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Ms. Greta P. Davis

~ Nuclear Waste Program

State of Washington Department of Ecology
3100 Port of Benton Boulevard
Richland, Washington 99352

Dear Ms. Davis:

Department of Energy

Richland Operations Office
P.O. Box 550
Richland, Washingtcn 99352

JAN 10 7005

15205
EDMC

CLASS 1 MODIFICATIONS TO THE HANFORD FACILITY RESOURCE CONSERVATION
AND RECOVERY ACT (RCRA) PERMIT (QUARTER ENDING DECEMBER 31, 2004)

In accordance with Condition I.C.3 of the Hanford Facility RCRA Permit (Permit), enclosed for
your notificaticn are the Class I modifications for the quarter ending December 31, 2004. These
modifications update information in Part TIT of the Permit. The Part IIT Class 1 modifications
pertain to the Liquid Effluent Retention Facility and 200 Area Effluent Treatment Facility, the
Waste Treatment and Immobilization Plant, and the 300 Area Waste Acid Treatment System.
The Class 1 modifications identified are under implementation. The Class 1 modifications are
being made to ensure that all activities are conducted in compliance with the Permit. A record of
these modifications 1s maintained in the Hanford Facility Operating Record. '

If you have any questions, please contact me, or your staff may contact Joel Hebdon, Director,
Office of Environmental Services, on (509) 376-6657. '

Sincerely,

léith A. Kiein

OES:ACM

Enclosures:. .
i. LERF, 200 ETF and WTP
2. 300 Area WATSs System

cc w/encls:

S. Harris, CTUIR -

R. Jim, YN _

P. Sobotta, NPT -

J. H. Swailes, ORP

Admunistrative Record, IIF RCRA Permit
Environmental Portal, LMSI

Ecology NWP Library

HF Operating Record, (S. A. Thompson, FHI)

Manager

cc w/o encls:

K. Conaway, Ecology

L. J. Cusack, Ecology
R. H. Gurske, FHI :
J. P. Henschel, BNI

S. J. Skurla, Ecology
M. A. Wilson, Ecology
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Descugjqon of Modification: ‘

Chapiter 4,0, §4. ”2 1: Replace Chapter 4.0 with the attached Chapter4 0
4. 2 1 Load In Station

Thc E’I‘F receives aqueous waste from LER.F or the Load-In Station. The ETF Load-In Statlon, located due east
{ of the surge tank and outside of the perimeter fence (Figure 4.4), was designed and constructed to provide the
capability to unload, store, and transfer aqueous waste to the ETF or LERF from tanker trucks and other
containers (such as drums). The Load-In Station consists of two truck bays equipped with Joad-in tanks, transfer
pumps, filtration system, level instrumentation for tanker trucks, leak detection capabilities for the containment
basin and transfer line, and an underground transfer line that connects to lines in the surge tank berm, allowing
transfers to either the ETF surge tank or LERF._The Load-In Station is covered with a steel building for weather
| protection. Tanker trucks and other containers are used to unload aqueous waste at the Load-In Station. To
perform unloading, the tanker truck is positioned on a truck pad, a load-in' transfer line is connected to the truck,
and the tanker contents are pumped into one of the Load-In Station tanks, the surge tank, or directly to the LERF.
For container unloading, the container is placed on the truck pad and the container contents are pumped into one
of the Load-In Station tanks, the surge tank, or directly to the LERF, '

During unloadm g operatlons, solids may be removed from the waste by pumping the contents of the tanker truck
or container through a filtration system. If solids removal is not needed, the filtration system is not used and the
solution is transferred directly to the Load-In Station tanks, surge tank, or to LERF.

Any leaks at the Load-In Station drain to the sump. A ledk detector in the sump alarms locally and in the ETF
control room. Alternatively, leaks can be visually detected.

WAC 173-303-8630 Modification Class’ ’ Class 1 Class " Class 2 Class 3
Please mark the Modification Class: ' X '

{ Enter relevant WAC 173-303-830, Appendix 1 Modification citation number:, (d) Other modifications.
Request a determination that the modification be reviewed and approved as a Class '1 modification.

Modification Approv%:ﬂ’?es D No {state reason for denial). Reviewed by Ecology:

Reason for denig_t_:_ ; ) . ‘
W8 ey

G.P f)avis Date

! Class 1 modifications requiring prior Agency approval.

2then the proposed modification should ,Appendix 1 830-303-1731f the proposed modification does not match any modification listed in WAC
12 Class or down graded to , This status may be mainfained by the Department of Ecology .status 3automatlcalky be givena Class 1,

if appropnate o
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Quarter Ending 12/31/2004 _ _ LERF and 200 Area ETF

4.0 PROCESS INFORMA-TION _

Thisl chapter provides a detailed discussion of the LERF and ETF processes and equipment. The LERF
and ETF comprise an aqueous waste treatment system located in the 200 East Area that provides storage

-and ireatment for a variety of aqueous mixed waste. This aqueous waste includes process condensate.

from the 242-A Evaporator and other aqueous waste generated from onsite remediation and waste
management activities.

The LERF consists of three lined surface 11:npoundments or basins. ‘Aqueous waste from LERF is
pumped to the ETF for treatment in a series of process units, or systems, that remove or destroy -
essentially all of the dangerous waste constituents. The treated effluent is discharged to'a State-Approved
Land Disposal Site (SALDS) north of the 200 West Area, under the authority of a Washington State

~ Waste Discharge Permit (Ecology 2000) and the Final Dehshng (40 CFR 261, Appendix IX, Table 2).

4.1 LIQUID EFFLUENT RETENTION FACILITY PROCESS DESCRIPTION

Each of the three LERF basms has an operating capacity of 29.5-million liters. The LERF receives
aqueous waste through several inlets including the following:

» A pipeline that connects LERF with the 242-A Evaporalor

» A pipeline from the 200 West Area

« A plpelme that connects LERF to the Load-In Station at the ETF
« A series of sample ports located at each basin.

Figure 4.1 presents a general layout of LERF and associated pipelines. Aqueous waste from LERF is
pumped to the ETF through one of two double-walled fiberglass transfer pipelines. Effluent from the

ETF also can be transferred back to the LERF through one of these transfer plpelmes These pipelines are
equipped with leak detection located in the annulus between the inner and outer pipes. In the event that
these leak detectors are not in service, the pipelines are visually inspected during transfers for leakage by
opening the secondary containment drain lines at the ETF end of the transfer pipelines. .

Each basin is equipped with six available sample risefs constructed of 6-inch perforated pipe. A seventh
sample riser in each basin is dedicated to influent aqueous waste receipt piping (except for aqueous waste
received from the 242-A Evaporator), and an eighth riser in each basin contains liquid level

instrumentation. Each riser extends along the sides of each basin from the top to the bottom of the basin

and allows samples to be collected from any depth. Personnel access to these sample ports is from the
perimeter area of the basins.

A catch basin is provided at the northwest corner of each LERF basin for aboveground piping and
manifolds for transfer pumps. Aqueous waste from the 242-A Evaporator is transferred through piping
that ties into piping at the catch basins. Under routine operatlons, a submersible pump is used to transfer
aqueous waste from a LERF basin {o the ETF for processmg or for basin-to-basin transfers. This pump is

comnected to a ﬁxed mamfold on one of four available risers.

Ezch basin consists of a multllayer liner system supported by a concrete ‘anchor wall amund the basm
perimeter and a soil-bentonite clay underlayment. The multilayer liner system consists of a primary liner -
in contact with the aqueous waste, 2 layer of bentonite carpet, a geonet, a geotextile, a gravel layer, and a
secondary liner that rests on the bentonite underlayment. Any aqueous waste leakage through the primary
liner flows through the geonet to a leachate collection system. The leachate flows to a sump at the
northwest corner of each basin, where the leachate is pumped up the side slope and back into the basin
above the primary liner. Each liner is constructed of high-density polyethylene. A floating cover made of

Attachment 34.4.1
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very_low—density polyethylene is stretched over each basin above the primary liner. These covers serve to f—«
keep unwanted materia! from entering the basins, and to minimize evaporation of the liquid contents. i

42 EFFLUENT TREATMENT FACILITY PROCESS DESCRIPTION

The ETF is designed as a flexible treatment system that provides treatment for contaminants anticipated
in process condensate and other onsite aqueous waste, The design influent flow rate into the ETF is
approximately 570 liters per minute, with planned outages for activities such as maintenance on the ETF

- systems.  Maintenance outages typically are scheduled between treating a batch of aqueous waste, -
referred to as treatment campaigns. The effluent flow (or volume) is equivalent to the influent flow (or

volume)

The ETF generally receives aqueous waste directly from the LERF. However, aqueous waste also can be
transferred from the Load-In Station to the ETF. Aqueous waste is treated and stored in the ETF process -
area in a series of tank systems, referred to as process units. Within the ETF, waste also is managed in
containers through treatment and/or storage. Figure 4.2 prowdes the relatlve locations of the process and
container storage areas within the ETF,

The process units are groupcd-in either the primary or the secondary treatment train. The prirhary

+treatment train provides for the removal or destruction of contaminants. Typically, the secondary

treatment train processes the waste by-products from the primary treatment train by reducing the volume
of waste. In the secondary treatment train, contaminants are concentrated and dried to a powder. The
liquid fraction is routed to the primary treatment train. Figure 4.3 provides an overview of the layout of
the ETF (2025E Building). Figure 4.4 presents the ETF floor plan, the relative locations of the individual _
process units and associated tanks within the ETF, and the locatmn of the Load—in Station, Ty

The dry powder waste and maintenance and operations waste are containerized and stored or treated in

. the container storage area or in collection or treatment areas within the Process Area. Secondary

containment is provided for all containers and tank systems _(iﬂcluding ancillary equipment) housed
within the ETF. The trenches and floor of the ETF comprise the secondary containment system. The
floor includes approximately a 15.2-centimeter rise (berm)-along the containing walls of the process and

'_container storage areas. Any spilled or leaked material from within the process area or container storage

area is collected into trenches that feed into either sump tank 1 or sump tank 2. From these sump tanks,
the spilied or leaked material (i.e., waste) is fed to either the surge tank and processed in the primary

. treatment train or the secondary waste receiving tanks and processed in the secondary treatment train. All
. tank systems outside of the ETF are provided with a secondary containment system.

In the following sections, several figures are prowded that present general 111ustrat10ns of the treatment
umts and the relation fo the Process. -

421 -L_d_aad-;In Station

The ETF receives aqueous waste from LERF or the Load-In Station. The ETF Load-In Station, located

due east of the surge tank and outside of the perimeter fence (Figure 4.4), was designed and constructed to

provide the capability to unload, store, and transfer aqueous waste to the ETF or LERF from tanker trucks

and other containers (such as drums). The Load-In Station consists of two truck bays eqmpped with load-

in tanks, transfer pumps, filtration system, level instrumentation for tanker trucks, leak detection

capabilities for the containment basin and transfer line, and an underground transfer line that connects to R
lines in the surge tank berm, allowing transfers to either the ETF surge tank or LERF. The Load-In R
Station is covered with a steel building for weather protection. - Tanker trucks and other containers-are
used to unload aqueous waste at the Load-In Station. To perform unloading, the tanker truck is
positioned on a truck pad, a "toad-in’ transfer line is connected to the truck, and the tanker contents are

Attachment 34.4.2
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pumped into one of the Load-In Station tanks, the surge tank, or directly to the LERF. For container
unloading, the container is placed on the truck pad and the container contents are pumped into one of the-

" Load-In Station tanks, the surge tank, or directly to the LERF,

During unloading operations, solids may be removed from the wasfe by pumping the contents of the -
tanker truck or container through a filtration system. I solids removal is not needed, the filtration system
is not used and the solution is transferred directly to the Load_-In Station tanks, surge tank, or to LERF.

Any leaks at the Load-In Station drain to the sump. A leak detector in the sump alarms locally and in the
ETF control room. Altematlvely, leaks can be visually detected

4,22 Effluent Trea_tmentFacllity Operating Conﬁgnratxon-

Because the operating conﬁguratlon of the ETF can be adjusted or modified, most aqueous waste streams
can be effectively treated to below Delisting and Discharge Permit limits. The operating configuration of
the ETF depends on the unique chemistry of an aqueous waste stream(s). Before an aqueous waste
stream is accepted for treatment, the waste is characterized and evaluated. Information from the

-characterization is used to adjust the treatment process or change the configuration of the ETF process

units, as necessary, to optimize the treatment process for a particular aqueous wasie stream.

Typlcally, an aqueous waste is processed first in the primary treatment train, where the ETF is configured
to process an aqueous waste through the UV/OX unit first, followed by the RO unit. - However, under an
alternate configuration, an aqueous waste could be processed in the RO unit first. For example, high
concentrations of nitrates in an aqueous waste might interfere with the performance of the UV/OX. In
this case, the ETF could be configured to process the waste in the RO unit before the UV/OX unit.

The flexibility of the ETF also allows some aqueous waste to be processed i in the secondary treatment
train first. For example, for small volume aqueous waste with hlgh concentrations of some anions and
metals, the approach could be to first process the waste stream in the secondary treatment train. This
approach would prevent premature fouling or scaling of the RO unit. - The liquid portion (i.e., untreated
overheads from the ETF evaporator and thin film dryer) would be sent to the primary treatment train.

Figures 4.5 and 4.6 provide example process flow diagrams for two different operating configurations.

'4.2.3  Primary Treatment Train

The primary treatment train consists of the following processes:

Influent Receipt/Surge tank - inlet, surge capacity

Filtration - for suspended solids removal

UV/OX - organic destruction

pH adjustment - waste neutralization

Hydrogen peroxide decomposition - removal of excess hydrogen perox1de
Degasification - removal of carbon dioxide

RO - removal of dissolved solids

IX - removal of dissolved solids

Verification - holding tanks during verification.

Reverse Osmosis. The RO system (Figure 4.9) uses pressure to force clean water molecules through
semi-permeable membranes while keeping the larger molecule contaminants such as dissolved solids and
large molecular weight organic materials, in the membrane. The RO process uses a staged configuration
to maximize water recovery The process produces two separate streams, including a clean 'permeate and

Attachment 34.4.3
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secondary waste produced.

Influent Receipt/Surge Tank. Depending on the configuration of the ETF, the surge tank is one inlet
used to feed an aqueous waste into the ETF for treatment. In Conﬁguranon 1 (Figure 4.5), the surge tank

- is the first component downstream of the LERF. The surge tank provides a storage/surge volume for

chemical pretreatment and controls feed flow rates from the LERF to the ETF. However, in -
Configuration 2 (Figure 4.6), aqueous waste from LERF is fed directly into the treatment units. In tlns
configuration, the surge tank receives aqueous waste that has been processed in the RO units and
provides the feed stream to the remaining downstream process units. In yet another configuration, some
small volume aqueous waste could be received into the secondary treatment train first for processing. In
this case, the aqueous waste would be received dn‘ectly into the secondary waste receiving tanks. Finally,
the surge tank aiso receives waste extracted from vanous systems within the primary and secondary -
treatment tram while in operation.

The surge tank is located outside the ETF on the south side. In the surge tank (Figure 4. 7), the pH of an
aqueous waste is adjusted using the metered addition of suifuric acid and sodium hydroxide, as necessary,
to prepare the waste for treatment in downstream processes. In addition, hydrogen peroxide or biocides

could be added to control biological growth in the surge tank. A pump recirculates the contents in the
surge tank, mixing the chemical reagents with the waste to a uniform pH.

Filtration. Two primary filter systems remove suspended particles in an aqueous waste: a rough ﬁ]ter

removes the larger particulates, while a fine filter removes the smaller particulates. The location of these

filters depends on the configuration of the pnmary treannent train. However, the filters normally are

located upstream of the RO units. Ty

The solids accumnulating on these filter elements are backwashed to the secondary waste receiving tanks-
with pulses of compressed air and water, forcing water back through the filter. The backwash operation is
initiated either automatically by a rise in differential pressure across the filter or manually by an operator.
The filters are cleaned chemically when the backwashing process does not faclhtate acceptable filter
performance. '

Auxiliary fine and rough filters (e.g., disposable filters) have been instalied to provide additional filtration
capabilities. Depending on the configuration of the ETF, the auxiliary filters are operated either in series
with the primary filters to provide additional filtration or in parallel, instead of the primary fine and rough
filters, to allow cleaning of the primary fine and rough filters while the primary treatment tram isin

_ operation.

