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Spent resins are transferred into a disposal container should regeneration of the 1X resins become
inefficient Free water is removed from the container and returned to the surge tank. Dewatered resins are
transferred to a final storage/disposal point.

Verification. The three verification tank: wre used to hold the treated eftluent while a
determination is made that the effluent meers aiscnarge nmits. The effluent can be returned to the
primary treatment train for additional treatment, or to the LERF, should a treated effluent not meet Waste
Discharge Permit ST0004500 requirements.

The three verification tanks alternate between three operating modes: receiving treated effluent, holding
treated effluent during laboratory analysis and verification, or discharging verified effluent. Treated
effluent may also be returned to the 200 Area ETF to provide' :an'service water for operational and
maintenance functions, e.g., for boiler water and for backwashing the filters. This recycling keeps the
quantity of fresh water used to a minimum.

C.2.4 Secondary Treatment Train

The secondary treatment system typically receives and processes the following by-products generated
from the primary treatment train: concentrate from the first RO stage, filter backwash, regeneration waste
from the ion exchange system, and spillage or overflow received into the process sumps. Depending on
the operating configuration, however, some aqueous waste could be pbrocessed in the secondary treatment
train before the primary treatment train (refer tc ne zxample operating
configurations).

The secondary treatment train provides the following processes:

e Secondary waste receiving - tank receiving and chemical addition.

¢ Evaporation - concentrates secondary waste streans.

o Concentrate staging - concentre receipt,”  adjustment, and chemical addition.
e Thin film drying - dewatering of secondary waste streams.

e Container handling - packaging of dewatered secondary waste.

Secondary Waste Receiving. Waste to be proces.  in 2 secondary treatmen 1in is received into two
secondary waste receiving tanks, where the pH can be adjusted with sulfuric acid or sodium hydroxide for
optimum evaporator performance. Chemicals, such as reducing agents, may be added to waste in the
secondary waste receiving tanks to reduce the toxicity or mobility of constituents in the powder.

Evaporation. The Evaporator Vapor Body Vessel (601-EV-1) is fed alternately by the two secondary
waste receiving tanks. One tank serves as a waste receiver while the other tank is operated as the feed
tank. The Evaporator Vapor Bodv Vessel (also referred to as the vapor body) is the principal component
of the evaporation procest

Feed from the secondary waste receiving tanks is pumped through a heater to the recirculation loop of the
200 Area ETF Evaporator. In this loop, concentrated waste is recirculated from the Evaporator Vapor
Body Vessel, to a heater, and back into the evaporator where vaporization occurs. As water leaves the
evaporator system in the vapor phase, the concentration of the waste in the evaporator increases. When
the concentration of the waste reaches the appropriate density, a portion of the concentrate is pumped to
one of the concentrate tanks.

The vapor that is released from the Evaporator Vapor Body Vessel is routed to the entrainment separator,
where water droplets and/or particulates are separated from the vapor. The 'cleaned' vapor is routed to the
vapor compressor and converted to steam.

The steam from the vapor compressor is sent to the heater (reboiler) and used to heat the recirculating
concentrate in the Evaporator Vapor Body Vessel. From the heater, the steam is condensed and fed to the
distillate flash tank, where the saturated condensate received from the heater drops to atmospheric
pressure and cools to the normal boiling point through partial flashing (rapid vaporization caused by a

Addendum C.12
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samples of various ratios. Based on these results, the conservative minimum Mohr-Coulomb shear
strength value of 30 degrees was estimated for a soil/bentonite admixture containing 12 percent bentonite.

The high degree of compaction of the soil/bentonite layer [92 percent per ASTM D1557 (Test Method for
Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 feet-pound/feet),

ASTM 1991)] was expected to maximize the bonding forces between the clay particles, thereby
minimizing moisture transport through the liner. With respect to particle movement ('piping'), estimated
fluid velocities in this low-permeability material are too low to move the soil particles. Therefore, piping
is not considered a problem.

For the soil/bentonite layer, three test fills were constructed to demonstrate that materials, methods, and
procedures used would produce a soil/bentonite liner that meets the EPA permeability requirement of less
than 3.9E-08 inches per second. All test fills met the EPA requirements.

A thorough discussion of construction procedures, testing, and results is provided in Report of
Permeability Testing, Soil-bentonite Test Fill, KEH W-105, Project No 86-19005 (Chen-Northern 1991).

The aqueous waste stored in the LERF is typically a dilute mixture of organic and inorganic constituents.
Though isolated instances of soil liner incompatibility have been documented in the literature (F/exible
Membrane Liners for Solid and Hazardous Waste Landfills - A State of the Art Review, Forseth and
Kmet 1983), these instances have occurred with concentrated solutions that were incompatible with the
geomembrane liners in which the solutions were contained. Considering the dilute nature of the aqueous
waste that is and will be stored in LERF and the moderate pH, and test results demonstrating the
compatibility of the high-density polyethylene liners with the aqueous waste (9090 Test Results
VHC-SD-WI05-TD-001, 1991]), gross failure of the soil/bentonite layer is not probable.

Each-basin-alse-is-equipped-with-a floatingvery-lovedel  r-polyethylene cover—The cover is-anchored
and-tensioned-at-the eonerete-wall-at the top-of-the dikes; usinga patented mechanical-tensioning sy stent

1 we-Cd5+«  letsthe-tension+  hanism-and-the-anel iell-atthe-perime ceeh-bashi—Additional
information-on-the-coversystem-is-provided-in-Seetion- £:5.2.5:

C.5.2.1.1 WMateri: Specifications

Material specifications for the liner system and leachate collection system, including liners, drainage
gravel, and drainage net are discussed in the following sections. Material specifications are documented
in the Final Specifications 242-4 Evaporator and PUREX Interim Retention Basins
(W-105/83360/ER-0156, KEH 1990) and Construction Specifications for 242-A Evaporator and PUREX
Interim Retention Basins (W-105, KEH 1990).

Geomembrane Liners. The hish-densitv nolyethylene resin for geomembranes for the LERF meets the
material specifications listed i Key physical properties include thickness (60-mil {0.06-inch)
and impermeability (hydrostatic resistance of over 450 pounds per square inch).  iysical properties meet
National Sanitation Foundation Star  rd 54 (Flexible Membrane Liners, NSF 1985). Testing to
determine if the liner material is compatible with t  cal dilute waste solutions was performed and
documented in 9090 Test Results (WHC-SD-WI105-1D-001, 1991).

Soil/Bentonite Liner. The soil/bentonite adimixture consists of 11.5 to 14.5 percent bentonite mixed into
well-graded silty sand with a maximum particle size of 0.187 inch (No. 4 sieve). Test fills were
performed to confirm the soil/bentonite admixture anolied at I.ERF has hydraulic conductivity less than
3.9E-08 inches per second, as required by ‘or new surface impoundments.

Bentonite Carpet Liner. The bentonite carpet liner consists of bentonite (90 percent sodium
montmorillonite clay) in a primary backing of woven polypropylene with nylon filler fiber, and a cover
fabric of open weave spunlace polyester. The montmorillonite is anticipated to retard migration of
solution through the liner, exhibiting a favorable cation exchange for adsorption of some constituents
(such as ammonium). Based on composition of the bentonite carpet and of the type of aqueous waste
stored at LERF, no chemical attack, dissolution, or degradation of the bentonite carpet liner is anticipated.

Addendum C.37
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excessive hydrostatic pressure. A significant precipitation event (e.g., a 25-year, 24-hour storm) will not
create a hydrostatic problem because the interior sidewalls of the basins are covered completely by the
liners. The covers can accommodate this volume of precipitation without overtopping the dike

(Section C.5.3), and the coarse nature of the dike and foundation materials on the exterior walls provides
for rapid drainage of precipitation away from the basins.

|
|
PCN-LERF-ETF-2017-02 WA7890008967

Protection from Root Systems. Risk to structural integrity of the dikes because of penetrating root
systems is minimal. Excavation and construction removed all vegetation on and around the
impoundments, and native plants (such as sagebrush) grow very slowly. The large grain size of the
cobbles and gravel used as dike construction material do not provide an advantageous germination
medium for native plants. Should plants with extending roots become apparent on the dike walls, the
plants will be controlled with appropriate herbicide application.

Protection from Burrowing Mammals. The cobble size materials that make up the dike construction
material and the exposed nature of the dike sidewalls do not offer an advantageous habitat for burrowing
mammmals. Lack of vegetation on the LERF site  scourages foraging. The risk to structural integrity of
the dikes from burrowing mammals is therefore minimal. Periodic visual inspec s of the dikes provide
observations of any animals present. Should burrowing mamimnals be noted onsite, appropriate pest
control methods such as trapping or application of rodenticides will be employed.

Protective Cover. Approximately 3 inches of crushed gravel serve as the cover of the exterior dike
walls. This coarse material is inherently resistant to the: ect of wind because of its large grain size.
Total annual precipitation is low (6.3 inches 1d a significant storm event (e.g., a 25-year, 24-h

storm) could result in about 2.1 inches of precipitation in a 24-hour period. The orbent capacity of the
soil exceeds this precipitation rate; therefore, the impact of wind and precipitation run-on to the exterior
dike walls will be minimal.

C.5.5 Piping Systems

Aqueous waste from the 242-A Evaporator is transferred to the LERF using a pump located in the

242-A Evaporator and approximately 5,000 feet of pipe, consisting of a 3-inch carrier pipe within a 6-inch
outer containment pipeline. Flow through the pump is controlled by a valve, at flow rates from 40 to

80 gallons per minute. The pipeline exits the 242-A Evaporator below grade anc line  :low grade at
aminimum |4-feet depth for fieeze protection, until the pipeline emerges at the LERF catch basin, at the
corner of each basin. All piping at the catch basin that is less than 4 feet below grade is wrapped with
electric heat tracing tape and insulated for protection from freezing.

The transfer line from the 242-A Evaporator is centrifugally cast, fiberglass-reinforced epoxy thermoset

resin nressure nine tahricated to meet the requirements of ASME D2997, Standard Specification for
Cast Reinforced Thermosetting Resin Pipe (ASME 1984). The 3-inch carrier

piping 1s centered and supported within 6-inch containment piping. Pipe supports are fabricated of the

same material as the pipe, and meet the strength requirements of ANSI B31.3, Process Piping Guide

(ANSI 1987) for dead weight, thermal, and seismic loads. A catch basin is provided at the northwest

corner of each basin where piping extends from the basin to allow for basin-to-basin and basin-to-

200 Area ETF liquid transfers. Drawing H-2-88766, Sheets 1 through 4, provide schematic diagrams of

the piping system at LERF. Drawing H-2-79604 provides details of the piping from the

242-A Evaporator to LERF.

