MOTOR CONTROL 16440-1 0of 15
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Three Sections.

Time Delay and Magnetic Control Relays.

Interlocking control relays, terminals, and lining assembled together in unit compartment.

SUBMITTALS-APPROVAL REQUIRED:
See Section 01300, SUBMITTALS, for submittal procedures.
Product Data: |
Itemized bill-of-material.
Descriptive information.
Dimensional drawings..
Conduit entrance locations.
Bus data‘..

Protective Devices: Copies of time-current characteristics.

Operational description.
Anchoring instructions and details.

Typed Tabulation:

Motor name; tag (equipment) numbers as show_n on Drawings.
Moto;' horsepower.
Nameplate full load current.
Measured load current and vo_itag_e.
Heater catalog number.
Protective device trip settings.
Attach abdve typed, tabulated data to a copy of starter manufacturer’s overload

selection tables for the starters provided.

LOW VOLTAGE MOTOR CONTROL 16440-2 of 15
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Control Diagrams:

NEMA ICS 2, Section 3’:.22.08 Type L

Wiring Type B.

In addition to standard NEMAI c_ontrql diagrams, provide the fql_iowing:
Remote control devices.
Remote indication and/or pilot lights.

Tnterconnections and mterlockmg circuits between starter and remote
equipment.

Remote sensors.
. Tag numbers associated with all control devices and ecjuipment.
One-line diagrams.
- Schematic (elementary) diagrams.

 Outline diagrams.

SUBMITTALS-APPROVAL NOT REQUIRED:

_ Information/Record (IR);

Manufacturer’s installation instructions.
‘Operation and maintenance data.
Submit documentation and test resuls for construction quality controf testing.

PACK[NG AND SHIPPING:

Shmmn,q Splits: Established by Construction Suboontractor to facilitate ingress of equlpment
to final installation locatlon within the building.

PART 2--PRODUCTS (Reference Section 16005, ELECTRICAL)

MANUFACTURERS:

SQuare D.

LOW VOLTAGE MOTOR CONTROL 16440 -3 0f15 _
Part Il 11 4D474 o 184570B.SEA
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Cutler-Hammer.
General Electric.

A]len—Bradley.

MOTOR CONTROL:

" General;

Like Items of Equipment: End product and responsibility of one manufacturer.

Make adjustments as necessary to wiring, conduit, disconnect devices, motor starters,
“branch circuit p_rotection, and other affected material or equipment to accommodate
motors actually provided under this Contract.

Controllers: NEMA ICS 2, Class B.

Electronic Overload Protection:

Programmable solid-state electronic overload relay with integral CT(s) for
monitoring three-phase current and voltage, thereby providing motor
overload, phase reversal and phase loss protection. In the event of an alarm
condition, electronic overload relay will de-energize fail safe alarm contact to
motor-control circuit.”

Ratings:

Voltace Range (L1, 1.2-L.3): 480 volts 50/60 Hz.

Current Range: Specific range compatible with motor FLA operation.

" Power Consumption: 10 watts.

Trip Circuit: Form C SPDT (N.0 and N.C) contacts, 5 amps 120 volts.
Measurements: Volfage, current, and timing.
Relay Trip: Standard Class 20.
Manual Reset.
Mount within starter unit.

~

LOW VOLTAGE MOTOR CONTROL 16440-4 of 15
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Manufacturer:
Square D.
Allen-Bradley.
General Eiectric.

Cutler-Hammer.

' Control Transformer;
Two winding, 1.20_-volt_ secohda;ry, p_rirhary volt_ag_e'to su-it.'_
Two current-limiting f‘u.ses. for primary circuit. |
One fuse in secondary circuit. o
Mount within starterAunit

Suitable for use with 75 degrees C copper wire at ﬁ.ﬂl NEPA 70 75 degrees C
ampacny

Lifting lugs on all eq'uipm.ent arid devices weighing over 100 pounds.

Operating Conditions:

[

Ambient Temperature: Maximum 40 degrees C..

Equipment to be fully rated without any derating for operating conditions
llsted in Section 16005, ELECTRICAL

Enclosures: Tn accordance with NEMA 250 and. ANSI C57.12.28.

Egquipment Finish:

Electrocoating process applied over a rust-inhibiting phosphated base coating.
Exterior Color: Manufacturer's standard.

Manually Operated Starter, Fractional Horsepower:

Rating; 16 amperes continuous at 277 volis maximum, or horsepower rated for the
voltage and horsepower of the load served.

Smgle-phase nonreversing, full voltage with overload proteotion.

| LOW VOLTAGE MOTOR CONTROL 16440 50f15
Part lIl.11.4D-476 1845708 SEA.
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To ggle operated.

Enclosure Reference Section 16005, ELECTRICAL, Artlcle ENVIRONN,[ENTAL
CONDITIONS. .

Piloi LED Light; Red.

Handle gua:rd/_loek-off attachment.

Combination Full-Voltage, Magnetic Starter:

Rating: Hp rated at 600 volts, UL labeled for 42,000 amperes fault current withstand
capacity with overload protection.

Three-phase, nonreversing, full voltage.
Control: HAND/OFE/AUTO selector switch.

D1sconnect Type: Motor circuit protector

Enclosure: Reference Section 16005, ELECT RICAL Article ENVIRONN[ENTAL
CONDITIONS,

Pilot LED Lights: Red—ON and Green—O¥F.
Padlockable operating l}andle.

KIRK KEY INTERLOCKS:

Provide Kirk Key mterlocks for one mam and one portable generator plug breaker
arrangement in each’ MCC

Provide engraved plate on MCC which describes Klrk Key breaker arrangement and
operation as described herein. .

Operation:

One unique key available for MCC main and portable generator breaker locks (i.e.,
Kirk keys for additional MCC(s) shall not be identical).

One of the two breakers CLOSED at any one time.
Breaker must be opened befere key can be removed and inserted.
Key must be inserted and operated before breaker can be CLOSED.

LOW VOLTAGE MOTOR CONTROL 16440-6 of 15
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MOTOR CONTROL CENTERS:

General:

Motor Control Center to be manufactured and provided as a complete UL—approved
-assembly that includes the following major components spec1ﬁed under this section
and Section 16005, ELECTRICAL:

Motor starters with electronic overload protection relays.
Feeder and main breakers. .

Power monitoring,

- Lighting and power dish‘ibut_idn'pahelboard.

" Lighting and power distribution stepdownnf‘:ransformér.'

Transient Voltage Surge Suppre.ss.or (TVSS).

Interlocking control relays.

n accordance with NEMA. ICS 2, UL 845, and UL 508/508A.

Voltage Réting: 600 volts.

Short Circuit Rating; 42 000 minimum amperes rms symmetrlcal for entlre motor
control center as a complete assembly.

_ All controllers, main and branch cireuit breakers, wire connections, and other dev1ces _
to be front mounted and accessible unless otherwise noted. '

NEMA ICS 2, Section 322.{)'8-

Enclosure:

Class: 1.

Type: B.

Wire remote control and signéﬂ circuits to separéte terminal board in each
motor starter compartment.

Type: NEMA 250 Type 12 unless otherwise rated.

LOW VOLTAGE MOTOR CONTROL 16440-7 of 15
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Vertical Section Dimensions; 90 inches high, 20 inches wide, 20 inches deep.

Construction:
Sheet steel reinforced with channel or angle irons.

Butt sections flush, end-to-end agamst similar section without bolts, nuts, or
cover plates causing interference.

Removable top cover plates and bottom cover plates.

Section Mounting: Removable formed-steel channel sills and lifting angles to meet
specified seismic requirements.

Horizontal Wiring Compartments: Accessible from front, full width top and bottom.

Vertical Wiring Compartment Full helght, isolated from unit starters W1th separate
door. :

Unit Compartment: Individual compartments separated by steel barriers for each
starter, feeder, or other unit capable of being wired from front without unit removal.

Compartment Doors: Separate hinged doors for each starter, feeder, or other unit,

Door Interlocking: Interlock starter and feeder doors mechanically so doors cannot be
opened with unit energized. Provide defeater mechanism to allow intentional access
at any time.

External disconnect handles, padlockab'le in OFF position.

Cable Entrance: Incoming service enters from bottom; control and feeder circuits
enter from top and bottom. '

Horizontal Power Bus:

Three—phase tin-plated, fully insulated, copper, entire width of control. center
rated 600 amperes

Construct to allow future extension of additional sections.

Pressure type solderless lugs for each incoming line cable.

Isolated from top horizontal wireway.

LOW VOLTAGE MOTOR CONTROL 16440-8 of 15
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Provide Belleville washers on bus connection bolts.

Vertical Power Bus:

Three-phase tm—plated fully msulated copper, full hezght of section, rated
300 amperes.

Sandwich type bus insulation p_foviding deadfront construction with starter
units removed except for bus stab openings.

Insulated and isolated barrier complete with shutters.

Provide Béilev_ille washers on buo-connection'llaolts.
Neutral Bus: 50 .pe.rce'nt oetitreil, copperétin-plate'd‘ main breaker section:'ohly.
Ground .Bus: B |

Copper, tin-plated, 33 percent minimum of phase’ bus ampac1ty entire width
of control center. - :

,J\':
- Provide Belleville washers on bus connection bolts.
Bus Bracing: 42,000 minimum amperes rms symmetncal

Motor Controller Umt

Provide indicated individual components and control devices including pushbuttons '
selector switches, indicating lights, control relays, time delay relays, and elapsed time
.meters as specified in this section. :

- Construction:

Drawout combination type with stab connectlons for starters NEMA ICS,
Size 4 and smaller.

Readily interchangeable with starters of similar size.
Pull-apart unit control wiring terminal boards on all units.
' Starters:

NEMA ICS 2, Section 322.08 standard rating, except none smaller than
NEMAICS, Size 1.

LOW VOLTAGE MOTOR CONTROL 16440-9 of 15 .
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ting: p rated at 600 volts, UL labeled for 42,000 amperes fault current
w1ths’tand capac1ty with overload protection.

Three-phase, nonrevers‘ing.

Disconnect Type: Thermal magnetic as shown. Motor circuit protector may be
substituted, properly sized and adjusted.

Combination Full Voltage,"M_ag]ctic Starter:

Control: ON/OFF/AUTO selector switch, As shown.

) Pilot LED Lights: Red—ON; Green—OFF.

Padlockable operating handle when de-energized.

' Umt door interlocked to prevent opening when disconnect is in closed

position.

- Mechanical interlocked to prevent placmg dlsconnect in ON position when

unit door is open.

Minimum Dimensions: 12 inches high by full section width, less vertical
wireway.

Disconnecting Device:

In each starter, control circuit disconnect to de-energize circuits in unit which
are not de-energized by starter power disconnect device.

Padlockable in OPEN position.

Circuit Breaker:

‘Meeting the requirements of NEMA AB1 and UL 489.

Molded case with manufacturer's recommended {rip setting for maximum
motor protection. :

Thennal—magnétic trip or magnetic trip only as shown.
Tripping indicated by operating-handle position.
Interrupting capacity requlred for connectwn to system with short circuit

capacity indicated.

LOW VOLTAGE MOTOR CONTROL 16440-10 of 15
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Motor Overload, Phase Reversal and Loss Protection:

Control Unit;

Programmable solid-state electronic oﬁferload relay with internal CTs for
monitoring three-phase current and voltage, thereby providing motor

_ overload, phase reversal, and phase loss protection.

Make overload adjustments based upon motor FLA.

Make voltage adjustments based upon incoming voltage nominal readings.

Disconnecting Device: Capable of de-energjzing external source control circuits in

_unit.

Control Devices: As indicated and as specified in Section 16005, ELECTRICAL.

Control Wiring:

Minimum wire size No. -_14 AWG copper.

Permanent sleeve type markers with wire numbers applled to each end of

 wires.

Termmate current transformer leads on shortmg type terminal blocks.

Feeder Un1t and Main Protectjve Device:

Construction: As speciﬁed in'paragraph Motor Controller Unit.

Incoming Service Feeder: Cable entering section at bottom.

" Molded Case Circuit Brgaker:

In accordance with NEMA AB1 and UL 489.

Main, feeder, and motor protective device. .

UL labeled as suitable for service entrance. .

Thermal-magnetic trip and interrupting capacity requu‘ed for connection to s
system with short circuit capac1ty indicated.

Indicate tripping by Operating—handie position;

LOW VOLTAGE MOTOR CONTROL 16440-11 of 15 _
Partlli11.4D-482 184570B.SFA

WA 7890008967 Part Il Ope’ratng Unit 11



NeR- RO N < SR RN SRV B (8

Project Title: Integrated Disposal Facility WA 739000396"17&2;?&{20%;’ :fgg gﬁﬂlﬁt}
Document Type: Construction Spe01ﬁcat10ns (C- 1) '
RPP-18489, Rev. 0

Suitable for use with 75 degrees C copper wire at full NEC 75 degrees C
ampacity. : '

Reset Timer:
| Timing Method: Solid state with LCD display.
Mounting: Semi-flush, panel.
Contacts: 5-#mp, 120-volt.

Manufacturers an_d Products;

Square D.
Cutler-Hammer.

*  General Electric.

Magnetic Contactor:
UL listed.

Electrically operated, electrically held.

“Main Contacts: -
| NEMA B’6ﬁ0 contacts.
~ Electrically held.
Silver alloy with wiping action and arc quenchers.
NEMA Size 0 or 1 as required for the motor controller; _
Three-pole.
Control: Two-wire. |

One normally open and one normally closed auxﬂlary contact rated
10 amperes at 480 volts

Manufacturers and Products:

Allen-Bradley.

LOW VOLTAGE MOTOR CONTROL 16440-12 of 15
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Document Type: Construction Specifications (C- 1) mtegrated Pisposal Facilty"

RPP-18489, Rev. 0
'Square D Co.; Tyﬁe:F.f
Cutler-Hammer.

Pushbutton, Indicating Light and Selector Switches:

Contact Rating: NEMA ICS 2, Type A600.

Select_or Switch Operating I.ever: Standard.

Indicating Lights: Push-to-test, LED, full Vo__l-tage._

Pushbutton Color: -

ON or START: Black.
OFLF or STOP: Red.
Pushbuttons and selector switches fockable in OFF position where indicated.

Legend Plate:

Material; Aluminu.

~

Engraving: 11 characters/spaces on one line, 14 characters/spaces on each of two
hnes as required, indicating specific function. S

Letter Helght: 7/64 nch.
Manufacturers:
o Square D Co.
Cutler—Hémmér. |
General Electric.
Allen-Bradley.
Nameplétes:
‘Provide nameplates per Hanford standards. . )
* Laminated plastic; white, engraved to black core.
Provide for each motor control center and each unit.

LOW VOLTAGE MOTOR CONTROL 16440-13 of 15
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Project Title: Integrated Disposal Facility WA 7890008967, Part lil Operating Unit 11
" Document Type: Construction Specifications (C-1)

.. integrated Disposal Facility

RPP-18489, Rev. 0

Engrave with inscription shown on single-line diagram.
Provi‘g_:le'bla:tﬂ( nameplatés on spaces for future units.
Attach with stainless steel panhead screws on face of control center.

Factory Testin‘g: NEMA ICS 1, Sectioﬁ 109, or UL 486A if not specified by the
manufacturer. '

PART 3--EXECUTION

INSTALLATION:

Install equipment in accordance with NEMA ICS 2.3, Submittal Drawings, and
Manufacturer's Instructions and Recommendations.

Secure eciuipment to mounting pads with anchor bolts of sufficient size and number adequaté
for specified seismic conditions. Reference Section 13122, METAL BUILDING SYSTEMS,

~ Part 2, Article DESIGN LOADS, for information on seismic loading. Install suitabie braces

from MCC to building structural member_s for seismic support.

Install equipment plqmb and in longitudinal alignment with pad or wall.
Coordinate terminal_ connections with installation of secondary feeders.
Grout moﬁﬁting channels into floor or mounﬁng pads.

Retighten current-carrying bolted connections and enclosure support framing and panels to
manufacturer's recommendaiions.

CIRCUIT BREAKFRS (MAGNETIC-TRIP-ONLY):

Field adjust trip séttings of motor starier magnetic-trip-only circuit breakers.

Adjust to approximately 11 times motor rated current in écoordance with NEC 430-52,
Determine motor rated current from motor nameplate following installation.

OVERLOAD RELAY:

Select and install overload relay settings after the actual nameplate full-load current rating of
motor has been determined. | .

LOW VOLTAGE MOTOR CONTROL 16440-14 of 15
" PartHL14.4D-485 e 1845708 SEA
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Project Title: Integraied Dlsposal F amhty ~ WATBG0008967, Part [l Operating Urit 11
: X rntegrated Dlsposal Fac:llty

MOTOR DATA:

Provide typed, self-adhesive label attached outside each motor starter enclosure door
displaying the following information W1th plastlc black and white lettering, minimum
1/2-inch size: -

Motor served by tag number and equipment name.

Nameplate horsepower.

Motor code letter.

Full load amperes.

Service factor.

Installed overload relay heater catalog number.

' CONSTRUCTION QUALITY CONTROL: -

In accordance with Section 16080, ELECTRICAT, TESTING.

MANUFACTURER’S SERVICES:

Furnish manufacturer’s representative in accordance with Section 01640

- MANUFACTURERS’ SERVICES, for the following services at Jobs1te for mmrmum :

person- -days hsted below travel time excluded:

1 person~day for installation assistance', and il.l.spection of instaﬁation’. _
1 person day for functlonal and performance testing. . o .
END OF SECTION 16440

LOW VOLTAGE MOTOR CONTROL 16440-150of 15
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50 'GROUNDWATER MONITORING FOR LAND BASED UNITS [D-10].

The IDF will be a RCRA-compliant landfill (i.e., a double-lined trench with leachate collection system).
This chapter describes the groundwater momtormg plan for the IDF and addresses the requirements of -
RCRA, as described in 40 CFR 264, Subpatt F, by reference of WAC 173-303-645(3). Figure 5-1 shows -
the location of the IDF and surrounding groundwater wells in the 200 East Area. This chapter is designed
to meet final status detection-level groundwater monitoring requirements for the IDF. This groundwater .
monitoring plan is based on the application of a modified data quality objectives (EPA QA/G-4) process
to a conceptual model, and the most recent evaluations of groundwater hydrology and chemistry at the
site. o '

This plan describes the characteristics of the waste to be disposed in the IDF and the site geology and 7
hydrology used to design and operate the monitoring well network and to interpret the groundwater data,

 The historic groundwater chemistry from wells near the IDF site is provided. Much of the information

pertaining to waste characterization is taken from HNF-4921 and that pertaining to hydrogeology from
PNNL-11957, PNNL-12257, PNNL-13652, and PNNL-14029.

The plan includesa description of network well locations, well construction, sample constitu‘ents, and
sampling frequency for detection-level groundwater monitoring. Procedures for determination of
compliance point groundwater quality also are included. Finally, this plan provides the basis for rapid
development of a compliance-monitoring plan if a validated exceedance of an indicator parameter is
found. This plan controls initial baseline monitoring and subsequent detection level monitoring only for
the IDF.

Source, special nuclear, and byproduct materials as defined by the Atomic Energy Act of 1954, as
amended, are regulated at DOE facilities exclusively by DOE acting pursuant to its AEA authority. These
materials are not subject to regulation by the State of Washington. All information contained herein and
related to, or describing AEA-regulated materials and processes in any manner, may not be used to create .
conditions or other restrictions set forth in any permit, license, order, or any other enforceable instrument.
DOE asserts that pursuant to the AEA, it has sole and exclusive responsibility and authority to regulate-
source, special nuclear and by-product materials at DOE-owned nuclear facilitics. Information contained
herein on radwnuchdes is provided for process descrlptlon purposes only.