Ultraviolet Light/Oxidatlon. Organic compounds contained in an aqueous waste stream are destroyed
in the UV/OX system (Figure 4.8). Hydrogen peroxide is mixed with the waste. The UV/OX system"
uses the photochemical reaction of UV light on hydrogen peroxide to form hydroxyl radicals and other
reactive species that oxidize the organic compounds. The final products of the complete reaction are
carbon dioxide, water, and inorganic mns ,

Organtc destruction is accomplished in two UV/OX units operating in parallel. During the UV/OX

process, the aqueous waste passes through reaction chambers where hydrogen peroxide is added. While

in the UV/OX system, the temperature of an aqueous waste is monitored. Heat exchangers are used to

reduce the temperature of the waste should the temperature of the waste exceed the upper limits for the L -
UV/OX or RO systems. _ Cg

pH Adjustment. The pH of a waste stream is monitored and controlled at different points throughout the
treatment process. Within the primary treatment train, the pH of a waste can be adjusted with sulfuric
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acid or sodium hydroxide to optimize operation of downstream treatment processes or adjusted before
final discharge. For example, the pH of an aqueous waste would be ad;usted in the pH adjustment tank
after the UV/OX process and before the RO process. In this example, pH is adjusted to cause certain
chemical species such as ammonia to form ammenium sulfate thereby increasing the rejection rate of the

.RQ.

Hydrogen Peroxide Decomposition. Typically, hydrogen peroxide added into the UV/OX system is not
consumed completely by the system. Because hydrogen peroxide is a strong oxidizer, the residual
hydrogen peroxide from the UV/OX system is removed to protect the downstream equipment. The
hydrogen peroxide decomposer uses activated carbon to break down the hydrogen peroxide that is not

_ consumed cornpletety in the process of organic destruction. The aqueous waste is sent through a column

of fluidized activated carbon that breaks down the hydrogen peroxide into water and oxygen. The gas
generated by the decomposition of the hydrogen peroxide is vented to the vessel off gas system.

Degasification. The degaszﬁcﬁtlon column is used to pin’ge dissolved carbon dioxide from the aqueous
waste to reduce the carbonate loading to downstream dissolved solids removal processes within the ETF

primary treatment train. The purged carbon dioxide is vented to the vessel off gas system.

Reverse Osmosis. The RO system (Figure 4.9) uses pressure to force clean water molecules through
semi-permeable membranes while keeping the larger molecule contaminants, such as dissolved solids, -
and large molecular weight organic materials, in the membrane. The RO process uses a staged
configuration to maximize water recovery. The process produces two separate streams, including a clean
'permeate’ and a concentrate (or retentate), which are concentrated as much as possible to minimize the
amount of secondary waste produced.

The RO process is divided into first and second stages.  Aqueous waste is fed to the first RO stage from
the RO feed tank. The secondary waste receiving tanks of the secondary treatment train receive the
tetentate removed from the first RO stage, while the second RO stage receives the permeate (i.e., 'treated’
aqueous waste from the first RO stage). In the second RO stage, the retentate is sent to the first stage RO
feed tank while the permeate is sent to the IX system or to the surge tank, dependmg on the configuration
of the ETF.

. Two support systems facilitate this process. An anti-scale system injects scale inhibitors as needed into

the feed wasts to prevent scale from forming on the membrane surface. A clean-in-place system using
cleaning agents, such as descalants and surfactants, cleans the membrane pores of surface and subsurface
deposits that have fouled the membranes.

Ton Exchange. Because the RO process removes most of the dissolved solids in an aqueous waste, the
IX process (Figure 4.10) act as a polishing unit, The IX system consists of three columns containing beds
of cation and/or anion resins. This system is designed to allow for regeneration of resins and maintenance
of one column while the other two are in operation. Though the two columns generally are operated in
series, the two rolumns also can be operated in parailel or individually.

Typically, the two columns in operation are arranged in a primary/secondary (lead/lag) configuration, and
the third (regenerated) column is maintained in standby. When dissolved solids breakthrough the first

'IX column and are detected by a conductivity sensor, this column is removed from service for
_ regeneration, and the second colunm replaces the first column and the third columm is placed into service.

The column normally is regenerated using sulfuric acid and sodium hydromde The resultmg
Tegeneration waste is collected in the secondary waste receiving tanks.

Spent resins are transferred into a disposal container should regeneration of the IX resins become
inefficient. The container is designed to provide dewatering with remote monitoring of the resin and
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water levels within the container. Displaced air from the vessels is exhausted through an entrainment P
separator (to remove water drops) and a high-efficiency particulate air filter and into the vessel off gas '
system.. Free water is removed from the container and returned to the surge tank. Dewatered resins are
transferred to a final storage/disposal point. _

—

e

Verification. The three verification tanks (Figure 4.11) are used to hold the treated effluent while a
determination is made that the effluent meets discharge limits. The effluent can be returned to the
primary treatment train for additional treatment or to the LERF should a treated effluent not meet
Discharge Permit or Final Delisting reqmrements.

The three verification tanks altemate between three operating modes: receiving treated efftuent, holding
treated effluent during laboratory analysis and verification, or discharging verified effluent. Treated
effluent may also be returned to the ETF to provide 'clean’ service water for operational and maintenance
functions, e.g., for boiler water and for backwashmg the filters. This recycling keeps the quantlty of fresh
water used to a minimum. - :

4.2.4 Secondary Treatment Train

The secondary treatment system typically receives and processes the followmg 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 conﬁguratlon, however, some aqueous waste could be processed in the secondary tréatment
train before the primary treatment train (refer to Flgurcs 4.5 and 4.6 for example operanng

conﬁguratlons)

N
The secondary treatment train provides the following processes: ' ' ./
Secondary waste receiving - tank receiving .
‘Evaporation - concentrates secondary waste streams :
Concentrate staging - concentrate receipt and pH ad_]ustment in concentrate tanks
Thin film drying - dewatering of secondary waste streams
Container handling - packaging of dewatered secondary waste.

Secondary Waste Receiving, Waste to be processed in the secondary treatment train is received into two
secondary waste receiving tanks, where the pH can be ad_;usted with sulfuric acid or sodium hydrox:de for
optlmum evaporator performance.

Evaporatlon. The ETF evaporator is fed alternately by the two secondary waste recewmg tanks. One
tank serves as a waste receiver while the other tank is operated as the feed tank. The ETF evaporator
vessel (also referred to as the vapor ’oody) is the principal compoénent of the evaporation process

(Figure 4.12).

Feed from the secondary waste receiving tanks is pumped through a heater to the recirculation loop of the
ETF evaporator. In this loop, concentrated waste is recirculated from the ETF evaporator, to a heater, and
back into the evaporator where vaporization.occurs. As water leaves the evaporator system in the vapor
phase, the concéntration 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 ETF evaporator 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 N
compressor and heater. The steam from the vapor compressor/heater is used to heat the recirculating '
concentrate in the ETF evaporator. From the vapor compressor/heater, the steam is condensed and fed to
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the distillate ﬂatsh 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
pressure reduction). The resulting distillate is routed to the surge tank. Noncondensible vapors, such as

. air, are exhausted by a vacuum blower to the vessel off gas system.

Concentrate Stagmg The concentrate tanks make itp the head end of the thin film drying process. From
the ETF evaporator, concentrate is pumped into two concentrate tanks and pH adjusted. The concentrate
tanks function: albemately between concentrate receiver and feed tank for the thin film dryer.

Because low solublhty solids (i.e., calcmm and magnesium sulfate) tend to settle in the concentrate tanks,
these solids must be removed to prevent fouling and to protect the thin film dryer, and to maintain
concenu'ate tank capacity. .

'I‘hm Film Drying, From the concentrate tanks, feed is pumped thxough a preheater to the thin film dryer
(I‘lgure 4.13) that is heated by steam. As the concentrated waste flows down the length of the dryer, the
wasté is dried. The dried film, or powder, is scraped off the dryer cylinder by blades atiached to a
rotating shaft. The powder is funneled through a cone-shaped powder hopper at the bottom of the dryer
and into the Container Handling System.

0>verhead vapor released by the drying of the concentrate is condensed in the distiilate condenser. Excess
heat is removed from the distillate by a water-cooled heat exchanger. Part of the distillate is circulated
back to the condenser spray nozzles. The remaining distiliate is pumped to the surge tank. Any
noncondensible Vapors and particulates from the spray condenser are exhausted to the vessel off gas
system.

Container Handling. Before an empty container is moved into the Container Handling System
(Pigure 4.14), the lids are loosely placed on the containers and the container is placed on 2 conveyor.
After the lid is removed, the containers are moved into the container filling area afier passing through an
air lock. The empty confainer is located under the thin film dryer, and raised into position. The
container is sealed to the thin film dryer and a rotary valve begins the transfer of powder to the empty
container. Air displaced from the container is vented to the entrainment separator attached to the ETF
evaporator that exhausts to the vessel off gas systcm.

The container is ﬁlled to a predetermined level, recapped, and moved along the conveyor to the smear
station airfock. At the smear station aitlock, the container is moved onto the conveyor by remote control.
The airlock is opened, the smear sample (surface wipe) is taken, and the contamination level counted. A
'C' ring is installed to secure the container lid. If the container has contaminated material on the outside, -

_ the confainer is moved to the wash down station and washed, The container wash water drains to sump

tank 1. The washed container is air-dried and retested. Filled containers that pass the smear test are
labeled, placed on pallets, and moved by forklift to the filled container storage area. Sectlon 4.3 prowdes
a more detailed dJscusszon of container handling.

4.2.5 ‘,Other Effluent Treatment Facility Systems
The BTF is provided with support systems that facilitate treatment in the primary and secondary treatment

trains and that provide for worker safety and environmental protection. An overview of the following
systems is prowded

«  Monitor and control system

o  Vessel off gas system

»  Sump collection system

»  Chemical mjectxon feed system
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« Verification tank recycle system
« Utilities.

4251 Monitor and Control System

The opexration of the ETF is monitored and controlled by a centralized computer system (i.e., monitor and
control system or MCS). The MCS continuously monitors data from various field mdlcators, such as pH,

“flow, tank level, temperature, pressure, conductmty, alarm status, and valve switch positions. Data

gathered by the MCS enable operatlons and engineering personnel to document and adjust the operatlon
of the ETF

4.25.2 Vesse_l Off gas System

Ventilation for various tanks and vessels is provided through the vessel off gas system. The system

includes a moisture separator, duct heater, pre-filter, high-efficiency particulate air filters, carbon absorber
(when required to reduce organic emissions), exhaust fans, and ductwork. Gasses ventilated from the .
tanks and vessels enter the exhaust system through the connected ductwork. The vessel off gas system
draws vapors and gasses off the following tanks and treatment systems

Surge tank

ETF evaporator

pH adjustment tank

Concentrate tanks
Degasification system

First and second RO stages

Dry powder hopper

Effluent pH adjustment tank
Drum capping station

Secondary waste receiving tanks
Resin dewatering system
Distillate condenser (off the thin film dryer)
Sump tanks 1 and 2.

L] [ ] e & & = & @ 9 s » » =

The vessel off gas system maintains a negatwe pressure with respect to the atmosphere, which produces a .

 slight vacoum within tanks, vessels, and ancillary equipment for the containment of gas vapor. This

system also provides for the collection, monitoring, and treatment of confined airborne in-vessel
contaminants to preclude ovcr-pressurizaﬁon The high-efficiency particulate air filters remove
partlculates and condensate from the air stream before these are discharged to the heating, ventilatlon and
air condmonmg system,

4253 Sump Collection System

Sump tanks 1 and 2 compose the sump collection system that provides containment of waste streams and
liquid overflow-associated with the ETF processes. The process area floor is sloped to two separate
trenches that each drain to a sump tank located under the floor of the ETF (Figure 4.15). One trench runs
the length of the primary treatment train and drains to sump tank 2 located underneath the verification
tank pump floor. The second trench collects spiilage primarily from the secondary treatment train and
flows to sump tank 1 located near the ETF evaporator. Sump tanks 1 and 2 are located below floor level
(Figure 4.15). An eductor in these tanks prevents sludge from accumulating.

Attachment 34.4.8
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.2‘5.4 Chemical Injection Feed System

At several points within the primary and secondary treatment trains, sulﬁmc acid and sodlum hydroxide

(or dilute solutions of these reagents) are metered into specific process units to adjust the pH. For

example, 2 dilute solution of 4 percent sulfuric acid and 4 percent sodium hydroxide could be added to

the secondary waste receiving tanks to optimize the evaporation process. :

4.2.5.5 Verification Tank Recycle System

To reduce the amount of water added to the process, verification tank wafer (i.e., verified effluent) is

recycled throwghout the ETF process. The following tanks and ancillary equipment use venﬁcatlon tank

water:

4% H*S04 solution tank and ancillary equipment
4% NaOH solution tank and ancillary equipment
Clean-in-place tank and ancillary equipment
ETF evaporator boiler and ancillary equipment
Thin film dryer boiler and anciliary equipment.

[ N ] L] o @

4.2.5.6 Utilities

The ETF maintains the following utility supply systems required for the operation of the ETF:

« Cooling water system - removes heat from process water via heat exchangers and a cooling tower
+ Compressed air system - provides air to process equipment and instrumentation
« Seal water system - provides cool, clean, pressurized water to process equipment for pump seal

_ cooling and pump seal tubrication, and provides protection against failure and fluid leakage

«  Deminéralized water system - removes solids from raw water system to produce high quality, low

jon-content, water for steam boilers, and for the hydrogen peroxide feed system.
« Heating, ventilation, and air conditioning system - provides continuous heating, coo]mg, and air
humidity control throughout the ETF.

The following utilities support ETF activities:
« Electrical power

« Sanitary water

» Communication systems

» Raw water.

4.3 CONTAINERS

This section provides specific information on container storage and treatment operations-at the ETF,
including descriptions of containers, labeling, and secondary containment structures.

A list of dangerous and/or mixed waste managed in containers at the ETF is presented in Attachment 34,
Chapter 1.0. The types of dangerous and/or mixed waste managed in containers in the ETF could mc]ude

 the following secondary waste generated by the ETF processes:

+  Waste generated from the treatment process _
. :Miscellaneeus waste‘ generated by operations and maintenance activities.

The secondary treatment train processes the waste by-products from the primary treatment train, whxch
are concentrated and dried into a powder. Containers are filled with dry powder waste from the thin film
dryer via a remotely controlled system. Miscellaneous waste generated from maintenance and operations

Attachment 34.4.9
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* activities are stored at the ETF. The waste could include process waste, such as used filter elements

spent RO membranes; damaged equipment, and decontamination and maintenance waste, such as

contaminated rags, gioves, and other personal protective equipment. Liquids generally are packaged with

absorbents.at a 2 to 1 ratio.

Several container cbllcctxon areas could be located within the ETF process and container handling areas.
These collection areas are used only to accumulate waste in containers. Once a container is filled, the
container is transferred to the container storage area (Figure 4.3), to another TSD unit, or to a less-than-
90-day storage pad. The container storage area, a 22.9 x 8.5-meter room, is located adjacent to the ETF
process area. The containers within the container storage area are clearly labeled, and access to these
containers is limited by barriers and by administrative controls. The ETF floor provides secondary
containment, and the ETF roof and walls protects all containers from exposure to the elements.

Waste also could be placed in containers for treatment as indicated in Attachment 34, Chapter 1.0. For
example, sludge that accumulates in the bottoms of the process tanks is removed periodically and placed
into containers. In this example, the waste is solidified by decanting the supernate from the container and
the remainder of the waste is allowed to evaporate, or absorbents are added, as necessary, to address
remaining liquids. Following treatment, this waste either is stored at the ETF or transferred to another
TSD unit.

4.3.1 Description of Containers

The containers used to collect and store dry powder waste are 208-liter steel containers. Most of the
maintenance and operation waste is stored in 208-liter steel containers; however, in a few cases, the size

- of the container could vary to accommodate the size of a particular waste. For example, some process

waste, such as spent, filters, might not fit into a 208-liter container, In the case of spent resin from the IX
columns, the resin is dewatered and could be packaged in a special disposal container. In these few cases,
specially sized containers could be required, In all cases, however, only approved containers are used and
are compatible with the associated waste. Typlcaliy, 208-liter containers are used for treatment. .