C.5.5.1 Secondary Containment System for Piping

The 6-inch containment piping encases the 3-inch carrier pipe from the 242-A Evaporator to the LERF.
All of the piping and fittings that are not directly over a catch basin or a basin liner are of this pipe-
within-a-pipe construction. A catch basin is provided at the northwest corner of each basin where the
inlet pipes, leachate risers, and transfer pipe risers emerge from the basin.

The catch basin consists of an 8-inch-thick concrete pad at the top of the dike. The perimeter of the catch
basin has an 8-inch-high curb and the concrete is coated with a chemical resistant epoxy sealant. The

Addendum C.45
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which are destroyed in the UV/OX process. These constants are given in 200 Area Effluent
Treatment Facility Delisting Petitiol 1993).

e All organic compounds that are not destroyed in the UV/OX process are assumed to be emitted
from the tanks and vessels into the vessel off gas system.

e No credit for removal of organic compounds in the vessel off gas system carbon absorber unit is
taken. The activated carbon absorbers are used  required to reduce organic emissions.

The calculation to determine organic emissions consists of the following steps:

1. Determine the quantity of organics emitted from the tanks or vessels upstream of the UV/OX
process, using transfer rate values.

2. Determine the concentration of organics in the waste after the UV/OX process using UV/OX
reaction rates and residence times. If the 200 Area ETF is configured such that the UV/OX
process is not used, a residence time of zero is used in the calculations (i.e., none of the organics
are destroyed).

3. Assuming all the remaining organics are emitted, determine the rate, which the organics are
emitted using the feed flow rate and the concentrations of organics after the UV/OX process.

4. The amount of organics emitted from the vessel off gas system is the sum of the amount
calculated in steps 1 and 3.

The organic emission rates and quantity of organics emitted during processing are determined using these
calculations and are included in the Hanford Facility Operating Record, LERF and 200 Area ETF file.

C.6.2.3 Reevaluating Compliance with Subpart AA Standards

Calculations to determine compliance with Subpart AA will be reviewed when any of the following
conditions occur at the 200 Area ETF:

e Changes in the maximum feed rate to the 200 Area ETF (i.e., greater than the 150 gallons per
minute flow rate).

e Changes in the configuration or operation of the 200 Area ETF that would modify the
assumptions given in Section C.6.2.2 (e.g., taking credit for the carbon absorbers as a control
device).

e Annual operating time exceeds 310 days.

C.6.3 Applicability of Subpart CC Standards

The air emission standards o Subpart CC  ply to tank, surface impoundment, and
container storage units that manage waswes with average volatile organic concentrations equal to or
exceeding 500 parts per million by we ™ 1t, based on the hazardous waste cor  isition at the point of
origination (61 FR 59972). However, 1 3D units that are used solely for manager it of mixed waste are
exempt. Mixed waste is managed at the LERF and 200 Area ETF and dangerous waste could be treated
and stored at these TSD units.

TFSD-owner/operators-are-not-required-to-determinethe-8e..o oo vis 0 L iiiis g e
hazardous-waste-if the-wastes-are-placed-n-waste-management- am&s—tha{-emﬁley—an—emssien-eem}s
that-comphy-with-the-Subpart EC-stendards—Thereforesthe-approach-te-Subpart CC-complianse-at-the
LEREapd 200 Arca-ET R isto-demenstrate that the FERE and 200 Arca-ETEmect-the-Subpar-CCcontral
stendards{{Q-CEP 26410984 " TER284.10363,

C.6.3.1 Demonstrating Compliance with Subpart CC for Tanks

Since the 200 Area FTF tanks already have process ven Subpart AA
‘hey are exempt from Subpart CC

Addendum C.50
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Tank Liner Pressure | Foundation | Structural
Description Materials | Controls Materials Support Seams | Connections

Etriuent pH None vent to concrete slap | carpon steel | welaea | flanged
adjustment tank VOG skirt
2025E-60C-
TK-2
Verification Epoxy filtered reinforced structural welded | flanged
tanks vent to concrete ring | steel on '
2025E-60H- atmosphere | plus concrete | concrete base
TK-1A slab
2025E-60H-
TK-1B
2025E-60H-
TK-1C
Secondary waste | None vent to concrete slab | carbon steel welded | flanged
receiving tanks VOG skirt
2025E-601-
TK-1A
2025E-601-
TK-1B
Concentrate None vent to concreteslab | carbon steel | welded | flanged
tanks VOG skirt
2025E-601J-
TK-1A
2025E-601-
TK-1B
Evaporator None pressure concrete slab | carbon steel welded | flanged
Vapor Body indicator/pr frame
Vessel ¢ essure
2025E 601-- relief valve
EV--13 vapor vent

to

DFT/VOG
Distillate flash None Pressure concrete slab | carbon steel | welded | flanged
tank relief I-beam and
2025E-601-TK-2 valve/vent cradle

to vent gas

cooler/VO

G
Sump Tank 1 None vent to concrete reinforced welaed | flanged
2025E-20B- VOG containment | concrete
TK-! containment

basin
Sump Tank 2 None vent to concrete reinforced welded | flanged
2025E-20B- VOG containment | concrete
TK-2 containment
basin

DFT = distillate flash tank
VOG = vessel off gas system

Addendum C.56
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PREPARDNESS AND PREVENTION
-CHANGE CO TROL LOG

Change Control Logs ensure that changes to this unit are performed in a methodical, controlled,
coordinated, and transparent manner. Each unit addendum will have its own change control log with a
modification history table. The “Modification Number” represents Ecology’s method for tracking the
ditferent versions of the permit. This log will serve as an up to date record of modifications and version
history of the unit.

Modification History Table

. ]

08/25/2016 8C.2016.Q2

Change Control Log LERF and 200 Area ETF
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F.1.1.4 Water for Fire Control

A water main is not provided to the LERF. The Hanford Fire Department is equipped with fire engines
for fire control for fires requiring high water volume and pressure. The 200 Area ETF is serviced by two
12-inch raw water lines that are tied into the 200 East Area raw water distribution grids. These lines
provide a looped configuration that supplies two independent sources of raw water for fire protection and
raw water uses. Connections from the 200 Area ETF raw water system supply fire hydrants and the wet
pipe sprinkler system. In the event that water pressure is lost, the Hanford Fire Department is equipped
with fire engines to provide needed water.

F.1.2 Aisle Space Requirement

The operation of the LERF does not involve aisle space. Nevertheless, the LERF and the individual
basins are easily accessible to emergency response personnel and vehicles. A é63-meter{20-feety-wide
service road runs along the base of the basin area on the east, south, and west sides within the operational
security fence.

Aisle spacing at 200 Area ETF is sufficient to allow the movement of personnel and fire protection
equipment in and around the containers. This storage arrangement also meets the requirements of the
National Fire Protection Association (NFPA 1996) for the protection of personnel and the environment.
A minimum 76-eentimeter£30-inch) aisle space is mair  ned between rows of containers as required by

F.2 Preventive Procedures, Structures, and Et ipment
The following sections describe preventive procedures, structures, and equipment.
F.2.1 Unloading Operations, Spill Prevention, and Control

Underground pipelines that transfer aqueous waste to and from the LERF are encased in a secondary pipe.
If a leak is detected in a pipeline, flow in the pipeline wi  be stopped and the cause of the leak
investigated and remediated.

If it is required to transfer aqueous waste from one LERF basin to another, existing transfer puinps are
used as described in Addendum C.

The 2025-ED Load-in Station is monitored continuously during tank-filling operations and filling is
stopped immediately if leaks occur. Care is taken to ensure that even minor leaks are cleaned up
immediately and disposed of in accordance with approved management procedures. Anv snill that is
determined to be a dangerous waste will be managed according to the requirements o

F.2.2 Runoff

The LERF is constructed and opera  to ensure that all aqueous waste is contained within the ins.
The basins are designed and operated to prevent overtopping. Furthermore, the basins are provided with

wvery-low-density-polyethylene-floating covers to prevent e introduction of prec tation into the basins.
The basins also are graded to ensure that all precipitation outside the basins is directed away from the

surface impoundments. :

The basins are constructed so that the top of the basin dikes are approximately 3-seters€9.8 feet} above
grade. The exterior side slopes of the basins have a 2.2¢ 1orizontal) to 1 (vertical) slope. Run-on of
precipitation to the basins from the surrounding area is not possible because the surrounding area slopes
away from the LERF.

Dangerous waste and hazardous chemical handling areas at the 200 Area ETF are designed to contain
spills, leaks, and wash water, thereby preventing run-of! d subsequent releases. All dangerous and/or
mixed waste loading and unloading areas are provided with secondary containment structures as
described in Addendum C, Process Information,

Addendum F.6
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filters, redundant trains are provided to mitigate equipment and system failure. Spare parts are
maintained for essential production and safety equipment.

F.2.5 Personnel Exposure

Atthe LERF and 200 Area ETF, operating practices, structures, and equipment are used to prevent undue
exposure of personnel to dangerous and/or mixed waste. All personnel handling waste use protective
clothing and equipment. All operations are conducted so that exposure to dangerous and/or mixed waste
and hazardous materials are maintained as low as reasonably achievable (ALARA).

Protective clothing and equipment are prescribed for personnel handling chemicals or dangerous waste.
Before the start of any operation that could expose personnel to the risk of injury or illnéss, a review of
the operation is performed to ensure that the nature of hazards that might be encountered is considered
and appropriate protective gear is selected. Personnel are instructed to wear personal protective
equipment in accordance with training, posting, and instructions.

A change trailer at LERF is located between Basins 42 and 43. In addition, the change trailer has an
operations office for working with procedures. Exits within the change trailer are clearly marked. A
storage building is located within the perimeter fence, northwest of the basins. The LERF storage
building also is provided with separate storage areas for clean and contaminated equipment. A
decontamination shower and decontamination building is located at the 272-AW Building, approximately
+-6-leitometers-€1 mile} from the LERF or at the 200 Area ETF.