5.1 EXEMPTION FROM GROUNDWATER PROTECTION REQUIREMENT fD lﬂa]
An exemption is not requested.
5.2 INTERIM STATUS PERIOD GROUNDWATER MONITORING DATA |D-10b] -

The ]DF will be a new fat:lhty constructed in the 200 East Area. Interim status groundwater momtonng is
not applicable.

53 AQUIFER IDENTIFICATION [D-10¢]

The following sections discuss geoiogy: and hydrology.

-5.3.1 Geology of the IDF Site

The 200 East Area lies on the Cold Creek bar, a geomorphic remnant of the cataclysmic, glacial related
floods of the Pleistocene Epoch. As the floodwaters raced across the lowlands of the Pasco Basin and
Hanford Site, floodwaters lost energy and began to deposit sand and gravel. The 200 Area Plateau is one
of the most prominent deposits. The 200 Area Plateau lics just southwest of one-of the major flood:
channels across the Hanford Site that forms the topographic lowland south of Gable Mountain,

Part IIL11.5.1
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Borehole data prov1de the pr1n01pal source of geologlc hydrologm and groundwater information for the
200 East Area and the IDF site. Numerous boreholes (both vadose zone boreholés and groundwater~
monitoring wells) have been drilled in the 200 East Atea for groundwater monitoring and waste
management studies (Figure 5-1 shows the looat(on of groundwater wells near the IDF site.) However,
data are limited within the IDEF site pnmanly because 110 previous construction or waste disposal activities
have occurred in this part of the Hanford Facility. Most boreholes in the 200 East Area have been drilled
using the cable tool method and either a hard tool or drive barrel to advance the hole. - Some boreholes

have been drilled by rotary and wire-line cormg methods. . More recently, boreholes in the area have been

drilled, and in five cases cored, by percussion hammer methods. Geologic logs are based on examination .
of drill core, chips, and cuttings from these boreholes: Chip samples typically are taken at 1. S—meter
intervals and routinely archived at the Hanford Geotechnical Sampie Library.

5.3.1. 1 Structural Framework

‘The IDF site will be located south of the Gable Mountain segmeit of the Umtanum Ridge anticline and

about 3 kilometers north of the axis of the Cold Creek syncline, which controls the structural grain of the
basalt bedrock and the Ringold F ormation. The basalt surface and Ringold Formation trend roughly -
southeast-northwest parallel to the major geolog1c structures of the site. As a result, the Ringold
Formation and the underlying Columbia River Basalt Group gently dip to the south off the Umtanum -
Ridge anticline into the Cold Creek synclme : '

Geologlc mappmg on the Hanford Site and examination of dr111 core and borehole cuttmgs in the area
have not identified any faults in the vicinity of the IDF ‘site (DOE/RW-0164). The closest known faults
are along the Umtanum Ridge-Gable Mountain structure north of the disposal site and the May Junction
fault east of the site (Figure 5-2).

5. 3 1.2 Stratlgraphy '

The basalt and post-basalt stratlgraphy for the IDF site is shown in Flgure 5-3. Approx1mately 137 to 167 .
meters of suprabasalt sediments overlie the basalt bedrock at the sﬂ:e

Basait Bedrock. Provious studies (RHO -BWI-ST-14; Reldel and Fecht 1994) have shown that the

youngest lava flows of the Colunbia River Basalt Group at the 200 East Area are those of the” . - .
10.5 million-year old Elephant Mountain Member. This member underlies the entire 200 East Area and
surrounding area and forms the base of the suprabasalts aquifer. No eros1onal windows in the basalt are
known or suispected to occur in the ared of the IDF site. : :

Ringold Formation. Few boreholes penetrate the entire Ringold Formation at the IDF site so available
data are limited. The Ringold Formation reaches a maximum thickiess of 95 meters on the west side of
the site and thins eastward. The member of Wooded Island (Figure 5-3) is the only member of the
Ringold Formation in the 200 East Area.. The deepest Ringold Formation unit encountered is the lower
gravel, unit A. Lying above unit A is the lower mud unit and overlying the lower mud unit is upper
gravel, unit E. The sand and silt units of the members of Taylor Flat and Savage Island of the Ringold

‘Formation are not present at the IDF site. -Unit A aad unit E are equivalent to the Pliocene-Miocene

continental conglomerates (Reidel and Fecht 1994). The lower mud unit is equivalent to the

Pliocene-Miocene continental sand, silt, and clay beds (Reidel and Fecht 1994).

Only three boreholes have penetrated unit A in the area of the IDF site. Unit A is 19 meters thick on the
west side of the site and thins to the northeast. Unit A is partly to well-cemented conglomerate consisting
of both felsic and basaltic clasts in a sandy matrix and is interpreted as a fluvial gravel facies (Lindsey
1996). There are minor beds of yellow to white interbedded sand and silt. Green-colored, reduced-iron
stain is present on some grains and pebbles. Although the entire unit appears to be cemented, the zone
produced abundant hzgh—quahty water in borehole 299-E17-21 (PNNL 11957).

PartIH.ll.S.Z ‘
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Nineteen meters of the Jower mud unit were encountered in one borehole at the IDE site (PNNL-11957).
The upper most 1 meter or so consists of a yellow mud to sandy mud. The yellow mud grades downward
into about 10 meters of blue mud. The blue mud, in turn, grades down into 7 meters of brown mud with
organic rich zones and occasional wood fragments. The lower mud unit is absent in the center of the site

- (northeast of borehole 299-E24-7 on Flgure 5-4)

Unit E is described as a sandy gravel to gravelly sand. Umt E is interpreted to consist of as much as

15 meters of cong_lomerate with scattered large pebbles and cobbles up to 25 centimeters in size in a

sandy matrix. - The gravel consists of both felsic and basaltic rocks that are well rounded withasand -
matrix supporting the cobbles and pebbles. Cementation of this unit ranges from slight to moderate. The
upper contact of unit E is not identified easily at the IDF site. In the western part of the study area,

unconsolidated gravels of the Hanford formation directly overly the Ringold Formation unit E gravels,

. making exact placement of the contact difficult. The dominance of basalt and the absence of cementation

in the Hanford formation are the key criteria used to distinguishing these here (PNNL-11957). In the
central and northeast part.of the area, unit E has been eroded completely. Unconsohdated gravels and
sands typical of the Hanford formation replace unit E. -

Unconformity at the Top-of the Ringold Formation. The surface of the Ringold Formation js irregular
in the area of the IDF site. A northwest-southeast trending erosional channel or trough (the Columbia
River/Missoula flood channel) is centered through the northeast portion of the site. The trough is deepest

 near borehole 299-E24-21 in the northern part of the-site (PNNL-13652). This trough is interpreted as - -

part of a larger trough under the 200 East Area resulting from scouring by the Missoula floods. Borehole |
299-E17-21, located at the southwest corner of the IDF site, is at the west side of the channel where
approximately 46 meters of Ringold Formation. have been removed and replaced by Hanford formation
gravels. Boreholes 299-E17-25 and 299-E17-23, located along the southeastern edge of the Site, are near
the deepest portion of the channel where it is interpreted that almost all of the Ringold Formation has
been eroded. At this location the Water table in the channel is interpreted to be 52 meters above the basalt,
which forms the floor of the channel. The surface of basali rises to the north where the water table is
approximately 27 meters above the basalt at the northeast corner of the site near borehole 299-E24-21.

Hanford formation. The Hanford formation is as much as 116 meters thick in and around the IDF site.
The Hanford formation thickens in the erosional channel cut into the Ringold Formation and thins to the
southwest along the margin of the channel.

At-the IDF site, th'_e Hanford formation consists mainly of sand dominated facies with lesser amounts of -
silt dominated and gravel dominated facies. The Hanford formation has been described as poorly sorted
pebble to boulder gravel and fine- to coarse-grained sand, with lesser amounts of interstitial and
interbedded silt and clay. In previous studies of the site (WHC-MR-0391), the Hanford formation was
described as consisting of three units: an upper and lower gravel facies and a sand facies between the two
gravelly units. The upper gravel dominated facies appeirs to be thin or absent in the immediate area of
the IDF site (PNNL-12257, PNNL-13652, and PNNL 14029).

The lowermost part of the Hanford formation encountered in boreholes at the IDF site consists of the
gravel dominated facies. Drill core and cuttings from boreholes 299-E17-21, 299-E17-22, 299-E17-23,
299-E17-25, and 299-E24-21 indicate that the unit is a clast-supported pebble- to cobble-gravel with.
minor amounts of sand in the matrix. The cobbles and pebbles almost are exclusively basalt with no
cementation. This unit pinches out west of the IDF site and thickens to the cast and northeast

(Figure 5-4). The water table beneath the IDF site is located in the lower gravel unit. The lower gravel -
unit is interpreted to be Missoula flood gravels depos1ted in the eros1ona1 channel carved mto the '
underlymg Ringold Formation.

The upper portmn of the Hanford formation consists of at least 73 meters of fine- to coarse—gramed sand
with minor amounts of silt and clay and some gravelly sands.

Part IT1.11.5.3
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Holocene Depos1ts Holocene, eolian deposits cover the southern part of the IDF site. Caliche coatings

on the bottom of pebbles and cobbles in drill cores. through this unit are typical of Holocene caliche
development in the Columbia Basin. The southern part of the IDF site is capped by a stabilized sand
dune. The eolian unit is- composed of fine- to coarse-grained sands with abundant silt, as layers and as -
material mixed with the sand.

- Clastic Dikes. A clastic dike was encountered in borehole C3 828, adjacent to well 299- El7-25 at the
- IDF site. Clastic dikes also have been observed in excavations surroundmg the site [e.g:, US Ecology, the

former Grout area, the 216-BC cribs, the Central Landfill, and the Environmental Restoration Disposal
Facility (BHI-01103)]. In undisturbed areas, such as the IDF site, clastic dikes typically are not observed
because these are covered by wind blown sediments. The occurrence of a clastic dike in borehole C3828
suggests that these probably are present elsewhere in the subsurface at the disposal site. The IDF -
excavation will be geologlcally mapped to document the occurrence of any clastlc dikes that may exist at
the site. : :

53.2  Groundwater HydrOIogy |

The unconfined aquifer under the TDF site oceurs in the ﬂUVIal gravels of the Ringold Formation and
flood deposits of the Hanford formation. The thickness of the aquifer ranges from about 70 meters at the
southwest corner of the site to about 30 meters under the northeast corner of the IDF site. The Elephant -
Mountain Member of the Columbia River Basalt GTOU.p forms the baso of the unconﬁned aquifer

(Figure 5-4). -

The unsaturated zone beneath the land surface at the IDF sﬂ:e is approxmately 100 meters thick and
consists of the Flanford formation. The water level in boreholes in and around the site indicates that the
water table is in'the lower gravel sequence of the Hanford formation and at an elevation of approx1mately
123 meters above sea level. The water table is nearly flat beneath the IDF site. Table 5-1 gives water
level information from wells near the site. The locations of the wells are shown on Figure 5-1. The latest

+ water table map shows less than about 0 ! meter of hydrauhc head differential across the IDF site
(Figure 5-5).

The Ringold Formation lower mud unit occurs within the aquifer at the southwest come‘r. of the IDF site
(299-E17-21) buit is absent in the central and northern parts of the site (299-E24-7 and 299-E24-21). The
lower mud unit is known to be a confining or partly confining layer at places under the Hanford Site

- (PNNL-12261) and this might be the case under the southwest comer of the IDF site. Groundwater’

samples were collected and analyzed from above and below the lower mud unit during drilling of well
299-E17-21. Chemical parameters (pH, electrical conductmty and Eh) were different in the two samples
suggesting that the lower mud is at least partly confining in the area. No contamination was found above
or below the lower mud. An interpretation of the distribution and thickness of this stratum is shown i in
Figure 5-4. The surface of the lower mud unit is mterpreted to dip gently to the southwest
(PNNL-13652). .

Hydrographs for selected wells near the IDF site are shown in Flgure 5-6. Although the water table is

. extremely flat in the area of the IDF, hydrographs suggest that groundwater flow has had an easterly
. component throughout the 1990s and has not significantly changed due to cessation of discharges to the

216 B pond system. Hydrographs for the older wells (299-E23-1, 299-E23-2, and 299-E24-7) show two

- maxima in the water level. These coincide with the operation of the PUREX Plant, which operated - -

between 1956 and 1972 and between 1983 and 1988. All the hydrographs show a decline in the water
table during recent years. The rate of decline is between 0.18 and 0.22 meter per year and will take -
between 10 and 30 years to stabilize. - The reason for the decline is the cessation of effluent discharge to
the 216-B Pond System, which is centered northeast of 200 East Area. Based on hindcast water table
maps (BNWL-B-360), the water table is expected to decline another 2 to 7 meters before reaching
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pre-Hanford Site-elevations. The cessations of effluent discharge also are respons1ble for changes in the
direction of groundwater ﬂow across much of the 200 East Area.

Groundwater flow beneath the IDF site. recently was modeled to-be southeasterly (PNNL~1340{)) T}us
direction differs from the easterly direction predicted by the analysis of WHC-SD-WM-RPT-241 and

‘other earlier reports. The southeasterly flow direction primarily is attributable to’ inclusion of the highly

permeable Hanford formation sediments in the ancestral Columbia River/Missoula flood channel in the
analysis. A southeasterly flow direction is reflected in the geographic distribution of the tegional nitrate -

- plume and in the distribution of other constituents under the south-central 200 East Area (PNNL-14187):

As stated in PNNL-13404, the water table gradient is too low to be used for determmmg flow d1rect1011 or
flow rate at the PUREX Plant-cribs 1mmed1ately east of the IDF site. :

Hydrauhc conductivity directly beneath the IDF site was estimated from data collected durmg four slug -
tests at well 299-E17-21 and five slug tests of 299-E24-21. The interval tested at 299-E17-21 was the -
upper 7.8 m of the unconfined aquifer from 101.3 to 109.1 m depth. That portion of the aquifer is
Hanford formation gravel from 101.3 to 102.1 m depth and Ringold Formation unit E gravels from 102.1.
10 109.1 m depth (PNNL-11957). The interval tested at well 299-E24-21 was entirely in the Hanford
formation gravel sequence between 95.2 and. 101.3 m dépth.- The best-fit value to the data from .
299-E17-21 indicated a hydraulic conductivity of about 68.6 meters per day (PNNL-11957) and from
299-E24-21 suggested a hydrauhc conductivity of 75 meters per day (PNNL-13652). '

54  CONTAMINANT PLUME DESCRIPTION [D-10d]

Although no groundwater monitoring has been done for the IDF, groundwater monitoring has been done
in support of RCRA permitting activities and in support of other activities in the area. The results of that
monitoring show that a regional nitrate plume exists beneath the IDF site (PNNI.-14187). In the
south-central 200 East Area, the plume extends in a northwest - ‘southeast direction along the axis of the
Columbia River/Missoula flood channel eroded into the ngold Formation sednnents The channel is
filled with more transmissive Hanford formauon sedlments

541 Gn-oundwater Conta_mmanon

Nitrate, associated with past-practice activities in 200 East Area, is a general groundwater chemistry
parameter and is not a contaminant of concern for the IDF. However, the distribution of existing nitrate
in the groundwater gives an indication of the general groundwater flow direction and the influence that
adjacent sites might have on the IDF.

High nitrate concentrations found near liquid waste disposal facilities located outside the IDF site that
received effluent from the PUREX Plant are decreasing steadily with time. The highest nitrate -
concentration found in 2002 was 170,000 pg/L in well 299-E17-9 at the 216-A-36B crib and the crib is
thought to be the source of the mtrate The dnnkmg water standard for nitrate is 45,000 pg/L (nitrate
ion). }

Nitrate in well 299-E24-18, just inside the east boundary of the IDF site, decreased from a high of
86,300 ug/L in 1990 to a low of 17,000 pg/L in 1993, reflecting the cessation of PUREX Plant operations
in 1988. Since 1993, nitrate has increased to 48,300 pg/L in 2003 (Figure 5-7). The reason for the
increase is not understood Ore possibility is related to changing groundwater flow direction. During -
PUREX Plant operations, flow direction was probably to the northwest because of efflient discharges to° ~
the- B Pond System and PUREX Plant cribs, and nitrate contamination might have spread to the northwest
during that period. Subsequently, liquid discharges to the B Pond System and PUREX Plant cribs have
ceased and the flow direction in the area of the IDF site apparently has returned to the southeast direction.
With that change, higher levels of mtrate—contammated groundwater mlght be retummg to the area from
the northwest.
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Except for an anomalous value of 82,600 pg/L in. 1988, nitrate eoneentratlon in well 299-E24-7 was fdirly
steady and ranged between 12,800 and 35,400 pg/L between 1985 and 1996 when the well was last

sampled (Figure 5-7). The last two measured values from 1995 and 1996 were 26,000 pg/l.. Farther

southwest nitrate detected in 1998 in well 299~E17 21 i ngold unit E was 23,600 ug/L
542 Vadose Zone Contammatmn

Very little characterization and monitoring of the 5011 have been done at the IDF site beeause no maJ or
construction or waste disposal activities have occurred in this part of the Hanford Site. A pre-operational

- environmental monjtoring plan (RPP-6877) for the disposal facility was issued in 2000. Implementation

of that plan has begun and characterization activities will oceur during the next few years. The
pre-operational environmental monitoring plan has a strong emphasis on vadose zone characterization and
deferred groundwater monitoring to this groundwater monitoring plan. Vadose zone information
resulting from pre-operational momtormg will be included, if applicable; in updates to this groundwater
monitoring plan :

The pre—operatlonal monitormg plan identified th_ree areas near the IDF site that rnight have had an
influence on the vadose zone beneath the site. These are the 218-E-1 Burial Ground and an unplanned
release associated with the burial ground; the coal ash pile in the northwest part of the site; and a transfer

" line along the northern part of the west boundary of the IDF site (RPP- 6877). Work was outlined in the

pre-operational monitoring plan to determine whether these three areas had introduced contamination to _
the site. Appropriate results from pre-operational momtormg will be incorporated into this groundwater -
monitoring plan as results become ava1lable and as revisions are needed. :

In addition to these faerhtles the 216-A-38-1; 216-A 45, and 216-A-10 cribs and the 299-E24 111
injection well are located east of the IDF site. The 216-A-38-1 crib never was used (DOE/RI-92-04).
The 299-E24-111 injection well never received aiy waste (DOE/RL-92-04). The 216-A-45 and the
216-A 10 cribs both received large quantities of liquid waste (DOE/RL-92-04). Because these latter two
facilities are more than 200 meters from the IDF site, it is unlikely these facilities have affected the soil
beneath the IDF site. Data from the vadose zone in IDF Wells dnlled along the east side of the site
support this. ,

5.5 DETECTION MON.[TORING PROGRAM {D- 10e]

Because the IDF has not been construeted no contammants have been released to the ground or to the:
groundwater.

5.5.1 Indicator Parameters, Waste Constituents, Reaction Products to be Monitored [D~10e(1)]
Regulated Constituents " '

The regulated constituents for this groundwater monitoring plan are the eonstltuents identified on the
Part A Permit application included in Chapter 1 of this document. '

Monitoring Parameters

The parameters to be routinely monitored are listed in TabIe 5.2, These parameters include the mdleator
parameters and supplemental parameters : :

The 1nd10ator parameters will be used to monitor for hazardous constitnents reachmg the groundwater asa
result of IDY operations. OnIy the indicator | parameters are subject to the statistical methods described in
Section 5.5.4.7. Total organic carbon and totel organic halides are indicator parameters selected to .

‘monitor impacts of RCRA regulated organic constituents-on the groundwater quality. Specific
_ conductance is selected as an indicator parameter to monitor impacts of metals and anions on
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groundwater quality. pH is a general indicator of groundwater quality. Specific conductance and pH are .
measured in the field at the time of sampling. Chromium is included as an indicator parameter because
hexavalent chromium is one of the more mobile of the reguiated metals to be disposed of at the IDF and -

“should be one of the first constituents to enter groundwater if the regulated facility impacts groundwater.