Current operating practices indicate the use of new 208-liter containers that have either a polyethylene
liner or a protective coating. Any reused or reconditioned container is inspected for container integrity -
before use. Overpack containers are available for use with damaged containers. Overpack containers
typically are unlined steel or polyethylene. Per Attachment 34, Chapter 1.0, a maximum of 147,630 liters
of dangerous and/or mixed waste could be stored in containers in the ETF.

43.2 Container Management Practices

Before use, each container is checked for signs of damage such as dents, distortion, corrosion, or
scratched coating. For dry powder loading, empty containers on pallets are raised by a forklift and
manually placed on the conveyor that transports the containers to the automatic filling station in the
container handling room (Figure 4.14). The container lids are removed and replaced automatically during
the filling sequence. After filling, containers exit the container handling room via the filled drum
conveyor. Locking rings are installed, the container label is affixed, and the container is moved by’ dolly
or forklift to the container storage area.

Containers used for storing maintenance and operations secondary waste are labeled before being placed
in the container storage area or in a collection area. Lids are secured on these containers when not being
filled. When the containers in a collection area are full, the containers are transferred by dolly or forklift
to the container storage area or to an appropriate TSD unit. Containers used for treating waste also are
labeled.. The lids on these containers are removed as required to allow for treatment. During treatment,
access to these containers is controlled through physical barriers and/or administrative controls.

Attachment 34.4.10
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The filled containers in the container storage area are inventoried, checked for proper labeling, and placed
on pallets or in a separate containment device as necessary. Each pallet is moved by forklift. Within the
container storage area, palletized containers are stacked no more then three pallets ]:ngh and in Tows no
mere than two containers wide, Rows aré separated by unobstructed aisles with a minimum of 76-

- centimeter aisle space.

4.3.3 Container Labeling

Labels are affixed on containers used to store dry powder when the containers leave the container
handling roorn. Labels are affixed on other waste containers before use. Every container is labeled with
the: date that the container was filled. Appropriate major risk labels, such as "corrosive", "toxic", or
"F-listed", also are added. Each contamer also has a label with an identification number for trackmg

. purposes.

4.3.4 Containment Requirements for Managing Containers

Secondary containment is provided in the container management areas. The secondary containment
provided for tank systems also serves the container management areas. This section describes the design
and operation of the secondary containment structure for these areas. S

4.3.4.1 Secondary Containment System Design

For the container management areas, secondary containment is provided by the reinforced concrete floor
and a 15.2-centimeter rise (berm) along the walls of the container storage area of the ETF. The -
engineering assessment required for tanks (Mausshardt 1995) also describes the design and construction
of the secondary containment provided for the ETF container management areas. All systems were
designed to national codes and standards (e. g American Society for Testing Materials, American
Concrete Institute standards) -

The floor is composed of cast-in-place, pre-formed concrete slabs, and has a minimum thickness of 15.2
centimeters. All slab joints and floor and wall joints have water stops installed at the mid-depth of the
slab. In addition, filler was applied to each joint. The floor and berms are coated with a chemically
resistant; high-solids epoxy coating system consisting of primer, filler, and top coating. This coating
material is compatible with the waste managed in containers and is an mtegral part of the secondary
contamment system for containers.

The floor is sloped to drain any solution in the container storage area to floor drains along the west wall.
Each floor drain consists of a grating over a 20.3-centimeter diameter drain port connected to a 4-inch .
stainless steel transfer pipe. The pipe passes under this wall and connects to a trench running along the
cast wall of the adjacent process area. This trench drains solution to sump tank 1.

The container storage area is separated from the process area by a common wall and a door for access to
the two areas (Figure 4.3). These two areas also share a common floor and trenches that, with the
15.2-centimeter rise of the containing walls, form the secondary containment system for the process area
and the contziner storage area.

4.34.1.1 Structural Integrity of Base

Engineering calculaﬁons were performed showing the floor of the container storage area is ca;iablc of
supporting the weight of containers. These calculations were reviewed and certified by a professional
engineer (Mausshardt 1995). - The concrete was inspected for damage during construction. Cracks were
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identified and repaired to the sahsfactlon of the professional engineer. Documentation of these TN
certifications i is mcludcd in the engmcermg assessment (Mausshardt 1995).

434.12 Contalnment System Capacity

The container storage area is pnm:mly used to store dry powder and maintenance and operation waste.
Where appropriate, absorbents are-added to fix any trace liquids present. Large volumes of liquid are not
stored in the container storage arca. However, liquids might be present in those containers that are in the
treatment process. The maximum volume of waste that can be stored in containers in the contamer
storage area is 147,630 liters.

Both the process area and the container storage area are considered in the containment system capacity. -
The volume available for secondary containment in the process area is approximately 68,000 liters, as
discussed in the engineering assessment (Mausshardt 1995). Using the dimensions of the container
storage area (22.9 by 8.5 by 0.15 meters), and assuming that 50 percent of the floor area is occupied by
containers, the volume of the container storage area is 14,900 liters. The combined volume of both the .
container storage and process areas available for secondary containment, therefore, is 82,900 liters. This
volume is greater than 10 percent of the maximum total volume of containers allowed for storage in the

. ETF, as discussed previously.

43.4.1.3 Control of Run-on

The container management areas are located within the ETF, whlch serves to prevent yun-on of _ _
precipitation. - _ _ : s

4.3.4.2 Removal of Liquids from antainment Systems

The container storage area is equipped with drains that route solution to a trench in the process area,
which drains to sump tank 1. The sump tanks are equipped with alarms that notify operating personnel
that a leak is occurring. The sump tanks also are equipped with pumps to transfer waste to the surge umk
or the secondary treatment train.

4.3.4.3 Prevention of Ignltable, Reacﬁve, and Incompatible Wastes in _Containers.

Individual waste types (i.e., ignitable, corrosive, and reactive) are stored in separate containers. A waste
that could be incompatible with other wastes is separated and protected from the incompatible waste. For
example, acidic and caustic wastes are stored in separate containers. Free liquids are absorbed in
containers that hold incompatible waste at a 2 to 1 ratio. Additionally, ETF-specific packaging
requirements for these types of waste provide extra containment with each individual container. For

" example, each item of acidic waste is individually bagged and sealed within a lined container.-

44 TANKSYSTEMS

This section provides specific information on tank systems and process units. This section also includes a -
discussion on the types of waste to be managed in the tanks, tank design information, integrity
assessments, and additional information on the ETF tanks that treat and store dangerous and/or mixed
waste. The ETF dangerous waste tanks are identified in Section 4.4.1.1, and the relative locations of the
tanks and process units in the ETF are presented in Figure 4.3.

Ik _ L
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441 Design Requirements

The following sections provide an overview of the design specifications for the tanks within the ETF. A
separate discussion on the design of the process units also is provided. In accordance with the new tank
system requirements of WAC 173-303-640(3) the following tank components and specifications were
assessed:

Dimensions, capacities, wall thicknesses, and pipe connections

Materials of construction and linings and compatibility of materials with the waste being processed
Materials of construction of foundations and structural supports

Review of design codes and standards used in construction’

Review of structural design calculations, including seismic design basis

Waste characteristics and the affects of waste on corrosion.

® & & & * @

. This assessment was documented in the Final RCRA Information Needs' Report (Mausshardt 1995) the -

engineering assessment performed for the ETF tank systems by an independent professional engineer. A
similar assessment of design requirements was performed for the load-in tanks and is documented in
200 Area Effluent BAT/AKART Implementation, ETF Truck Load-In Facility, Project W-291H Integrity
Assessment Report (KEH 1994).

The specifications for the preparation, design, and construction of the tank systems at the ETF are
documented in the Design Construction Specification, Project C-018H, 242-A Evaporator/PUREX Plant
Process Condensate Treatment Facility (WHC 1992a). The preparation, design, and construction of the
load-in tanks are provided in the construction specifications in Project W-291, 200 Area Eﬁ’luent
BAT/AKART | Implementatwn ETF Truck Load-m Faczhty (KEH 1994). '

Most of the tanks in the ETF are constructed of stainless steel. According to the design of the ETF, it was
determined stainless steel would provide adequate corrosion protection for these tanks, Exceptions
include the verification tanks, which are constructed of carbon steel with an epoxy coating. The ETF
evaporator/vapor body (and the internal surfaces of the thin film dryer) is constructed of a corrosion
resistant alloy, known as alloy 623, to address the specific corrosion concerns in the secondary treatment
train. Finally, the hydrogen peroxide decomposer vessels are constructed of carbon steel and coated with
a viny} ester lining.-

The shell thicknesses of the tanks identified in Section4.4.1.1 represent a nominal thickness of a new tank
when placed into operation. The tank capacities identified in this table represent the maximum operating
volumes. For certain tanks (as indicated in the table), the maximum operating volume is also the nominal
(routine) operating capacity. Nominal tank volumes represent the volume between the low-level and
high-level shutoffs in a tank umit, ' '

4.4.1.1 Codes and Standards for Tank System Construction

Specific standards for the manufacture of tanks and process systems instalied in the ETF are brieﬂy'
discussed in the following sections. In addition to these codes and industrial standards, a seismic analysis

- for each tank and process system is required [WAC 173-303-806(4)(a)(xi)]. The seismic analysis was-

performed in accordance with UCRL-15910 Design and Evaluation Guidelines for Department of Energy
Facilities Subjected to Natural Phenomena Hazards, Section 4 (UCRL 1987). The results of the seismic
analyses are summarized in the engineering assessment of the ETF tank systems (Mausshardt 1995).
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Storage and Treatment Tanks. The following tanks store and/or treat dangerous waste at the ETF. ' .

Tank name o Tank number
Surge tank : 2025E-60A-TK-1
pH adjustment tank 2025E-60C-TK-1

‘Effluent pH adjustment tank 2025E-60C-TK-2

First RO feed tank ' 2025E-60F-TK-1
Second RO feed tank 2025E-60F-TK-2
Verification tanks (three) - 2025E-60H-TK-1A/1B/1
Secondary waste receiving tanks (ftwo) 2025E-60I-TK-1A/1B
Concenirate tanks (two}) 2025E-60J-TK-1A/1B
Sump tanks (two) ] 2025E-20B-TK-1/2
Distillate flash tank ' 2025E-601-TK-2
Load-in tanks o - - TK-109/117

The relative location of these tanks is presented in Figure 4.3. These tanks are maintained at or near
atmospheric pressure. The codes and standards applicable to the design, construcuon, and testing of the
above tanks and ancillary piping systems are as follows: o

ASME - B31.3 ' Chemical Plant and Petroleum Refinery Piping (ASME 1990)

ASME Sect. VIII, Division I Préssure Vessels (ASME 1992a)
AWS-DI1.1 Structural Welding Code - Steel (AWS 1992)

ASME Seet. IX Welding and Brazing Qualifications (ASME 1992b) .,

API 620 : Design and Construction of Large Welded Low Pressure Storage
' Tanks (AP 1990) '

AWWA - D100  Welded Steel Tanks for Water Storage (AWWA 1989)
AWWA -D103 Factory-Coated Bolted Steel Tanks for Water Storage (AWWA 1987)
AWWA -D120 - Thermosetting Fiberglass-Reinforced Plastic Tanks (AWWA 1984).

.The application of these standards to the construction of ETF tanks and independent verification of

completed systems ensured that the tank and tank supports had sufficient structural strength and that
seams and connections were adequate to ensure tank integrity. In addition, each tank met strict quality
assurance requirements. Each tank constructed offsite was tested for integrity and leak tightness before
shipment to the Hanford Facility. Following installation, the systems were inspected for damage to
ensure against leakage and to verify proper operation. If a tank was damaged during shipment or
installation, leak tightness testing was repeated onsite.

4.4.1.2 Design Information for Tanks Located Outside of Effluent Treatment Facility

The load-in tmks surge tank, and verlﬁcatlon tanks are located outside the ETF. These tanks are jocated
within concrete strucfures that prov1de secondary containment.

Load-In Tanks and Ancillary Equipment, The load-in tanks are heated and constructed of stainless

steel, and have a nominal capacity of 37,900 liters. Ancillary equipment includes transfer pumps, a. 7R
filtration system, a double encased, fiberglass transfer pipeline, level instruments for tanker trucks, and - I
leak detection equipment. From the Load-In Station, aqueous waste ¢an be routed to the surge tank or to
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the LERF through a double-encased line. The load-in tanks, sump, pumps, and truck pad are all prowded
with secondaw containment.

Surge Tank and Ancillary Equipment. The surge tank is constructed of stainless steel and has a
nominal capacity of 379,000 liters. Ancillary equipment to the surge tank includes two underground

.double encased (i.e. p1pe-w1th1n—a—p1pe) transfer lines connecting to LERF and three pumps for

transferring aqueous waste to the primary treatment train. The surge tank is located at the south end of .
the ETF. The surge tank is insulated and the contents heated to prevent freezing. Eductors in the tank
provide: m1xmg _

Verification Tanks and Anclllary quupment The verification tanks are located north of the ETF.
The verification tanks have a nominal capacity of 2,540,000 liters each. For support, the tanks have a
center post with a webbing of beams that extend from the center post to the sides of the tank. The roofiis
constructed of epoxy covered carbon steel that is attached to the cross beams of the webbing. The tank
floor also is constructed of epoxy covered carbon steel and is sloped. Eductors are installed in each tank

* to provide mixing.

Ancillary equ lpmcnt includes a return pump that provides circulation of treated effluent through the

“eductors. The return pump also recycles effluent back to the ETF for retreatment and can provide service

water for ETF functions. Two transfer pumps are used to discharge treated effluent to SALDS or back to
the LERF. . : _

44.1.3 legn Informatlon for Tanks Located Inside the Effluent Treatnient Facility Bulldmg

Most of the ETF tanks and anclllary equipment that store or treat dangerous and/or mixed waste are
ioc ated within the ETF. The structure serves as secondary containment for the tank systems.

pH Adjustment Tank and Ancillary Equipment. The pH adjustment tank has a nommal capacity of
9,800 liters. Ancillary equlpment for this tank includes overfiow lines to a sump tank and pumps to
transfer wasta to other units in the main treatment train. :

. Efﬂuent pH Adjustment Tank and Ancillary Eqmpment. The effluent pH adjustment tank has a

nominal capacity of 9,500 liters. Ancillary cqmpment includes overflow lines to a sump tank and pnmps
to transfer waste fo the verification tanks.

First and Second Reverse Osmosis Feed Tanks and Anclllary Equipment. The first RO feed tank is a
vertical, stainless steel tank with a round bottom and has a nominal capacity of 11,400 liters. Conversely,
the second RO feed tank is a rectangular vessel with the bottom of the tank sloping sharply to a single
outlet in the bottom center. The second RO feed tank has a nominal capacity of 7,600 liters, Each RO
tank has a pump to transfer waste to the RO arrays. Overﬂow lines are routed to & sump tank. -

Secondary Waste Recelvmg Tanks and Anc.lllary Eqmpment. Two 57,000-liter secondary waste
receiving tanks collect waste from the units in the main treatment train, such as reject solution (retentate)
from the RO units and regeneration solution from the IX columns. These are vertical, cylindrical tanks
with a semi-elliptical bottom and a flat top.. Ancillary equipment includes overflow lines to a sump tank
and pumps to transfer aqueous waste to the ETF evaporator.

Efﬂuent Treatment Facility Evaporator and Ancillary Equipment. The ETF evaporator, the principal
component of the evaporation process, is a cylindrical pressure vessel with a conical bottom. Aqueous
waste is fed into the lower portion of the vessel. The top of the vessel is domed and the vapor outlet is
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configured to prevent carryover of liquid durmg the foaming or bumping (violent boiling) at the liquid PN
-surface. The ETF evaporator has a capacity of approximately 21,000 liters. o

The ETF evaporator includes the following ancillary equipment:

Preheater

Recirculation pump

Waste heater with steam level control tank
Concentrate transfer pump

Entrainment separator

Vapor compressor with silencers
Silencer drain pump.

 * & =8 * @ 3

Distillate Flash Tank and Anclllary Equipment. The distillate flash tank is a horizontal tank that has a
nominal operating capacity of 570 liters. Ancillary eqmpment includes a pump to transfer the distillate to
the surge tank for reprocessing.