The 200 Area ETF has eyewash stations and safety showers in convenient locations for use by personnel.
The following structures and equipment were incorporated into the 200 Area ETF design to minimize
personnel exposure.

« Offices, 200 Area ETF Control Room, clean- and soiled-clothes storage areas, change rooms, and
the lunchrooin are situated to minimize casual exposure of personnel.

« Building exit pathways are located to provide rapid egress in emergency evacuations.

» Emergency lighting devices are located strategically throughout the 200 Area ETF.

« Audio and/or visual alarms are provided for all room air samplers, area alarms, and liquid
monitors. Visual readouts for these alarm systems are located in less contaminated areas to
minimize exposure to personnel.

« Areas for decontaminating and maintaining equipment are provided in contaminated areas to limit
the spread of contamination to uncontaminated areas such as the 200 1 a ETF Control Room.

» Instrument interlock systems automatically return process operations to a safe condition if an
unsafe condition should occur.

» The 200 Area ETF ventilation systems are designed to provide airflow from uncontaminated
zones to progressively more contaminated zones.

Whenever possible, exposures to hazards are controlle 2y accepted engineering and/or administrative
controls. Protective gear is used where effective engineering or administrative controls are not feasible,

F.3 Prevention of Reaction of Ignit: e, Reactive, and Incompatible Waste

Typically, aqueous waste managed at the LERF or 200 Area ETF does not display the characteristics of
reactivity or ignitability. Any aqueous waste streams exhibiting these characteristics are blended or
mixed at LERF fo a concentration where the waste no longer exhibits reactive or ignitable characteristics.

Incompatible aqueous waste is not expected to be stored or treated at the I.LERF or 200 Area ETF
(Addendum B, Waste Analysis Plan). Therefore, the requirements o )(a) are not
applicable.

Addendum F.8
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INSPECTION REQUIREMENTS

CHANGE CONTROL LOG

Change Control Logs ensure that changes to this unit are performed in a methodical, controlled,
coordinated, and transparent manner. Each unit addendum will have its own change control log with a
modification history table. The “Modification Number” represents Ecology’s method for tracking the
different versions of the permit. This log will serve as an up to date record of modificat. s and version
history of the unit.

Modification History Table PART III, OPERATING UNIT 3

Modification Date Mo
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Change Control Log LERF and 200 Area ETF
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During the visual inspection, particular attention is paid to valves and fittings for signs of cracking,
deformation, and leakage.

1.1.2.3 Surface Impoundments and Condition Assessment
The following describes the surface impoundiment inspections performed at L1 7.

1.1.2.3.1 Overtopping Control

Under current operating conditions, 2 feet of freeboard is maintained at each LERF basin, which
corresponds to an operating level of 22.2 feet, or operating capacity of 7.8 million gallons. Level
indicators at each basin are monitored to confirm that this level is not exceeded.

Before an aqueous waste is transferred into a basin, administrative controls are implemented to ensure
overtopping will not occur during the transfer. The volume of feed to be transferred is compared to the
available volume in the receivingbasin. The transfer is not initiated unless there is sufficient volume
available in the receiving basin or a cut-off level is est lished. The transfer into the basin would be
stopped when this cut-off level 1s reached.

The LERF basins also are ided with floating very-low-density-polye + :overs that are designed
and constructed to prevent overtopping by the introduction of precipitation and dust into the basins.
Overtopping and flow control also are discussed in Ac  ndum C.

1.1.2.3.2 Impoundment Contents

The LERF basins are inspected weekly to assess whether the contents are escaping from a basin. Level
indicators are inspected weekly to check for unaccountable change in the level of the basins.

1.1.2.3.3 Leak Detection

The leachate detection, collection, and removal system is described in Addend  C. The leachate
collection sump pump is activated when the liquid level in the leachate sump reaches a preset level. A
flow meter/totalizer measures the amount of leachate removed. In addition, the timer on the leachate
pump tracks the cumulative pump run time. The leak rate through the primary liner can be determined
using one of two methods:

1) Measured as the leachate flow meter/totalizer 1dings (flow meters/totalizers are located on the
outflow line from the collection sumps in the bottom of the LERF basins) or

2) Calculated using the pump operating time readings multiplied by the pump flow rate (the pump
runs at a constant flow rate).

Calculations using either method are sufficient for compliance. If either the flow meter/ totalizer or pump
operating time system is not functioning, this is identified as an abnormal cond on (see Section I.1).

The LERF employs a double v between 242-A Evaporator and LERF and between
LERF and 200 Area ETF. The regulations do not require a discussion of piping for
surface impoundments. However, tor the purvoses of comprehensive coverage of the LERF, inspections
and integrity assessments are performed on 2 piping system. Aqueous waste 2., process condensate)
is transferred from the 242-A Evaporator to the LERF via a buried pipeline. Likewise, aqueous waste is
transferred to the 200 Area ETF via buried pipelines. At the LERF dikes, aboveground piping serves to
transfer waste from one basin to another.

The buried pipelines normally are continuously monitored during transfers by a leak detection system
(Addendum C). Leak detection system alarms annunciate to the 200 Area ETF Control Room, which is
monitored continuously during waste transfers and daily when no waste is transferring. As an alternative
to continuous leak detection, the transfer lines can be inspected daily during transfers by opening the
secondary containment drain lines at the LERF catch basins (for 242-A Evaporator transfers to LERF)
and the surge for LERF transfers to 200 Area ETF) to inspect for leakage. During the routine
inspections at LK, tne aboveground piping system is inspected for signs of leakage and for general

Addendum 1.7
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e Provide all members of the BERO with: understanding of their roles and responsibilities in the
event of an emergency.

e Minimize the effects on the health and safety of personnel, property, the environment, programs,
and the public.

e Provide prompt internal and external notifications to the responsible authorities.

2.1 Distribution

At a minimum, controlled document copies of this BEP will be located as follows:
BED emergency response bag

BM file

325RPL HWTU’s Operating Records’

EP Program Office

PNNL SOC

Hanford Emergency Operations Center (EOC) (Hanford Site facilities only)
Management Support Group (MSG) eme

Alternate Incident Command Post (ICP)

The 325RPL BEP mav be viewed and/or| nt

link. Copies of the BEP that are printed trom this website are

consiaered uncontrolled copies.

2.2 Acronyms

* Section 2.1, Bullet 4: Permit Requirement, Class 1 Modification 03/31/16



EPA

IC
ICP
M

LA/LAI

PNNL

SAS

SOC
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ter

Environmental Protection Agency (EPA Generator Identification Number)

Incident Commander
Incident Command Post
rident Manager

Limited Area Island

Pacific Northwest National Laboratory

Radiological Hazard Assessor

Staging Area Supervisor

Security Operations Center
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TDP Testing Designated Position

2.3 Making Changes to the Building Emergency Procedure

PNNL-MA-110, PNNL Emergency Management Plan, requires the BED to keep the
Emergency Preparedness (EP) program manager advised of any changes to e BEDs. This
may be accomplished by memo or email. The NTU Permit Coordinator and the RCRA
Subject Matter Exper re also required to be notified before any changes are made to
the BEP.

To request revisions to this procedure, refer to ADM-001, Document Production
& Distribution.

3.0 Building Emergency Response Organization

3.1 Emergency Telephone Numbers

In the event of an emergency, specific detailed facility information may be needed.
Knowledge of the building, utilities, and radiation hazards can be obtained from the staff
listed in the following table. Contact the PNNL SOC at 375-2400 if unable to contact any of
these staff members using the numbers provided. [WAC-173-303-350(3)(d)]
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that fires, explosions, and releases do not occur, recur, or spread to other
dangerous waste.

- Monitoring for leaks, pressure buildup, gas generation, or ruptures in valves,
pipes, or other equipment as appropriate'?.

e Approving re-entry and/or rescue operations:

e Arranging care for any injured persons and contacting their line management:

e Notifying the HWTU permit personnel of any planned changes to the BEP-

e Verifying hazardous spill/release events are logged in the HWTU operating records-

° al conditions; see F [ Exhibit,

e Providing a thorough briefing to the Hanford Site emergency responder (e.g., Hanford
Fire Department (HFD), Hanford Patrc

e Maintaining emergency equipment'3:

e Verifying that the Environment: Support Contact will provide any necessary
notifications to regulatory agencies, such as the Washington State Department of
Ecology, and verifying that required written reports to regulatory agencies are
completed within 15 days of eveni :rmination'*:

e Performing an annual review and update of the 325RPL BEP-
¢ Planning, conducting, and documenting results of building emergency drills:
e Informing the EP program manager of any changes in 325F L BEDs:
e Being thoroughly familiar with the following:
- the 325RPL BEP
- all operations and activities
- locations and characteristics of waste handling
- locations of all records
—  physical layout of the building and area of responsibility .
3.5 Incident Command Post Communicator

The individual responsible for conveying the event emergencyv classification to the EOC Shift
Office, phoning the Patrol Operations C¢ )11 (cell)toin atea
conference telephone bridge between the EOC Shift Office,
and ICP Communicator. Initiates and maintains a communication line between the Event
Scene Liaison at the Hanford EOC and the ICP. As a precautionary measure, the BED

12 Section 3.4, Paragraph 2, Bullet 17: Permit Requirement, Class 1 Modification 09/30/15
13 Section 3.4, Paragraph 2, Bullet 24: Permit Requirement, Class 1 Modification 09/30/15
4 Section 3.4, Paragraph 2, Bullet 25: Permit Requirement, Class 1 Modification 03/31/16
'3 Section 3.4, Paragraph 2, Bullet 29: Permit Requirement, Class 1 Modification 03/31/16
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The 325RPL CHA initially reports to the ICP for an event briefing and then coordinates with
the HFD Operations Section Chief; he/she provides technical support forno  adiological
hazardous material response. Typically, the 325RPL Industrial Hygienist and the Industrial
Hygienist assigned to the HFD, staft this position. In conjunction with the RHA, this
individual will recommend PPE to the HFD.

When the CHA is activated to respond to an emergency
must be completed.