Analyses of alkalinity, anions, and metals are to provide supplemental data on general groundwater =
chemistry beneath the IDF.. This information aids data interpretation and quality control. Supplemental
parameters will not be used in statistical evaluations. Turbidity is analyzed at the well just before
sampling and provides an indication of the groundwatei' condition at the time of sampling

For the ﬂrst year of monltormg, all pazameters listed in Table 5-2 will be monitored twice cach quarter to
determine. Ibaekground concenirations. Afier the first year, indicator and supplemental parameters will be
monitored semi- -annually. In add1t10n field measurements of temperature and turb1d1ty will be made at

_each sampling event.

Durlng the first sampling event at each well for the first year of monitoring, samples will be collected for -
analysis of the indicator parameters, the supplemental parameters, and the Appendix IX constituents (40
CFR 264) included in Chapter 1 of this permit application. Afier the first sampling event, samples will be
collected for analysis of mdlcaitor parameters and supplemental parameters only.

After the first year of sampling, if an indicator parameter suggests there is an impact to groundwater,

_ additional samples will be collected to verify the initial results. If a statistically significant increase in-any

indicator parameter is confirmed, analyses will be made for the regulated parameters in Chapter 1.
5.5.1.1 Dangerous Waste Chai‘act_er.izatioh [D-10e(1)(a)]

This section describes the waste to be disposed in the IDF and gives background information on how the
constituents of concern (regulated comstituents) and indicator parameters were selected.

Volume of the Waste. Package .

The IDF will be a smgle expandable disposal facility constructed to RCRA Subtitle C standards half of
which is for disposal of mixed waste the other half will be for disposal of low-level waste. Initial capacity
for mixed waste disposal is 82,000 cubic meters of waste with an ultimate capacity of up to 450,000 cubic
meters of waste. Disposal capaelty beyond the initial 82,000 cubic meters will require a modlﬁcatlon to
the Part B Permit. The mixed waste types to be disposed in the IDF include vitrified LAW from the RPP-
WTP and DBVS. Additionally, mixed waste generated by IDF operations will be disposed of in IDF.

The vitrified LAW will be mostly silicate glass monoliths. The RPP-W'1P packages nominally measure
approximately 1.22 m diameter by 2.3 m high and the DBVS package nominally measure approxlmately
2.4 m wide by 3. Im high by 7.3 m long. Vitrified LAW will be remote handled.

* If other forms of unmoblhze_d LAW are considered in the future, this monitoring plan will be amended. -

Mixed waste generated through waste operations at IDF will be packaged based on the size of the waste,
with the most common container being galvanized or aluminized 208 liter containers.

Composition of the Wa‘si:e Packages

HNF-4921 proifides detailed estimates fof the inventory of hazardous chernicals in the vitrified LAW feed
and in the vitrified LAW paekage The. composmon of the vitrified LAW paekage was est1mated in
HNF-4921 based on

~ (1) the Tank Waste Retrieval System Characterization Program tank-by-tank Best Basis Inventories, -

Part 1I1.11.5.7
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(2) the latest U.S. Depa.ltment of Energy, Office of Rrver Protectlon (DOE/ORP) gnldanee

(3) the requlrements for waste retr1eval and v1tr1ﬁcat1on

(4) avaﬂable 1nformat10n from waste treatment plant contraetors and &) proposed operatlng scenanos for
refrieval of waste from DSTs and SSTs. '

5.5. l 2 Behavmr of Constltuents [D- 10e(1)(b)] 7

Almost all of the regulated constrtuents for the IDF show some degree of retardation in the vadose zone
and in the saturated zone. Table 5.3 indicates the range of expected behaviors in the subsurface at the
IDF for selected regulated constituents. The constituents in Table 5.3 were sélected by comparing the
expected constituents in the vitrified LAW package (from HINF-4921) and the historical inventories of the
Hanford Site low-level burial grounds (from WHC-MR-0008 and WHC-SD-EN-AP-015) to 40 CFR 264,

~ Appendix IX (see Chapter 1).. The mobilities and solubilities in Table 5.3 g1ve an estimated range for the

propernes of the constltuents of concern.
5.3.13 Detectablllty [D-lOe(l)(c)}

The detection limits in groundwater for each RCRA regulated constituent and the indicator parameters are
given in Table 5-4,

552 Groundwater Monitorlng Program [D-llle(2)]

The following sections provide a description of wells, equipment decontamnlatron representative
samples, and monitoring wells that are not upgrad1ent

5.5.2.1 Description of Wells [D-lOe(Z)(a)]

The groundwater monitoring well network for the IDF ultimately will have eight wells: three
hydraulically upgradient of the facility and five hydraulically downgradient.- The downgradient wells will
be placed to sample groundwater passing the point of compliance. The point of compliance at the IDF
site is a plane connecting the groundwater monitoring wells along the southern and éastern sides of the
site in accordance with WAC 173-303-645 (6), which states "The point of compliance is a vertical surface -
located at the hydraulically downgradient limit of the waste management area that extends down into the
uppermost aquifer underlying the regulated unit". The monitoring network will consist of existing and
new, downgradient wells to complete the monitoring network All wells will be WAC 173-160 =
compliant. .

Three upgr,adient wells will be used for the IDF monitoring network. Two of these wells (299-E18-1 and
299-E24-21) are existing wells. Upgradient well 299-E24-21 was installed in March 2001 for
characterization of the IDF site. The well, located at the northeast corner of the site (Figure 5-8), was
constructed to RCRA standards as per WAC 173-160. Well 299-E18-1 was installed in 1988 as part of
the 2101-M RCRA monitoring network. The well currently has 2 to 3 meters of water above the bottom
of the screened interval. _ . :

- The thlrd upgradient well W1ll be a new well located at the northwest corner of the IDF (Figure 5-8). The

well will be constructed to RCRA standard as per WAC 173-160 and screened at the water table.

Three of the downgrad1ent wells are existing wells (299-E17-22, 299-E17-23, and 299-E17- 25) that were
installed as WAC 173-160 compliant wells in 2002. - Their location is shown in Figure 5-8. The -
remaining two downgradient wells will be installed in a sequence coordinated with the IDF operations.

* Three phases of trench construction are assumed for the purposes of this monitoring plan. Excavation for -
 the first phase is scheduled for September 2004 and a new phase is planned for every ten subsequent
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~years. Changes in the planned operatlons of the IDF will be reflected in changes to this groundwater

monitoring plan as needed.

The first new downgradient well will be installed along the eastern side of the facility (Figure 5-8) at least

_ one year before the IDF receives waste. The second new downgradient well will be installed along the

southern boundary of the Site at least one year before the third phase of waste disposal becomes
operational. Both wells will be installed such that at least one year of background data can be obtained -

* prior to the associated operational phase becoming active. Figure 5-8 shows the sequence for both

groundwater well construction and waste disposal. The locations of all emstmg and new wells in the IDF
monitoring network are noted on the ﬁgure

‘The placement of the wells for the JDF monitoring network was based on professmnal _]udgment The

efficiency of the resulting groundwater monitoring network was evaluated using a simple two
dimensional, horizontal transport model called the monitoring efficiency model (MEMO) (Wilson et al.

. 1992). The model estimates the efficienicy of a monitoring network at the point of compliance. The

model simulates a cohtaminant plume originating from a series of grid points within the disposal facility -
using the Domenico-Robbins method (Domenico and Robbins 1985). The model calculates both
advective flow and dispersive flow in two dimensions and determines whether the resulting plume will be
detected by a monitoring well before the.plume travels some selected distance beyond the disposal facility
boundary. The selected distance is termed the buffer zone. (A longitudinal dispersivity of 95 meters and
horizontal dispersivity of 9.5 meters were used to evaluate the monitoring network in Figure 5-8.) -

Outputs from the model are the monitoring efficiency and a map of the disposal facility showing areas
where leaks would not be detected under the given site-specific parameters provided as input to the
model. Monitoring efficiency is defined as the ratio of the area within a disposal facility from which a
release likely would be detected to the total area of the disposal faeﬂity, expressed as a percentage. -

The monitoring efficiency calculated by the MEMO model for the proposed monitoring network is 100%
for phase I, 98% for phase II, and 99% for phase IIf (F1gure 5-8). .

All wells for the IDF site will be constructed to meet WAC 173-160 requirements. The wells will be
protectedl at the surface with a concrete pad, protective posts, a protective outer casing, and locking cap,
The casing and screen will be stainless steel, an appropriate filter pack for the screen slot size will be
used, and an annular seal of bentonite and cement will be emplaced. All wells will be screened at the
water table with 10.6 meter long screens, which will accommodate the greatest possible ﬁJ.ture decrease in. .

~water level. The wells will be developed and dedicated sampling pumps will be installed.

New wells will be surveyed with a down hole gyroscope at the time of construction to determine any
deviation from vertical so that corrections can be made to subsequent water level measurements.

- Gyroscope surveys will also be conducted on existing wells in the network prior to IDF operations. .

5.5.2.2 Equipment Decontamination [D-10e(2)}(b)]

Drilling equipment will be decontaminated using high temperature and pressure [82°C (1 80°F) and
greater than 70.3 kg/cm® (1,000 psi)] washing with an approved cleaning solution. The equipment will be
rinsed with clean water. The procedure is specified in controlled manuals.

Equipment for collecting soil samples during drilling for later chemical analysis and for measuring the
water table will be decontaminated according to established methods. The methiods call for washing
equipment with phosphate-free detergent, rinsing three times with reverse osmosis/de-ionized water,
rinsing once with 1M or 10% nitric acid (glass or stainless steel equipment only), rinsing three more times
with reverse osmosis/de-ionized water, and a final rinse with chromatograph grade hexane. Equipment
will be dried for 50 minutes at 100°C (212°F). After drying, equipment will be wrapped in unused
aluminum foil and sealed with tape.

Part JIL.11.5.9 -
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No decontammatron of g:roundwater samphng equrpment W111 be" necessary because each well wﬂl have T

dedicated pump;
5.5.2.3 Representatlve Samples [D 10e(2)(c)]

- No groundwater chernlstry data spe01ﬁc to the IDF. s1te are ava1labIe Sample representatlveness w111 be B

addressed after collection of the first year of background data.:

5.5, 2 4 Locaﬁons of Background Groundwater Momtormg Wells that are not Upgradlent -
[D-10e(2)(d)] ‘ ‘ _ ‘

All background groundwater'moriitoring wells at the IDF__are loeated upgradie_nt.

5.5.3 Background Values

Groundwater background (basehne) has not been estabhshed for the IDF site. Background data w111 be
determined: before construction of the site usmg the wells described prevrously (Seet1on 5.5.2.1) for the
use of upgrad1ent VS. downgradlent comparlsons (Sectlon 5. 5 4.7). ' .

5.5.3.1 Plan for Establlshmg Groundwater Quallty Data [D- ll]e(3)(h)]

Well location, samphng frequency, sampling quantlty and background values are dlseussed in the
following sections. S .

5.53.1.1 Well Locations [D-ll]e(3)ﬂa)(i)]

Groundwater monitoring wells in the IDF momtormg network were described in Section 5.5, 2.1 and theit

- locations are shown on Figure 5-8.

5.53.1.2 Sampling Frequency [D-lOe(S)(B)(ii)] S

Eight background samples will be collected during the first year of monitoring from phase I wells. Two

samples will be collected quarterly for one year. For the new well needed for phase III operations; two

samples will be collected quarterly for one year before phase III is operational. For all wells, two
independent samples will be collected each quarter, one per. month for 2 consecutive months followed by
a month of non-sampling. This. sequence will be repeated each quarter durmg the first year, of monltormg
Section 5.5. 3 1.3 provides frequency logic.

553.13 Sampllng Quantity [D 10-e(3)(b)(m)]

: The performance of the statlstleal ‘method proposed for the IDF is evaluated by the followmg two goals

e To have adequate statistical power to detect real contamination when contamination occurs

e To keep the network-wide Type I'error (across all constituents and wells being tésted) at an
acceptably low level (approximately 5%): [Note that the Type I error in the detection monitoring
stage equates to the false positive rate, that is; the probability that the test will indicate contammatlon
_has oecurred although no contamination has truly oeeurred ]

The statlstlcal power and the network—s1de false-positive rate of a test-depend on several faetors including

-the background sample size, the type of proposed test, ad the number of comparisons. All other factors

being equal, the Iarger the sample size is (i.e., the number of background samples), the greater the

- statistical power is. Therefore, as reeommended in EPA/530-R-93-003, at least eight independent

samples will be collected from each well for background purpeses.  This is a sufficient number of samples
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. to ¢stablish a reliable background (EPA/S 30-R-93 -003) and meets the regulatmns in WAC 173- 303-

645(9)(d).
55.3.1.4 Background Values

The default method of analys1s of variance (ANOVA) will be used to detect any Impact on groundwater
quality at the IDF ‘where the mean of the measurements from compliance (downgradient) wells is’
compared to the mean of the distribution of background data from the upgrad1ent wells: The detalls of the
method are described in Section 5.5 .4.7.1.

554 Samphng, Ana]YSIS and Statlstlcal Procedures [])_—10'e(4)]

Sample collection, sample preservation and transfer/shipmenﬁ analytical procedures, chain of custody and
additional requirements for compliance point monitoring are discussed in the following sections. -

55.4.1 Sample Collection [D-10e4(a)]

Groundwater sampling procedures sample collection doeumentauon, sample preservatlon and
transfer/shipment, and chain-of-custody requirements are described in subcontractor operating
procedurcs/manuals and in a quality assurance project plan for the Hanford Groundwater Performance
Assessment Project. Quality requirements for sampling activities, including requiréments for procednres
containers, transport, storage, chain of custody, and records requirements, are specified in a statement of
work (SOW) to subcontractors. To ensure that samples of known quality are obtained, the subcontractor
will be required to use contractor-controlled procedures based on standard methods for groundwater
‘sampling whenever possible. The procedures will be reviewed for technical quality and consistency. In -
addition, periodic assessments of sample collection activities will be performed to further ensure that
procedures are followed to maintain sample quality and integrity. The followmg is a brief description of
the sampling requirements. - . :

Samples generally will be collected after three casing volumes of groundwater are withdrawn or after the
field parameters pH, temperature, and spemﬁe conductance have stabilized. Field parameters are
measured in a flow-through chamber. Turbidity should be equal to or below 5 NTU (nephelometric
turbidity units) before sample collection if possible.. Sample preservatives will be added to the collection
bottles in the laboratory before their use in the field. Samples to be analyzed for metals will be filtered in
the field to ensure results represent dissolved metals and do not include particulates (40 CFR 136.3).
Duplicates, trip blanks, and field equipment blanks will be collected as ‘part of the general qualrty control
program. :

Water level measurements will be made each time a well is sampled. Procedures developed in
accordance with the techniques described in American Socicty for Testing and Materials (1988), Garber

~ and Koopman (1968), OSWER 9950.1, and U. S. Geological Survey (1977) will be followed to measure -

water levels. Water levels will be measured primarily withi laminated steel electrical sonndmg tapes,

. although graduated steel tapes are used occasionally.

5.5.4.2  Sample Preservatlon and Shipment [D- 10e(4)(b)]

Sample preservatron will be done in accordance with existing procedures. A chemical preservatwe label -
will be affixed to the sample container listing the specific preservative. The brand name, lot number,
conceniration, and date opened of the preservatives will be recorded. A calibrated dispenser or pipette
will be used to dispense preservatlves Appropriate measures will be taken to e11m1nate any potential for
cross contamination,

Sample palckaging and'n‘ansfer/ shipping will be done in accordance with subcontract procedures.
Samples will be labeled and sealed with evidence tape, wrapped with bubble wrap, and placed in a

Part 111.11.5.11
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Department of Transportation approved container with coolant (if required). Hazardous samples will

have packaging parameters determmed by associated hazards. A chain of custody wﬂl accompany aIl

samples
5.5 4.3 Analyucal Procedures [D 10e(4)(c)]

The methods for analysrs of chermcal eonstltuents in groundwater will conform to Test Methods for . _
Evaluating Solid Wastes: Physical/Chemical Methods, 37 Ed. (SW-846); Methods Jor Chemical Analyszs .

- of Water and Wastes (EPA-600/4-79-020) or other EPA methods; and the Annual Book of ASTM

Standards (American Society for Testing and Materials, 1986) The methods used to obtain routine data
results are presented in Table 5-4.

5.5.43.1 Data Storage and Retrieval -

All contract analytical laboratory results will be submitted by the laboratory. to be loaded into the Hanford
Environmental Information System (HEIS) database. Most data are received from the laboratory in
electronic form, and will be loaded electronically. Parameters measured in the field will be entered into
HEIS cither manually or through electronic transfer. Hard copy data reports are received for records
storage. Data from the HEIS database will be retrieved for data validation, data reduction, and trend
analysis. Copies of supporting: analytlcal data will be sent yearly to Pac1ﬁc Northwest National
Laboratory (PNNL) for storage. :

5.5.4.3.2 Data Verification and Validation

Verification of analytical data provided by the subcontracted laboratory will be performed in accordance .
with established procedure. This procedure includes checks for: (1) completeness of hardeopy
deliverable, (2) condition of samples on receipt by the laboratory, (3) problems that arose during the
analysis of the samples, and (4) correct reporting of results. The procedure also describes the actions to
be taken if data are incomplete or deficient. '

Verification and validation of groundwater chemistry data will be performed according to established -
procedures Data will be reviewed quarterly to assure the data are complete and representative. The :
review will include evaluation of quality control data (e.g., field blanks, duplicates, and laboratory blanks)
and a technical review by a pro_]ect scientist familiar with the hydrogeology of the site. The technical
review might include comparison of recent data to historical trends and comparison of related
constituents. Suspect data will be investigated through the data review process in accordance W1th ‘
established procedures and will be flagged in the database :

5.5.4. 3 3 Reportmg

Groundwater chemistry and water level data will be reviewed after each sampling event and will be
available in the HEIS database. The results of the statistical evaluation and associated information w111 be
submitted to Ecology quarterly in Hanford Site groundwater monrtormg reports :

Ifstatistieally significant evidence of contamination is determined (after waste has been introduced to-the
facility and after the confirmation re-sampling evaluation process) for one or more of the indicator '
parameters at-any-monitoring well at the compliance point, and if the owner or operator decides not to
make a false-positive cla.lm the following will be performed. '

e Notify EcoIogy in wrltmg Wlthlﬂ 7 days of the fmdlng 1ndrcatmg which chemical parameters or
dangerous waste constrtuents have shown statistically significant ev1dence of contamination.

e Determine whether dangerous. constltuents are present and, if so, in what concentration.

Part IIL.11.5.12
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o The owner or operator might re-sample within 1 month and repeat the analysis for those compounds
detected in the above (i.e., second bullet). The resample data will be compared with the trigger value.

¢ Submit an application for a permit modification, if necessary, to establish a comphance—momtormg
program to Ecology in 90 days or within the tnne agreed to in writing by Ecology '

The dangerous constituents detected either in the initial ana.lys1s ot in the second confrrmatlon analysrs
will form the basis for compliance monitoring:

In case of a false—posuwe cla1m [as allowed by WAC 173-303-645 (9)(g)(v1)] the following w111 apply

e Notify Ecology in writing within 7 days of the finding (i.e., exceedance) and Indlcate thata
false-positive claim will be made.

e Submita rep'ort to Ecology within 90 days or within the time ag_reed to in.wn'ting by Ecology: This
report should demonstrate that a source other than the regulated unit caused the contamination or that -
the contamination resulted from an error in samplmg, analysis, evaluation, or natural variation in -
groundwater chemistry. -

. Submit an application for a permit mod1f1cat10n, if necessary, to make any approprlate changes to the
detectron—momtormg program within 90 days or within the time agreed to in wr1tmg by Ecology

& Continue to rnomtor in accordance Wlth the detectwn—momtormg program.