Concentrate Tanks and Ancillary Equipment. Each of the two concentrate tanks has an approximate
capacity of 18,900 liters. Ancillary equipment mcludes overﬂow lines to a sump tank and pumps for
rec:rculatlon and transfer. ' .

Sump Tanks. Sump tanks 1 and 2 are located below floor level. Both sump tanks are double-walled,
rectangular tanks, placed inside concrete vaults. Both tanks have a working volume of 3,000 liters each.
The sump tanks are located in pits below grade to aliow gravity drain of solutions to the tanks. Each . _
sump tank has two vertical pumps for transfer of waste to the secondary waste recelvmg tanks or to the o
surge tank for reprocessmg :

4.4.1.4 Design Information for Effluent Treatment Facility Process Units

As with the ETF tanks, process units that treat and/or store dangerous and/or mixed waste are maintained
at or near atmospheric pressure, These units were constructed to meet a series of design standards, as
discussed in the following sections. Table 4.6 presents the materials of construction and the ancillary
equipment associated with these process units. - All piping systems are designed to withstand the effects of
internal pressure, weight, thermal expansion and contraction, and any pulsating flow. The design and
mtegrxty of these units are presented in the engineering assessment (Mausshardt 1995)

Filters. The load-in fine and rough filter vessels (including the auxiliary filters) are designed to comply
with the ASME Section VIII, Division I, Pressure Vessels (ASME 1992a). The application of these
standards to the construction of the ETF filter system and independent inspection ensure that the filter and
filter supports have sufficient structural strength and that the seams and connections are adequate to

ensure the integrity of the filter vessels.

UItranlet Oxidation System. The UV/OX reaction chamber is deSIgned to comply with manufacturers

-standards.

Degasification System. The codes and standards apphcable to the demgn, fabncatlon and testing of the
degasification column are identified as follows:

ASME Section V11, Division 1, Pressure Vessels (ASME 1992a)

ASME - B31.3, Chemical Plant and Petroleum Refinery Piping (ASME 1990) o O
AWS - D1.1, Structural Welding Code - Steel (AWS 1992) g
ANSI - B16.5, Pipe Flanges and Flanged Fittings (ANSI 1992). '

2T
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Reverse Osmaosis System, The pressure vessels in the RO unit are designed to comply with ASME
Section VIIL, Division 1, Pressure Vessels (ASME 1992a), and applicable codes and standards.

Ion Exchange (Polishers). The IX columns are designed in accordance with ASME Section VII,

Division I, Pressure Vessels (ASME 1992a), and applicable codes and standards. Polisher piping is
- fabricated of type 304 stainless steel or polyvinyl chloride (PVC) and meets the requirements of

ASME B31.3, Chemical Plant and Petroleum Refinery Piping (ASME 1990).

Effluent Treatment Facility Evaporator. The ETF evaporator is designed to meet the requirements of
ASME Section VIII, Division I, Pressure Vessels (ASME 1992a), and applicable codes and standards.
The ETF evaporator piping meets the requlrements of ASME B31.3, Chemical Plant and Petroleum
Refinery Piping (ASME 1990).

Thin Film Dryer System. The thin film dryer is designed to meet the requirements of ASME Section
VIH, Division I, Pressure Vessels (ASME 19922), and applicable codes and standards. The piping meets -
the requirements of ASME - B31.3, Chemical Plant and Petroleum Refinery Piping (ASME 1990). ‘

4.4.2 Integrity Assessments

The integrity assessment for ETF (Mausshardt 1995) atiests to the adequacy of design and integrity of the
tanks and ancillary equipment to ensure that the tanks and ancillary equipment will not collapse, rupture,
or fail over the intended life considering intended uses, For theload-in tanks, a similar integrity
assessment was performed (KEH 1995). Specifically, the assessment documents the following
considerations:

« Adequacy of the standards used during design and construction of the faclhty

+  Characteristics of the solution in each tank

« Adequacy of the materials of consi:ruct:lon to provide corrosion protection from the: solution in each
tank

o  Results of the leak tests and v1sua1 inspections.

The results of these assessments demonstrate that tanks and ancillary equipment have sufficient structural
integrity and are acceptable for storing and treating dangerous and/or mixed waste. The assessments also’
state that the tanks and building were designed and construcied to withstand a design-basis earthquake,
These tank assessments were certified by independent, qualified registered professional engineers.

The scope of the ETF tank integrity assessment was based on characterization data from process
condensate. To assess the effect that other aqueous waste might have on the integrity of the ETF tanks,
the chemistry of an aqueous waste will be evaluated for its potential to corrode a tank (e.g., chloride
concentrations will be evaluated). The tank infegrity assessment for the load-in tanks was based on
characterization data from several aqueous waste streams. The chemistry of an aqueous waste stream not
considered in the load-in tank mtegnty assessment also will be evaluated for the potential to corrode a
load-in tank,

Consistent with the recommendatlons of the integrity assessment, a corrosion mspectmn program was
developed. Periodic mtegnty assessments are scheduled for those tanks that are predicted to have the:
highest potential for corrosion. These inspections are scheduled annually or longer to follow the end of a
treatment campaign. These 'indicator tanks' include the concentrate tanks, secondary waste receiving

- tanks, and verification tanks. One of each of these tanks will be inspected yearly to determine if corrosion

or coating failure has occurred. Should significant corrosion or coating failure be found, an additional
tank of the same type would be inspected during the same year. In the case of the verification tanks, if
corrosion or coating failure is found in the second tank, the third tank also will be inspected. If significant
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corrosion were observed in all three sets of indicator tanks, the balance of the ETF tanks would be P

considered for inspection.. For tanks predicted to have lower potential for corrosion, inspections also are L

443 Additional Requirements for New Tanks

Procedures for proper installation of tanks, tank supports, piping, concrete, etc., are included in
Construction Specification, Project C-018H, 242-A Evaporator/PUREX Plant Process Condensate
Treatment Facility (WHC 1992a). For the load-in tanks, procedures are included in the construction
specifications in Project W-291, 200 Area Effluent BAT/AKART Implementation ETF Truck Load-in .
Facility (KEH 1994). Following installation, the tanks and secondary containment were inspected by an
independent, qualified, registered professional engineer. Deficiencies identified included damage to the
surge tank, damage to the verification tank liners, and ETF secondary containment concrete surface
cracking. All deficiencies were repaired to the satisfaction of the engineer. The tanks and ancillary
equipment were leak tested as part of acceptance of the system from the construction contractor.

Information on the inspections and leak fests are included in the engineering assessment

(Mausshardt 1995). No deficiencies were identified during installation of the load-in tanks and anclllary
eqmpment _

444 Sécondary Containment and Release Détection for Tahk Systems

This section descnbcs the demgn and operatlon of secondary containment and leak detection systems at
the ETF.

4.44.1 Secondary Containment Requirements for All Tank Systems ‘
_ NS

The specifications for the preparatlon, design, and constructlon of the secondary containment systems at

the BETF are documented (WHC 1992a). The preparation, design, and construction of the secondary

containment for the load-in tanks are provided in the construction specifications (KEH 1994). All

- systems were designed to national codes and standards. Constructing the ETF per these specifications

ensured that foundations are capable of supporting tank and secondary containment systems and that
uneven settling and failures from pressure gradients should not occur, _

44.4.1.1 Common Elements

The following text. deécribes elements of sccondaly' containment that are cormmon to all ETF tank
systems. Details on the secondary containment for specific tanks, including leak detectlon systems and
liquids removal, are provided in Section 4.4.4.1.2.

Foundation and Construction. For the tanks within the ETF, except for the sump tanks, secondary
containment is provided by a coated concrete floor and a 15.2-centimeter rise (berm) along the containing

~walls. The double-wall construction of the sump tanks provides secondary containment. Additionally,

trenches are provided in the floor that also provides containment and drainage of any liquid to a sump pit.

'For tanks outside the ETF, secondary containment also is provided with coated concrete floors in a

containment pit (load-in tanks) or surrounded by concrete dikes (the surge and verification tanks).
The transfer piping that carties aqueous waste into the ETF is pipe-within-a-pipe construction, and is
buried approximately 1.2 meters below ground surface. The pipes between the verification tanks and the FaaN
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For this discussion, there are five discrete secondary containment systems associated w1th the following
tanks and ancillary equipment that treat or store dangerous waste: .

+ Load-in tanks

+ Surge tank

» Process area (including sump tanks)
« Verification tanks

+  Transfer piping and pxpe trenches.

All of the secondary containment systems are designed with reinforcing steel and base and berm thickness
to minimize failure caused by pressure gradients, physical contact with the waste, and climatic conditions.

Classical theories of structural analysis, soil mechanics, and coricrete and structural steel design were used

in the design calculations for the foundations and structures. These calculations are maintained at the
ETF. In each of the analyses, the major design criteria from the following documents were included:

V-C018HC1-001 Design Construction Specification, Project C-018H, 242A -
' Evaporator/PUREX Plant Process Condensate Treatment Facility

(WHC 1992a)

DOE Order 6430.1A  General Design Criteria -

SDC-4.1 Standard Architectural-Civil Design Criteria, Design Loads for Facilities
(DOE-RL 1988)

UCRL-15910 Design and Evaluation Guidelines for Department of Energy Facilities
Subjected to Natural Phenomena Hazards (UCRL 1987)

UBC-91 Uniform Building Code, 1991 Edition (ICBO 1991).

The design and structural analysis calculations substantiate the structural designs in the referenced

‘drawings. The conclusions drawn from these calculations indicate that the designs are sound and that the

specified structural demgn criteria were met. This conclusion is verified in the mdependent design review
that was part of the engmeenng assessment (Mausshardt 1995)

Containment Materials. The concrete floor consists of cast-m-place and prefonned concrete slabs. All
slab joints and floor and wall joints have water stops installed at the mid-depth of the slab. In addition,
filler was apyplied to each joint.

Except for the sump tank vaults, all of the concrete surfaces in the secondary containment system,
including berms, trenches, and pits, are coated with a chemical-resistant, high-solids, epoxy coating that
consists of a primer, filler, and a top coating. This coating material is compatible with the waste being
treated, and with the sulfuric acid, sodium hydroxide, and hydrogen peroxide additives to the process.
The coating protects the concrete from contact with any chemical materials that might be harmful to
concrete and prevents the concrete from being in contact with waste material. Table 4.7 summarizes the
speczﬁes types of filler, primer, second, and finish coats specified for the concrete and masonry surfaces

in the ETF. The epoxy coating is considered integral to the secondary containment system for the tanks
and ancillary equipment. .

The concrete containment systems are miaintained such that any cracks, gaps, holes, and other
imperfections are repaired in a timely manner. Thus, the concrete containment systems do not allow
spilled liquid to reach soil or groundwater. There are a number of personnel doorways and vehicle access
points into the ETF process area. Releases of any spilled or leaked material to the environment from .

these access points are prevented by 15.2-centimeter concrete curbs, sloped areas of the floor (e.g., truck
ramp), or trenches.
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Containment Capacity and Maintenance. Each of these containment areas is designed to contain more
than 100 percent of the volume of the largest tank in each respective system. Secondary containment

systems for the surge tank, and the verification tanks, which are outside the ETF, also are large enough to
include the additional volume from a 100-year, 24-hour storm event; i.e., 5.3 centimeters of precipitation,

Sprinkler System. The sprinkler system within the ETF supplies firewater protection to the process area
and the container storage area. This system is connected to a site wide water supply system and has the
capacity to supply sufficient water to suppress a fire at the ETF. However, in the event of failure, the
sprinkler system can be hooked up to another water source (e.g., tanker truck).

4;4.4.1.2 Specific Containment Systems

The fo]lowmg discussion presents a description of the mdw:dual containment systems assoclated with
specific tank systems.

Load-In Tank Secondary Containment. The load-in tanks are mounted on a 46-centimeter-thick
reinforced concrete slab (Drawing H-2-817970). Secondary containment is provided by a pit with 30.5-
centimeter-thick watls and a floor constructed of reinforced concrete. The load-in tank pit is sloped to
drain solution to a sump. The depth of the pit varies with the slope of the floor, with an average thickness
of about 1.1 meters. The volume of the secondary containment is about 79,000 liters, which is capable of
containing the volume of at least one load-in tank (i.e., 37,800 liters). Leaks are detected by a leak
detector that alarms ocally and in the ETF control room and by visual inspection of the secondary

'contamment

Adjacent to the pit is a 25.4-centimeter-thick reinforced concrete pad that serves as secondary ©
containment for the load-in tanker trucks, containers, transfer pumps, and filter system. The pad is

15.2 centimeters below grade with north and south walls gently sloped to allow truck access. The pad has
drainpipes to route waste solution to the adjacent ioad-in tank pit.

Surge Tank Secondary Containment, The surge tank is mounted on a reinforced concrete ringwall.
Inside the ringwall, the flat-bottomed tank is supported by a bed of compacted sand and gravel witha
high-density polyethylene liner bonded to the rmgwall The liner prevents galvanic corrosion between the

soil and the tank. The secondary containment is reinforced concrete with a 15.2-centimeter thick floor
- and a 20.3-centimeter thick dike. The secondary containment area shares part of the southern wall of the

main process area. The dike extends up 2.9 meters to provide a containment volume of 740,000 liters for
the 379,000-liter surge tank. :

' The floor of the secondary containment slopes to a sump in the northwest comer of the containment area,

Leaks into the secondary containment are detected by level instrumentation in the sump, which alarms in
the ETF control room, and/or by routine visual inspections. . A sump pump is used to transfer solution in
the secondary containment to a sump tank.

Process Area Secondary Containment. The process area contains the tanks and ancillary equipment of
the primary and secondary treatment trains, and has a jointed, reinforced concrete slab floor. The
concrete floor of the process area provides the secondary containment. This floor is a minimum of

15.2 centimeters thick. With doorsills 15.2 centimeter high, the process area has a containment volume of
76,200 liters. The largest tanks in the process area are the secondary waste receiving tanks, thch

_each have a maximum capacity of 56,800 liters.

The floor of the process area is sloped to drain liquids to two trenches that drain to a sump. Each trench is
approximately 38.1 centimeters wide with a sioped trough varying from 39.4 to 76.2 centimeters deep.
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Leuks into the secondary containment are detected by routine visual inspections of the ﬂoor area near the
tanks, anclﬂary equipment, and in the ttenches

A small dam was placed in the trench that comes from the thin film dryer room to contain minor liquid
spills ongmatmg in the dryer room to minimize the spread of contamination into the process area. The
dryer room is inspected for leaks in accordance with the inspection schedule in Attachment 34, Chapter
6.0. Operators clean up these minor spills by removing the liquid waste and decontaminating the spill

~ area.

A small dam was also placed in the trench adjacent to the chemical feed skid when the chemical berm
area was expanded to accommodate acid and caustic pumps, which were moved indoots from the top of
the surge tank to resolve a safety concern. This dam was designed to contain minor spills originating in
the chemical berm area and prevent them from entering the process sump. '

- The northwest corner of the process arca consists of a pump pit containing the pumps and piping for

transferring treated effluent from the verification tanks to SALDS. The pit is built 1.37 meters below the
process area floor level and is sloped to drain to a trench built along its north wall that routes liquid to
sump tank 1. Leaks into the secondary containment of the pump pit are detected by routine visual
inspections. :

- Sump Tanks, The sump tanks support the secondary contamment system, and collect waste from several

sources, including:

Process area drain trenches
Tank overflows and drains
Container washing water -
Resin dewatering solution
Steam boiler blow down
Sampler system drains.

These double-contained tanks are located within unlined, concrete vauits. The sump tank levels are
monitored by remote level indicators or through visual inspections from the sump covers. These
indicators are connected to high- and low-level alarms that are monitored in the control room. When a
high-level alarm is activated, a pump is activated and the sump tank contents usually are routed to the

- secondary treatment train for processing. The contents also could be routed to the surge tank for

treatment in the primary treatment train. In the event of an abnormally hlgh inflow rate, a second sump
pump is initiated automatically.