Individual Staff Member Responsibilities

e Announces or activates the appropriate alarm, calls the PNNL SOC (37  400), and
notifies management upon observing an emergency'®.

e Avoids exposure to harmful and life-threatening conditions.

e During emergencies, if it can be done safely, secure classified documents and
electronic storage media (ESM) before leaving Limited Areas (LA). If this cannot be
done without endangering yourself: 1) take the classified )cuments and ESM with
you, if time permits; 2) report to the staging area, and; 3) inform the BED and then
call 375-2400 to report an incident of security concern.

e [fevacuating due to a fire alarm and you are wearing special PPE or
anti-contamination clothing, segregate yourself from others at the staging area until
surveyed by a RPT.

e Provide the BED with any information to assist in evaluating the
emergency condition.

e Remain at the staging area and follow the instructions of the BED and SAS".
e Read and understand the Emergency Information Posting (EIP) and BEP.

e Become familiar with the location of the BEP on the 325RPL webpage and
HDI Work Control

e Wear your Emergency Preparedness information card.
e Know where the earest fireali  pu box is located.

e Sign into accountability lo

'® Section 3.15, Bullet I: Permit Requirement, Class 1 Modification 09/30/15
'7 Section 3.15, Bullet 6: Permit Requirement, Class 1 Modification 09/30/15
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3.21 Environment, Safety, and Health Advis ' Responsibilities

The Worker Safety and Health Representative will provide guidance for establishing safety
requirements for mitigation and recovery actions. This includes coordinating any s port
needed from other disciplines of the PN} nvironment, Health, Safety, and Security
Directorate (i.e., Environmental Compliance Representatives (ECR), Radiological Control,
Hveiene. and Field Services Representative The ECRs anc

onduct activities within specitic hazardous waste management activity
areas and provide support to the BED in case of an emergency.

The Environmental Support Contact (375-2966) will provide any necessary notifications to
regulatory agencies such as the Washingt:  State Department of Ecology and will transmit
required written reports to regulatory agencies within 15 days of event termination'®.

3.22 Line Management
The responsibilities of line management include the following activities:
e accounting for staff members
e reporting missing or injured staff membersto e SAS
e assisting the SAS if requested
e performing the necessary actions addressed in HDI
e acting as a health advocate for injured/ staff members

e keeping the BED informed of changes in programmatic activities that could affect an
emergency event

e providing or verifying training for staff members
e providing training for unescorted visitors for whom he/she is responsible

e keeping the BED and Zone Wardens informed of staff members who may require
assistance in an emergency event

e providing staff, who are residents in the 325RPL or are qualified Fissionable Material
Hand s, with a Personal Nuc ir Accic 1t Dosin

Line management has the responsibility to assure that each PNNL staff member performing
work in or having unescorted access approval into the 325RPL reviews
annually and documents the review with their Training Coordinator.

3.23 New Staff Assigned to 325RPL

All new assignees to the 325RPL facility all complete initial training within 10 (ten)
working days of assignment. All temporary personnel with unescorted access are required to
receive this training before beginning work in the 325RPL facility.

'® Section 3.2 Paragraph 2: Permit Requirement, Class 1 Modification 03/31/16









5.2

5.3

5.4

5.5

Physical (Industrial) Hazards

The 325RPL Building contains industrial hazards such as high-voltage equipment,
high-temperature eauipment. elevated work areas, and overhead hazards. Refer to the

Hazard Awareness Summaries that are posted at the
entrance to each space 1or speciiic details.

Dangerous Mixed Waste

See Section 5. Refer to the ‘0 identify the location of any
dangerous mixed waste location i

Radioactive Materials

See Section 5.1. Refer to the ‘0 identify the loc  on of any dangerous
mixed waste location in a spx

Criticality

The 325RPL Building is a Hazard Category 2 non-reactor nuclear facility designed as a
multi-purpose research facility. Fissionable materials are stored and used in various lab
spaces (Controlled Areas). Limits and controls for mitigating the criticality hazards are
described in the posted Criticality Safety Specifications. A fissionable material ne manager
and fissionable material handler supervisor are assigned responsibility for each

controlled area.

PNNL-DSA-325, Radiochemical Processing Laboratory Documented Safety Analysis
(325RPL’s Documented Safety Analysis [DSA]), analyzes various scenarios regarding
potential criticality incidents and establishes a Nuclear Criticality Safety Program as a safety
management program. The Nuclear Criticality Safety Progra evaluates fissionable material
handling and storage at the 325RPL and provides engineered features, limits, and
administrative controls necessary to assure the possibility of a criticality event remains
extremely unlikely.

The criticality safety risk of firefighting within each controllc area is evaluated and areas are
posted with appropriate symbols when a limi  ion on the use of water or other extinguishing
agents is warranted. These limitations are also identified within the HFD Pre-incident Plan.

A criticality accident at the 32! PL is a credible event.

is maintained to mitigate the impact of an accidental criuicanty on racility stair and visitors
through rapid notification and an immediate evacuation. The system is tested on a
semi-annual basis.
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6.0 Potential Emergency Conditions and Appropriate Response

6.1  Explosion/Fire/Fire Alarm?’

If you are involved with, or are in close roximity to an explosion, a fire, or discovery of a
fire, or have indication that the fire alarm is sounding, perform the following:

6.1.1
6.1 1

6.1.1.2
6.1.1.3

Fire/Explosion

Sound the alarm by pulling the fire alarm pull box. See the guidance for the
exception to this step below.

Exception to pulling the fire alari  1f a simple and safe action can be taken
that will immediately and positively ext guish a small fire (e.g., pulling the
plug on a malfunctioning lab instrument, isolating a fuel source such as
quickly closing a valve that is immediately at hand, smothering the flame),
then pulling the fire alarm pull box is not necessary, and the fire may :
extinguished prior to calling the PNNL SOC at 375-2400.

i

Evacuate the building through the nearest exit that can be safely used.

Once in a safe location, notify the PNNL SOC at 375-2400 and provide the
following information (if known):

e nature and location of the event

e conditions of the event appear to be degrading, (i.e., the fire appears
to be escalating or building structures are being compromised)

e your name and callback telephone number
e time event began or was discovered
e number and condition of any injured personnel

¢ name(s) and amount(s) of any chemical(s) that are involved or may be burning as
a result of a fire-

*% Section 6.1, Permit Requirement, Class 1 Modification 03/31/16









6.2.1.1
6.2.1.2
6.2.1.3

6.2.1.4

6.2.1.5
6.2.1.6

6.2.1.7
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Move personnel away from the substance.
Notify nearby personnel of the emergency.

Prevent personnel exposure by restricting access to the spill area by setting up
barricades, closing doors, etc.

Notify the PNNL SOC  375-2400: 1 wide the following:
e nature and )cation of the event

e name(s) of chemicals involved, amounts, sources, and known hazards about the
chemicals

e if the spill has been contained

e if any material has been released to the environment

e any corrective actions in progress

e name(s) of anyone contaminated or injured in connection with the incident
e other hazards that may or may not be related to the spill

e time incident began or was discovered

e current status of the event (e.g., spill contained or not contained)

e name, location, and callback telephone number of person reporting the incident.
Notify the BED, CSM, and the Safety and Health Representative.

Take steps to contain the spill/release IF, and only 1F:

e The identity of the substance is known.

e Harzards of the substance are known (flammable, toxic, radioactive, corrosive
material) and can either be controlled or they do not present an immediate thr

e Appropriate PPE and control/cleanup supplies are readily available.

e Theindivic (s) performing the task have had training related to spill/leak
control and can safely :rfor the action(s) without assistance, or assistance is
readily available from other trained personnel.

Steps to contain the spill/release may include, as appr. riate:

e Build a containment of absorbent materials and restrict access to the affected area.

e Tighten closures, tip the container to stop the leak, use plugging, or patching
materials or over packing.

e Perform initial cleanup of the spill area by transferring contents to appropriate
non-leaking containers using the appropriate procedures and tools.










6.2.3

6.2.3.1
6.2.3.2

6233
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For Events that Involve Transp« :ation and/or Damaged Packaging of
Hazardous Material or Dangerous Waste that Arrives at the 325RPL.:

DO NOT move the shipment.
Notify the BED, CSM, and the Safety and Health Representative.

e The receiver of the shipment or discoverer of the damaged package will provide a
synopsis of the situation and the actions taken, if any, to the BED, CSM, and the
Safety and Health Representative.

The BED will evaluate the event and initiate appropriate actions for minor
events/spills per Section 6.2.1 or Section 6.2.2 as appropriate.

e Treat any release from the package as a hazardous material spill and perform
response actions as appropriate.

6.3  Unusual, Irritating or Strong Odors??

6.3.1

6.3.1.1

If an unusual odor is detected and e source is unknown, e type and location of
the odor should be reported to the BED and the BED will determine the
appropriate actions.

If the odor is determined to be potentially dangerous, then:
e Initiate a building evacuation by pulling the fire alarm.

e Assemble at the staging area located at the lower south parking lot, south end of
Lane #9.

e Zone Wardens report to the SAS.

e [fclassified1 1terials (e.g., documents, ESM, test materials) are removed from
the LA or left unsecured within the LA

- Inform the SAS that classified material has been left in an unsecured
condition or has been removed from the LA.

- Call the PNNL SOC at 375-2400 and report the details surrounding the
classified materials security event.

- SAS shall provide information to the BED concerning the
classified material.

e Personnel who are wearing PPE clothing or are suspected of being contaminated
shall be segregated from ¢ r building occupants and shall be surveyed by
radiological control personnel. PPE will be discarded as directed by the RF

e Zone Wardens and all staff are to remain at the staging area and must follow the
instructions of the BED.

** Section 6.3, Permit Requirement, Class 1 Modification 03/31/16
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6.5 Criticality and Criticality Safety Limit Violations

6.5.1

6.5.1.1

6.5.1.2

6.5.1.3

6.5.1.4

In the Event of a Potential Criticality Safety Limit Violation,
Perform the Following.

The staff member discovering an actu: or potential criticality safety mit
violation shall follow the steps below (also described in e
operating documents).

e Stop work immediately in the area without making any changes to
present conditions.

o 1sure that any fissionable ma ‘ials or other equipment and materials close
enough to interact with fissionable materials are not moved or disturbed.

e Immediately notify the BM. If not available, call the PNNL SOC at 375-2400
and state the problem.

Upon notification, the BM shall:
e Call the PNNL SOC at 375-2400 and state the problem.

¢ Notify the Fissionable Material Line Manager and supervisor for the
controlled area.

e Contact the Nuclear Criticality Safety Program Manager 308-2946 or Nuclear
Safety and Facility Authorization Manager 947-2344 to obtain nuclear criticality
safety program staff support.