+  Submit an application for-a permit modification, if the detection momtormg program is determined to
no longer satisfy the requirements [of WAC 173-303- 645(9)] to make any appropriate changes to the-
~ program within 90 days or within the time agreed to in writing by Ecolo gy.

5544 Chain of Custody [D-10e(4)(d)]

The procedures used for chain-of-custody control of samples are documented in existing manuals. The
procedure requires that cach transfer of custody shall be documented by the signatures of the custodian
relinquishing the samples and the custodian receiving the samples, as well as the time and date of transfer.
The laboratory custodian wﬂl sign and date the chain-of-custody form upon receipt of the samples at the
laboratory

5.54.5 Additional Requirements for Compllance Pomt Momtormg [D-I{]e(4)(e)]

This secticn describes sampling frequency and determination of groundwater quality for the samples from
the greundwater monitoring network. Compliance data will be compared to baseline data collected from
the upgradient wells and a determination of impacts to groundwater will be made using the proposed
ANOVA method (explmned in Section 5.5.4.7.1). :

5.5.4.5.1 Samplmg Frequency [D-I(}e(4)(e) (i)]

Under final status regulatlons the default samplmg procedure states that a sequence of at least four
samples from each well (background and compliance wells) must be collected at least semiannually -
during detection monitoring at an interval that ensures, to the greatest extent technically feasible, that an

“independent sample is obtained [40 CFR 264.97(g)(1) and (2), WAC 173- 303 645 (8)(g)(i) and (ii), and -

OXD]-

The default sampling procedures are adopted for the IDF as follows: four mdependent samples from each
groundwater monitoring well will be sampled for the indicator parameters (Table 5-2) semiannually
during the active life of the regulated unit (including the closure period), one per month for 4 consecutive
months followed by two months of non-sampling. The mean of the measurements from the downgradient
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wells will be compared semiannually to the mean of the dlSt[‘lbuthIl of the background data usmg
ANOVA. : . :

5, 5.4.52 Compllance Point Groundwater Quality Values [D 10e(4)(e)(n)]

The groundwater quality data coIlected from the groundwater momtormg wells will be compared fo the
mean of the background data from upgradient wells for each constituent by ANOVA. If the meanis
calculated. from transformed-bascline data (logarithmic transformation or nonparametric approach) then ..
the monitoring data will be transformed accordmgly, otherw1se the orlgmal monrtormg data w1ll be used
in the comparisons. : : '

During detection monitoring, data verification will be applied in case of an initial exceedance. For
ANOVA test, if the test of hypothesis of equal means for all wells fails, post hoc comparlsons are needed

- to determine which compliance well(s) is (are) contaminated. This will be done by comparing

conecentration dlfferences (called contrasts in the ANOVA and multlple comparison framework) between
each compliance well with the background wells (EPA/530-SW-89-026). If the contaminated compliance

‘well(s) is (are) determined by post hoc comparisons, verification sampling will be implemented for the

constituent(s) in quest[on Verification sampling is needed to determine if the exceedance is.an artifact
caused by an error in sampling, analysis, ot statistical evaluation or an actual variation in groundwater

- chemistry. A collection of at least four measurements from the re-sampled compliance weli(s) is required

to perform ANOVA test on comparison with the mean of the background data (EPA/530-R-93- 003),
Adequate time should elapse to ensure statistical independence between the original measurements and

 the re-sample measurements, which is assured by the sampling frequcncy proposed in Sectlon 5.54.5.1.

The ex1st1ng nitrate plume beneath the IDF site is described in Section 5.4.1. Nitrate is notincluded in
Chapter 1 and, therefore, is not a constituent of concern for the IDF. Existing groundwater conditions
will be monitored by the indicator parameters and supplemental constituents as described in Section 5. 5.1.
Specific conductance will respond to nitrate so that any changes in the nitrate concentration will be
reflected by changes in the indicator parameter specific conductance.

Anion analysis is one of the supplemental constituents to be monitored at the IDF site. Aniort analysis
will determine the nifrate concentration. Therefore, through comparison of regression lines of specific
conductance and nitrate (Zar, 1999) and/or contaminant sotirce analysis (Gibbons, 1994), it can be
determined whether any change in specific conductance is due to a change in nitrate. If a change in

~specific conductance is due to a change in nitrate, then that specific conductance change is not attributed
. toth¢ IDF. If, however, a statistically significant change in specific conductance is not attnbutable to

nitrate, verification sampling wrll oceur as described above

55.4.6 Annual Deter_mlnatlon =[]_)-10:3(4)(1)]

| Groundwater flow rate and flow direction at-the IDF site will be dcterrninedannually for the uppermo_st

aquifer. - Flow rate will be determined by calculation using the groundwater gradient, and the Darcy flow
equation, v, = Kyin/ne, Where vy, is the horizontal groundwater velocity, Ky, is the horizontal hydraulic
conductivity, i, is the horizontal hydraulic gradient, and n, is the effective porosity. Effective porosities
used at Hanford Site RCRA régulated units are on the order of 0.1 to 0.3 (PNNL-14187); effectrve
porosity might be determined spec1ﬁca11y for the IDF from hydrologic tests. :

'Hydrauhc gradients will be determmed from measurements of water levels.

55.4.7 Statlstlcal Determination [D- 10e(4)(g)]

This section describés the method of. statrstlcal evaluatmn and the statistical procedures to indicate
whethcr dangerous waste or dangerous waste constituénts from the IDF might have entered the
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groundwater in'the uppermost aquifer. These evaluations will be made as soon as praetwable after

~ validation of the full data set from each samplmg event.

" The momtormg program per1od1cally will re-evaluate the statistical tests being used. The methods
- described will be reviewed during and after background data are collected to ensure the methods are the

most approprlate cons1dermg site condltlons

The goal of a RCRA final status detectlon-momtorlnﬁ program [WAC 173 -303 645(9)] 18 to monitor for

~ indicator parameters that provide a reliable indication of the presence of dangerous constituents in

groundwater in the uppermost aquifer beneath the site. This is accomplished by testing for statistically
significant changes in concentrations of indicators in downgradient wells relative to bascline values. The
default statistical method ANGVA is proposed for the detection monitoring program.of the IDF. The
proposed statistical method is consistent with EPA/SBO—SW-SQ 026, EPA/530-R- 93 003, and '
WAC-173-303-645.

The number of tested constituents will be limited to the indicators to maintain a sufficiently low false-
positive rate (EPA/530-R-93-003, page 62; Gibbons 1994, page 16). Verification sampling is an integral
part of the statistical design to lower the overall false-positive rate and determine whether the difference
between background and compliance-point data is an artifact caused by an error in samplmg, analysis, or
statistical evaluation (Section 5 5.4.5.2). :

5.5.4.7.1 Statistical Procedure iD- l{}e(4)(g)(1)]

In accordance with WAC 173-303 -645(8)(h), acceptable statlstleal methodology includes analysis of
variance (ANOVA), tolerance intervals, prediction intervals, control charts, test of proportions, or other
statistical methods approved by Ecology. The'type of monitoring, the nature of the data, the propottions
of non-detects, and spatial and temporal variations are some of the important factors to be considered in
the selection of appropriate statistical methods. The EPA default method ANOVA will be implemented
for the IDF site to compare the differences of means of the measurements from upgradient and '
downgradient wells. The detailed discussions of the ANQVA test can be found in EPA/530-SW-89-026
and statistical textbooks (Gilbert, 1987; Casella and Berger, 1990; Davis, 2002), and can be executed
using commercial statistical software such as SAS or SYSTAT. Under WAC 173-303:645(8)(i)(ii), the -
proposed statistical method must comply with the performance standard, that is, for a multiple
comparisons procedure the Type I error level must be no less than 0. 05, and maintained at the level of no
less than 0.01 for individual well comparisons. By definition, Type L error is the false rejection rate of the
null hypothesis (Hy) of the statistical test. In detection or compliance monitoring, the statistical test is
defined as Hy: no release, i.e., the méans of the dlstﬂbutlons from upgradient and downgradient wells are
the same, and the alternative (H,) evidence of release, e.g., “clean until proven contaminated”(EPA/530-
R-93-003). Therefore, the proposed statistical method'must comply with the requirement of maintaining
Type I error which equates false positive rate in the stage of detection monitoring at approximate 5%
level. As described in EPA/530-SW-89-026, ANOVA procedures have the advantages of combining

- multiple downgradient into a single statistical test, thus enabling the network-wide false positive rate for

any single constituent (not multiple constltuents) to be kept at 5%, and also maintain reasonable power for
detecting contamination.

The details of the ANOVA procedures are deScribed as follows (EPA/530-SW-89-026):

e  First, check the proportion of non-detects of the measurements from the upgradient and downgradient
wells. When the proportion of non-detects is less than 15%, the non-detects will be reported as one-
half the minimum detection limit or practical quantitation limit, and proceed with parametric

ANOVA analysis. When the proportlon of non-détects is greater than 15%, non-parametric AN OVA
analysis will be used for comparing the meaus of downgradient and upgradient wells.
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Evaluate the distributions of the meas'urements from the upgradient and downgradient wells. The
assumptlons with parametric ANOVA test are the residuals are normally distributed with equal
variance. The normality of the distribution the residuals can be checked using coefficient of

 variation, plotting the data on probability plot, and/or Shapiro-Wilk’s test (EPA/530-SW-89-026;

Gibbons, 1994). The assumption of normality usually can be met by log-transforming the data or by
other Box-Cox transformations. When the assumptions of normality and lognormality cannot be
justified, the non-parametric ANOVA method w1II be used for the IDF. Bartlett’s test can be used in
checking equahty, or homogeneity, of' Vananees '

The parametric ANOVA procedures include:

¢ Assume a monitoring network with k wells, and total number of observations N. First, compute
well total, well mean, and well residuals (observations subtracted by well mean) for each wefl;
and grand total and mean of all observations (all wells). The well residuals are used to check the
assumption of normality.

. Compute the sum of squares of differerice between well means and the grand mean, S:S‘,\,eus whlch
© 1S a measure of the variability between wells Wlth (k-l) degrees of freedom -

» Compute-the total sum of squares of dtfferences between all observatmns and the grand mean,
S8t which is a measure of the variability in all observations with (N-1) degrees of freedom. . -

e Compute the sum of squares of differences of observations within wells from the well means,
SSetror, Which is a measure of the variability W1th1n wells with (N-k) degrees of freedom '
calculated by the followmg subtraction:

- SSerror = SStota — SSielts

. Test the hypothesis of equal means for all k wells by computmg F value with the means squares
of differences: : : :

F = MSyens / Msmor

where the means of squares are the sums of squares divided by the associated degrees of freedom,
that is, MSweits = SSwens / (k=1), and MSezor = SSerror / (N-k). Compare the F value to the tabulated
F statistics with (k-1) and (N- k) degress of freedom at the 5% significance level (EPN53O SW-
89-026, Appendix B, Table 2).- If the calculated F value exceeds the tabulated F statistics, the
null hypothesis of equal well means is re_]eeted Proceed with test of contrasts in the next step.

_ Otherwise, the hypothesis of équal means is accepted that there is no significant difference
between the concentrations at k wells (upgradlent and downgradlent wells), that is, no ev1denee of
contamination.

e If the hypothesis of equal well means is rejected, contrasts (concentration differences between a
compliance well and background wells) will be tested for each compliance well to determine”
which compliance well(s) is (are) contaminated. Bonferroni t-statistics will be computed to
determine if the significant F value is due to difference between background and-compliance

- wells. Assume that of the k wells, ky, are background (upgradient) wells, and k, are'compliance
(downgradient) wells (i.e., k, + k; = k). . Each of the k, comphance wells is compared to the mean
of the background wells as the following steps:

.. Compute the mean my from the k;, background wells with a total of ny samplee

e Compute the difference D between the mean from the { comphance well and the raean from J
the background wells. -
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o Compute the standard error of the difference from the it comph’ance well with n; observations
as: - o

SF;= [MSaror (1/nb + 1))

| where MSerror is computed previously as the measure of variability within wells.

e« Obtain the t-statistics from Bonferroni’s t-table (EPA/530-SW-89-026, Appendm B, Table 3)

with a significance level of (=0.05/k,) but no less than 0.01 (for individual comparison) and
(N-k) degrees of frecdom. The critical value for the i comphance well is defined as: C; =
SE; x t.

o Jfthe d1fference D; exceeds the critical value C;, conclude that the mean of the 1 compllance
well is mgmﬁcanﬂy higher than the mean of the background wells. Otherwise conclude that
the well is not contaminated. :

o The one-way non-parametric AN OVA tests the null hypothesis that the data from each well come | _
" from the same continuous distribution and hence have the same median. The procedures, called the
Kruskal-Wallis test, include the following steps:

Assume the monitoring network as defined previously with a total of N observations from k wells
(k, background wells and k, compliance wells). Rank all N observations from least (1) to greatest
(N). Let the background wells be group 1, and denote the compliance wells as group 2 to (kst1).
(one group per compliance well).

Compute the sum (R;) and the average (m;) of the ranks of the n; observations in the i group.
Compute the Kruskal-Wallis statistics (H) as

kc+1

[N(N+1)Z_1: . ] 3(v+1)

Compare the calculated H Valﬁe to the tabulated chl-sqﬁared value with k, degreés of freedom
(EPA/530- SW-89-026, Appendix B, Table 1). The null hypothesis of equal medians is rejected
when the calculated H value exceeds the tabulated critical value.

When the nult hypothesis of equal medians is rejected, compute the critical dlﬁ'erence C; for each
compliance well to the background data (group 1 with m, ohservatlons)

AN(N I) 1.1 v
: + .

C =Z | — =

i (U.DSIM)‘: 1 x[”b ”']:l

4

where Zi095/xc) 18 the upper (0. 05/kc) percentile from the standard normal distribution (EPAJ53 0-
SW-89-026, Appendix B, Table 4). If there are more than five compliance wells k.>5), use
Zy.01, the upper one-percentile from the standard normal dlstr1but10n (Zoo1=2. 32) for individual
comparison (WAC 17’3—303—645(8)(1)(11)) .

Compute the difference (D; = m; — m,) of average rank my; (i=2 to k.+1) for each compliance well .
to the background (m;). Compare the difference D; to the critical value C; for each compliance
well. If D; exceeds C;, conclude that the medlan of the i compliance Wel_l is mgmﬁcantly hlgher
than the background median. :
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X As-'monitor'mg continues, the background data will be updated periodically (e.g., every year or two)to"

incorporate the new data from upgradient wells.  This updating process will continue for the life of -
the monitoring program. Prior to updating older background data with more recent results, a two-

sample t-test will be run to comparé the older concentration levels with the concernitrations of the
proposed update samples. -If the t-test does not show a significant difference at the 5 percent .~
significant level, proceed to re-estimate the baseline parameters by including the more recent data. If
the t-test does show a significant difference, the newer data will not be included as background unless
some specific factors can be identified explaining why background levels at the IDF site have
naturally changed (EPA/530~R93 003) .

Formal testing for outliers will be done when an observation of the background data seems inconsistently
high (by orders of magnitude) compared to the rest of the data set in order to avoid the artificial increase

of the mean of the background data and a corresponding increase of the false negative rate. Statistical
methods such as the Grubbs® method (Grubbs, 1969), the box-and-whisker plot (Ostle and Malone, 1988),
EPA guidance (EPA/530- SW-89-026, page 11-14) and/or American Society for Testing and Materials
guidance (ASTM, 1996) will be used for testing outliers. The outliers must be checked to determine if the
measurements are in error and need to be corrected or excluded from calculatmg the background mean. If

" no specific error is found, the measurements must be retamed in the data

A statlstlca.lly mgmﬂcant exceedance over background (bascline) levels only indicates that the new -
measurement in a particular monitoring well for a particular constituent is inconsistent with chance
expectations based on the available sample of background (baseline) measurements. Any statistical result
must be supported by other information to determme if a waste disposal facility has impacted
groundwater (ASTM 1996). -

55.4.7.2 Results [D-10e(4)(g)(1l)]

Sampling and a.nalysis results are reviewed at least semiahnually (i-e., after each sampling event) and are
available in HEIS. The DOE wﬂl submit results of statistical evaiuahons to Ecology.

55.5 Compllance Monltormg Program [D- 101']

A compliance mionitoring program that satisfies requlrements set forth in WAC 173-303- 645(10) will be
established for the IDF if detection-level monitoring reveals statistically significant evidence of dangerous
waste contamination from sources within the regulated unit. If compliance monitoring is required, DOE
will submit a revised monitoring plan to Ecology specifying dangerous constituents to be-monitored,
sampling and analysis protocols, statistical evaluation methods, etc. In the compliance monitoring
program, the dangerous constituents or parameters will be compared to concentration limits specified in

the facility permit as discussed in WAC 173-303-645(5) during the compliance period.

The RCRA regulations [WAC 173-303-645(9)(g)] state that if a statistical exceedance occurs in a
downgradient well, the entire network immediately must be resampled and analyzed for the constituents
in Appendix IX of 40 CFR 264. This sampling would be conducted in parallel with a required permit -
modification. Appendix IX is an extensive list including a wide variety of volatile and semivolatile -
organic compounds and trace metals. It is prudent to narrow the analyte 1ist to the specific exceedance
event; e.g., if the exceeding contaminant is total orgamc halides, the project would analyze for the
halogenated hydrocarbons most likely to be present in the area. Results of the resampling will form the
basis for returning to detection menitoring or designing a compliance momtormg program B

5.5.6  Corrective Actlon Program [D 10g]

1f, at a point of comphance (-a well), dangerous constituenfs of concern are measured in the groudeator
at concentrations that exceed the applicable groundwater concentration limit, Ecology must be notified in
7 days, and an application to modify the permit to include a corrective action plan must be sent to
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Ecology within 90 days or within the time agreed to by Ecology. A description of the groundwater
monitoring plan, including all additional corrective actions that are appropriate for a corrective action
program will be prepared and submitted fo Ecology when the need for corrective action first is identified.
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' Table 5- 1. Water Levels in Groundwater Wells in the V101n1ty of the IDF Site.

Well . Measuredate | DTWm® | WTelevm® ‘Ref elevm’.
299-E13-10. - 03/14/02 101.7 o 1225 22631
299-E17-12 ~ | 03/14/02 100.0 121.1 . 221.09 ‘
299-E17-13 04/12/01 977 1226 I 22034 |
299-E17-17 O 04/12/99 97.8 | 122.8 T 22054
299-E17-18 10/03/02. 985 1223 C.220.76
299-E17-20 | 04/09/97 97.1 123.2 22033
299-E17-21 04/23/98 100.4 122.7 : 22426
299-E17-22 : 05/20/02 98.1 122.5 220.59
299-E17-23 05/20/02 101.6 122.2 . 22384
299-E17-25 05/21/02 ' . 983 126.7 225.03
299-E18-1 03/14/02 98.2 1224 220.65
299-E18-3 06/27/96 97.8 123.4 221.20
299-E18-4 06/27/96 . 977 1234 - 221.05
299-E19-1 03/22/88 - 1004 124.9 22526
299-E23-1 03/14/02 96.0 122_.4' _ 218.39
299-F23-2 ' 12/20/94 | 97.2 123.5 220.77
299-E24-4 - 08/10/98 90.6 . 122.9 - 213.47
299-E24-7 06/11/97 96.2 123.2 21934
299-E24-16 - 10/04/02 977 . 122.3 ©220.02
299-E24-17 © o 04/07/97 97.36 1229 | 22016
299-E24-18 | - 10/02/02 98.0 1223 - 22035
269-E24-21 03/22/01 _ 954 122.6 217.85

. *DTW = depth to water

PWT elev = elevation of waler table (meters above mean sea level)
®Refelev '=reference clevation (meters above mean sea level, North American Vertical Datum 88
reference), generally top of well casing.