Verification Tank Secondary Containment. The three verification tanks are each mounted on :
ringwalls with high-density polyethylene liners similar to the surge tank. The secondary containment for
the three tanks is reinforced concrete with a 15.2-centimeter thick floor and a 20.3-centimeter thick dike.
The dike extends up 2.6 meters to provide a containment of 110 percent of the capacity of a single tank
(ie., 2,800,000 liters). | o

The floor of the secondary containment slopes to a sump along the southern wall of the dike. Leaks into
the secondary containment are detected by level instrumentation in the sump that alarms in the control
room and/or by routine visual inspections. A sump pump is used to transfer solution in the secondary
containment to a summp tank.
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4.4.42 Additional Requirements for Specific Types of Systems | | | o

This section addresses additional requirements in WAC 173-303-640 for double-walled tanks like the
sump tanks and secondary containment for ancﬂlary equipment aud piping assoclated with the tank
systems,

4.4.4.2.1 Double-Walled Tanks

The sump tanks are the only tanks in the ETF classified as 'double-walled' tanks. These tanks are located
in unlined concrete vaults and support the secondary containment system for the process area. The sump
tanks are equipped with a leak detector between the walls of the tanks that provide continuous monitoring
for leaks. The leak detector provides immediate notification through an alarm in the control room, The
inner tanks are contained completely within the outer shells. The tanks are contained complete!y within.
the concrete structure of the ETF so corrosion protection from external galvamc corrosion is not

- necessaty.

4.4.4.2.2 Ancillary Equipment

The secondary containment provuied for the tanks and process systems also serves as secondary
containment for the ancillary equxpment associated with these systems. -

Ancillary Equipment. Section 4.4.4.1 describes the secondary containment systems that also serve most
of the ancillary equipment within the ETF. Between the ETF and the verification tanks, a pipeline trench
provides secondary containment for four pipelines connecting the transfer pumps (i.e., discharge and -
return pumps) in the ETF with the verification tanks (Figure 4.2). This concrete trench crosses under the L
road and extends from the verification tank pumps to the verification tanks, Treated effluent flows el
through these pipelines from the verification tank pumps to the verification tanks. The return pump is :
used to return efﬂucnt to the ETF for use as service water or for reprocessmg

For all of the ancillary equipment housed within the ETF, the concrete floor, trenches, and berms form the
secondary containment system. For the ancillary equipment of the surge tank and the verification tanks,
secondary containment is provided by the concrete floors and dikes associated with these tanks. The

concrete floor and pit provide secondary containment for the ancillary equipment of the load-in tanks.

Transfer Piping and Pipe Trenches. The two buried transfer lines between LERF and the surge tank
have secondary containment in a pipe-within-a-pipe arrangement. - The 4-inch transfer line has an 8-inch
outer pipe, while the 3-inch transfer, line has a 6-inch outer pipe. The pipes are fiberglass and are sloped
towards the surge tank. The outer piping ends with a drain valve in the surge tank seconda:ry
containment.

These pipelines are equipped with leak detection located in the annulus between the inner and outer pipes,
the leak detection equipment can continuously ‘inspect’ the pipelines during aqueous waste transfers. The
alarms on the leak detection system are monitored in the control room. A low-volume air purge of the -
annulus is provided to prevent condensation buildup and minimize false alarms by the leak detection
systém. In the event that these leak detectors are not in service, the pipelines are inspected during
iransfers by opemng a drain valve to check for solutlon in the annular space between the inner and outer
pipe.

The 3-inch transfer line between the load-in tanks and the sﬁrge tank has a 6-inch outer pipe in a pipe-
within-a-pipe arrangement. The piping is made of fiberglass-reinforced plastic and slopes towards the
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load-in tank secondary containment pit. The drain valve and leak detection system for the load-in tank
pipelines are operated similarly to the leak detection system for the LERF to ETF pipelines.

As-previously indicated, four reinforced concrete pipe trenches provide secondary containment for piping
under the roadway between the ETF and the verification tanks. Each trench is 1.2 meters wide,

0.76 meter deep, and slopes towards the sump containing the transfer pumps to SALDS. The floor of the
treriches is 30.5 céntimeters thick and the sides are 15.2 centimeters thick. The concrete trenches.are

coated with water sealant and covered with metal gratings at ground level to allow vehicle traffic on the
roadway.

4.45 Tank Management Practices
When an aqueous waste stream is identified for treatment or storage at ETF, the generating unit is

required to characterize the waste. Based on characterization data, the waste stream is evaluated to
determine if the stream is acceptable for treatment or storage Speclﬁc tank management practlces are

discussed in the followmg sectlons

4.4.5.1 Rupture, Leakage, Corrosion Preventidn

Most aqueous waste streams can be managed such that corrosion would not be a concern. For example,
an aqueous waste stream with high concentrations of chioride might cause corrosion problems when
concentrated in the secondary treatment train. One approach is to adjust the corrosion control measures in
the secondary treatment train. An alternative might be to blend this aqueous waste in a LERF basin with
another aqueous waste that has sufficient dissolved solids, such that the concentration of the chlorides in
the secondary treatment train would not pose a CoTrosion concern.

Additionally, the materials of construction used in the tanks systems (Tab]e 4.5) make it unhkely that an

aqueous waste would corrode a tank.: For more information on corrosion preventlon, refer to the waste
analysis plan Attachment 34, Chapter 3.0.

When a leak in a tank system is discovered, the leak is immediately contained or stopped by isolating the
leaking component. Following containment, the leaking tank system is evalnated by facility personnel to
determine whether continued operation of affected system would Jeopardlze the safety of plant personnel,
result in a release to the environment, or compromise facility equipment. If determined that a leak could
have the aforementioned consequences, the affected system will be immediately removed from service
until repairs can be implemented. Ifa leak would not result in the stated consequences, the tank system
will be placed ona mamtenance schedule for repair,

4.4.5.2 Overfilling Prevention

Operating practices and administrative controls used at the ETF to prevent overfilling a tank are discussed
in the following paragraphs. The ETF process is controlled by the MCS. The MCS monitors liquid
levels in the ETF tanks and has alarms that annunciate on high-liquid level to notify operators that actions
must be taker fo prevent overfilling of these vessels. - As-an additional precaution to prevent spills, many
tanks are equipped with overflow lines that route solutions to sump tanks 1 and 2. These tanks include

the pH adjustment tank; RO feed tanks, effluent pH adjustment tank, secondary waste receiving tanks,
and concentrate tanks,

The following section discusses feed systems, safety cutoff devices, bypass systems, and pressure
controls for specific tanks and process systems.
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Tanks. All tanks are equipped with liquid level sensors that give'a reading of the tank liquid volume. TN
The surge tank, the verification tanks, the RO tanks, the secondary waste receiving tanks, and the
concentrate tanks are equipped further with liquid level alarms that are actuated if the liquid volume is
near the tank overflow capacity. In the actuation of the surge tank alarm, a liquid level switch trips,

sending a signal to the valve actuator on the tank influent lines, and causing the influent valves to close.

The operating mode for each verification tank, i.e., receiving, holding, or discharging, can be designated
through the MCS; modes also switch automatically. When the high-level set point on the receiving -
verification tank is reached, the flow to this tank is diverted and another tank becomes the receiver. The
full tank is switched into verification mode. - The third tank is reserved for discharge mode;

. The liquid levels in the first and second RO feed tanks are maintzined within predetermined operating

ranges. Should the sscond RO feed tank overﬂow, the excess waste is piped along with any leakage from
the feed pump to 2 surmp tank.

When waste in a secondary waste'-reeeiving tank reaches the high-level set point, the influent flow of

- waste is redirected to the second tank and the first tank becomes the feed tank for the ETF evaporator.

In a similar fashion, the concentrate tanks switch modes when the hlgh -level set point of one tank is
reached. The other tank switches from a discharging mode to a receiving mode and the first tank
becomes the discharge tank feeding waste to the thin film dryer

Filter Systems All filters at ETF (i.e., the Load-In Station, rough, fine and auxiliary filter systems) are in
leak-tight steel casings. For the rough and fine filters, a high differential pressure, which could damage
the filter element, activates a valve that shuts off liquid flow to protect the filter element from possible C;
damage To prevent a high-pressure situation, the filters are cleaned routinely with pulses of compressed b
air that force water back through the filter. Cleaning is terminated automatically by shutting off the

compressed air supply if high pressure develops The differential pressure across the auxiliary filters also

is monitored. A high differential pressure in these filters would result in a system shutdown to allow the

filters to be changed out.

The Load-In Station filtration system has pressure gauges for monitoring the differential pressure across
each filter. A hlgh differential pressure would result in dlscentmumg filter operation until the filter is
replaced .

Ultraviolet Light/Oxidation System and Decomposers. A rupture disk on the inlet piping to each of
the UV/OX reaction vessels relieves to the pH adjustment tank in the event of excessive pressure _
developing in the piping system. Should the rupture disk fail, the aqueous waste would trip the moisture
sensor, shut down the UV lamps, and close the surge tank feed valve. Also provided is a level sensor to
protect UV lamps against the risk of exposure to air. Should those sensors be actuated, the UV lamps
would be shut down unmedlately

The piping and valving for the hydrogen peroxide deeomposers are configured to split the waste flow:-
half flows to one decomposer and half flows to the other decomposer. Alternatively, the total flow of
waste can be treated in one decomposer or both decomposers can be bypassed. A safety relief valve on
each decomposer vessel can relieve excess system pressure to a sump tank.

Degasification System. The degasification column is typically supplied aqueous waste feed by the pH "‘\

adjustment tank feed pump. This pump transfers waste solution through the hydrogen peroxide
decomposer, the fine filter, and the degasification column to the first RO feed tank,
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The degasification colurnn is designed for operatlon at a partial vacuum. A pressure sensor in the column
detects the column pressure. The vacuum in the degasification column is maintained by a blower
connected to the vessel off gas system. The column is protected from extremely low pressure developed -
by the column blower by the use of an intake vent that is maintained in the open position during

operation. The column liquid level is regulated by a flow control system with a high- and low-level

-alarm. Plafe-type heat exchanger:cools the waste solution fed to the degasification column.

Reverse Osmosis System. The flow through the first and second RO stages is controlled to mmntam
constant liquid levels in the first and second stage RO feed tanks. :

Polisher. Typicaily, two of the three colurnns are in operation (lead/lag) and the third (regenerated)

-column is in standby. When the capacity of the resin in the first column is exceeded, as detected by an

increase in the conductivity of the column effluent, the third column, containing freshly regenerated IX
resin, is brought online. The first column is taken offline, and the waste is rerouted to the second column,
and to the third. Liquid level instrumentation and automaticaily operated valves are prowded in the IX
system to prevent overfilling. _

Effluent Treatment Facility Evaporator. Liquid level instrumentation in the secondary waste receiving
tanks is designed to preclude a tank overflow. A liquid level switch actuated by a high-tank liquid level
causes the valves to reposition, closing off flow to the secondary waste receiving tanks. Secondary
containment for these tanks routes liquids to a sump tank.

Valves in the ETF evaporator feed line can be posmcmed to bypass the secondary waste around the ETF
evaporator and to transfer the secoudary waste to the concentrate tanks.

Thin Film Dryer. The two concentrate tanks a]temately feed the thin fitm dryer. One tank serves as a
concentrate waste receiver while the other tank serves as the dryer feed tank. Liquid level
instrumentation prevents tank overflow by diverting the concentrate flow from the full concenirate tank to
the other concentrate tank. Secondary containment for these tanks routes liquids to a sump tank.

An alternate route is provided from the conceﬁh‘ate receiver tank o the secondary waste rec‘eiviﬁg tanks.
Dilute concentrate in the concentrate receiver tank can be reprocessed through the ETF evaporator by
transferring the concentrate back to a secondary waste-receiving tank.

4.4.6 Lahels_or Signs

Each tank or process unit in the ETF is identified by a nameplate attached in a readily visible location.
Included on the nameplate are the equipment number and the equipment title. Those tanks that store or

 treat dangerous waste at the ETF (Section 4.4.1.1) are identified with a label, which reads "PROCESS

WATER/WASTE". The labels are legible at a distance of at least fifty feet or as apprbpriate for legibility
within the ETF. Additionally, these tanks bear a legend that identifies the waste in a manner, which

adequately warns employees, emergency personnel, and the public of the major risk(s) associated wﬁh the
waste being stored or treated in the tank system(s).

Cantion plates are used to show possib_le hazards and warn that precautions are necessary. Caution signs
have a yellow background and black panel with yellow letters and bear the word "CAUTION".  Danger

signs show immediate danger and signify that special precantions are necessary. These signs are red
black, and white and bear the word "DANGER".

Tanks and vesselé containing co:rosive_chemicals are posted with black and white signs bearing the word
"CORROSIVE". "DANGER - UNAUTHORIZED PERSONNEL KEEP OUT" signs are posted on all
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exterior doors of the ETF, and on each interior door leading into the process area. Tank ancillary piping

is also labeled "PROCESS WATER" or "PROCESS LIQUID" to alert personnel which pipes in the
process area contains dangerous and!or mixed waste.

All tank systems holding dangerous waste are marked with labels or signs to 1dent1fy the waste contained

in the tanks. The labels or signs are legible at a distance of at least 50-feet and bear a legend that

identifies the waste in a manner that adequately warns employees, emergency response personnel, and the
public, of the major risk(s) associated with the waste being stored or treated in the tank system(s).

44,7 Air Emissions

Tank systems that contain extremely hazardous waste that is acutely toxic by inhalation mmist be designed
to prevent the escape of such vapors. To date, no extremely hazardous waste has been managed in ETF
tanks and is not anticipated. However, the ETF tanks have forced ventilation that draws air from the tank-
vapor spaces to prevent exposure of operating personnel to any toxic vapors that nnght be present. The
vapor passes through a charcoal filter and two sets of high- cfﬁcmncy particulate air filters before -
discharge to the environment.

448 Mana‘gement of Ignitab_le or R_eactivé Wastes in Tanks Systems

Although the ETF is permitted to accept waste that is designated ignitable or feactive, such waste would
be treated or blended immediately afier placement in the tank system so that the resulting waste mixture is

" no longer ignitable or reactive, Aqueous waste received does not meet the definition of a combustible or

flammable liquid given in National Fire Protection Association (NFPA) code number 30 (NFPA 1996).
The buffer zone requirements in NFPA-30, which require tanks containing combustible or ﬂammable
solutions be a safe distance from each other and from public way, are not apphcable

4.4.9 Management of Incompatible Wastes in Tanks Systems

The ETF manages dilute solutions that can be mixed without compatibility issues. The ETF is equipped

- with several systems that can adjust the pH of the waste for treatment activities. Sulfuric acid and sodium

hydroxide are added to the process through the MCS for pH adjustment to ensure there will be no large
pH ﬂuctuatxons and adverse reactions in the tank systems.

45 SURFACE IMPOUNDMENTS
This sectlon provides speclﬁc mformatlon on surface impoundment operations at the LERF, mc]udmg |

descriptions of the liners and secondary containment structures, as required by WAC 173 303- 650 and
WAC 173-303-806(4)(d).

‘The LERF 'consists of three _lined. surface impoundments (basins) with a design operating capacity of =

29.5 million liters each. The maximum capacity of each basin is 34 million liters. The dimensions of -

“each basin at the anchor wall are approximately 103 meters by 85 meters. The typical top dimensions of

the wetted area are approximately 89 meters by 71 meters, while the bottom dimensions are
approximately 57 by 38 meters. Total depth from the top of the dike to the bottom of the basin is -
approximately 7 meters. The typical finished basin bottoms lie at about 4 meters below the initial grade
and 175 meters above sea level. The dikes separating the basins have a typical height of 3 mcters and
typical top width of 11.6 meters around the perimeter of the impoundments.
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45.1 Llst of Dangerous ‘Waste

A list of dang<=r0us and/or mixed aqueous waste that can be stored in LERF is presentedin =~~~
Attachment 34, Chapter 1.0. The waste analysis plan for the LERF and ETF Attachment 34, Chapter 3.0
also prowdes a dlscussmn of the. types of waste that are managed in the LERF

452 Consitmctlon, Operatmn, and Maintenance of Liner System

General information concerning the liner system is presented in the following sections. Information
regarding loads on the liner, liner coverage, UV light exposure prevention, and location relative to the
wa‘ter table are discussed. ‘ .