Upon notification, the Fissionable Material Line Manager shall:
e Ensure that all work activities in the affected area are stopped.

e Post warning signs at appropriate locations requiring permission from the
Fissionable Material Line Manager to enter the area.

Upon notification, the Nuclear Criticality Safety Program Manager shall:
e Confirm whether a limit violation exists.

e Determine if a second contingency still provides for prevention of criticality or
other danger if limit has been Hlated.

1s are identified as a loss o!
in the Event Classifiers Procedure. 'he BM
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10.2  Fire Control Equipment

Portable Class ABC fire extinguishers are located throughout the facility. Each

Class ABC extinguisher is capable of suppressing fires involving ordinary
combustible materials, flammable liquids, oils, paints, flammable gases, and fires
involving electrical equipment. Class D extinguishers will be located in areas
vulnerable to Class D fires if reactive metals are stored there (e.g., dangerous waste
storage room). Manual dry chemical fire extinguishers are installed in the Shielded
Analytical Laboratory hot cells and are available outside the HLRF A and B hot cells.
The fire extinguisher locations are identified on the floor plans

(Attachments 1 3).

Portable Class ABC fire extinguishers with piercing tips are located in each lab that
contains a glovebox. These extinguishers are for the HFD use only. 325RPL staff
have not been trained in their use. The piercing tipped fire extinguisher locations are
identified on the floor plans (Attachments 1 3).

325RPL is equipped with an automatic fire detection, alarm, and suppression system.
Five wet pipe and one dry pipe sprinkler system provide automatic fire suppression.

A Mobile Command Post Vehicle can be obtained from the HFD at 373-2230. The
HFD Battalion Commander will approve and dispatch the vehicle.

10.3 Communications Equipment/Warning Systems

Fire Alarm Pull Boxes are located throughout the facility. The primary locations are
at all exits of the facility. All locations are shown on the floor plans
(Attachments 1-3).

Hanford Site Telephone Notification Systen 's a component of the Hai rd
Emergency Notification System and designed to use the existing telephone system to
notify individual employees. When the phone is answered, a recorded message will
provide event information and inform staft of protective actions they are e;  :cted

to take.

PNNL Communicator Notification System (CNS) is a system that will allow
emergency messages to be communicated quickly to all staff via the . NNL phone
system, other subscribed phones (e.g., text or voice call to personal cell phones), and
the PNNL email system. Phones at PNNL in offices, conference rooms, labs, and
common areas such as lobbies, conference rooms, and lunchrooms are notified by the
system. When the phone is answered, a recorded message will provide event
information and inform staff of protective actions they are expected to take. This can
be activated by having the BM, IM, or MSG Lead call 375-2400.

A Criticality Alarm Syster is prese  in the building. The svstem is
eauipoed with neutron-sensitive criticality detectors. The

alarms in locations where the expected dose from
may exceed 12-rads in free air. The system is tested and maintained in accordance
with preventive maintenance procedures.
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BE}

~ lab coat
- leather gloves
- chemical-resistant gloves (e.g., nitrile)

! Required in accumulation areas containing liquid acidic wastes.
2Required in accumulation areas containing liquid caustic wastes.
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14.0 References and Source Requirements

14.1

14.2

References (as revised)

ADM-001, Document Production and Distribution

ADM-EPIP-2.0, Management Support Group Procedure

ADM-EPIP-3.0, Recovery Plan

ADM-EPIP-7.0, PNNL Active Shooter Response Procedure

HDI Exhibit

HDI Exhibit

HDI Work C

HDI Workfl

PNNL Guides for Post-Natural Phenomena Hazard Building Inspection

PNNL-DSA-325, Radiochemical Processing Laboratory Documented Safety Analysis

PNNL-MA-110, PNNL Emergency Management Plan

RCP-8.1.02, Quick Sort Survey of Personnel

RPL-PLN-701, RPL Business Continuity Plan

SOP-325-003, 325 Building Heating, Ventilation and Air Conditioning
Emergency Shutdown

Source Requirements (as amended)

10 CFR 835, “Occupational Radiation Protection,” Code of Federal Regulations.

DOE/RL-94-02, Hanford Emergency Management Plan, U.S. Department of Energy
Richland Operations Office.

DOE-0223, RL Emergency Implementing Procedure \pplicable to PNNL-Managed
Facilities on the Hanford Site, U.S. Department ot Energy Richland Office.

RCRA Site-Wi : Permit WA7890008967, Hanford Facility Dangerous Waste Permit,
Resource Conservation and Recovery Act of 1976.

RLEP 1.0 - Appendix 'NNL.325.

WAC 7 .0 40, “Preparedness and Prevention,” Washington Administrative Code,
Olvmpia. Washington.

WAC-173-303-350, “Contingency Plan and Emergency Procedures,” Washington
Administrative Code. Olvmpia. Washington.

WAC-173-303-360,
Washington.
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14.3 Emergency Preparedness Checklists (as revised)
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Quarter Ending June 30, 2017 24590-LAW-PCN-ENV-16-008

Hanford Facility RCRA Permit Modification Notification ‘orm
Part lll, Operating Unit 10
Waste Treatment and Immobilization Plant

Index

Page 2 of 3; Hanford Facility RCRA Permit, Part Ili, Operating Unit 10, Waste Treatment and Immobilization Plant

This integrity assessment includes two LAW RLD system vessels; the LAW Plant Wash Vessel (RLD-VSL-
00003) and the LAW SBS Condensate Collection Vessel (RLD-VSL-00005) including their appurtenances or
offspring items.

The LAW RLD system vessels assessed inch =
1. RLD-VSL-00003 iocated at Flevation 3’-0” in Cell, Room L-0126
2. RLD-VSL-00005 located at |  vation 3'-0" in Cell, Room L-0126 of the LAW Facility

Submitted by Co-Operator: eviewe( b NED Drasvae Affiaa:
vl e //7441/%*/ 4///7//7 _ _ _
Roger J. Land 7 Date’ J. k. Grinusian vaws

24590-SENV-F00011 Rev 30 (Revised 9/17/2015) Ref: 24590-WTP-GPP-SENV-010


















24590-LAW-N1D-RLD-00002
Rev. 4

C(C ROSION VAI ATION

Corrosion/Ero n Detailed Discussion

The SBS Condensate Collection Vessel (RLD-VSL-00005) normally receives condensate from LOP-SCB-00001/2, LOP-VSL-00001/2, and
LOP-WESP-00001/2 drains via RL.D-VSI.-00004 The contents of RLD-VSL-00005 are normally transterred to TLP-VSL-00009A/B n
the Pretreatment facility every 24 to 48 hours Transfers can be routed to PWD-VSL-00044 in the Pretrcatment (PT) Facility and, 1n an off-
normal scenarto when the other vessels are unavailable, to the RLD-VSL-0003

Under the Direct-Feed Low Activity Waste (DFLAW) configuration, effluent will be transferred from RLD-VSL-00005 to the DEP system
evaporator feed vessel, DEP-VSL-00002 During DFILAW operation, the routes to the PT Facility wiil be blanked

1  General/Uniform Corrosion Analysis

a Background

General or umform corrosion 1s corrosion that 1s distributed unifermly over  surface of a material without appreciable localizatton  This
teads to relatively uniform thinning on sheet and plat tenials 2 zeneral thinning on one side or the other (or both) for pipe and tubing
It 15 recognized by a roughening of the surface and usually by the presence of corrosion products  The mechanism of the attack 1s an
electrochemucal process that takes place at the surtace of the material Differences in composition or ortentation between small areas on the
metal surface create anodes and cathodes that facititate the corrosion process

b  Component-Specific Discussion

The vessel is exposed to submerged bcd scrubber condensate from LOP-VS1.-00001/2 and LOP-SCB-00001/2, expected to be alkaline and
at 122 °F (140 °F maximum), as well as the contents of RI.D-VSL-00004 (hquid from C3/C5 effluent drains) that are at 121 °F (150 °F
maximum), but have pH from 1 to 11 At the normal conditions, temperature of the vesse! ~2n be as high as 166 °F and the pH can fall
below 1 Based on these conditions, a 6% Mo alloy 1s recommended for the vessel botton  ad and shell

2 Pitting Corrosion Analysis

Pitting 1s localized corrosion of a metal surface that 1s confined to a point or small area and takes the form ot cavities Chlonde 1s known to
initiate pitting of stainless steel and related alloys 1n actd and neutral solutions  Normally the vessel 1s to operate at about 132 °F at a pH
below 1 (nominal expected to be pl1 0 65) Maximum operating temperature ts 166 °F based on the maximum temperature of SBS
condensate received from the LOP system, the maximum temperature of the contents of RLD-VSL-00004, and allowing for the heat of
agitation The vessel 1s operated such that conditions do not promote localized corrosion The solution in the vessel 1s not left stagnant
Liquids are pumped from the vessel itermuttently

The chemistry and operating conditions n this vessel do not fall within the limits established for a 6% Mo atloy (AL-6XN®) in Table 1-3 of
WTP Materials Localized Corrosion Design Limits report, 24590-WTP-RPT-M-11-002 While the nominal temperature of 132 °F ts within
the limits, the maximum temperature cxcecds the specified imit - The pH below 1 1s also not within the imuts However, with the abihty to
adjust the pH of the process stream by addition of caustic to the upstream vessel, RLD-VSL-00004, a 6% Mo alloy (AL-6XN®) 1s deemed
satisfactory For conventence, this companison 1s documented on page 6 of this corroston evaluation

3 Crevice Corrosion Analysis

Crevice corrosion 1s a form of localized corroston of a metal or alloy surface at, or immediately adjacent to, an area that 15 shielded from full
exposure to the environment because of close proximity of the metal or alloy to the surtace of another material or an adjacent surface of the
same metal or alloy Crevice corrosion is similar to pitting in mechanism  Crevices in this vessel are limited by the design and fabrication
practice  All welding uses butt welds, and crevices are limited to wash ring hangers and other internals  With the stated operating
conditions, a 6% Mo alloy like UNS N08367 would be the mimmum acceptable

The chemustry and operating conditions in this vessel do not tall within the himits established for a 6% Mo alloy (AL-6XN®&) in Table 1-3 of
24590-WTP-RPT-M-11-002 Howe with the ability to adjust the pH of the process s~ m by addition of caustic to the upstream vessel,
RLD-VSL-00004, AL-6XN® 15 deemed sat tory