Part111.11.5.29



E\))—l

Attachment 52
April 9, 2006

Table 5-2. Monitored Constituents for the IDF.
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Indicator parameters . Supplemental constituents
Chromium (filtered) \ Alkalinity ' '
Specific conductance (field) .. Anions .
Total organic carbon ICP metals
Total organic halides Turbidity (field)
HGeld) i o
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Table 5-3. Expected Behavior of Selected Régulated Constituents/Materials for the IDF.

Constituent/material Expected Expected mubll:ty Comments
. ' ' _charged state Ko
Organics : : - : : - :
Acetonifrile N/A High (0.16) Miscible with water (Howard Volume IV,
_ : L ' 1993)
Carbon tetrachloride N/A High (0.60); 0.29- Moderately soluble in water (805 mg/L)
' ‘ . (DOE/RL-93-99) (Howard, Volume II,1550).
Creosote” N/A High (0.03 to 0.06)° Relatively low solubility in Water.
C ' ' Naphthalene solubility in water (31.7
mg/L [Howard, Volume 1, 1989]).
Anthracene solubility in water {0.03 to
. 0.5 mg/L[Mackay et al, Volume IT, 1992
Dioxane N/A High (0.01) Miscible with water (Howard, Volume II,
o 1990)
Ethylene glyeol N/A Unknown® Miscible with water (Howard Volume 1L
: : L 1990) .
Naphthalene Moderate (4 to 10); 1.4 | Sparingly soluble in waler (31.7 mg/LL
{DOE/RL-93-99) [Howard, Volume 1, 1989]).
Polychlorinated N/A - Low (20 to 100); 440 to | Low solubility in water. 0.01 {o 1 mg/L as
biphenyls : 1 2,300 (DOE/RL-93-99) | Aloclors (Mackay et al. 1992); 0.27 to
: L 1.45 mg/l. (WHC-SD-EN-TI-201)
Tetrachloroethylene N/A High (2.1); 0.22 Moderately soluble in water (1,503 mg/L)
. {DOE/RL-93-99) {(Howard, Volume T, 1990)
Toluene N/A “High (0.37 to 1.8); 0.18 | Moderately soluble in water (535 mg/L)
(DOE/RL-93-99) {Howard, Volume II, 1990)
Trichloroethylene N/A High (1.0); 0.1 t0 1.0 Moderately soluble in water {1,100 mg/L)
(WHC-SC-EN-TI-201); | (Howard, Volume IT, 1990)
: 0.11 (DOE/RL-93-99) .
Vinyl chloride N/A High (0.004); 0.056 Moderately soluble in water (2,763 mg/L)
{DOE/RL-93-99) {(Howard, Volume I, 1989) .
Incrganics
Antimony Cation (Sb™) Moderate (0 to 40, best | Moderately soluble (best estimate):
' : estimate: 20. 1,000 mg/L. (DOE/RL-93-99)
[DOE/RL-93-997)
Arsenic Anion (AsQ;”) | High,0 Moderately soluble (best estimate):
' (DOE/RL-93-99) 1,000 mg/L (DOE/RL-93-99)
Barium Cation (Ba ») Moeoderate, 20 to'200, Low solubility (best estimate): 1 mg/L
best estimate: 50 (DOE/RL-93-99).
_ {DOE/RL-93-59)
Beryllium Cation (Be ™ Moderate, 15 t0 200, Solubility unknown. Best estimate:
best estimate: 20 1mg/L
(DOE/RL-93-99)
Cadmiom Cation (Cd™ Moderate, 15 to 30, Sparingly soluble. Best estimate: 25 mg/L
best estimate: 23 (DOE/RL-93-99) '
(DOE/RL-93-99)
Chromium Anion (CrO;?) High (0.0 to 1.02 Low solubility: 0.5 to 10 mg/L
: [PNNL-13895); 0.001 | (WHC-SC-EN-TI-201)
(WHC-SC-EN-TI-201) | o
Lead Cation (Pb™) Low (1,330 to 469,000 | Low solubility: 287 pg/L in Hanford Site.
{PNNL-13895)) groundwater (PNL-9791)
Mercury Cation (Hg™) Moderate, best Sohbility unknown. Best estimate:
estimate: 30 I mg/L. (DOE/RL-93-99)
(DOE/RL-93-99)
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Table 5-3 Expected Behavior of Selected Regulated Constituents/Materials for the IDF.
Constituent/material Expected - Expected mohlhty Comments
‘ : ‘charged state (K - '
"| Nickel Cation (Ni™) - | Low (48 t0.337 Low solub1l1ty 1.9 mg/L in Hanford S1te
Ni (OH), [PNNL-13895) groundwater (PNL-979 1)
_ NiCO;, ' -
Selenium - -1 Anion (SeQ,°) High (3 to 10 Moderately soluble. Best estimate:
~ ‘ : -| [PNNL-13895) . 1,000 mg/T. (DOE/RL-93-99) -
. - : (3 to 8 PNNL-11966) e

Silver _ Cation (Ag") | Moderate, 20 to 30, Sparingly soluble (best estimate):”

: | best estimate: 25 25 mg/L (DOE/RL-93-99).
{DOE/RL-93-99)

N/A =Not applicable

! Unless cited in the. column K4 (part1t1on coefficient) values were calculated ﬂom K. (normalized sorpuon
coefficient) values obtained from either the Handbook of Envuomnental Fate and Exposure Data for Organic
Chemicals series (Volumes I-IV) (P.H. Howard, ed) or the Ilustrated Handbook of Physical-Chemical Properties
and Environmental Fate for Organic Chemicals series [Mackay et al. 1992a, 1992b]. For all organics {except carbon
tetrachloride), the calculation assumes an organic carbon content for Hanford Site soil of 1.0%. The valué of -
organic carbon assumed is conservative recognizing that the organic carbon content of most Hanford Site soil falls
considerably below this value. However, applying this level of conservatism also recognizes that mineral-driven
sorption likely plays a role in organic constituent mobility for Hanford Site soils with organic carbon content at or

‘below 0.1% (PNNL-13560). A calculation of a K, value using acetonitrile as an example is as follows. The
hterature estimated value of K, for acetonitrile i 1s 16 (Howard 1993).

Ky =f,. X K, where f,;~ the mass fraction of organic carbon in the soil.
K (acetonitrile) = 0.01 X 16 = 0.16.
? Creosote is a coal tar distillate containing high quantities of naphthalene and anthracene (Lewis, R.J., Sr. 1993).

Because creosote is predominately a mixture of naphthalene a.ud anthracene (footnote 2), assumed K, values for
naphthalene (Howard 1989) and anthracene (Mackay et al., Volume II) in calculating a K4 range for creosote.

4 This constituent has a low octanol/water partmon coefficient indicating that its adsorptlon to soil would be low
(Howard, Volume II, 1990) :
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Table 5 4. Analytical Methods and Method Detection Limits for Regulated Constltuents and Indmator '

N W

Parameters.
- 7 ¢ Method Detection lelt‘
Class of Compounds Analytical Methods (ugil)
Metals . L . ‘ - )
' SW 8486, Method 6010 (ICP metals) 0.18 - 51
SW 864, Method 7080 (Arsenic) e 1
SW 846, Method 7131 (Cadmium) 041
SW 848, Method 7191 (Chromium) 1
SW 846, Method 7421 (Lead) 1
SW 846, Method 7470 {Mercury) 0.2
SW 846, Method 7740 {Selenium) 2
: - SW 846, Method 7841 (Thallium} 1
Semi-Volatile Organics : . :
: SW 846, Method 8041 Not available
. SW 846, Method 8270 10 - 1000"
Festicides/Polychlorinated :
Biphenyls . : ‘
- SW 846, Method 8081 (Pesticides) Not available
SW 846, Method 8082 (PCBs) 0.005 - 0.025"
Herbicides : : '
SW 846, Method 8151 0.02-1.3"
Volatile Organic '
Compounds
SW 848, Method 8260 (VOASs) 10.01-57
SW 846, Method 8021 (Halogeniated VOAs) 0.003-3'
Dioxins . : :
- SWV 846, Method 8280 10.01-0.05'
General Chemistry - -
| SW 846, Method 9012 (Cyanide) Not available
SW 848, Method 9010 (Cyanide) .20
| Sw 846, Method 9030 (Sulfide) ~ 200 - 400
Alkalinity ' o :
EPA-600/4-79-020, Method 310.1 Not available
Anions ‘
EPA-600/R-93-100, Method 300.0 2-2"
.pH .
Company specific Not applicable
Specific conductance ' SW 846, Method 9050 ' Not available |

1. Detection limit varies according to specific compound. The range of contract reqmred detectlon o
limits for all compounds detected by the specific analytical method is given.

2. Method detection limits are from SW846 and EPA Methods, not the detection limits requ1red by
contract with the analyucal laboratories.,

Part T1.11.5.33



28
.29

30
31

32
33

34
35

Attachment 52 e . WAT7890008967, Part IIl Operating Unit 11
April 9, 2006 L ' PR _ : Integrated Disposal Fac111ty
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Chapter 6.0 : ' Procedures to Prevent Hazards -

6.0 PROCEDURES TO PREVENT HAZARDS [Fl .o PartI11.11.6.1
6.1 SECURITY [F-1] evreveeerreraenens S, SO Part OL.11.6.1
6.1.1  Security Procédures and Equipment [F-1a] .............. reermeivesaerriaresreseatesnesseneeanansenrrs Part IL.11.6.1 .
6.1.1.1 24-Hour Surveillance System [F-1a(a)] cooveveememeiiecnn e PartI11.11.6.1
6.1.1.2 Barrier and Means to Control Entry [F-1a(b)] ..o PartTI.11.6.1
©6.1.1.3  Warning Signs [F-1a(2)] et Part IT.11.6.1
6.12  Waiver L2 ) [ OU O UU O RO C PP ereeeatesseerenareianees PartII.11.6.1
6.2 INSPECTION PLAN [F-2] ..ctteuernurireereeresasessesessrcmscissssssssssennnes reeeeererran e eteians Part 111 11.6.1
6.2.1  General Inspection Requirements [F-28, F-2b]....ccvvmiirmnsnisnnesessesessseesseeecens Part 111.11.6.1
6.2.1.1 Types of Problems [F-2a(1), (2), (4), and (5)] c.veeevecrinnenecnes vereesetnesener et sensnene e Part 1I1.11.6.2.
6.2.1.2 Frequency of Inspections [F-2a(3)]....cccicewmremenrrivains reveruestesdastoeresrernsienasssesnsrarans ... PartI.11.6.2
6.2.2  Schedule for Remedial Action for Problems Revealed [F-2c]....oivoiieiiieeeiianns Part 111.11.6.3
6.23  Specific Process or Waste Type Inspection Requirements [F-Zd] ............................ Part11.11.6.3
6.2.3.1 Container Inspection [F-2d(1)} e PartI11.11.6.3
6.2.3.2 Landfill Inspection [F-2d(8)] ..covorniiiimrirrnmrie ettt Part I.11.6.4
6.3 PREPAREDNESS AND PREVENTION REQUIREMENTS [F-3, F-3a]............... Part 111.11.6.5
'63.1  Equipment Requirements [F-38] . ....c.occrmiiernmmmmssnmmsnsssssrrssssesssessssssssssssssssssase Part IT.11.6.5
632  Internal Communication [F-3a{1)] ...ccccmiiiiminiiisssiesesssae e PartIII.11.6.5
6.3.3 External Communications [F-3a(2)] ..c.ccvurrrrmraimmienissininienccnseenesicnese et Part I11.11.6.5
63.4  Emergency Equipment [F-3a(3)] i s Part I11.11.6.5
6.3.5  Water for Fire Control [F-3a(4)] . ..coeimirrrcnienrrmrsessesssesiestescmnmessascssisensensnsssnssans Part I1.11.6.5
6.3.6  Aisle Spacing Requirements for Off-Specification Waste ... Part I11.11.6.6
6.4 PREVENTIVE PROCEDURES, STRUCTURES, AND EQUIPMENT [F-4]........ Part 111.11.6.6
6.4.1 - Unloading Operations [F-4a] ............. tereeererer et nae e S retmreneen et Part 1.11.6.6
6.4.2  Run-Off [F-4b] ..ccccnivvninnnans Leeeveseereerenn et ree et n et s SR Part 11.11.6.6
6.43  Water SUPPLEs [FaC] oot s Part IT.11.6.7
6.44  Equipment and Power Failure [F-4d]......cccvrimmnirmmirnmmicmiecnesisnssssssesiansssensneneee Part 1IL11.6.7
64.5  Personal Protection Equipment [F-4e]........ e Part I11.11.6.7

6.5 PREVENTION OF REACTION OF IGNITABLE, REAC’ITVE AND ]NCOMPATIBLE
TWASTE [F-5] ettt ssaesrn st b s e s bbb n s et s snoe e st Part I1[.11.6.7

Figure

Figure 6-1. Typical Average Daily Action Leakage Rate Calculation. .......ccovcevuruviveennenrenn. Part IL11.6.8
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7. 0 CONTINGENCY PLAN|G]

The WAC 173-303 requlrements fora contmgency plan are satlsﬁed in the: f0110W1ng documents:
portions of the Hanford Emergency Management Plan [Attachment 4 of the HF RCRA Permit
(DW Portion)] and pomons of the Buzldmg Emergency Plan for the Integmted Dzsposal F aczlzly
(Appendix 7A). : _

The unit-specific building emergency plan also serves to satisfy a broad range of other requirements [e.g., -
Occupational Safety and Health Administration standards (29 CFR 1910), Toxic Substance Control Act of .
1976 (40 CFR 761) and U.S. Department of Energy Orders]. Therefore, revisions made to portions of '
this contingency plan document that are not governed by the requirements of WAC 173-303 will not be
considered as a modification subject to WAC 173-303-830 or HF RCRA Permit (DW Portlon)
Condition 1.C 3.

Table 7-1 identifies which portions of the building emergency plan are written to meet WAC 173-303-
contingency plan requirements. In addition to the building emergency plan portions identified in'.

Table 7-1, Section 12.0 of the building emergency plan is written to meet WAC 173-303 requirements -
identifying where copies of the Hanford Emergency Management Plan and the building emergency plan
are maintained on the Hanford Facility. Therefore, revisions to Section 12.0 and the portions identified in

‘Table 7-1 are considered a modification subject to WAC 173-303-830 or the HF RCRA Permit

DWW Portlon) Condition L C 3.

Part 00L11.7-7.1
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© Table 7-1. Hanford Facﬂlty Documents Contammg Contingency Plan Requirements of

WAC 173- 303-350(3)

Requirement Hanford Emergency Building

: : ~ .| Management Plan | Emergency Plan’
(DOE/RL-94-02): | (ILAW Document
Attachment 4 of the ' Number) '

HF RCRA Permit
: : (DW Portion)
-350(3)(a) - A description of the actions which facility ' X2 - I X '
personnel must take to comply with this section and Section 1.3.4 1 Sections 7.1, 7.2

WAC 173-303-360.

through725 and
7.3

Sections 40,82,
8.3,8.4,11.0

-350(3)(b) -- A description of the actions which shall be taken
in the event that a dangerous waste shipment, whichis
damaged or otherwise presents a hazard to the public health
and the environment, arrives at the facility, and is not

| acceptable to the owner or operator, but cannot be transported
‘pursuant to the requirements of WAC 173-303-370(5),
Manifest system, reasons for not accepting dangerous waste

| shipments.

_ Xz_'
Section 1.3.4

. 24
)G

. “Section 7.2:5.1

-350(3)c) - A descrlptlon of the arrangements agreed to by
local police departments, fire departments, hospitals,
coniractors, and state and local emergency response teams to
coordinate emergency services as required in

WAC 173-303-340(4).

X
Sections 3.2.3,
3.3.1,3.3.2,34,
3.4.1.1,34.1.2,;
3.4.1.3,3.7, and
Table 3-1

-350(3)(d) - A crrent list of names, addresses, and phone
numbers (office and home) of all persons qualified to act as the
emergency coordinator required under WAC 173-303-360(1).
Where more than one person is listed, one must be named as
primary emergency coordinator, and others must be listed in
the order in which they will assume responsibility as
alternates. For new facilities only, this list may be provided to
the department at the time of facility certification (as required

| by WAC 173-303-810 (14)(a)(1)) rather than as part of the
permit application.

. X
Section 3.1, 13.0

-350(3)(e) -~ A list of all emergency equipment at the facility
(such as fire extinguishing systems; spill control equipment,
communications and alarm systems, and decontamination
equipment), where this equipment is required. This list must
be kept up to date. In addition, the plan must include the
location and a physical description of each item on the list, and
a brief outline of its capabilities. -

-Hanford Fire
Department:
Appendix C

Section 9.0

Part 111.11.7-7.3
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. Table 7—1 Hanford Facxhty Documents Containing Contingency Plan. Requu'ements of
" WAC 173-303-350(3)

* Requirement " | Hanford Emergency‘ 'Building
R L ' Management Plan | Emérgency Plan' |

(DOE/RL-94-02): | (JLAW Document
Attachment 4 of the Number) i

HF RCRA Permit
! | o . | (DW Portion) |
-350(3)(f) - An evacuation plan for facility personnel where | X ] T X
there is a possibility that evacuation could be necessary. This |~ Figure 7-3 and " Section 1.5
plan must describe the signal(s) to be used to begin evaciation, Table 5-1 S '

- | evacuation routes, and alternate evacuation routes. .

An 'X‘ 1nd1cates requlrement apphes

. Portions of the Hanford Emergency Management Plan not. enforceable through Appendu; A of that -
document are not made enforceable by reference in the bulldmg emergency plan.

2 The Hanford Emergency Management Plan contains descrlpuons of actions relating to the Hanford Site.

Emergency Preparedness System. No additional description of actions are required at the site level. If -

- other credible scenarios exist or if emergency procedures at the unit are different, the description of
actions contained in the buﬂdmg emergency plan will be used durmg an event by a building emergency -

director.- : ‘

? Sections 7.1,.7.2 through 7.2.5, and 7.3 of the building emergeilcy plan are those sections subject to the
Class 2 "Changes in emergency procedures (i.e., spill or release response procedures)" described in -
WAC 173-303-830, Appendix I Sectlon B.b.a.

* This requlrement only applies to TSD units that receive shlpments of dangerous or mixed waste deﬁned
as offsite shipments in accordance with WAC 173-3 03 :

Emergency Coordinator names and home t'elephone numbers are maintained sei)arate from any
contingency plan document, on file in accordance with HF RCRA Permit (DW Portion) General
Condition II.A.4. and are updated, at a minimum, monthly.

® The Hanford Facility (51tew1de) signals are prov1ded m thlS document No umtfbuﬂdmg s1gna1
mformatlon is required unless unique devices are used at the unit/building.

T An evacuati_on route for the TSD unit must be provided. Evacuation routes for occupied buildings
surrounding the TSD unit are provided through information boards posted within buildings.

PartI11.11.7-7.4




Attachment 52 o . . ' WA7890008967, Part Il Operating :Unit 11
April 9, 2006 L ’ . Integrated Disposal Facility

" PART Ill UNIT-SPECIFIC CONDITIONS FOR FINAL STATUS OPERATIONS
-  OPERATING UNIT11 | |

Integ r_atéd_ Disposal Faqiiity .

Appendix 7A L B Building:-Emergency Plan

. PartTL11.7A.