4.5. 2.1 Lmel Construction Matermls

The LERF employs a double—composﬂe liner system with a leachate detection, collection, and removal .
system between the primary and secondary liners. Each basin is constructed with an upper or primary
liner consisting of a high-density polyethylene geomembrane 1aid over a bentonite carpet liner. The fower
orsecondary liner in each basinis a composite of a geomembrane laid over a layer of soil/bentonite
admixture with a hydraulic conductivity less than 107 centimeters per second. The synthetic liners extend
up the dike wall to a concrete anchor wall that surrounds the basin at the top of the dike. A batten system
bolts the layers in place to the anchor wall (Flgure 4, 16)

Figure 4.17 is a schematic cross-sectlon of the liner system. The liner components, hsted from the top to
the bottom of the liner system, are the following:

Secondary 1.5-millimeter Ingh—densxty polyethylene geomembrane
Soil/bentonite admixture (91 centimeters on the bottom, 107 centuneters on the sides)
Geotextlle '

»  Primary 1.5-millimeter high-density polyethylene geomembrane
+ Bentonite carpet liner

+  Geotextile

« Drainage gravel (botfom) and geonet (sides)

« Geotextile'

The primary geomembrane, made of 1.5-millimeter high-density polyethylene, forms the basin surface
that holds the: aqueous waste. The secondary geomembrane, also 1.5-millimeter high-density

polyethylene, forms a barrier surface for leachate that might penetrate the primary liner. The high-density
pelyethylene chemically is resistant to constituents in the aqueous waste and has a relatively high strength
compared to other lining materials. The high-density polyethylene resin specified for the LERF contains
carbon black, antioxidants, and heat stabilizers to enhance its resistance to the degrading effects of UV
light. The approach to ensuring the compatibility of aqueous waste streams with the LERF liner materials
and piping is discussed in the waste analysm plan Attachment 34, Chapter 3.0.

Three geotextlle layers are used in the LERF liner system. The layers are thin, nonwoven polypropylene
fabric that chemically is resistant, highly permeable, and resistant to microbiological growth. The first
two layers prevent fine soil particles from infiltrating and clogging the drainage layer. The second
geotextile also provides limited protection for the secondary geomembrane from the drainage rock, The
third geotextile layer prevents the mixing of the soﬂ/bentomte admixture with the much more porous and
granular foundation matenal

A 30.5-centimeters-thick gravel dramage layer on the bottom of the basins bétween the primary and
secondary liriers prov1des a flow path for liquid to the leachate detection, celleetaon and removal system.
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A geonet (or drainage net) is located immediately above the secondary geomembrane on the basin

_ sidewalls. The geonet functions as a preferential flow path for liquid between the liners, carrying liquid

down to the gravel drainage layer and subsequently to the leachate sump. The geonet is a mesh made-of
high-density polyethylene, with approximately 13-millimeter openings.

The soil/bentonite layer is 97 centimeters thick on the bottom of the basins and 107 centimeteté thick on

the basin sidewails; its permeability is less than 107 centimeters per second. This composue liner
design, consisting of a geomembrane laid over essentially impermeable soil/bentonite, is considered best
available technology for solid waste landfills and surface mzpoundments The combination of synthetic
and clay liners is reported in the literature to provide the maximum protection from waste migration
(Forseth and Kmet 1983).

A number of laboratory tests were conducted to measure the engineering properties of the soil/bentonite
admixture, in addition to extensive field tests performed on three test fills constructed near the LERF site.
For establishing an optimum ratio of bentonite to soil for the soil/bentonite admixture, mixtures of various
ratios were tested to determine permeability and shear strength. A mixture of 12 percent bentonite was
selected for the soil/bentonite liner and tests described in the following paragraphs demonstrated that the

admixture meets the desired permeability of less than 10°7 centimeters per second. Detailed discussion of
test procedures and results is provided in Report of Geotechnical Invest:ganon 242-4 Evaporanon and
PUREX Inter:m Storage Basins (Chen-Northern 1990),

- Direct shear tests were performed according to ASTM D3080 test procedﬁres (ASTM 1990) on

soil/bentonite 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 bentcmite .

The high degree of compactlon of the soil/bentonite layer [92 percent per ASTM D1557 (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 matenal are too low to move the soil particles. Therefore, piping is not cohsidered a
probiem.

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 10~7 centimeters per second. All test fills met the EPA requirements. A thorough discussion of
construction procedures, testing, and results is provided in Report of Permeab:hty T estmg Soil-bentonite

- Test Fill (Chen-Northern 1991a).

The aqueous waste stored in the LERF is ty‘plcally a dilute mixture of organic and inorganic constituents.
Though isolated instances of soil liner incompatibility have been documented in the literature (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

(WHC 1991)), gross failure of the soil/bentonite layer is not probable.

Each basin also is equlpped with a ﬂoatmg very low-dens1ty polycthylcnc cover. The cover is anchored
and tensioned at the concrete wall at the fop of the dikes, using a patented mechanical tensioning system.
Figure 4.16 depict the tension mechanism and the anchor wall at the perimeter of each basin. Addltlona}

information on the cover system is provided in Section 4.5.2.5.
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4.5.2.1.1 Material 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-A Evaporator and PUREX Interim Retention Basins (KEH 19902) and
Construction Specifications for 242-A Evaporator and PUREX Interim Retention Basins (KEH 1990b).

Geomembrane Liners, The high-density polyethylene resin for geomembranes for the LERF meets the
material specifications listed in Table 4.8. Key physical properties include thickness (1.5 millimeters
[60 mil]) and impermeability (hydrostatic resistance of over 360,000 kilogram per square meter).
Physical properties meet National Sanitation Foundation Standard 54 (NSF 1985). Testing to determine
if the liner material is compatible with typical dilute waste solutions was performed and documented in
9090 Test Results (WHC 1991).

Soil/Bentonite Liner. The soil/bentonite admixture consists of 11.5 to 14.5 percent bentonite mixed into
well-graded silty sand with a maximum particle size of 4.75 millimeters (No. 4 sieve). Test fills were
performed to confirm the soil/bentonite admixture applied at LERF has hydraulic conductivity less than

10-7 centimeters per second, as requu'ed by WAC 173-303-650(2)0) for new surface imp’oundnient__s.

Bentonite Carpet Liner. The bentonite carpet liner consists of bentonite (90 percent sedium
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 agueous waste
stored at LERF, no chemical attack, dissolution, or degradation of the bentonite carpet liner is anticipated.

‘Geotextile. The nonwoven geotextile layers consist of long-chain polypropylene polymers containing
stabilizers and inhibitors to make the filaments resistant to deterioration from UV light and heat exposure,
The geotextile layers consist of continuous geotextile sheets held together by needle punching. Edges of
the fabric are sealed or othermse finished to prevent outer material from puihng away from the fabric or
raveling.

Drainage Gravel. The drainage layer consists of thoroughly washed and screened, naturally occurring

-rock meeting the size specifications for Grading Number 5 in Washington State Department of

Transportation construction specifications (WSDOT 1988). The specifications for the drainage layer are
given in Table 4.9. Hydraulic conductivity tests (Chen-Northern 1992a, 1992b, 1992c) showed the
drainage rock used at LERF met the sieve requirements and had a hydraulic conductivity of at least

1 centimeter per second, which exceeded the minimum of at least 0.1 centlmeters per second requucd by.
WAC 173-303-650(2)(j) for new surface mzpoundments

Geonet. The geonet is fabricated from two sets of parallel high-density polyethylene strands, spaced

1.3 centimeters center-to-center maximum to form a mesh with minimum two strands per 2.54 centimeter’
in each direction. The geonet is located between the liners on the sloping sidewalls to provide a
preferential flow path for leachate to the dramage gravel and subsequently to the leachate sump

Leachate Collection Sump. Materials used to line the 3.0-meter by 1.8-meter by 0.30-meter-deep
leachate sump, at the bottom of each basin in the northwest corner, include [from top to bottom
(Figure 4.18)]:

. 25 millimeter high-density polyethylene flat stock (supporting the leachate riser pipe)

+  Geotextile

+  1.5-millimeter high-density polyethylene rub sheet
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+ Secondary composite liner: ST
—  1.5-millimeter high-density polyethylene geomembrane : ' ' N
— 91 centimeters of soil/bentonite admixture ' o

~  Geotextile:
Specifications for these materials are identical to those discussed previously.

Leachate System Risers. Risers for the leachate system consist of 10-inch and 4-inch pipes from the

leachate collection sump to the catch basin northwest of each basin (Figure 4.18). The risers lay below

the primary liner in a gravel-filled trench that also extends from the sump to'the concrete catch basin
(Flgure 4, 19)

The risers are h1gh-dens1ty polyethylene pipes fabncated to meet the requ:rements in ASTM D1248.
(ASTM 1989). The 10-inch riser is perforated every 20.3 centimeters with 1.3-centimeter holes around
the diameter. Level sensors and leachaie pump are inserted in the 10-inch riser to monitor and remove
leachate from the sump. To prevent clogging of the pump and piping with fine particulate, the end of the
riser is encased in a gravel-filled box constructed of high-density polyethylene geonet and wrapped in .
geotextile. The 4-inch riser is perforated every 10.2 centimeters with 0.64-centimeter holes around the
diameter, A level detector is inserted in the 4-inch riser.

Leachate Pul_ﬂp. A deep-well submersible pump, desigﬁed to deliver approximately 110 liters per
minute, is installed in the 10-inch leachate riser in each basin. Wetted parts of the leachate pump are
made of 316L stainless steel, providing both corrosion resistance and durability.

4.5.2.1.2 Loads on Liner System. _ o o ' N

. v

The LERF liner system is subjected to the following types of stresses.

Stresses from Installation or Construction Operations. Contractors were required to submit - -

construction quality control plans that included procedures, techniques, tools, and equipment used for the
construction and care of liner and leachate system. Methods for installation of all components were
screened to ensure that the stresses on the liner system were kept to 2 minimum.

Calculations were performed to estimate the risk of damage to the secondary high-density polyethylene
liner during construction (Calculations for LERF Part B Permit Application [HNF 1997]). The greatest .
risk expected was from spreading the gravel layer over the geotextile layer and secondary geomembrane.
The results of the calculations show that the strength of the geotextile was sufficiently high to withstand
the stress of a small gravel spreader driving on a minimum of 15 centimeters of gravel over the geotextile
and geomembrane. The likelihood of damage to the geomembrane lying under the geotextile was
considered low.

To avoid driving heavy machinery directly on the secondary liner, a 28-meter conveyer was used to
deliver the drainage gravel into the basins. The gravel was spread and consolidated by hand tools and a
bulldozer. The bulidozer traveled on a minimum thickness of 30.5 centimeters of gravel. Where the
conveyer assembly was placed on top of the liner, cribbing was placed to distribute the conveyer weight.
No heavy equipment was allowed for use directly in contact with the geomembranes.

Additional calculations were performed to estimate the ability of the leachate riser pipe to withstand the
static and dynamic loading imposed by lightweight construction equipment riding on the gravel layer -
(HNF 1997). Those calculations demonstrated that the pipe could buckle under the dynamic loading of

)

Attachment 34430



N

ok ’
— D AD 00 =] O B W

12
13

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

Class 1 Modification : WA7890008967, Attachment 34

Quarter Ending 12/31/2004 | LERF and 200 Area ETF

small construction equipment; therefore, the pipe was avoided by equipment during spreading of the
drainage grave-l

Installation of synthetic lining materials proceeded only when winds were less than 24 kilometers per
hour, and not during precipitation. The minimum ambient air temperature for unfolding or unrolling the
high-density polyethylene sheets was -10 C, and a minimum temperature of 0.C was required for seaming
the high-density polyethylene sheets. Between shifts, geomembranes and geotextile were anchored with
sandbags to prevent lifting by wind. Calculations were performed to determine the appropriate spacing of
sandbags on the geomembrane to resist lifting caused by 130 kilometer per hour winds (HNF 1997). All
of the synthetic components contain UV light inhibitors and no impairment of performance is anticipated
from the short-term UV light exposure dunng construction. Section 4.5.2.4 prcmdes ﬁ.lrthcr detail on
exposure prevention.

During laying of the soil/bentonite layer and the overlying geomembrane,'mdisture content of the
admixture was monitored and adjusted to ensure optimum compaction and to avoid development of
cracks. _ _

4.5.2.1.3 Static and Dynamic Loads and Stresses from the Maximum Quantity of Waste

When a LERY basin is full, liquid depth is approximately 6.4 meters. Static load on the primary liner is
roughly 6,400 kitograms per square meter. Load on the secondary liner is slightly higher because of the
weight of the gravel drainage layer. Assuming a density of 805 kilograms per square meter for the
drainage gravel [conservative estimate based on specific gravity of 2.65 (Ambrose 1988)], the secondary
high-density polyethylene liner carries approximately 7,200 kilograms per square meter when a basin is
full

Side slope liner stresses were calculated for each of the layers in the basin sidewalls and for the pipe .
trench on the northwest corner of each basin (HNF 1997). Resulis of these calculations indicate factors of
safety against shear were 1.5 or greater for the primary geomembrane, geotextlle geonet, and secondary
genmembrane

Because the LERF is not located in an area of seismic concern, as identified in Appcndix VIof .
40 CFR 264 and WAC 173-303-282(6)(2)(I), dlscussmn and calculation of potential seistnic events are
not required.

4.5.2.1.4 Stresses Resulting from Settlement, Subsidence, .or, Uplift

Uplift stresses from natural sources are expected to have negligible impact on the liner. Groundwater lies
approximately 62 meters below the LERF, average annual precipitation is only 16 centimeters, and the
average | unsaturated permeability of the soils near the basin bottoms is high, ranging from about

5.5x 10* centimeters per second to about 1 centimeter per second (Chen-Northern 1991b)." Therefore, no
hydrostatic uplift forces are expected to develop in the soil underneath the basins. In addition, the soil
under the basins consists primarily of gravel and sand, and contains few or no organic constituents.
Therefore, uplift caused by gas production from organic degradation is not anticipated.

Based on the design of the soil-bentonite liner, no structural uplift stresses are present within the lining
system (Chen -Northern 1991b).

Regional subsidence is not anticipated because neither petroleumn nor extractable economic mmerals are
present in the strata underlying the LERF basins, nor is karst (erosive limestone) topography present. .
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Dike soils and soil/bentonite layers were compacted thoroughly and proof-rolled during construction.
Calculation of settlement potential showed that combined settlement for thé foundation and soil/bentonite

 layer is expected to be about 2.7 centimeters. Settlement impact on the liner and basin stability is

expected to be minimal (Chen-Northern 199 Ib)

4.5.2.1.5 Internal and External Pressure Gradients

*Pressure gradients across the liner system from groundwater are anticipated to be negligible. The LERF

is about 62 meters above the seasonal high water table, which prevents buildup of water pressure below

the liner. The native gravel foundation materials of the LERF are relatively permeable and free draining.

The 2 percent slope of the secondary liner prevents the pooling of liquids on top of the secondary liner.
Finally, the fill rate of the basins is slow enough (average 190 liters per minute) that the load of the llqmd
waste on the primary liner is gradua]ly and evenly distributed.

To prevent the buildup of gas between the liners, ea_ch basin is equipped with 21 vents in the primary
geomembrane that allow the reduction of any excess gas pressure. Gas passing through these vents exit
through a single pipe that penetrates the anchor wall into a carbon adsorption filter. This filter extracts
nearly all of the organic compounds, ensuring that emissions to the air from the basins are not toxic.

4.5.2.2 Liner System Location Relative to High-Water Table

The lowest point of each LERF basin is the northwest corner of the sump, where the typical subgrade
elevation is 175 meters above mean sea level. Based on data collected from the groundwater monitoring
wells at the LERF site, the seasonal high-water table is located approximately 62 meters or more below
the lowest point of the basins. This substantial thickness of unsaturated strata beneath the LERF provides
ample protection to the liner from hydrostatic pressure because of groundwater intrusion into the
soil/bentonite layer. Further discussion of the unsaturated zone and site hydrogeology is provided in
Attachment 34, Chapter 5.0. .

4523 Liner System Foundation

Foundation materials are primarily gravels and cobbles with some sand and silt. The native soils onsite
are derived from unconsolidated Holocene sediments. These sediments are fluvial and glaciofluvial sands
and gravels deposited during the most recent glacial and postglacial event. Grain-size distributions and
shape analyses of the sediments indicate that dep051t10n occurred in a mgh-energy environment (Chen-
Northern 1990). .