4  Stress Corrosion Cracking Analysis

Stress corrosion cracking (SCC) s the cracl of a material produced by the combined action of corrosion ustained tensile stress
(residual or applied) Stress corrosion cracking (SCC) 1s the cracking of a material produced by the combined action of corrosion and
sustained tenstle stress (residual or applicd) The exact unt of chloride required to cause stress corrosion king 15 unknown The
exact amount of chloride required to cause stress corrosion cracking 1s unknown This is because the amount varies with temperature, metal
sensitization, and the environment and also because chloride tends to concentrate under heat transfer conditions, by evaporation, and
electrochemically duning a corrosion process

With the ability to adjust the ptl of the process stream by addition of caustic to the upstream vessel, RLD-VSL-00004, a 6% Mo alloy s
deemed satistactory despite the chemistry and operating conditions for this vessel that do not tall within the limits established for a 6% Mo
alloy (AL-6XN®) in Table 1-3 of 24590-WTP-RPT-M-11-002 More corrosion-resistant alloys such as Hastelloy® C-22® and Hastelioy®
C-276 (UNS N06022 and N10276), are suitable for internal piping or nozzles and are required for any high-temperature internal lines
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12 Fretting/Wear Analysis

Fretting corrosion refers to corrosion damage caused by a slight oscillatory shp between two surfaces  Similar to galling but at a much
smaller movement, the corrosion products and metal debris break off and act as an abrasive between the surfaces, producing a classic
three-body wear problem. This damage 15 induced under load and rep  d relative surface motion  Conditions which lead to fretting are
not present in this vessel, therefore, fretting is not a concemn

13 Galvanic Corrosion Analysis

Galvanic corrosion 1s accelerated corrosion caused by the potential difference between the two dissimilar metals in an electrolyte

Onc material becomes the anode and the other the cathode. Corrosion occurs on the anode material at the interface where the potential
gradient 1s the greatest. A potential difference of more than 200 mV is needed for a sufticient driving force to nitiatc gal ¢
corrosion The potential ditference tor any combination of alloys used 1n the vessel design 1s not suffictent for galvanic currents to
overcome the passive protective film  For such alloys, there is negligible potential difference, so galvanic corrosion is not a concern

14 Cavitation Analysis

Cavitation 1s the formation and rapid collapse of cavities or bubbles of vapor or gas within a liquid resulting from mechanical or
hydrodynamic forces Cavitation 1s typically associated with pumps and orifice plates, not vessels The agitator bladc is susceptible to
cavitation For this reason, agitators are rcplaceabic components. WTP design limuts conditions which lead to cavitation; therefore,
cavitation is not a concern

15 Creep Analysis

Creep 1s ime-dependent strain occurning under Stress and 1s described as plastic flow, ytelding at stresses less than the yield strength. Creep
1s only experienced in plants operating at high temperaturcs. Temperatures much greater than one half the absolute melting temperature of
the alloy are necessary for thermally activated creep to become a concern  The vessel operating and design temperatures are too low to lead
to creep, thercfore, creep 15 not a concern

16 Inadvertent Nitric Acid Addition

At this time, the design does not provide for the presence of nitric acid reagent 1n this system Additionally, the vessel sees low pH under
normal operating conditions. Addition of nitric acd into the system would require opcrator intervention to complete the routing  Nitric acid
1s a known nhibitor solution for alloys used on the Project The presence of nitric acid is not a concern for these alloys; especially at the
operating temperatures listed.

17 Conclusion and Justification

The conclusion of this evaluation is that, based on the normal operating conditions, RLD-VSL-00005 can be fabricated from a 6% Mo alloy
(bottom head) and Type 316L stainless steel (top head) and is capabic of providing 40 years of service. Based on the expected operating
conditions, the 6% Mo alloy 1s expected to be satistactorily resistant to uniform and localized corrosion Based on 24590-WTP-M0C-50-
00004, the probable loss due to uniform corrosion over 40 years 1s 0 024 inch, loss due to uniform erosion over 40 years 1s 0 004 inch A
design corrosion allowance of 0 04 inch 1s recommended and exceeds the corroston and erosion atlowances identified in 24590-WTP-MOC-
50-00004

Based on comparison of the process conditions documented 1n 24590-WTP-RPT-PR-04-0001-04, agatnst the limits for AL-6XN® (6% Mo
alloy) documented in 24590-WTP-RPT-M-11-002, WTP Materials Localized Corrosion Design Limits, the PCDS values, which take into
account conditions at contract maximum values, do not currently fall within the applicable hmits. However, chemical adjustment in the
upstream vessel, RLD-VSL-00004, will produce a condensate flow strcam that is compliant with the design limits for AL-6XN®.

No localized erosion of the vessel 1s expected. so no additional localized protection 1s required

18 Margin

The uniform corrosion allowance for the vessel is 0 04 inch based on the range of inputs. system knowledge, handbooks, literature, and
engineering judgment/experience  The service conditions described above result in a predicted uniform loss due to uniform corrosion and
croston of 0.028 inches The specified minimum corrosion allowance exceeds the minimum required corrosion allowance specified in the
input calculations, therefore, margin is provided. The uniform corrosion design margin for the operating conditions 1s sufficient to expect a
40 year operating life and 1s justified in the referenced calculations

The localized corrosion margin ts based on comparison of the process conditions documented 1n 24590-WTP-RPT-PR-04-0001-04 against
the imuts for Type 316L and AL-6XN® documented 1n 24590-WTP-RPT-M-11-002. The PCDS values, which take into account
conditions at contract maximum valucs, are within the applicable limits.

The erosion allowance of 0 004 inch is based on 24590-WTP-M0C-50-00004, Wear Allowance for WTP Waste Slurry Systems The

recommended uniform erosion allowance provides sufficient protection for erosion of the vessel walls. The margin 1n the crosive wear
allowance 15 contained in the referenced calculation (24590-WTP-M0C-50-00004)
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6.9.3  Description of Process Functions
6.9.3.1  Receive Liqui Effluents

The following process streams taken trom Process Flow Diagram 24390-LAW-MS-V17T-00014 and
associated drawing change notices (DCNS) are inputs to RED-VSL-00003:

e LOPOS - SBS condensate fron1 LOP-VSL-000012 & LOP-SCB-00001/2
e RILD35-RLD-VSL-00004 via RLD-BULGE-00001

6.93.1.1 LOPOS - SBS condensate from LOP-VSL-00001/2 & LOP-SCB-00001/2

Stream LOPOS-1 1s the submerged bed scrubber condensate from the LOP-VSL-00001'LOP-SCB-00001.
Off-gas from LAMP-MLTR-00001 is processed  wgh LOP-SCB-0G001 and the scrubber condensate is
sent to LOP-V'SL-00001 then recycled back through the LOP-SCB-000061. The LOP-VSL-00001. LOP-
SCB-00001 condensate eftluent is then subsequently transferred to RLD-VSL-0000S,

Stream LOPOS-2 15 also the submerged bed scrubber condensate from the second LAW melter train LOP-
VSL-00002. LOP-SCB-00002. Oft-gas from LMP-MLTR-00002 is processed through LOP-SCR-00002
and the scrubber condensate is sent  _OP-V'SL-00002 then recycled back through the LOP-SC  -00002.
The LOP-VSL-00002-LOP-SCB-00002 cor  1sate effluent 15 then subsequently ransferred to RLD-
VSL-00003.

Molarity

The sodium concentration of LOPOS may range from 0.1 to 0.2 M (24590-WTP-DB-PET-09-001. Table
B-19. Ref 7.1.1(3)). The nonunal sodium concentration 1s the average of this range, 0.15 M and the
upper sodium concentration for stream LOPOS 1s 0.2 M.

111e nonuual wniperature of stream LOPOS ranges from 121 10 122°F i24590-WTP-DB-PET-09-001.
Table B-19. Ref. 7.1.1(3)). The mmimum temperatuze is 104°F aud the maxinmun is 140°F (24590-
LAW-AVC-LOP-00001. Section 6.1. Ref. 7.1.4(21)). Therefore. 122°F i< considered nominal
temperanue and 140°F is considered the highest expected remperature for streamy LOPOS

Solids Cot © on

The solids wul range from 0.2 to 0.3 wi®e UDS (24390-WTP-DB-PET-09-001. Table B-19. Ref.
7.1.1(3)5. The nonunal solids concentration for stream LOPOS 15 the average of this range. 0.25 wit%o
UDS.

o ~

e nnnnum and maximum density of strean:  JP03 is 62.2 1b:ff to 62.8 1b-fP . respectively (24590-
LAW-AVC-LOP-0000]. Section 7.6.2. Ref. 7.1.4211. The nonnal slurry density is the average of this
range. 62.5 b At

Slurry pH

Slury pH for stream: LOPOS ranges from ~ to 13 (243590-WTP-DB-PET-09-001. Table B-19. Ref.
7.1.103)). The resulting pH for this stream will be provided in the corrosion data sheer.
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6.9.3.3  Mix Liquid Effluents

Mixing within the SBS Condensate Collection Vessel is accomplished by operating mechanical agitator
RID-AGT-00002. The agitator 1s provided to properly nux the contents and to suspend solids
accumulated 1n the vessel for ransfer or sampling operations.

6.9.3.4 Transfer Collected Effluents

The following process streams taken from Proces:  low Diagram 24590-LAW-NS-VITT-00014 (Ref.
7.1.3(19) and associated DCNs are outputs from RLD-VSL-00005:

e RLD2I - Discharge effluent to TLP-VSL-00009A/B
e Overflow fo RLD-VSL-00003

6.9.34.1 RLD21 - Discharge effluent to TLP-VSL-00009A/B

Stream RLD21 1s the collected submerged bed scrubber condensate trom LOP-VSL-00001 2 & LOP-
SCB-00001:2 thar is normally discharged to the LAW SBS Condensate Receipt Vessels (TLP-VSL-
00009A'B) in the PT Facility via RLD-BULGE-00004.

The countents of the SBS Condensate Collection Vessel (RLD-VSL-N0003) are normally mansterred to the
LAW SBS Condensate Collection Vessel (TLP-VSL-00009A/B} in the PT Facility every 24 to 48 howurs.