ThlS section has been |dent|f|ed as
“Official Use Only” (OUO)

and is available to view by appointment at |

“the Nuclear Waste Program
- Resource Center
' 3100 Port of Benton
Rlchland Washmgton |

Please contact Valarle Peery at |
(509) 372-7920 |
fora \newmg appomtment



02 SN L

10

Attachment 52 . EE WA7890008967, Part 111 Opefating Unit 11
April 9,2006 ' Integrated Disposal Facility
PART Il UNIT-SPECIFIC CONDITIONS FOR FINAL STATUS OPERATIONS

OPERATING UNIT 11
Integrated Disposal Facility

Chapter 8.0 ‘ S Personn_eI_Training -
8.0 PERSONNEL TRAINING [H] ...ovcoomcrmmnremmmsssvenmsmmssssssneemsssmssssssssssssssssssssssesesnssenes PRI TIL118.1
8.1 OQUTLINE OF INTRODUCTORY AND CONTINUING TRAINING ' -
' PROGRAMS [H-2] ettt e . Part 111.118.1
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Appendix
. Appendix 8A. Dangerous Waste Training Plan. ... Part TIL.11.8A.1
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8.0 PERSONNEL TRAINING [H]

This chapter discusses personnel {raining requirements based on WAC 173-303 and the HF RCRA Permit
(DW Portion). The HF RCRA Permit (DW Portion), Condition IL.C (Personnel Training), contains '
training requirements applicable to Hanford Facility personnel and non-Facility personnel. Compliance

‘with these requirements at the IDF is demonstrated by information contajned both in Chapter 8.0 of

DOE/RL-91-28, Aitachment 33 of the HF RCRA Perrmt, and this chapter. This chapter supplements
Chapter 8.0 of DOE/RL-91-28.

81 ' OUTLINE OF INTRODUCTORY AND CONTINUING TRAINING PROGRAMS
[H-2]

The introductory and continuing training programs are designed to prepare personnel to manage and '
maintain the TSD unit in a safe, effective, and environmentally sound manner. In addition to preparing
personnel to manage and maintain TSD units under normal conditions, the training programs ensure that

" personnel are prepared to respond in a prompt and effective manner should abnormal or emergency

conditions occur. Emergency response training is consistent with the description of actions contained in
Chapter 7.0, “Contingency Plan”.

Introductory training includes general Hanford Facility training and TSD unit-specific training. General
Hanford Facility training is described in DOE/RL-91-28, Section 8.1, and is provided in accordance with
the HF RCRA Permit (DW Portion), Condition 11.C.2. TSD unit-specific training is provided to Hanford
Facility personnel allowing personnel to work unescorted. Hanford Facility personnel cannot perform a -
task for which they are not properly trained, except to gain required experience while under the direct
supervision of a supervisor or coworker who is properly tramned. Hanford Facility personnel assigned the
job title of Emergency Coordinator and alternates to this position performing tasks described in

WAC 173-303-360 (e.g., Building Emergency Directors) are thoroughly familiar with applicable
contingency plan documentation, operations, activities, location, and properties of all waste handled
location of all records and the unit/building layout.

Continuing training meets the requirements for WAC 173-303-330(1)(b) and includes general Hanford
Facility training and TSD unit-specific training. General Hanford Facility training is the same as
described for introductory training. TSD unit-specific training provides an annual review of emergency
response training and an annual review of trammg necessary to ensure TSD unit operations are in
compliance with WAC 173-303.

8.2 DESCRIPTION OF TRAINING PLAN

In accordance with HF RCRA Permit (DW Portion), Condition I1.C.3, the unit-specific portion of the
Hanford Facility Dangerous Waste Permit Application must.contain a description of the training plan.
The plan is written to comply with WAC 173-303-330 and is found in Appendix 8A. Written training
plan documentation is maintained outside of the Hanford Facility Dangerous Waste Permit Application
and the HF RCRA Permit. Therefore, changes made to the written training plan documentation are not
subject to the HF RCRA Permit modification process. The training plan will be maintained as part of the
operatmg records of the facility and will be available to regulators upon request. - ‘

Pari Hi.11.8.1
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Appendix 8A : Dangerous Waste Trammg Plan
1.0 PURPOSE AND SCOPE ...ocoiiritervremtcissnne st et eres Part TH.1 1.84.1
2.0 RESPONSIBILITIES ....oieirireciitssensimninsssnsssmssrtssssssss s ssissesassses et Part TM1.11.8A.1
2.1 MAIAZEIMEI . covvloeessreessersrescsessrisesns s s R s Part 11.11.8A.1
2.2 TIrNING MANAZET ...voemeeeceiiiserrrmsiansissse st et et s s Part [11.11.8A.1
23 Environmental Organization ResponsibiIes . ...oweerrruerseersisssisercnsesriasenssnsenseses Part T1.11.8A.2
2.4 Contracted Services (e.g., Fluor Federal Services (FFS) and Waste Management) Part TIL11.8A2
2.5 CH2M HILL Waste Services Responsibilifies. . ..o Part ITL.11.8A. 2
3.0 PROICESS oooeseereeeeeeetvs e mecese s e st es et emaeses e e s is s naesns e sn s raEeaes s s m s s st a et Part TIL.11.8A.2
3.1 TraININg PrOZIAT oo v fimieuiesneninins et s s Part [I1.11.8A.2
32 Emergency Response Training.........cccovmeonesnnsnnrncn i, st b Part [11.11.8A.3
33 Dangerous Waste Worker Categories ............ JEOU ORISR Part IT1.11.8A.3
33.1 Al EMPlOYEES covererieecererinmrsanraesisnsssrrsenseessses [T, eeeemia e s e sae s Part T.11.8A.4
3.3.2  WASEE WOTKELS o.eieeeeeceiveerceeeteesseesee s svetssssssa s s n s e ses st et s st b s Part IL.11.8A4
33.3  Advanced Waste WOIKET ......ooeeoriceeniiintcinerre bttt Part I11.11.8A.6
334  Waste Worker Supervisor/Manager .........oosssssmmsseessee e Part I1.11.8A.6
34 Matrix of Training Requlrements for Each Waste Worker Category ..ocvvimurasnesenns Part I11.11.8A.6
341 AL EDIPIOVEES cocvururerrcermeesciessissensmrassersssesss s it essba s s s Part ITL.11.8A.7
342 Waste Worker.............. O YU PSP TSSO RER IS Part HL.11.8A.7
343 Advanced Waste WOTKET ..oviccccuiiieiiimminimrssis st Part IIL11.8A.7
3.4.4  Waste Worker SUPETVISOT/NVANAZET ....cvureereurronassnssrasicsersrsssssrsasesesessessessssssss s Part I11.11.8A.8
35 Job-Specific Facility Training . ...ocoeiivirirrerseinesisirenssisissists st Part 11.11.8A.8
3.6 Training RECOTAS ..vurreciirecirariirinnir et se st sttt s e preeenanis Part TI1.11.8A.9
4.0 DEFINITIONS «..ooeeeeteeeveeeseae e besassns e ssas e sssnsasrassasasasesss st ssss s anas st sasosnsssasassnss Part TIL.11.8A.10
50  SOURCES............ et oottt e s s e ARt a bRt n st Part II1.11.8A.10 - -
5.1 REQUITEMENES..c...cecmiiererereneseranenr sty eereneiesaestene et et s Part I11.11.8A.10
5.2 RETETEIICES ..overeemeeeriesersrn s e ae st bbb s ettt nnen Part I11.11.8A.10

Part II1.11.8A.1
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CH2M HILL Hanford Group, Inc. Manual " Management Plan

S ' Document : IDF-PLN-07,REV A-2

DANGEROUS WASTE TRAINING PLAN  Page _ 1of 10

Issue Date May 14, 2003

Effective Date - May 26, 2003

FUNCTIONAL AREA MANAGER: - P.C.Miller

‘DOCUMENT OWNER: '_ _ S. A. Davis
1.0 PURPOSE AND SCOPE

2.0

2.1

2.2

This document outlines the dangerous waste training plan (DWTP) develoiaed for the Integrated
Disposal Facility(IDF) operated by the River Protection Project (RPP) Tank Farms Contractor.

This plan applies to IDF persdnn_el emplojred by the CH2M HILL Hanford Group, Inc., the
visitors CH2M HILL Hanford Group, Inc. brings onto the Hanford facility, and any
subcontractors conducting work on behalf of CH2M HILL Hanford Group, Inc. The Hanford

facility constitutes the Hanford site as defined by the Hanford facility Resource Conservation and
Recovery Act (RCRA) permit issued by Ecology. .

RESPONSIBILITIES
Management

The waste management facility manager has overall responsibility for training at the IDF under

" his control that includes but is not limited to: (5.1.1)

° Determiné training requirements and training compliance for Hanford facility personnel,
subcontractors, and visitors who obtain access or work within the IDF unit. :

. Identify training requirements to contractors working in or around IDF units.

Training Manager

o Ensure instructors have satisfactory instructional skills and are technically knowledgeable -

through: current qualification/certification or specialized trammg, license/certificate or a
degree in the technical area, or other appropriate training or experlence (see
DOE/RL-91-28 Chapter 8.0). (3 L)

s Conduct informal job analysis and identify training commensurate with perbonnel duties
and responsibilities.

® Design and develop training programs.

] Develop and instruct training courses.

. Develop zind'mainta,_in On-The-Job training requirements.
L Maintain the RPP-IDF training récords.

Part HI.11.8A.1
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2.3 Enwronmental Organization Respensmllmes

2.4

2.5

3.0

341

. Consult with training orgamzat1on and IDF management in the development and
evaluation of cufrent training programs.

. Assist IDF manager in determining trannng requlrements and RCRA compliance for _
personnel /

. Maintain current knowledge of’ RCRA training reqmrements pertaunlnQF to Hanford
facility personnel. :

Contracted Services (e.g., Fluor Federal Services (FFS) and Waste Management)’

' Contracted personnef who are classified as Hanford fac111ty personnel have the followmg

responsibilities:
e . Ensure that employees are trained to meet RPP-IDF naining requirements.
. Maintain employee training records and provide them if requested by RPP-IDF. -

CH2M HILL Waste Serﬁces Responsibilities

¢ - Provide daily Federal Register review, regulatory interpretation, and application of DOT

regulations. As new requirements are identified, this mformatmn is dlstrlbuted to the
HAZMAT employees '
. ~ Maintain the authorized shippers list by reviewing shippers® qualifications through

training records and verifying receipt of “request for authority” forms signs by
requestor’s management. This list is updated and distributed monthly

. Maintain a database tracks shlppmg activities, and changes to the authorized sh1pper s
list
. Conduct DOT compliance verlﬁcatlon mSpee‘non and ver1ﬁcat10n on HAZMAT HW,
' RAM, and RMW shxpments .
. Provide information to training records regarding course completion.
PROCESS

Training Program

~ The mtroduetory and continuing training programs are designed to prepare employees to operate

and maintain the tank farms in a safe, effective, efficient, and environmentally sound manner. In
addition to preparing employees to operate and maintain the tank farms under normal conditions,’
the training program ensures that employees are prepared to respond in a prompt and effective
manner should abnormal or emergency conditions occur. :

PartIIL11.8A2
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MANAGEMENT PLAN Document ~ TFC-PLN-07, REV A-2

Page : ~3of10

DANGEROUS WASTE TRAINING Effective Date : May 26, 2003
PLAN '

Introductory traiﬁing includes general Hanford facility training and TSD unit-specific training.

General Hanford facility training is described in DOE/RL-91-28, Section 8.0, and provided in
accordance with the Hanford Facility RCRA Permit (DW Portion), Condition IL.C.

TSD unit-specific training is pro{f_ided to Hanford facility personnel, allowing personnel to work

unescorted and, in some cases, i3 required for escorted access. Hanford facility personnel cannot

perform a task for which they are not properly trained, except to gain required experience while
under the direct supervision of a supervisor or coworker who is properly trained.

The IDF Dangerous Waste training program is implemented. Incumbent personnel will complete
new requirements within six months of the requirements being identified. Training of new
employees is completed within the first six months of assignment. Training for personnel
assigned to new positions is completed within six months of reassignment. Personnel who have
not completed training are permitted to work at the IDF only under the supervision of a trained
employee. IDF operations management is responsible forensuring that personnel are trained and
required qualifications are maintained. (5.13) '

Continuing training meets the requlrements for WAC 173-303-33 O(l)(b) and mcludes general
Hanford facility training and TSD unit-specific training. (5.1.2)

32 Emergency Résponse Training
Federal and state regulations require that personnel be able to respond effectively to emergencies.
In accordance with WAC 173-303-330(1)(d), personnel are trained on aspects applicable to
operations. The following table indicates requirements from WAC 173-303-330(1)d) apphcable
to IDF operatlo_ns (5.1.1,5.14)
Tlements of | Applicability to TSD
WAC 173-303-330(1)(d) - Units (1) and < 90-day
' ' _ ' Accumulation Areas (2)
| ) @
Procedures for using, inspecting, repairing, and replacing emergency and YES - - YES
monitoring equipment o
Key parameters for automatic waste feed cut-off systems . . . __YES - NO
Communications or alarm systems . _ . YES YES
Response to fires or explosions YES YES
Response to groundwater contamination incidents - YES YES
Shutdown of operations _ ' YES YES
33 Dangerous Waste Worker Categories

Employee duties at the TDF are categorized within four worker categories. In the event personnel
duties and responsibilities overlap between categories, the employee will complete the trammg
requirements for each category. These categories are: (5.1.1,5.1.5)

1. All Employees |

Part 1I1.11.8A.3
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DANGEROUS WASTE TRAINING  Effective Date : May 26, 2003
PLAN : ' :

2. Waste Worker ‘

3. Advanced Waste Worker

4. - ‘Waste Worker Supervisor/Manager

3.3.1

332

Each employee is assigned a job title (from salaried nonexempt or bargaining unit classifications)
or position (from exempt classifications). Job or position descriptions include requisite skills,

~work experience, education and other qualifications, and a list of duties and/or responsibilities for

each job title or position. The work experience, education, and other qualifications required for
each position are maintained by IDF Human Resources. As a minimum, “all employees” require
a high school diploma or equivalent. Personnel filling exempt, management, or engineering
positions normally require a college degree with two 'or more years of industry experience. (5.1.5) .

Only names of Hanford facility_per'soﬁnel who carry out job duties relating to TSD unit waste
management operations at IDF are maintained. Names are maintained in electronic data storage
within the Integrated Training Electronic Matrix (ITEM) A list of Hanford facility personnel

" assigned to IDF is available upon request

In the folIowmg sections, brief job titles and position descriptions of employees associated with
dangerous waste management at IDF are- llsted within the appropriate waste worker cate gory.

(5.1.5)

All Employees

Hanford facility personnel included in this position are not categorized into one of the other three
worker positions. Non-Hanford facility personnel included within this position are those
personnel that require access to portions of the Hanford facility not accessible to the public.

Personnel in the “all employees™ positioh are prohibited from performing duties or

responsibilities associated with the management of waste in accumulation/storage containers on

the Hanford facility. These personnel have the responsibility to report spills and releases that
they discover in addition to taking any evacuation or take cover actlons in response to specific
incidents that may occur. :

Most of the Hanford facility personnel categorized as “all employees” will be administrative and
technical/professional personnel which include secretaries, clerks, and support organizations who
perform walk-downs or provide over51ght Most non-Hanford facility personnel will be
categorized as “all employees” since these personnel generally tour, provide oversight, or are
brought on the Hanford facility for interviews. Other non-Hanford facility personnel who gdin
access to the Hanford facility to complete work in controlled aieas that will not directly involve

+ the management of dangerous or mixed waste, will be categorized as “all employees.”

All employees are required to complete Hanford General Employee Training (HGET) with an
annual refresher (HGET core).

Waste Weorkers

Hanford facility personnel or non-Hanford facility personnel with waste management duties and
responsibilities who require unescorted access and are limited to the initial generation of

Part ITI.11.8A.4
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dangerous or mixed waste and placing that waste into a pre-approved container, or who conduct
dangerous or mixed waste inspections, are categorized as waste workers. -

The pre-approved container can include those in a satellite accumulatlon area, <90- day
accumulation arca, or temporary storage and disposal unit.

These persennel _co_uld generate dangerous or mixed waste while working on.a non-RCRA system
(e.g., building maintenance) or working on a temporary storage and disposal unit when
conducting maintenance. These personnel could also include operators who conduct daily
inspections on tank systems to ensure they are operating properly; and operators who conduct
daily inspections on ancillary equipment.

The work may be unsupervised or completed under the supervision of qualified unit/building
perscnnel (e.g., the person in charge or field work supervisor). In addition, a waste worker must
fulfill the roles of an “all employee.” Hanford facility personnel categorized as waste workers
may be assigned duties and responsibilities for:

° Placing waste they generate into pre—approved eontamers and filling out log sheets where
applicable ;

o Compleﬁng radiological surveys e_f dangerous or mixed waste

° Loading packaged cont'ajners onto trucks or movement of container:s

® Responding to a spill or release of known contents where the duties and responsibilities

are limited to containing the spill/release, returning the drum to an upright position, and
placing the known spilled material or waste into a pre-approved container

o Applying container markings or labels based on directioﬁ received from others

® Responding to regulatory agency compliance inspectors’ questions about waste |
management practices

® Performing an inventory of dangerous or mixed waste -

- -Conducting inspections of dangerous or mixed waste.

Personnel who function as waste workers may include, but are not limited to, the following:

. ‘Maintenance and craft personnel
. Operators
. Health physics technicians
® Transporters
K Contractor crafts
° Technical support staff.

The list of employees currently filling this position is maintained by the ITEM.
Part I11.11.8A.5
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3.3.3 Advanced Waste Worker

- 3.34

34

Hanford facility personnel are categorized as advanced waste workers if their duties and
responsibilities concerning dangerous or mixed waste exceed that of waste workers (therefore, an
advanced waste worker may fulfill the roles of a waste worker.) Examples of these duties and
responsibilities can include determining container markings, sampling of waste, designation of
waste material(s), and classification of waste matenals prlor to shipment. '

The list of employees currently filling this posmon is mamtamed by the ITEM

Waste Worker Supemsor/Manager

Vanous types of managers and non-managers are included in this position. Hanford facility
personnel assigned to unit/buildings can be categorized as waste worker supervisor/managers if
they direct waste worker or advanced waste worker activities relating to dangerous waste
management and compliance activities. Managers and non-managers who direct waste workers
and advanced waste workers have many similar duties and responsibilities relating to dangerous
or mixed waste management and are required to take the same courses.

The following staff has duties and responsibilities that meet this description:

. Emergency coordmator and/or altemate(s) (e.g:5 bu11d1ng emergency dlrectors and some
buifding wardens)

. Environmental Compliance Ofﬁeer' and Waste Management manager for IDF

s Immediate managers of waste workers and advanced waste workers (e.g., field work
supervisors, Radiological Control first-line managers and operations
engineers/managers).

The list of employees currently ﬁllmg thls posmon is mamtamed by the ITEM.

Matris of Trammg Requlrements for Each Waste Worker Category

The following training requirements are maintained in the ITEM. Based on training assessments,
oversight, and acting within federal and state regulations, IDF management may change the
training requirements. For this reason, & current course listing is available upon request.

Course descriptions with retrain frequencies are linked to the courses in the ITEM. Contmumg

training (retraining) courses are linked in the ITEM database to the initial training course. If the
continuing training is not kept current, the system will show the initial coursé as delinquent, (5.1.5) _

PartTI1.11.8A.6
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34.1 All Employees

NOTE: Select link for course description (5.1.5)

000091

HANFORD GENERAL EMPLOYEE TRAINING - FULL

3.4.2 Waste Worker

[ ] Option 01 Waste Worker Core; Individual performs duties as a Waste‘Worker at the River Protection
Project Tank Farms Contractor..
000001 HANFORD GENERAL EMPLOYEE. TRAINING - FULL
3E060 RPP/TANK FARM FACILITY EMERGENCY HAZARDS CHECKLIST
5056 RPP WASTE HANDLING, SEGREGATION AND PACKAGING
Integrated Dlposal Facility Orlentauon

o

(¥ ]

éo

[ ] Option 02 The course COVers. federal, state and company policy regarding the management of
containerized waste, both regulated (dangerous) and non-regulated.
035100 CONTAINER WASTE MANAGEMENT INITIAL

343 Advanced Waste Worker

[ ] Option 01 Advanced Waste Worker Core Individual performs duties as an Advanced Waste Worker
at the RPP Tank Farins Contractor.