Analysis of five soil borings from the LERF site was conducted to characterize the natural foundation
materials and to determine the suitability of onsite soils for construction of the impoundment dikes and
determine optimal design factors. Weil-graded gravel containing varying amounts of silt, sand, and
cobbles comprises the layer in which the basins were excavated. This gravel layer extends to depths of
10 to 11 meters below land surface (Chen-Northern 1990). The basins are constructed directly on the
subgrade. Excavated soils were screened to remove oversize cobbles (greater than 15 centimeters in the
largest dimension) and used to construct the dikes.

Settlement potential of flie foundation material and soil/bentonite layer was found to be low. The
foundation is comprised of undisturbed native soils. The bottom of the basin excavation lies within the
well-graded gravel layer, and is dense to very dense. Below the gravel is a layer of dense to very dense
poorly graded and well-graded sand. Settlement was calculated for the gravel foundation soils and for the
soil/bentonite layer, under the condition of hydrostatic loading from 6.4 meters of fluid depth. The
combined settlement for the soils and the soil/bentonite layer is estimated to be about 2.7 centimeters.
This amount of settlement is expected to have minimal impact on overall liner or basin stability (Chen-
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Northern 1991b). Settlement calculations are provided in Calculations for Liquid Effluent Retention . -
Facility Part B Permit Application (HINF 1997) :

The load bearing capacity of the foundation material, based on the soil analysis discussed previously, is
estimated at about 48,800 kilograms per square meter [maximum advisable presumptive bearing capacity
(Hough 1969)].- Anticipated static and dynamic Joading from a full basin is estimated to be less than
9,000 kilograms per square meter (Section 4.5.2;1.3) which-provides an ample factor of safety.

When the basins are empty, excess hydrostatic pressure in the foundation materials under the liner system
theoretically could result in uplift and damage. However, because the native soil forming the foundations -
is unsaturated and relatively permeable, and because the water table is located at a considerable depth
berneath the basins, any infiltration of surface water at the edge of the basin is expected to travel -
predommantly downward and away from the basins, rather than collectmg under the excavation itself.

No gas is expected in the foundation because gas-generating orgamc materials are not present.

Subsidence of undisturbed foundation materials is generally the result of fluid cxtraction (water or
petroleum) mining, or karst topography. Neither petroleum, mineral resources, nor karst are believed to.
be present in the sediments overlying the Columbia River basalts. Potential groundwater resources do
exist below the LERF. Even if these sediments were to consolidate from fluid withdrawal, their depth
most likely would produce a broad, gently sloping area of subsidence that would not cause significant
strains in the LERF liner system. Consequently, the potential for subsidence related failures are expected
1o be negligible.

Borings at the LERF site, and extensive additional borings in the 200 East Area, hairé not identified any
significant quantities of soluble materials in the foundation soil or underlying sediments. (Last et al. 1989).
Consequenﬂy, the potential for sinkholes is considered negligible.

4.5.2.4 Liner System Exposure Prevention

Both primary and secondary geomembranes and the floating cover are stabilized with carbon black to
prevent degradation from UV light. Furthermore, none of the liner layers experience jong-term exposure
to the elements. During construction, thin polyethylene sheeting was used to maintain optimum meisture
content and provide protection from the wind for the soil/bentonite layer until the secondary
geomembrane was laid in place. The secondary geomembrane was covered by the geonet and geotextile
as soon as quality control testing was complete. Once the geotextile layer was completed, drainage
material immediately was placed over the geotextile. The final (upper) geotextile layer was placed over
the drainage gravel and 1mmcd1ate1y covered by the bentonite carpet liner, This was covered
1mmed1ate1y, in furn, by the primary hlghodensﬁy polyethylene liner.

Both high-density polyethylene liners, geotextile layers, and geonet are anchored permanently to a
concrete wall at the top of the basin berm. During construction, liners were held in place with many
sandbags on both the basin bottoms and side slopes to prevent wind from lifting and damaging the
materials. Calculations were performed to determine the amount of fluid needed in a basin to prevent
wind lift damage to the primary geomembrane. Apprommately 15 to 20 centimeters of solution are kept
in each basin to minimize the potential for uplifting the primary liner (HNF 1997).

The entire lmmg system is covered by a very low-density polyethylene floating cover that is bolted to the
concrete anchor wall. The floating cover prevents evaporatnon and intrusion from dust, precipitation,
vegetation, animals, and birds, A patented tensioning system is employed to prevent wind from lifting the
cover and automatically accommodate changes in liquid level in the basins. The cover tension
mechanism consists of a cable running from the flexible geosynthetic cover over a pulley on the tension

tower (located on the concrete anchor wall) to a dead man anchor. These anchors (bloclcs) simply hang
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-from the cables on the extenor sxde of the tension towers. The anchor wall also prov1des for sohd A

attachment of the liner layers and the cover, using a 6.4-millimeter batten and neoprene gasket to bolt the
layers to the concrete wall, effectively sealing the basin from the intrusion of light, preclpltauon, and
au'bome dust (Figure 4.16).

The floating cover, made of very low-density polyethylene with UV light inhibitors, is not anticipated to
experience unacceptable degradation during the service life of the LERF. The very low-density :
polyethylene material contains carbon black for UV light protection, anti-oxidants to prevent heat
degradation, and seaming enhancers to improve its ability to be welded. A typical manufacturer’s limited
warranty for weathermg of very low-density polyethylene products is 20 years (Poly America, undated).

-This provides a margin of safety for the ant:c:pated medlum-term use of the LERF for aqueous waste

storage.

The upper 3.4 to 4.6 meters of the sidewall liner also could experience stresses in response to temperature
changes. Accommodation of thermal influences for the LERF geosynthetic layers is affected by inclusion
of sufficient slack as the liners were installed. Calculations demonstrate that approximately

67 centimeters of slack is required in the long basin bottom dimension, 46 centimeters across the basin,
and 34 centlmeters from the bottom of the basin to the top of the basin wall (HNF 1997).

Thermal stresses also are expenenced by the floating cover. As with the geomembranes, sufficient slack”
was included in the design to accommodate thermal contraction and expansion.

4.5.24.1 Liner Repeirs During Operations

Should repair of a basin liner be required while the basin is in operation, the basin contents will be
transferred to the ETF or another available basin. After the liner around the leaking section is cleaned,
repairs to the geomembrane will be made by the application of a piece of high-density polyethylene
sheeting, sufficient in size fo extend approximately 8 to 15 centimeters beyond the damaged area, or as

. recommended by the vendor. A round or oval patch will be installed using the same type of equlpment

and criteria used for the initial ﬁeld installations.

‘4,5.2.4.2 Control of Air Emissions

The ﬂoatmg covers limit evaporation of aqueous waste and releases of volatile organic compounds into
the atmosphere. To accommodate volumetric changes in the air between the fluid in the basin and the

- cover, and to avoid problems related to sealmg the basins too tightly, each basin is equipped with a

carbon filter breather vent system. Any air escaping from the basins must pass through this vent,
consisting of a pipe that penetrates the anchor Wall and extends into a carbon adsorption filter umt.

4,5.2.5 Liner Coverage

The liner system covers all of the ground surface that underlies the retention basins. The primary liner
extends up the side slopes to a concrete anchor wall at the top of the dike encircling the entire basin
(Figure 4.16). _

453 Prevention of Overtoppmg

Overtopping preventlon is accomphshed through admm1stratwe controls and liquid-level instrumentation
installed in each basin. - The instrumentation includes local liquid-level indication as well as remote
indication at the ETF. Before an aqueous waste is transferred into a basin, administrative controls are
implemented to ensure overtopping will not occur dunng the transfer. The volume of feed to be ‘
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transferred is c:omparéd to the available volume in the receiving basin. The transfer is not initiated unless
there is sufficient volume available in the receiving basin or a cut-off level is established. The transfer
into the basin would be stopped when this cut-off level is reached.

In the event of a 100-year, 24-hour storm event, precipitaﬁén would accumulate on the basin covers.
Through the self-tensioning design of the basin covers and maintenance of adequate freeboard, all
accurmulated precipitation would be contained on the covers and none would flow over the dikes or

-anchor walls. The 100-year, 24-hour storm is expected to deliver 5.3 centimeters of rain or approximately

61 centimeters of snow. Cover specifications include the requirement that the covers be able to withstand
the load from this amount of precipitation. Because the cover floats on the surface of the fluid in the
basin, the fluid itself provides the primary support for the weight of the accumulated precipitation.
Through the cover self-tensioning mechanism, there is ample 'give' to accommodate the overlying load
without overs11'essmg the anchor and attachment points.

Rainwater and snow evaporate readily from the cover, particularly in the arid Hanford Facility climate,
where evaporation rates exceed precipitation rates for most months of the year. The black color of the
cover further enhances evaporation. Thus, the floating cover prevents the intrusion of precipitation into
the basin and provides for evaporation of accumulated rain or snow.

4.53.1 F_reeboard

Under current operating conditions; 0.61 meter of freeboard is maintained at each LERF basin, which
corresponds 10 an operating level of 6.8 meters, or 29.5 million liters.

4.5.3.2 Immediate Flow Shutoff

The mechanism for transferring aqueous waste is either through pump transfers with on/off switches or
through gravity transfers with isolation valves. These methods provide positive ability to shut off . -

~ transfers immediately in the event of overtopping. - Overtopping a basin during a transfer is very unlikely

because the low flow rate into the basin provides long response times. At a flow rate of 284 litersper
minute, approximately 11 days would be required fo fill a LERF basin from the 6.8-meter operating level
(i.e., 0.61 meter of ﬁ'eeboard) to maximum capacity of 34 million liters (i.e., the 7.4-meter level).

4.5.3.3 Outﬂlow Destination

Acueous waste in the LERF is transferred routinely to ETF for treatment. However, should it be
necessary to immediately empty a basin, the aqueous waste either would be transferred to the ETF - for
treatment or transferred to another basin (or basins), whichever is faster. If the waste is transferred to -

another LERYT basin, the single pump for normal operation can be removed, and four submersible pumps
can be instailed using an emergency pump manifold. This portable piping and pumping system is capable
of pumping 2,700 liters per minute. Not including set-up time, it would take approxmately 7.6 days to
pump the contents of a full basin at this pumping rate,

4.5.4 Structural Integrity of Dikes

The structural integrity of the dikes was cerhﬁed attesting to-the structural integrity of the dikes, signed
bya quahﬁecl registered professional cngmeer :
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4.5.4.1 Dike Design, Construction, and Maintenance

The dikes of the LERF are eonstructed of onsite native soils, generally consisting of cobbles and gravels.

‘Well-graded mixtures were specified, with cobbles up to 15 centimeters in the largest dimension, but not

constituting more than 20 percent of the volume of the fill. The dikes are designed with a 3:1 (3 units

‘horizontal to 1 unit vertical) slope on the basin side, and 2.25:1 on the exterior side. The dikes are

approximately 8.2 meters high from the bottom of the basin, and 3 meters above grade.

~ Calculations were performed to Verify the structural integiity' of the dikes (HNF 1._997). The calculations

demonstrate that the structural strength of the dikes is such that, without dependence on any lining
system, the sides of the basins can withstand the pressure exerted by the maximum allowable quantity of
fluid in the impoundment. The dlkes have a factor of safety greater than 2.5 against failure- by sliding.

4.5.4.2 Dike Stability and Protection

In the following pan!\graphs, various aspects of stability fer the LERF dikes and the .co'ncrete anchor wall
are presented, including slope failure, hydrostatic pressure, and protection from the environment.

Failure in Dike/Impoundment Cut Slopes. A slope stablhty analysis was performed to determine the

“factor of safety against slope failure. The computer program PCSTABLS' from Purdue Umverslty, using

the modified Janbu Method; was employed to evaluate slope stability under both static and seismic
loading cases. One hundred surfaces per run were generated and analyzed The assumptzons used were
as follows (Chen-Northern 1991b):

Weight of gravel: 2,160 kilograms per cubic meter

Maximum dry density of gravel: 2,315 kilograms per cubic meter
Mohr-Coulomb shear sirength angle for gravel: minimum 33 degrees
Weight of soil/bentonite: 1,600 kilograms per cubic meter

Mohr-Coulomb shear strength angle for soil/bentonite: minimum 30 degrees
Slope: 3 horizontal: 1 vertical

No fluid in impoundment (worst case for stability)

Soils at in-place moisture (not saturated conditions).

. o * [ ] . L ] . [ ]

Results of the static stability analysis showed that the dike slopes were stable with a minimum factor of

-safety of 1.77 (Chen-Northern 1991b).

The standard horizontal acceleration required in the Hanford Plant Standards, "Standard Architectural-
Civil Design Criteria, Design Loads for Facilities” (DOE-RL 1988), for structures on the Hanford Site is
0.12 g. Adequate factors of safety for cut slopes-in units of this type generaily are considered 1.5 for -
static conditions and 1.1 for dynamic stability (Golder 1989). Results of the stability analysis showed that
the LERF basin slopes wete stable under horizontal accelerations of 0.10 and 0.15 g, with minimum
factors of safety of 1.32 and 1.17, respectively (Chen-Northern 1991b). Printouts from the PCSTABLS
program are provided in Calculations for Liquid E_ﬁ‘luent Retention Facdzty Part B Permit Application

(HNF 1997).

Hydrostatlc Pressure. Failure of the dikes due to bulldup of hydrostatlc pressure caused by failure of
the leachate system or liners, is very unlikely. The liner system is constructed with two essentially

impermeable layers consisting of a synthetic layer overlying a soil layer with low-hydraulic conductivity. -
- Tt would require a catastrophic failure of both liners to cause hydrostatic pressures that could endanger

dike integrity. Routine inspections of the leachate detection system, indicating quantities of leachate
removed from the basins, provide an early warning of leakage or operational problems that could lead to
excessive hydrostatic pressure. A significant precipitation event (e.g., a 100-year, 24-hour storm) will not
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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 4.5.3), and the coarse nature of the dike and foundation materials on the exterior walls provides
for rapid drainage of precipitation away from the basins.

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 roois become apparent on the dike walls, the
plants will be controlied with appropriate herbicide application.

Protection from Bnrrowmg 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
mammals. Lack of vegetation on the LERF site d1scou1'ages foraging. The risk to structural integrity of
the dikes from burrowing mammals is therefore minimal. Periodic visual inspections of the dikes provide
observations of any animals present. Should burrowing mammals be noted onsite, appropriate pest
control methods such as trapping or application of rodenticides will be employed.

Protective Cover. Approximately 7.6 centimeters of crushed gravel serve as the cover of the exterior
dike walls. This coarse material is inherently resistant to the effect of wind because of its large grain size.
Total annual precipitation is low (16 centimeters) and a s1gmﬁcant storm event (¢.g., a 100-year, 24-hour
storm) could result in about 5.3 centimeters of precipitation in a 24-hour period. The absorbent 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.

455 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 1,500 meters of pipe, consisting of a 3-inch carrier pipe within a
6-inch outer containment pipeline. Flow through the pump is controlled through a valve at flow rates
from 150 to 300 liters per minute.

‘The pipeline exits the 242-A Evaporator below grade and remains below grade at a minimum 1.2-meter
depth for freeze 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 1.2 meters below grade is wrapped with electric heat
tracmg tape and insulated for protection from freezing.

The transfer line from the 242-A Evaporator is centrifugally cast, fi f'berg]ass—remforced epoxy thermoset
resin pressure plpe fabricated to meet the requirements of ASME D2997 (ASME 1984). The 3-inch
carrier piping is centered and supported within 6-inch containment piping. Pipe supports are fabricated of
the same material as the plpe, and meet the strength requirements of ANSI B31.3 (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-ETF liquid transfers. Drawings H-2-88766, sheets 1 through 4,
pmwde schematic diagrams of the piping system at LERF. Drawing H-2-79604 provides deta:lls of the
piping from the 242-A Evaporator to LERF. :
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4.5.5.1 Secoridary Containment System for Piping - . - -

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 a
20-centimeter-thick concrete pad at the top of the dike. The perimeter of the catch basin has a 20-
centimeter-high curb, and the concrete is coated with a chemical resistant epoxy sealant, The concrete
pad is sloped so that any leaks or spills from the piping or pipe connections will drain into the basin. ‘The
catch basin provides an access point for inspecting, servicing, and operating various systems such as
transfer valving, leachate level instrumentation and leachate pump. Drawing H-2-79593 provides a
schematic diagram of the catch basins.