-\I-I-..lh.
Tue sudinm concentration in stream RLD21 ranges betwean 0.1 M and 0.2 M (24590-WTP-DB-PET-09-
001. Table B-25 Ref. 7.1.1(3)).

T erature
Tne minimum. normal. and maximum remperatures for stream RLD21 are 104, 132 and 166°F
respectively (24500-LAW-NVC-RLD-00007. Section 8. Sheer No. 14. Retf. 7.1.4(22)).

Solids Concentration
The solids concentration in stream RLD21 is below 10 g/L_ which is approxinately Izss than | wt®e UDS
{24590-LAW-MVC-RLD-0000™. section 6.1.5a, Ref. 7.1 4(22)).

Liguid Densitv
The minimun. normal. and maximuni sluty density for stream RLD2 ! (with low solids content) is 61.7.

62.5. and 62.8 1A respectively (24590-LAW-MVC-RLD-0000". Section 8. Sheet No. 14, f.
T.LA22).

Liguid pH

The range of slury pH reported i the PIBOD for stream RLD21 15 2.0 to 12.5 (24390-WTP-DB-PET-
09-001. Table B-25. Ref. 7.1.1(3)). Shury pH 1s not controlled for stream RL.D21. as RLD-VSL-00003
(where stream RLD21! originates) does not have the capability to neutralize. The resultant pH for stream
RLD21 will be provided in the corrosion data sheet.

RLD-VSL-00005: Sheet: 13 of 15






CORROSION EVALUATI Y

24590-LAW-N1D-R] -00002

Rev. 4

24590-WTP-RPT-PR-04-0001-04, Rev. 00A
WTP Process Corrosion Data-Volume 4

6.9.5.2 Infrequent Operations

The SBS Condensate Collection Vessel (RLD-VSL-00005) 15 equipped with two spray nozzles. RLD-
NOZ-00004/5, for remote vessel washing. Denuneralized water 15 normally supplied to the spray nozzles
for interior surtace washdown for scheduled cleanmng purposes. decontanunation of the vessel for
maintenance purposes. or 1 dilute the liquid inside the vessel. In order 1o aid decontamunation of the
vessel. chemicals e 2. sodiun hyvdroxide) can be added to the supplied demineralized water via a wash
cart, however. pH adjustiment will typically be accomplished within the receiving vessels. TLP-VSL-

00009A/B.
NaOH Mol--*v Temperature (°F) Weight % UDS
Stream i umoer Normal e { Mormal Upper Nornmnal l Upper
Spray Nozzles 0.1 - 7 93 0 0
{RLD-NOZ-00004.5 }

Note: Caustic (sodium hydroxide) is delivered at 19M (30wt%s) and dituted for a number or auties

(24590-WTP-DB-ENG-01-001. Section 6.4. Ref. 7.1.1(2)
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S End Grain Corrosion Analysis

End grain corrosion s preferential corrosion which occurs along the worked direction of wrought stainiess steels exposed to hghly
oxidizing acid conditions  End grain corrosion 1s exclusive to metallic product forms with exposed end grains from shearing or
mechanical cutting and only occurs when exposed end grains are exposed to highly oxidizing acid conditions  Such conditions are not
present n this vessel, therefore, end grain corrosion 1s not a concen

6  Weld Corrosion Analysis

The welds used 1n the fabrication will follow the WTP specifications and standards for quality workmanship The matenials sclected
for this fabrication are compatible with the weld filler metals and ASME/AWS practice Using the welding practices specified for the
project, there should not he gross micro-segregation, precipitation of secondary phases, formation of unmixed zones, or volatilization
of the alloying element.  t could lead to localized corrosion of the weld Controls on the cover gas, heat input, and interpass
temperature limit the heat unt Welding procedure review will confirm appropriate weld filler metal 12 enecified  Corrosion at welds
15 not considcred a problem in the proposed environment  No additional allowance 1s made for weld t :0rrosion

7  Microbiologically Influenced Corrosion Analysis

Microbiologically influenced corrosion (MIC) refers to corrosion affected by the presence or activity, or both, of microorganisms
Typically, with the exception of cooling water systems, MIC 1s not observed 1n operating systems The proposed operating conditions
are suitable for microbial growth, but the system 1s downstream of the main entry points of microbes so the possibility of MIC 15
small Rinsing with untreated process water may be a concern, rinsing with demincralized water 1s recommended Conditions that
lead to MIC arc not present in this system

8  Fatigue/Corrosion Fatigue Analysis

Fatigue 1s the process of progresstve localized permanent structural change occurring in a material subjected to fluctuating stresses
less than the ultimate tensile strength of the material  Corrosion fatigue 1s the process wherein a metal fractures prematurely under
conditions of simultaneous corrosion and repeated cyclic loading at lower stress levels or fewer cycles than would be required to cause
tatigue of that metal in the absence of the corrosive environment

Corrosion fatigue 1s a function of the cyclic toading and corrosive conditions  The vesset design 1s such that fatigue loads adhere to
design code limitations  Based on 24590-WTP-MVC-50-00009, LAW. BOF, and [AB Vessel Cyclic Datasheet Inputs, vesscl
temperatures experience no significant changes, therefore, there 1s no significant thermal cycling It can be stated that conditions with
leads to fatigue or corrosion fatigue are not present in this vessel.

9  Vapor Phase Corrosion Analysis

Conditions 1n the vapor phase and at the vapor/liquid interface can be sigmficantly different than those present in the hiquid phase
The corrosion evaluation of the vapor phase portion of the vessel considers the surface will be covered with a water vapor condensate
and possibly droplets of splashed waste and rinse sotution The vessel 1s fitted with wash rings that will be used periodically to wash
down the sides The vapor space corrosion rates are less than the immersed surfaces and the transport away from the surface will be
{ess because of the no-flow conditions  As compared to the eorrosion in the immersion section, the corrosion rates in the vapor space
are much lower Vapor phase corrosion is not a concern

10 Erosion Analysis

Erosion s the progresstve loss of material from a solid surface resulting from mechanical interaction between that surface and a
fluid, a multi-component fluid, or solid particles carried with the fluild  Velocities within the vessel are expected to be low  While
tha PCDS shows no solids, hased on 24590-WTP-DB-PET " 901, Proceec Inputs Basis of Nesion (PIBONI the solids could be as
1 is 3 wt% -Erosion alls ce of 0 016 inch for Type and 316l iless steel col :nts witk ds content below

25 wt% at low velocities (up to 12 fs) 1s based on 24590-WTP-MOC-50-00004, Wear Allowance for WT¥ waste Slurry Systems
Since the AL-6XN® 1s normally harder and stronger than the austenitic stainless steels, the erosive wear atlowance used for the
austenitic stainless steel is conservative when used for AL-6XN®

Conditions that lead to localized erosion are not present in this vesset so no localized erosion allowance 1s necessary

11 Galling of Moving Surfaces Analysis

Where two metals are moving 1n contact with each other without lubrication, there 1s a nsk of damage to their surfaces No moving
unlubricated surfaces are present within the vessel, therefore, galling 1s not a concern.

12 Fretting/Wear Analysis

Fretting corrosion refers to corrosion damage caused by a slight oscillatory slip between two surfaces Simular to galling but at a much
smaller movement, the corrosion products and metal debris break oft and act as an abrasive between the surfaces, producing a classic
three-body wear problem This damage 1s induced under load and repeated relative surface motion. Condttions which lead to fretting
are not present in this vessel, therefore, fretting 1s not a concern
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This vessel performs additional svstem funcrions bevond the process functions. bur these are outside the
scope of this document. The non-process functions are not discussed any further in this document.
However. they are listed below ror completeness:

o Confine azardous Materials
e Flush System Components

e Report Systent Conditions

6.8.3  Description of Process Functions
6.8.3.1 Receive Liquid Effluents

The following process streams taken froni Process Flow Diagram 24590-LAW-A5-V15T-00014 (Ref.
7.1.3(19)) and associared DCN-s are its to RLD-VSL-00003:

e RLD2S - Vessel Washes or Off-Spec Matenal

e RLD335 - Suspect radioactive material front the C3 €5 Drains ‘Sump Collection Vessel RLD-
VSL-00004

e  (3/C5 Effluent trom Process Eftluent Cell Sumps

e (C3°C3 Effluent from LVP-TK-00001 Containment Drain

¢  Suspect Radioactive Liquid fromi NLD-V'SL-00003

o Vessel overtlows from RLD-VSL-00005

6.8.3.1.1 RLD25 - Vessel Washes or Off-Specification Material

Stream REDZ23 is the wash eftluent or off-specification material from LCP-VSL-00001. LCP-VSL-
00002. LEP-VSL-00001. LFP-VSL-00002. LFP-VSL-00003. and LEP-V'SL-00004.

Molarity
The sodiun molarity of stream RLD23 normally ranges from 0.1 to 0.2 M.

Temperature
Heat losses in the piping between the AW vessels. sumps. and RED-VSL-00002 are assumed to be

negligible due to the short piping distance and the high transfer rate. The vessel i1s normally operating
between 76°F and 77°F (24590-WTP-DB-PET-09-001. Appendix B. Table B-25. Ref. 7.1.1(3)). To be
highest expected. the maxininn operating temperature is the same as that of the LAW SBS Condensate
Collection Vessel (RLD-VSL-00005), which 1s 166°F (24590-LAW-AIVC-RLD-0000S. Section 6.1.3.
Ref. 7.1.4(23).

Solids Concel tion

The normal concentration of suspended solids for process siream RED2S 15 2.3 10 3.0 wt®o UDS (24300-
WTP-DB-PET-09-001. Appendix B. Table B-25. Ref. 7.1.1(3)).
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The normal and e upper solids conentration in stream RLD27 is 2.3 and 3.0 w®o UDS, respectively
(24390-WTP-DB-PET-09-001. page B-25. Ref. 7.1.1(3)}. .

"7 uid Density

1ne normal density of RLD27 is 62.4 Ib ft* which is that of water. The upper slurry density of RLD27 is
based on the design specific gravity in RLD-VSL-00003 where streamt RLD2 " originares. which is 1.38
(24590-L AW-MVD-RLD-00007. Ref. ~.1.5(7)). Therefore. the upper slury density is also 86.2 1b/tr.