000001 HANFORD GENERAL EMPLOYEE TRAINING - FULL

035100 CONTAINER WASTE MANAGEMENT INITIAL

03E060 RPP/TANK FARM FACILITY EMERGENCY HAZARDS CHECKLIST

350560 RPP WASTE HANDLING, SEGREGATION AND PACKAGING
XXXXXX Integrated DiposaI Facility Orientation

[ 1 Option 02 Waste Designator, Individual performs Waste DeSIgnatlon duties at the RPP Tank Farms
Contractor

035010 ~ WASTE DESIGNATION
035012 WASTE DESIGNATION QUALIFICATION
035020 FACILITY SAMPLING AND ANALYSIS

[ 1 Option 03 Hazardous Waste Shipper, Individual performs Hazardous Waste Shipping duties at the
RPP Tank Farms Contractor. Note: Need to select Option 04 "Radioactive Materials
Shipper" if Individual will be performing duties as a "Mixed Waste Shipper".

020159 ADVANCED COURSE 2 - HAZARDOUS WASTE SHIPPER CERTIFICATION
TRAINING

[ ] Option 04 Radioactive Materials Shipper, Individual performs Radioactive Material Shipping duties at
Part IIL.11.8A.7
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020069

the RPP Tank Farms Contractor. Note: Need to select Option 03 "Hazardous Waste

- Shipper" if Individual will be performing duties as a "Mixed Waste Shipper”.

ADVANCED COURSE 3 - RADIOACTIVE MATERIALS SHIPPER CERTIFICATION
TRAINING

3.4.4 Waste Worker Supervisor/Manager

[ ] Option 01 Waste Worker Supervisor/Manager Core, Individuals that direct Waste Worker or

Advanced Waste Worker activities relatmg to dangerous or mixed waste management and
compliance activities.

HANFORD GENERAL EMPLOYEE TRAINING - FULL o
ENVIRONMENTAL REGULATIONS AT HANFORD (CLASSROOM)

RPP/TANK FARM FACILITY EMERGENCY HAZARDS CHECKLIST

RPP WASTE HANDLING, SEGREGATION AND PACKAGING

Integrated Diposal Facility Orlentatlon .

| ] Option 02 Waste Shipper/Supervisor, Individual performs Waste Shipping / Superwsmn duties at the

020078
020159

RPP Tank Farms Contractor

ADVANCED COURSE 4 - MIXED WASTE SHIPPER CERTIFICATION TRAINING
ADVANCED CQURSE 2 - HAZARDOUS WASTE SI—IIPPER CERTIF ICATION
TRAINING -

CONTAINER WASTE MANAGEMENT INITIAL

[ ] Option 03 Waste Designator/ Superwsor Individual performs Waste Dembnatlon/ Supervision duties -

35

at the RPP Tank Farms Contractor

WASTE DESIGNATION

WASTE DESIGNATION QUALIFICATION :
FACILITY SAMPLING AND ANALYSIS S -

Job-Specific Faéﬂﬁy Training

The IDF-specific and job-specific qualifications and/or certifications are maintained. according to

contractual and regulatory requirements. IDF management uses qualification lists to ensure

personnel they assign to work in the tank farms meet current training requirements. The

‘qualification lists, generated using the PeopleSofi® database, are updated on a daily basis and are |
~ posted to.the IDF Training Web Page.

Part II.11.8A.8
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3.6

CH2MHILL

Qualification Lists

0JT Evaluators

Required Field Work Training

Controlling Organization Qualified Workers
Lock and Tag Technical Reviewers

Lock and Tag Administrators

Proficiency Log

Training Records

Training records, as described in WAC 173-303-330, consist of documentation that show training
has been completed. Training records associated with personnel identified in the DWTP are
maintained in accordance with DOE/RL-91-28 Chapter 8.0. Hanford Facility training records
include both electronic data storage and hard copies. Course completion documentation for
personnel is maintained in both hard copy and electronic formats. (5.15)

The course completion documentation will contain the course number, course title, and date of
completion. Copies of the training record files for IDF Dangerous Waste management employees
are stored at IDF Training. The originals are sent to Fluor Hanford, Inc. (FH) Training and are
initially maintained in Richland, Washington. Original hard copy training records are transferred
periodically to the Records Holding Facility in Richland, Washington. After approximately one
vear, the original hard copy training records are archived at the permanent record storage center
in Renton, Washington. Course completion documentation of former employees are maintained
in accordance with DOE/RL-91-28 Chapter 8.0 and Hanford Facility RCRA Permit, General
Facility Condition ILI.1, Regarding Facility Operations Record.

When a training record is requested during an inspection, an electronic data storage record will
initially be provided. If the electronic data storage record does not satisfy the inspection concern,
a hard copy training record will be provided. Training records of former employees may not be
available through computers at IDF and may require a representative from FH Training to access
the PeopleSoft® system for this information.

Part III.11.8A.9
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4.0 DEFINITIONS

. No terms or phrases unique to this procedure are used.
5.0 SOURCES
4 | Requirements

2 WAC 173-303-330 “Dangerous Waste Regulations,” Section 330(1) and (1)(a),
Personnel Training. (S/RID)

s WAC 173-303-330 “Dangerous Waste Regulations,” Section 330(1)(b). (S/RID)
25 WAC 173-303-330 “Dangerous Waste Regulations,” Section 330(1)(c). (S/RID)
4. WAC 173-303-330 “Dangerous Waste Regulations,” Section 330(1)(d). (S/RID)
5 WAC 173-303-330 “Dangerous Waste Regulations,” Section 330(2). (S/RID)

52 References

1. 40CFR265.16, “Protection of Environment, Interim Status Standards for Owners and
Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities,” Personnel
Training.

2. DOE/RL-91-28 Rev 4, “Dangerous Waste Portion Of The Resource Conservation and

Recovery Act Permit for the Treatment, Storage, and Disposal of Dangerous Waste,”
Chapter 8, Personnel Training.

Part I11.11.8A.10
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PART Ill UNIT-SPECIFIC CONDITIONS FOR FINAL STATUS OPERATIONS
OPERATING UNIT 11~ '
Integrated Disposal Facility

Chapter 11.0 Closure and Financial Assurance
i1.0 CLOSURE AND FINANCIAL ASSURANCE {I]...cceenvnnns et era s naaennas Part IIT.11.11.1
11.1 CLOSURE PLAN {I-1]....cccnuienne. e vt et oAb Part II1.11.11.1
12 ~ CLOSURE PERFORMANCE STANDARDS [I-1a] cooouneiemnnriressssnrinessinnsenss JPart I.11.11.1
113~ PRECLOSURE ACTIVITIES ..ooiiemeeeeierrermrossessesesssensiasssssmmnenssbasssassessanssesnassins Part I11.11.11.1
11.4 MAXIMUM EXTENT OF OPERATION [I-1B(1)] covveeereecersreeremsnssrsemennsssssnns . PartI1.11.11.2
11.5 DECONTAMINATING EQUIPMENT AND STRUCTURES......oooviieniiniis Part111.11.11.2
11.5.1  CONTAMINATELD SOIL c.coooiiuiiiiininmirsmnrms s st PartIIT1.11.11.2
11.6 CLOSURE OF LANDFILL UNITS [I-1e and I-i"e(Z)] ................... e S Part 111.11.11.3
i1.6.1 Cover Design [I-1e(2), I-1e(4), I-1e(5), I-1e(7), and I-1e(8)] «..ovevvrinvurniiinninians PartTil.11.11.3
11611 Grade LaAYer .o itssnsesense s sssbens s s s bt ass e everrens PartI11.11.11.3
11.6.1.2 Low-Permeéability Layer.......ccooceiveninnrrerenees beeseenneenenaanaas teerieseraerenaenre st nnreatas Part II1.11.11.3
11.6.1.3  DHAIMNAZE LAVET ovvieccici ettt st s r et PartII.11.11.3-
11.6.1.4 Plant, Animal, and Human Intrusion Layer (optional) ... Part U1.11.11.3
11.6.1.5  Graded FIHEE LAYET c.vuucuerverrsesrseecseearmmsensrmssrsssmssnsenssssassssssssssssesssessssssissstassasinases Part 111.11.11.4
11,6.1.6  Surface SOl LAYeT ......civvmerceciinesnnininrsnessesssss st sesssssassacsasaenees ereerrerennreenee Part [11.11.11.4
11.6.1.7  VegetatiVe COVET...oiirvireererresiistranssssamsssssssre e sasst bbb b Part111.11.11.4
1162 Wind Erosion......ccoviirinnensnnansseannas eetistesiesesmesteseasireasesesnseeneaeeaeriate s srnanereas PartI11.11.11.4
11.6.3 RLTE N o g u ey 1o 1 DU O O SO UPYPU O ORPPPTOR Part1I1.11.11.4
11.6.4 Deep-Rooted Plants.........cooivineennnincinas e eesen st e Part 1IL.11.11.5
11.7 SCHEDULE FOR CLOSURE [I-1£] w ittt reseeasne s Part IL.11.11.5
11.8 EXTENSION FOR CLOSURE [I- l(g)].' .............................................................. Part111.11.11.5
11.9 POSTCLOSURE PLAN [T1-3] cuvotevereeeemeecerensenmssessinsse e et ivssne et ssassssnessonsesnaiis Pari IIT.11.11.5
Figure _

Figure 11.1. Typical Hanford Site Landfill Cover Desigh ..o Part I11.11.11.6
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11.6 CLOSURE AND FINANCIAL ASSURANCE [I]

This chapter discusses preelosure closure, and postclosure activities for the IDF. Thls closure plan
complies with WAC 173-303-610 and represents the baseline for closure.

The IDF will be constructed on 25 hectares of vacant land southwest of the PUREX Plant in the 200 East

- Area (Figure 2-1). The landfill will be segregated into a RCRA permitted side and a non-RCRA

permitted side. The scope of this permit application is limited to the western side of the landfill where the
RCRA waste will be placed. The waste containers and bulk waste that meet the IDF wasic acceptance
criteria will be inventoried, and disposed in this lined landfiil. Leachate collected from the lined landfill
will be transferred to leachate collection tanks located in proximity to the landfill for subsequent
treatment.

A more detailed discussion of IDF waste types and the identification of the IDF processes and equipment
are provided in Chapters 3.0 and 4.0, and attendant appendices. The IDF only will accept and dispose
waste containers and bulk waste that meet the TDF waste acceptance criteria, RCRA and LDR.

The closure process will be the same for partial closure or closure of the entire IDF. The remainder of
this chapter describes the performance standards that will be met, and the closure/postclosure activities -
that will be conducted:.

Federal facilities are not required to comply with WAC 173-303-620 as is stated in. the regulaﬁons and as
described in Condition ILH.3. of the Dcmgerous Waste Portton of the Hamford Facility RCRA Permit
(Ecology 2001) .

11.1 C]LOSURE PLAN [1-1}

Waste containers and bulk waste that meet the IDF waste acceptance criteria will be disposed in the lined
landfill that complies with WAC 173-303-665 standards (Chapter 4.0).. The IDF will be closed according
to. current applicable WAC 173-303 regulations, DOE requirements, best management practices, and will
be integrated with the overall cleanup activities performed under the Trl-Party Agreement

(HFFACO 2001). . .

The disposal landfill cover will be designed and located to comply with WAC 173-303-665(6) and
WAC 173-303-610. The specification and/or variation for other cover demgns will be prov1ded at the
tlme of closure once a hazard(s) has been defined. .

11.2 CLOSURE PERFORMAN CE STANDAR_DS [I-1a]

Closure requirements found in DOE/RL-91-28, Chapter 11.0, combined with requirements found in
WAC 173-303- 665(6) will make up the closure- performance standards for the IDF :

11 3 PRECLOSURE ACTIVITIES

Preclosure activities could include, at a minimum, placing interim or final covers over the filled portions
of the landfill as the landfill is expanded to accept more 'waste. Placement of covers over the filled -
portions might be deferred until closure of all the IDF. Once a decision is made to construct the final
cover over the landfill, a closure cover design will be used that satisfies the dangerous waste d1sposa1
requlrements deﬁned i WAC 173-303.

~ PartIIL11.11.1
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The selection of a final cover design has not been identified. - Figure 11-1 shows an example of a typical
Hanford Site landfill cover design. Design(s) will include features to satisfy the minimum requiremeénts

. found in WAC 173-303- 665(6)

114 MAXIMUM EXTENT OF OPERATION [I lb(l)]

The maximum process design capacity of the IDF conservatively is calculated'to be 100- ‘hectare-meters,
which is 1,000,000 cubic meters (Chapter 1.0, Part A, Form 3, Section IIT). The IDF landfill will be
segregated into a RCRA permitted side of 50 heetare-meters and a non~RCRA permitted side of 50

: hectare-meters

115 DECONTAMINATING EQUIPMENT AND STRUCTURES

All ancﬂlary equipment and its secondary containment, and mstrumentatmn (e.g., Ieve1~1ndwat1ng

~ devices, leak detection devices, pumps, piping) meet the definition of “debris” as defined in

WAC 173-303-040. Hems in direct contact with mixed Waste are assumed to meet the deﬁmtlon of
“hazardous debris” as defined in WAC 173-303-040.

Currently, three options are available for treating hazardons debrls The first option is to treat the debris
using one of the three debris treatment technologies-extraction, destruction, or immobilization-as
described in 40 CFR 268.45. If the hazardous debris is treated using approved extraction or destruction
technologies, the debris is no longer required to be managed as a dangerous waste as long as the debris
does not exhibit a characteristic of a dangerous waste. If hazardous debris contaminated with a listed -

~waste is treated using an immobilization technology, it remains a listed waste, even after the LDR'

treatment standards are met unless Ecology makes a case-by-case determination that the debris “no longer
contains” a mixed waste. In effect, by making this “contained-in” determination on a case-by-case basis,
Ecology will be setting clean closure standards in accordance with the elosure perfonnance standards of
WAC 173-303- 610(2)(a)(11)

The second option is to treat the hazardous debris to meet the constituerit- specific LDR treatment. standard
for the waste or waste-specific constituents contaminating the debris; however, such debris, even after
treatment, may be considered a dangerous waste under the dangerous waste regulations and may require -
management at a facility permltted to manage dangerous waste.

The third option involves obtaining a “contained-in determination” for the hazardous debris, thereby
rendering the waste “non-hazardous” for those waste-specific listed constituents that fall below MTCA
method B risk-based health limits. Moreover, it must be proven that the debris does not designate as a

characteristic waste under WAC-173-303:

11.5.1 -CONTAMINATED SOIL

Contaminated soil could be generated as a result of spill cleanup. Since the majority of IDF operations.
will be preformed within secondary containment (see Chapters 4.0 and 6.0) the potential for spilling
dangerous waste into the surrounding soil is low. Contaminated soil generated as a result of a dangerous
waste spill will be managed pursuant to WAC-173-303-200.

Once the soil is designated, apprepnate treatment and dlsposal or storage. options will be determined and
implemented.

A contained-in determmatlon could also be sought for contammated soil generated asa result of a spill.-

For contaminated media the contained-in pohcy requires that a statistically based sampling plan be used

for obtaining the data to support a contained-in demonstration. The contained-in policy does not require
Part [11.11.11.2
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that the waste be analytically nondetectable for it to be considered non-dangerous. However, the
analytical results must prove that the listed constituents in the soil are below health-based limits as
provided in WAC 173-303-610(2)(b)(i) and that the soil does not exhibit any dangerous waste ,
characteristics (i.e., soil does not designate for D codes). If approved by Ecology, this could allow waste”
that falls below spec1ﬁc health-based levels to be disposed of without requiring treatment

11.6 CLOSURE OF LANDFILL UNITS [I-1¢ and I-1e(2)]

Closure of the TDF will be consistent with the closure requirements specified in WAC-173-303- 665(6)
and WAC 173-303-610. The cover design(s) will satisfy the requlrements of WAC 173-303- 665(6)

11.6.1 Caver Design [I-1e(2), I-le(4), I-le(S), I-1e(7), and I-1e(8)]

The cover could consist of several layers constructed on top of a native soil base. A generalized
cross-section of an example cover is shown on Figure 11-1. Tt is assumed that before construction of the
final cover, the waste form would be stabilized appropriately. '

11.6.1.1 Grade Layer

The surface of the landfiil would be graded and/or shaped, if necessary, to match the slope of the desired
low-permeability layer.” Additional soil would be placed over the landfill to achieve the required cover’
grade. This grade layer could taper from zero thickness near the edge of the cover boundary to perhaps
several meters at the center of the cover; the thickness would depend on the lateral dimensions of the
particular cover and the grade of the cover.

11.6.1.2 Low—Permeability Layer, .

The selection of an appropriate material for this layer would be based onthe hazard that is to be isolated.
The low-permeability layer will be the primary barrier in preventing soil and/or water from migrating into
the waste zone and meet WAC 173-303-655 (6) (v) “Have a permeability less than or equal to the
permeability of any bottom liner system or natural sub soils present”.

11.6.1.3 Drainage Layer

The drainage layer would conduct any water that percolates through the overlying layers laterally to the
drainage ditch. ‘Thus, the drainage layer would prevent hydraulic pressure from building up directly on
the low-permeability liner, and thereby eliminate one set of forces that would drive moisture through the
primary molsture control barrier.

11.6.1.4 Plant, Animal, and Human Intrusion Layer (optional)
The performance objectives for the permanent isolation surface barrier are summarized as follows:

Function in a semiarid to sub-humid environment

Limit the recharge of water through the waste to near zero amounts [0.05 centimeter per year
(1.6x107 centimeters per Second)] :

Be maintenance free

Minimize the likelihood of plant, animal, and human intrusion

Limit the exhalation of noxious gases

Minimize erosion-related problems

Meet or exceed WAC 173-303-665(6) cover performance requirements

Part IIL11.11.3
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e Isolate waste for 1,000 years.

To satisfy the intrusion performance objective, an optional layer would be included in the design of
barriers that require the additional human and/or biointrusion protectlon to’ reduoe cither the
environmental or human health risk.

11.6.1.5 Graded Filter Layer

A graded filter consisting of crushed rock overlaid by sand would be placed on. either the plant, animal,
and human intrusion layer if incorporated into the design, or directly over the drainage layer. The graded
filter would serve to separate the surface soil layer from the drainage layer. A geotextile would be placed
on the top of the graded filter to decrease the potential for fine material to enter the filter and drainage -
zone. The geotextile would be permeable, allowmcr draidage, and would not support a standing head of
water, : .

11.6.1.6 Surface Soil Layer

The two most important factors in engineering the surface soil thickness would be the assignment of the
water retention characteristics for soil and climate information. Surface soil would be placed over the
geotextile to intercept, store, and recyclé water, and prevent damage to the underlymg structure from
natural and synthetic processes. : . _ ) . C o

11.6.1.7 Vegetative Cover

The vegetative cover would perform three functions. First, the plants would return water stored in the-
surface soil back to the atmosphere, significantly decreasing net infiltration and reducing the amount of
moisture available to penetrate the cover. Second, the vegetation would stabilize the surface soil
component of the cover against wind and water-erosion. Finally, the vegetative cover would restore the-

, appearance of the land to a more natural condition and appearance .

A mixture of seeds would be used to establish vegetation. The seed types would be selected based on
res1stance to drought, rooting density, and ability to extract water.