Liquid pH

Vessel pH adjustunent can be accomplished within the vessel by addition of sodium hvdroxide from a
wash cart via the wash nozzles. However. pH adjustment will tvpically be accompli  =d witlun the
receiving vessel PWD-VSL-00044. Therefore the averaze resultant pH for stream RLD27 will be
provided 1 the cotrosion data sheet.

6.8.3.4.2 Over w to RLD-VSL-00004

RLD-V'SL-00003 overflows through a 6 inch line to the LAW conunon overflow header. which flows
into the C3:C35 Drains. Sump Collection Vessel (RLD-VSL-00003). The overtlow line has conntections for
flushing capability 1o facilitate cleaning. washing. decontaninating or unpluzging the line and a check
valve to prevent the spread of contamination to the DIW utility system. The overflow line 1s designed to
e tree-draining, without traps and seals.

6.8.4  Process Modes

6.8.4.1 Normal Operations

Based on the assessment of streams frequently transferred in and out of RLD-VSL-00003. the following
process modes are considered:

s RID27 - Discharge effluent to PWD-V'SL-00044

Streain RLD27 1s the collected effluent primarily from LAW vessel washes. drains, and sumps. In
addition. the vessel also collects overflows from other plant vessels. The Plant washes. draius. and sumps
collected in the Plant Wash Vescel {RLD-VSL-00003) are normally transferred to the PTF Plant Wash
Vessel (PWD-VSL-00044).

Section 6.8.5.1 summarizes in tabular form the process mode characterized by stream RLD27.

6.8.4.2  Iufrequent Operations

Based on the assessinent of streams infrequently transferred in and out of RLD-VSL-00003. the following
process mode 15 considered:

¢ Decontamunation of RLD-VSL-00003 via spray nozzles (RLD-NOZ-000023)

Section 6.8.5.2 sununarizes in tabular form the infrequent process mode characterized by
decontamination of RLD-VSL-00003.

RLD-VSIL.-00003: Sheet: 16 of 17












































































































24590-LAW-3PS-MBTV-T0001 v 6
LAW Thermal Catalytic Oxidizer/Reducer

Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic Energy A
of 1954 (4 A), are regulated at the US Department of Energy (DOE) facilities exclusively by D(
acting pursuant to its AEA authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive
responsibility and authority to regulate source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is provided for process description
purposes only.
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1.6 Safety/Quality Classifications

1.6.1 Refer to the MDS in Section 2 « the MR for Safety Class, Quality Level, and Seismic
Category classifications related to the LAW Thermal Catalytic Oxidizer/Reducer and the
Ammonia/Air Dilution skid.

2 Applicable Documents
2.1 General

2.1.1 Work shall be done in accordance with the referenced codes, standards, and documents
listed below, which are an integral part of this specification.

2.1.2 When specific chapters, sections, parts, or paragraphs are listed following a code, industry
standard, or reference document, only those chapters, sections, parts, or paragraphs of the
document are applicable and shall be applied. For the codes and standard  sted in Section
2, the specific revision or effective date identified shall be followed. Ifa« 2 orrevision is
not identified, the latest issue, including addenda, at the time of quotation, shall apply.

2.2 Industry Standards
2.2.1 Deleted

222 ASME  31.3 - 1996, Process Piping Code, as tailored in Appendix C of 24590-WTP-
SRD-ESH-01-001-02, Safety Requirements Document Vol. I (see Attachment 2)

2.23 ASME B & PVC, Section VIII-2013, Division |: Rules for Construction of Pressure
Vessels

224 ASME Y 14.100, Engineering Drawing Practices

2.25 ASTM — E84-08, Surface Burning Characteristics of Building Materials

2.2.6 Delete

2.2.7 AWS D1.6-1999, Structural Welding Code, Stainless Steel

2.2.8 NEMA 250-2003, Enclosures for Electrical Equipment (1,000 Volts Maximum)
2.2.9 NFPA 70 — 1999, National Electrical Code

2.2 ) NFPA 497-1997, Recommended Practice for the Classification of Flammable Liquids,
Gases, or Vapors and of I wdous (Classified) Locations for Electrical Installations in
Chemical Process Areas

2.2.11 UL 467-2007, Standard for Safety Grounding and Bonding Equipment
2.2.12 UL 508-2007, Standard for Safety Electric Industrial Control Equipment
2.2.13 UL 508A-2007, Standard for Industrial Control Panels

2.2.14  ANSIK®6I.1 - 1999, Sufety Requirements for the Storage and Handling of Anhydrous
Ammonia, as tailored in Appendix C of 24590-WTP-SRD-ESH-01-001-02, Safety
Requirements Document Vol. Il (see Attachment 1)

2.2.15 ASME AG-1 1997 with ASME AG-1a-2000 Addenda, Code on Nuclear Air & Gas
Treatment

2.2.16  Deleted
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3.16

3.16.2

3.16.3
3.16.4
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Testing and Inspection Requirements

The Completion Supplier shall submit un-priced Purchase Orders with attachments
showing tflow down of requirements to engineering under document category 33.0, on the
G-321-E form. The Completion Supplier is only required to submit the un-priced POs that
contain items that will be used in an application that has been designated as “Q” by the
Buyer.

The Completion Supplier shall provide fabrication drawings with a Bill of Material. The
Bill of Material shall include the WTP Quality Level (Q or CM). The Buyer will determine
the WTP Quality level during the drawing review process.

Deleted

Testing and Inspection Requirements for LAW TCO & Ammonia / Air Dilution Skid
Components

Testing and inspection requirements are derived from the related CGD plan as developed
by the Procurement Engineering Group. or completeness of project records the
Completion Supplier shall submit the Inspection, examination and te  -esults to the Buyer
via the G-321-E Document Category 33.0.

3.16.4.1 General Requirements for Components Listed in this Section

[.  Testing and inspection activities listed herein are derived from the BNI
Commercial Grade Dedication plans. [n some instances, the tests may be
equivalent to tests required in other sections of this specification.  "this is the case,
a duplication of the test or inspection is not necessary as long as the test or
inspection fulfills both requirements. All other tests and inspections listed in this
section are strictly for the verification of critical characteristics.

1. Inspect all supplier documentation for compliance with the purchase order
requirements and verify that all components in a single line item of the PO have
been manufactured and supplied from the same heat/lot of the base materi  to the
greatest extent possible. If there arc  fferent heat/lots for a single line item, it may
have an impact on the sampling to be performed for testing and inspections. (see
VIII below)

III.  PMI (OES or XRF), hardness, proof load and/or tensile testing shall be performed
by a laboratory that is accredited by one of the following organizations —
-A2LA
-NVLAP
-1AS
-ACLASS
-PILA
-L-A-B
The specific test must be included in the scope of the current
certification/accreditation at the time the test is performed as verified on the
accrediting organization’s website. The purchase order Hr testing at an accredited
laboratory shall require that tests be performed in accordance with the accredited
program. The lab results must contain a statement that the test(s) were performed
in accordance with their accredited program. If no labs with this accreditation are
available, the Buyer shall be advised of the lab that the Completion Supplier will
use with sufficient notice to allow for surveillance activities of ¢ tests by the
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following markings shall be present on each flange- heat #, manufacture’s name or
trademark, material, & size.

Sampling is not permitted.

Dimensional Inspection

Perform dimensional inspection of the pipe, fittings, flanges, and flow conditioner that are
to be used in production as follows:

Pipe- Wall thickness at each end of the pipe
Pipe Fittings- Wall thickness at each end

End to End and / or End to Centerline
Flange- " ckness

Bore iamet
Flow Conditioner- Outside Diameter

Thickness

Normal sampling per EPRI TR-017218 Table 2-1, Recommended Set of Nondestructive
Test, and Inspection Sampling Plan.

TESTING REQUIREN NTS
Tensile / Yield/Elongation Testing

Perform tensile, yield, and elongation testing of the pipe, fittings, and flanges (except pipe
caps or plugs)

Sample per plan found in EPR]I R-017218 Table 2-2, Recommended Destructive Test and
Inspection Sampling Plan.

Note: Flow conditioner is excluded from this testing

Chemical Cr~-osition Testing"*’~~ification

Perform PMI on the pipe, fittings, flanges, and flow conditioner.

Normal sampling per EPRI TR-017218 Table 2-1, Recommended Set of Nondestructive
Test, and Inspection Sampling Plan.

3.16.4.3 Testing and Inspection Requirements for the ADS fans to be pe »n 1by the
Completion Supplier
All testing and inspections shall be performed, as detailed below, to verify compliance with
Section 3.17.12 of this specification and other purchasing document requirements.

INSPECTION REQUIREMENT

Visual Inspection

Inspect the fans and related documentation as received from the supplier for conformance
with the purchasing documents.

Sampling is not permitted.
TESTING REQUIREMENT

Pressure Boundary Integrity Testing/Verification
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TESTING REQUIREMENTS

Chemical Composition Testing/Verification

Perform Pl on all valve bodies and end connections.
Sampling is not permitted.

Pressure Boundary Integrity Testing/Verification

Perform shell pressure test per ASME B16.34, Section 7. The performance of this test will
use the system design pressure in lieu of the 38 C (100 F) pressure rating. No less than 1.5
{ zs the system design pressure for hydrostatic test, or 1.1 times the system design
pressure for pneumatic test, according to the cation of the item tested.

Normal sai ling per EPRI TR-017218 Table 2-1, Recommended Set of Nondestructive
Test, and Inspection Sampling Plan.

3.16.4.6 Testing and Inspection Requirements for Pressure Regulator to be performed by the
Completion Supplier
All testing and inspections shall be performed to verify compliance with ASTM A351,
ASME B31.3, and B16.34,asa icable.
INSPECTION REQUIREMENTS

Visual Inspection - Material Markings lent cation

Inspect pressure regulator to confirm that the marking/identification is in accordance with
purchasing documents, is clearly readable, and has no indication of re-marking by other
parties.

Sampling is not permitted.
TESTING REQUIREMENTS

Chg=innt Mrmemneivic- Testing/Verification

Perform PMI on regulator body.
Sampling is not permitted.

Pressure Boundary Integrity Testing/Verification

Perform pressure test, the performance of this test will use the system design pressure, no
less than 1.5 times the system design pressure for hydrostatic test, or 1.1 times the system
design pressure for pneumatic test, according to the location of the item tested.

Sampling is not permitted
3.16.4.7 Testing and Inspection Requirements for Y- Strainer to be performed by the
Completion Supplier

All testing