N

11.6.2 Wind Erosion

The principal hazard associated with wind erosion is the thinning of the cover surface soil layer. Thisin -
turn potentially could lead to breaching of the moisture bastiers, gradually allowing larger quantities of
water to reach the waste. The engineering approaches to mitigating wind erosion of the cover would be
(1} designing the surface soil layer with an appropriate total thickness to compensate for future soil loss
that might result from wind erosion, (2) establishing a vegetative cover on the surface to reduce wind
erosion, and (3} including an approprlate coarse materlal (admix) in the upper layer of the surface soil to
form an armor layer.

11.6.3 Water Erosion

The potential hazard associated with water erosmn is the same as that for Wmd eroswn namer the loss of
soil from the top or surface layer. :

Several of the followmg engineering approaches could be adopted to minimize the potentlal for water
erosion: :

PartIIL11.114
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Limiting the surface slopes
Providing run-on control with the sideslope drainage ditches
-Compaciing the surface soil in a way that promotes significant infiltration rather than excesswe

- run-off

¢ Properly designing the s1deslopes to prevent gollying

e Establishing a vegetative cover to slow surface run-off

¢ Incorporating coarse material (pea gravel admix) in the upper portion of the surface soil layer to help
form an erosion-resistant armor ' '

o Limiting flow path Iengths through the use of vegetation and admix.

The cover design would be evaluated for ﬁotentia.l'erosion damage from overall soil erodibility, sheet
flow, and gullying. '

11.6.4 Deep-Rooted Plants
The following design featureslcould minimize the potential for problems with deelﬁ—rooted plants.

e The surface soil (top two layers) would retain most of the precipitation, because the underlying
drainage layer would have significantly higher permeability and much less water retention capacity.
Therefore, it is expected that vegetation preferentially would occupy the surface soil layer and not
have an aﬁ'mlty for grovvmg into the dI'lCI‘ underlymg layers.

e The thickness of the surface soils would be sized to promote the development of semiarid deep-rooted
perennial grasses and to discourage the development of deep-rooting intrusive species.

11.7 SCHEDULE FOR CLOSURE [I-1f]

As stated previously, closure of the IDF will be a complex process. At the time of closure, this closure
plan will be updated to reflect the current closure plan schedule per WAC 173-303-830, Appendix I In
addition, when a closure date is established, a revised closure plan and closure schedule will be submitted
to Ecology that contains detailed informa‘éion regarding specific activities and implementation
timeframes. - ‘

11.8 EXTENSION FOR CLOSURE [I-1(g)]
An extension for closure request is anticipated to complete the closure/postclosure process of the IDF.
11.9 POSTCLOSURE PLAN 11-31

Because of the long active life of the IDF, a comprehensive postclosure plan will be developed when -
closure becomes imminent or when 200 Areas cleanup activities prescribed by the Tri-Party Agreement
require integration.

Part TI.11.115
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Figure 11.1. Typical Hanford Site Landfill Cover Design
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PART lIi UNIT-SPECIFIC CONDITIONS FOR FINAL STATUS OPERATIONS
OPERATING UNIT 11

lh{egrated Disposal Facility

- Chapter 13.0 - ' Other Federal and State Laws

13.0 OTHER FEDERAL AND STATE LAWS [J] .......... RN OO OP Part TH1.11.13.1
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13.0. OTHER FEDERAL AND STATE LAWS [J]

Generally, the laws applicable to the IDF include, but might not be limited to, the following:

‘..._‘.Q......‘.l....

Atomic Energy Act of 1954
Federal Facility Complience Act of 1992

Clean Air Act of 1977

Safe Drinking Water Act of 1974

Emergency Planning and Community Right-to-Know Act of 1 986
Toxic Substances Control Act of 1976

National Historic Preservation Act of 1966

Endongered Species Act of 1973

Fish and Wildlife Coordination Act of 1934

Federal Insecticide, Fungicide, and Rodenticide Act of 1975
Hazardous Materials Transportation Act of 1975

- National Environmental Policy Act of 1969

Washington Clean Air Act of 1967

Washington Water Pollution Control Act of 1945

Washington Pesticide Control Act of 1971

State Environmental Policy Act of 1971.

Letter ,C.J .Paperiello NRC to J.E Kinzer DOE/RL “CZasszﬁcatzon of Hanford Low-Acl‘zwty Tank
Waste Fraction™ dated June 9" 1997

Part 1.11.13.1
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WA7890008967, Permit Attachment 3 Permit Applicability Matrix

March 2006 Page 1 of 10
PART |
CONDITION CATEGORY QUALIFIERS
LAA4. Coordination with the FFACO * # | 8 ] # JE=
F il Modification, Revocation, Reissuance, or R o Ly |
Termination
LC2. Filing of a Request * ] il N .
LCi3. Modifications : o I LN
LD.1. Effect of Invalidation * | I B il OE
LD2. Final Resolution * ol 0 (N
LE.l. Duty to Comply * il s [l
LE.2. Compliance Not Constituting Defense * el Wl W T
LE:3. Duty to Reapply * ol M Mk
LEA4. Permit Expiration & Continuation * bt TRt e dle B
LE.S. Need to Halt or Reduce Activity Not a ¥ el I T
Defense

LE.6. Duty to Mitigate : Rl
LE.7. Proper Operation & Maintenance % ] P
LE.8. Duty to Provide Information i il [ i 1|
IE9. Inspection & Entry * # * * *
LE9a. ¥ 0| P R
LE9.b. . I N L
LE9.c. * ] I Ml R
LE.9.d. * € a x *
1.E.10. Monitoring & Records

LE.10.a. * i * X ®
LE.10.b. * L T L N
I1.E.10.c. ® # * " -
L.E.10.d. < SN I R
LE.10.e. - 0 I N

CATEGORIES ARE DEFINED AS FOLLOWS:

A. Leased Land D. TSD Unit Closures (in Part V)
B. North Slope and ALE E. TSD Operating Units (in Part I1I)
C. Interim Status TSD Units F. TSD Units in Post-Closure/Modified Closure (in Part VI)

Areas Between TSDs (excluding A and B)
* Condition applies to this category, as modified by applicable footnotes and qualifiers.

1 — For Category B, Part I Conditions only apply if future TSD activities are begun on the North Slope or ALE.

2 — For Category C, all Part I Conditions apply to activities subject to Conditions IL.U. and ILV.

3 — For Category D, Part | Conditions only apply to activities subject to Conditions IL.A., IL.C., I.LD.4., IL.G., 1LL, I1.L.3,,
1.0, 1.Q., ILS., IL.T., ILX., and ILY.
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March 2006 Page 2 of 10
CONDITION CATEGORY QUALIFIERS
PART | TITLE AllB S| D|E|F|G
LE.11. Reporting Planned Changes ” L s T
LE.12. Certification of Construction or " &
Modification
Anticipated Noncompliance * N ¥ " "‘
Transfer of Permits * LR T
Immediate Reporting
* * * * *
* * * * *
* * * * *
* * * * *
* * * * s
Written Reporting * * * ® *
Manifest Discrepancy Report
* * * *
* * * * *
Unmanifested Waste Report * * * *
Other Noncompliance * Lol E * "
Other Information * AN e I
Reports, Notifications, & Submissions ¥ by ¥ i *

Annual Report * ot PR i P

CATEGORIES ARE DEFINED AS FOLLOWS:

A. Leased Land D. TSD Unit Closures (in Part V)

B. North Slope and ALE E. TSD Operating Units (in Part I1I)

C. Interim Status TSD Units F. TSD Units in Post-Closure/Modified Closure (in Part VI)
Areas Between TSDs (excluding A and B)

* Condition applies to this category, as modified by applicable footnotes and qualifiers.

1 — For Category B, Part I Conditions only apply if future TSD activities are begun on the North Slope or ALE.

2 — For Category C, all Part I Conditions apply to activities subject to Conditions IL.U. and IL V.

3 — For Category D, Part I Conditions only apply to activities subject to Conditions IL.A., II.C., I1.D.4., I.G., ILL,, IL.L.3.,
.0, ILQ., ILS,, ILT., ILX., and ILY.
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March 2006 Page 3 of 10
CONDITION CATEGORY QUALIFIERS
|_PART | TITLE J A BN CIDIEIFI| G
ILA.1. ' For Category D, ILA
_ Conditions only apply
4 4 . « | toreleases of hazardous

substances that threaten
human health or the
environment.

ILA2. : * * * *

I]A3 * * * *

ILAA4. * * * *

I.B.1. * *

IL.B.2. ‘ * *

IL.B.3. " &

1L.LB4. % *

ILC.1. * ¥ x

m.C2, b & * *

I.C.2.a. X » * .

ILC.2.b. ¥ . * i

I.C2.c. * - * *

ILC2.d. * * i ¥

ILC2e. » * * *

ILC3. * * *

I.C4. For Category D,
Condition 11.C.4 will

¥ * * * | not apply to unrestricted

(publicly accessible)
areas.

CATEGORIES ARE DEFINED AS FOLLOWS:

A. Leased Land D. TSD Unit Closures (in Part V)
B. North Slope and ALE E. TSD Operating Units (in Part IIT)
C. Interim Status TSD Units F. TSD Units in Post-Closure/Modified Closure (in Part VI)

Areas Between TSDs (excluding A and B)

* Condition applies to this category, as modified by applicable footnotes and qualifiers.
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CONDITION CATEGORY QUALIFIERS

PART | TITLE Ail 'BAl € | DI E | FE| 6
IILE2.a. 3 g »
ILE2.b. n i "
NE2«c. " 4 "
ILE.2.d. s * #
II.E3. W . *
ILE.3.a. l " 4
ILE.3.b. 5 a A
ILE4. 2 . »
*

ILF.1. Purgewater Management i

* *
ILF2. Well Remediation and Abandonment * . *
ILF.2.a. * * "
ILF.2.b. " » *
ILF.2.c. » * ¥
ILF.2.d. . ¢ o
ILF.3. Well Construction . A "
ILH.1. Cost Estimate for Facility Closure " i i
ILH.2. Cost Estimate for Post-Closure * ” "

Monitoring and Maintenance

I.H.3. i ¥ ¥

CATEGORIES ARE DEFINED AS FOLLOWS:

A. Leased Land D. TSD Unit Closures (in Part V)
B. North Slope and ALE E. TSD Operating Units (in Part IIT)
C. Interim Status TSD Units ) F. TSD Units in Post-Closure/Modified Closure (in Part VI)

Areas Between TSDs (excluding A and B)
* Condition applies to this category, as modified by applicable footnotes and qualifiers.
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March 2006 Page 5 of 10
l CONDITION ‘ CATEGORY | QUALIFIERS |

PART | TITLE AsliBrlL G D] E ] F | G

[]ll . * * * * * *
"l‘la * * *® * * *
ILL1.b. " "
ILL L&, " * e "
ILL1.d. ¥ Yy 4
ILL1.e. ¥ id
IELY:E * " 3 X
ILL1.g. g » -
ILL.1.h. | Condition Reserved
L1 * i i
A MY s b i
ILL1k. * * ¥ *
ILL1.L Condition Reserved
IL1.1.m. ¥ % ¥
ILL1.n. % * ¥ *
[L.I.1.o. | Condition Reserved
ILL1.p. * * * ¥ *
ILL1.q. s * * * *
ILL1.r. * * ¥ ¥
ILL1.s. * AN *
ILL1t. * * * *
*

CATEGORIES ARE DEFINED AS FOLLOWS:

A. Leased Land D. TSD Unit Closures (in Part V)
B. North Slope and ALE E. TSD Operating Units (in Part III)
C. Interim Status TSD Units F. TSD Units in Post-Closure/Modified Closure (in Part VI)

Areas Between TSDs (excluding A and B)

* Condition applies to this category, as modified by applicable footnotes and qualifiers.
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Page 6 of 10

QUALIFIERS

PART

TITLE

A | B|C

D

E

1.2

*

I1.J.3.

11.J.4.

I1.J.4.a.

11.J.4.b.

ILJ4.c.

I1.J.4.d.

ILK.1.

*| #| %] %] %] | *|®

ILK.2.

IL.K.3.

ILK.3.a.

ILK.3.b.

IL.K.3.c.

ILK.4.

ILK.5.

ILK.6.

ILK.7.

Proper Design and Construction

ILL2.e

Facility Compliance

Receipt of Off-Site Waste

ILL:2, Design Changes, Nonconformance and Condition I1.L.2, applies
as-built Drawings « | « | « | toCategoriesE& G
only if it is a landfill
closure.
ILL2 8. * L *
ILL.2.b. * * *
ILL2.c. . * »
ILL.2.d. " " *
*

CATEGORIES ARE DEFINED AS FOLLOWS:

A. Leased Land

B. North Slope and ALE

C. Interim Status TSD Units

Areas Between TSDs (excluding A and B)

* Condition applies to this category, as modified by applicable footnotes and qualifiers.

D. TSD Unit Closures (in Part V)
E. TSD Operating Units (in Part I1I)

ILNLI. *
IILN.2. Waste From Sources Outside the U.S. L
ILN.3. Notice to Generator *

F. TSD Units in Post-Closure/Modified Closure (in Part VI)
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CONDITION CATEGORY QUALIFIERS

PART | TITLE

LT, s s » »
[1.0.1.a. s
I11.O.1.b. *
11.O0.1.c. &
11.O0.1.d. i
11.0.2. * * * "
11.0.3. * 3 s *
ILP.1. il ¥ b
ILP.2. * * »
ILQL \-ST / ATIO! ; e
I1.Q.1.a. : ¥ ¥ *
IL.Q.1.b. i ¥ * »
IL.Q.1.c. # * * i
11.Q.1.d. » G * ¥
I.Q.1.e. . " e "
IL.Q.1.£ * L » %
I.Q.1.g. - * 9 b
I1.Q.1.h. i ” . "
I.Q.2. ¥ D ¥ 4
ILR.1. » " *
ILR.2. E: L :d
ILR.3. * # =
ILU.1. » * " "
ILU.2. * * * M
I1.U.3. * * * g
LU 4. . * * "

CATEGORIES ARE DEFINED AS FOLLOWS:

A. Leased Land D. TSD Unit Closures (in Part V)

B. North Slope and ALE E. TSD Operating Units (in Part III)

C. Interim Status TSD Units F. TSD Units in Post-Closure/Modified Closure (in Part VI)

Areas Between TSDs (excluding A and B)

* Condition applies to this category, as modified by applicable footnotes and qualifiers.
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March 2006 Page 8 of 10
CONDITION CATEGORY QUALIFIERS
PART | TITLE A B4 © | DI E|F I['G
ILW.1. i i .
ILW2. * ¥ ¥
ILW.3. ¥ * ¥
ILX.1. Condition I1.X, only
applies to Category C if

* * * * * | activities are subject to
Conditions I1.U, and
ILV.

I1.X.2. Condition I1.X, only
applies to Category D if
# " - % * | activities are subject to
this Permit as defined
by this matrix.

ILY.l. | Compliance with Chapter 173-340 WAC | * | * | * | * | * | * | =

ILY.l.a. ) hy 3 by * ¥ *
ILY.Lb. 1 . . x : s :
Y 1.c. - - . * % ® ¥
ILY.1d. 3 4 * % * * *
ILY.1.e. . A % * i i *
"Y 1 f * * * * * * *
ILY.l.g. H ¥ * ¥ i » d
1Y Acceptance of Work Under Other
Authorities or Programs and Integration * ¥ * * * * *
with the FFACO
ILY24 * * % * * » %
Yi2'h, 25 b s L ¥ s *
LY. 2.6 " " ¥ i ¥ ' "
ILY.2.d. * * ¥ s b if *
Y3, Releases of Dangerous Waste or
Dangerous Constituents Not Covered by 3 " L . o . *
the FFACO
ILY.3.a. | U.S. Ecology X A % # i # i

ILY.3.b. | Newly Identified Solid Waste
Management Units and Newly Identified " " i " . * -
Releases of Dangerous Waste or

Dangerous Waste Constituents
CATEGORIES ARE DEFINED AS FOLLOWS:
A. Leased Land D. TSD Unit Closures (in Part V)
B. North Slope and ALE E. TSD Operating Units (in Part I1I)

C. Interim Status TSD Units F. TSD Units in Post-Closure/Modified Closure (in Part VI)
Areas Between TSDs (excluding A and B) .

* Condition applies to this category, as modified by applicable footnotes and qualifiers.
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CONDITION CATEGORY QUALIFIERS

305-B Storage Facility
Compliance with Approved Permit
[1.2.B. Amendments to the Approved Permit ¥

I1.3.A. PUREX Storage Tunnels
Compliance with Approved Permit

111.3.B. Amendments to the Approved Permit *
II1.4.A. Liquid Effluent Retention Facility and
200 Area Effluent Treatment Facility >
Compliance with Approved Permit
111.4.B. Amendments to the Approved Permit *

IILS.A. 242-A Evaporator
Compliance with Approved Permit

I11.5.B. Amendments to the Approved Permit 5

I11.6.A. 325 Hazardous Waste Treatment Units
Compliance with Approved Permit

111.6.B. Amendments to the Approved Permit 4

IL10.A Waste Treatment and Immobilization Plant
Compliance with Approved Permit
Amendments to the Approved Permit ¥

IL.11.A. | Integrated Disposal Facility
Compliance with Approved Permit

Amendments to the Approved Permit *

CATEGORIES ARE DEFINED AS FOLLOWS:

A. Leased Land D. TSD Unit Closures (in Part V)
B. North Slope and ALE E. TSD Operating Units (in Part I1I)
C. Interim Status TSD Units F. TSD Units in Post-Closure/Modified Closure (in Part VI)

Areas Between TSDs (excluding A and B)

* Condition applies to this category, as modified by applicable footnotes and qualifiers.
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March 2006 Page 10 of 10
CONDITION CATEGORY QUALIFIERS

PART | TITLE A|B|C

IV.ILA. | 100-NR-1 Operable Unit

Compliance with Approved Corrective Measures |
Study
IV2.A 100-NR-2 Operable Unit
Compliance with Approved Corrective Measures L e
Study
CONDITION CATEGORY QUALIFIERS
PART | TITLE A|/B|C|D|E|F|G
V. UNIT SPEC]FIC CONDITIONS FOR UN.[TS . e T T At Bt bt ey
| UNDERGOINGCLOSURE okl acag o N O NP B BT G
V.16.A. 1325—N Liquid Waste Dlsposal Facility i
Compliance with Approved Modified Closure Plan
V.16.B. | Amendments to the Approved Closure Plan *
V.17.A. | 1301-N Liquid Waste Disposal Facility "
Compliance with Approved Modified Closure Plan
V.17.B Amendments to the Approved Closure Plan ¥

V.18.A. | 1324-N Surface Impoundment
Compliance with Approved Modified Closure Plan

V.18.B Amendments to the Approved Closure Plan .

V.19.A. | 1324-NA Surface Impoundment i
Compliance with Approved Modified Closure Plan

V.19.B Amendments to the Approved Closure Plan *
CONDITION CATEGORY QUALIFIERS

PART A 1S |CI[D]E[F]|G s
VL “fﬁ*;; | UNIT SPECI _C cggggmg@ FOR. tngsxﬁ prey Bl L : [ o

300 Area Process Trenches 4
Compliance with Approved Modified Closure Plan

Amendments to the Approved Modified Closure Plan =
183-H Solar Evaporation Basins &
Compliance with Approved Modified Closure Plan

Amendments to the Approved Post- Closure Plan *

CATEGORIES ARE DEFINED AS FOLLOWS:

A. Leased Land D. TSD Unit Closures (in Part V)
B. North Slope and ALE E. TSD Operating Units (in Part IIT)
C. Interim Status TSD Units F. TSD Units in Post-Closure/Modified Closure (in Part VI)

Areas Between TSDs (excluding A and B)

* Condition applies to this category, as modified by applicable footnotes and qualifiers.