4,5.5.2 Leak Detection System

Smgle-pomt electromc leak detectzon clements are mstallcd along the transfer line at 305-meter intervals,
The leak detection elements are located in the bottom of specially designed test risers. Each sensor '

‘element employs a conductivity sensor, which is connected to a cable leading back to the 242-A.

Evaporator control room. If a leak develops in the carrier pipe, fluid will travel down the exterior surface
of the carrier pipe or the interior of the containment pipe. As moisture contacts a sensot unit, the alarm
sounds in the ETF contro! room and the zone of the leak is indicated on the digital display. The pump
located in the 242-A Evaporator is shut down, stopping the flow of aqueous waste through the transfer
line. A low-volume air purge of the annulus between the carrier pipe and the containment pipe is
provided to prevent condensation buildup and minimize false alarms by the leak detection elements.

The catch basins have conductwﬂy leak detéctors that alarm in the 242-A Evaporator control room. -
Leaks into the catch basins drain back to the basin through a 5.1-centimeter drain on the ﬂoor of the catch
basm :

4, 5.5.3 Certification

Although an integrity assessment is not required for plpmg assoclated with surface impoundments, an
assessment of the transfer liner was performed, including a hydrostatic leak/pressure test at

10.5 kilograms per square centimeter gauge.’ A statement by an independent, qualified, registered
professional engineer attesting to the integrity of the piping system is included in Integrity Assessment
Report for the 242-A Evaporator/LERF Waste Transfer Pxpmg, Project W105 (’WHC 1993) along with
the results of the leak/pressure tcst.

45.6 Double Liner and Leak Detection, Collection, and Removal System

The double-tiner system for LERF is discussed in Section 4.5.2. The leachéte detection, collection, and
removal system (Figures 4.18 and 4.19) was designed and constructed to remove leachate that might’
permeate the primary liner. System components for each basin include:

«  30.5-centimeter layer of drainage gravel below the pnmary liner at the bottom of the basin
«  Geonet below the primary liner on the sidewalls to direct leachate to the gravel layer

o 3.0-meter by 1.8-meter by 0.30-meter-deep leachate collection sump consisting of a 25 millimeter
high-density polyethylene flat stock, geotextile to trap large particles in the leachate, and 1.3- W‘\
millimeter high-density polyethylene rub sheet sct on the secondary liner , N’

« 10-inch and 4-inch perforated leachate high-density polyethylene riser pipes from the leachate .
collcct:on sump to the catch basin northwest of the basin
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«  Leachate collection sump level instrumentation installed in the 4-inch riser

«  Level sensors, submersible leachate pump, and 1.5-inch ﬁberglass-remforced epoxy thermoset resm
pressure prpmg installed in the 10-inch riser

» Piping at the catch basin to route the leachate through 1.5-inch hlgh-densuy polyethylene pipe back to
the basins. '

The bottom of the basins has a two percent slope to allow gravity flow of leachate to the leachate
collection sump. This exceeds the minimum of 1 percent slope required by WAC 173-303-650(_]) for new
surface impoundments. Material speclﬁcabons for the leachate collection system are glven n

‘Section 4.5.2.1.1.

Calculations demonstrate that fluid from a small hole (2 millimeter) (EPA 1989, p. 122) at the furthest
end of the basin, under a low head situation, would travel to the sump in less than 24 hours (HNF 1997).
Additional calculations indicate the capacity of the pump to remove leachate is sufficient to allow time to
readily identify a leak and activate emergency procedures (HNF 1997).

Automated controls maintain the fluid level in each leachate sump below 33 centimeters to prevent
significant liquid backup into the drainage layer. The leachate pump is activated when the liquid level in
the sump reaches about 28 centimeters, and is shut off when the sump liquid leve! reaches about

18 centimeters. This operation prevents the leachate pump from cycling with no fluid, which could
damage the pump. Liquid level control is accomplished with conductivity probes that trigger relays
selected specifically for application to submersible pumps and leachate fluids. A flowmeter/totalizer on
the leachate return pipe measures fluid volumes pumped and pumping rate from the leachate collection
sumps, and indicates volume and flow rate on local readouts. Other instrumentation provided is real-time
continuous level monitoring with a readout at the catch basin and the 242-A Evaporator control room. A
sampling port is provided in the leachate piping system at the catch basin. Leak detection is provided
through inspections of the leachate flow totalizer readings. For more information on inspections, refer to
Attachment 34, Chapter 6.0.

The stainless steel leachate pump is designed to deliver 110 liters per minute. The leachate pump returns
draw liquid from the sump via 1.5-inch pipe and discharges into the basin through 1. 5-—1nch high-density
polyethy}ene pipe.

4.5.7 Construction Qua]ity Assurance

The construction quality assurance plan and complete report of construction quality assurance inspection
and testing results are provided in 242-4 Evaporator Interim Retention Basin Construction Quality
Assurance Plan (KEH 1991)." A general description of construction quahty assurance procedures is
outlined in the followmg paragraphs.

For excavation of the basiné and construction of the dikes, regular inspections were conducted to ensure
compliance with procedures and drawings, and compaction tests were performed on the dike soils.

For the soil/bentonite layer, test fills were first conducted in accordance with EPA guidance to
demonstrate compaction procedures and to confirm compaction and permeability requirements can be
met. The ratio of bentonite o soil and moisture content was monitored; lifts did not exceed

15 centimeters before compaction, and specific compaction procedures were followed. Laboratory and
field tests of soil properties were performed for each lift and for the completed test fill. The same suite of
tests was conducted for each lift during the laying of the soil/bentonite admixture in the basins,
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Geotextiles and geomembranes were laid in accordance with detalled procedures and quality assurance
programs provided by the manufacturers and instatlers. These included destructive and nendestructive
tests on the geomembrane seams, and documentation of ﬁcld test results and repatrs.

4.5.8 Proposed Action Leakage Rate and Response Action Plan

An action leakage rate limit is éstab]ished where action must be taken due to eXcessive leakage from the

' primary liner. The action leak rate is based on the maximum design flow rate the leak detection system
~ can remove without the fluid head on the bottom liner exceeding 30 centimeters. The limiting factor in

the leachate removal rate is the hydraulic conductivity of the drainage gravel. An action leakage rate
(also called the rapid or large leak rate) of 20,000 liters per hectare per day was calculated for each basin

(WHC 1992b).

When it is determined that the action leakage rate has been-exceéded, the response action plan will fol]ow
the actions in WAC 173-303-650(11)(b) and (c), which includes notification of Ecology in writing
within 7 days, assessing possible causes of the leak, and dctemnmng whether waste receipt should be

-curtailed and/or the basin emptied.

459 Dike Structural Integnty Engmeering Certlficatlon

The structural integrity of the dikes was certified attestmg to the structural integrity of the dikes, signed

. by a qualified, registered professional engineer.

4.5.10 Management_ of Ignitable, Reactive, or Incompatible Wastes

- Although igrﬁtabfe or reactive aqueous waste might be received in small quantities at LERF, such

aqueous waste is mixed with dilute solutions in the basins, removing the ignitable or reactive
characteristics. For compatibility requirements with the LERF liner, refer to the waste analysis plan
Attachment 34, Attachment 34, Chapter 3.0. :

4.6 AIR EM]SSIONS CONTROL

This section addresses the ETF requlrements of Air Emission Standards for Process Vents, under-

40 CFR 264, Subpart AA (iticorporated by reference in WAC 173-303:690) and Subpart CC. The

requirements of 40 CFR 264, Subpart BB (WAC 173-303-691) is not applicable because aqueous waste:
with 10 percent or greater organic concentration would not be acceptable for processing at the ETF.

4.61 Applicability of Subpart AA Standards

The ETF evaporator and thin film dryer perform operations that specifically require evaluation for
applicability of WAC 173-303-690. Aqueous waste in these units routinely contains greater than 10 paris
per million concentrations of organic ccmpomds and are, therefore, subject to air emission requirements
under WAC 173-303-690. Organic emissions from all affected process vents on the Hanford Facility

~ must be less than 1.4 kilograms per hour and 2.8 megagrams per year, or control devxces must be installed
‘to reduce-organic emissions by 95 percent.

The vessel off gas system prowdes a process vent system. This system provides a shght vacuum on the
ETF process vessels and tanks (refer to Section 4.2.5.2). Two vessel vent header pipes combine and enter
the vessel off gas system filter unit consisting of a demister, electric heater, prefilter, high-efficiency
particulate air filters, activated carbon absorber, and two exhaust fans (one fan in service while the other
is backup). The vessel off gas system filter unit is Jocated in the high-efficiency particulate air filter room
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west of the process area. The vessel off gas system exhaust discharges into the larger buildmg ventilation
system, with the exhaust fans and stack located outside and immediately west of the ETF. The exhaust
stack dlscharge point is 15.5 meters above ground level.

The axmual average flow rate for the ETF stack (which is the combmed vessel off gas and buﬂd:mg
exhaust flow rates) is 220 cubic meters per minute with a total annual flow of approximately
1.2 E+08 cubic meters, During waste processing, the airflow through just the vessel off gas system 1s

about 23 standard cubic meters per minute.

. Organic emissions occur during waste processing, which occurs less than 310 days each year

(i.e., 85 percent operating efficiency). This operating efficiency represents the maximum annual
operating time for the ETF, as shutdowns are required during the year for planned maintenance outages
and for reconfiguring the ETF to accommodate different aqueous waste.

4.6.2 Process Vents - Demonstrating Compliance

This section outlines how the ETF complies with the requirements and includes a discussion of the basis
for meeting the organic emissions limits, calculations demonstratmg compliance, and condmcns for
reevaluation.

4.6.2.1 Basis for Meeting Limits/Reductions

The 242-A Evaporator and the 200 Area ETF are currently the only operating TSD units that contribute to
the Hanford Facility volatile organic emissions under 40 CFR 264, Subpart AA. The combined release
rate is currently well below the threshold of 1.4 kilograms per hour or 2,800 kﬂograrhs per year of volatile
organic compounds. As a result, the ETF meets these standards without the use of air pollution control
devices. ,

The amount of organic emissions could change as waste streams are changed, or TSD units are brought
online or are deactivated. The organic air emissions summation will be re-evaluated periodically as
condition warrants. Operations of the TSD units operating under 40 CFR 264, Subpart AA, will be
controlled to maintain Hanford Facility emissions below the threshold limits or pollution control device(s)

~ will be added, as necessary, to achieve the reduction standards specified under 40 CFR 264, Subpart AA.

4.6.2.2 Demonstrating Compliance

Cadculatlons fo determine orgamc emissions are performed using the following assumptxons |

K Max:mum flow rate from LERF to ETF is 568 liters per minute. _
-+ Emissions of organics from tanks and vessels upstream of the UV/OX process are determined from

flow and transfer rates given in Clean Air Act Requirements, WAC 173-400, As-built Documentation,
Project C-018H, 242-A Evaporatar/PUREX Plant Process Condensaze Treatment Faci lzty
{Adtechs 1995).

» UV/OX reaction rate constants and residence times are used to determine the amount of organics,
. which are destroyed in the UV/OX. process. These constants are given in 200 Area Efftuent
Treatment Facility Delisting Petition (DOE/RL 1992).

« Al 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.

» No credit for removal of organic compounds in the vessel off gas system carbon absotber unitis
taken. The activated carbon absorbers are used if required to reduce organic emissions.
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The calculation to determine organic emissions consists of the followmg steps: _ : PR |

1. Determine the quantlty of organics emitted from the tanks or vessels upstream of the UWOX process, - S
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 thé 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 orgamcs are destroyed)

3. Assummg all the remaining organics are emitted, determine the rate which the organics are emltted
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 sumn of the amount calculatcd in
steps. 1 and 3. .

The organic emission rates and quantity of organics elmtted during processing are determmed using these
calculatlons and are included in the ETF operatmg record.

4.6.2.3 Reevaluatmg Compllance with Subpart AA Standards

Calculations to determine comphancc w1th Subpart AA w111 be rev1ewed when any of the followmg

condltlons occur at the ETF:

»  Changes in the maximum feed rate to the ETF (i;e., greater than the 568 liters per mimute flow rate)

» = Changes in the configuration or operation of the ETF that would modify the assumptions given in
- "Section 4.6.2.2 (e.g., taking credit for the carbon absorbers as a control device) Pt

+  Annual operating time exceeds 310 days. I o A
4.6.3 Applicability of Subpart CC Standards

The air emission standards of 40 CFR 264, Subpart CC apply to tank, surface impoundment, and |
container storage units that manage wastes with average volatile organic concentrations equal to or

‘exceeding 500 parts per million by weight, based on the hazardous waste composition at the point of

origination (61 FR 59972). However, TSD units that are used solely for management of mixed waste are
exempt. Mixed waste is managed at the ETF and LERF and dangerous waste could be treated and stored
at these TSD units. .

TSD owner/operators are not required to determine the concentration of volatile organic compounds in a
hazardous waste if the wastes are placed in waste management units that employ air emission controls
that comply with the Subpart CC standards. Therefore, the approach to Subpart CC compliance at the
ETF and LERF is to demonstrate that the ETF and LERF meet the Subpart CC control standards

(40 CFR 264.1084 - 264.1086). -

4.6.3.1 Demonstratmg Comphance with Subpart CC for Tanks

Since the ETF tanks already have proéess_ vents regulated under 40 CFR 264, Subpart AA
(WAC 173-303-690), they are exempt from Subpart CC [40 CFR 264.1080(b)(8)].

4.6.3.2 Demonstrating Compliance with Subpart CC for Containers _ S Al

Container Level 1 and Level 2 standards are met at the ETF by managing all_dangeroﬁs and/or nnxed '
wastes in U.S. Department of Transportation containers {40 CFR 264.1086(f)]. Level 1 containers are

Attachment 34.4.42



LW S Ve o e

o0~ N

10

11
12
13
14
15
16

17
18
19

20

21
22
23
24

25

26
27
28
29
30

31
32

33

34
35
36
37

Class 1 Modification | LWA7890008967, Attachment 34

~ Quarter Ending 12/31/2004 ' L LERF and 200 Area ETF

those that store more than 0.1 cubic meters and less than or equal to 0.46 cubic meters. Level 2
containers are used to store more than 0.46 cubic meters of waste, which are in "light material service".

Light material service is defined where a waste in the ¢ontainer has one or more organic constituents

with a vapor pressure greater than 0.3 kilopascals at 20 C, and the total concentration of such
constituents is greater than or equal to 20 percent by welght. : :

The monitoring requirements for Level 1 and Level 2 containers include a visual inspection W]ien the
container is received at the ETF and when the waste is initially placed in the container. Additionally, at
least once every 12 months when stored onsite for 1 year or more; these containers must be inspected.

Ife omphant containers are not used at the ETF alternate containér management practices are use:d that
comply with the Level 1 standards. Specifically, the Level 1 standards allow for a "container equipped
with a cover and closure devices that form a continuous barrier over the container openings such that
when the cover and closure devices are secured in the closed position there are no visible holes, gaps, or
other open spaces into the interior of the container. The cover may be a separate cover installed on the
container...or may be an mtegra] part of the container structural design..." [40 CFR 264.1086(c)(1)(ii)].
Arn organic-vapor-suppressing barrier, such as foam, may also be used [40 CFR 264.1086(c)(1)(iii)].
Section 4.3 provides detail on container management practices at the ETF.

Container Level 3 standards apply when a container is used for the "treatment of a hazardous waste by a
waste stabilization process" [40 CFR 264.1086(2)]. Because treatment in containers using the-
stabilization process is not provided at the ETF, these standards do not apply. '

4,6.3.3 Demonstrating Compliance with Subpart CC for Surface Impoundments

“The Subpart CC emission standards are met at LERF using a floating membrane cover that is constructed

of very-low-density polyethylene that forms a continuous batrier over the entire surface area

[40 CFR 264.1085(c)]. This' membrane has both organic permeability properties equivalent to a high-
density polyethylene cover and chemical/physical properties that maintain the materiai integrity for the
intended service life of the material. The additional requlrements for the floating cover at the LERF have
been met (Section 4.5.2.4).

4.7 ENGINEERING DRAWINGS

4.7.1 quuld Effluent Retention Facility
meings of the containment systems at the LERF are summarized in Table 4.1, Because the failure of
these containment systems at LERF could lead to the release of dangerous waste into the environment,

modifications that affect these containment systems will be submitted to the Washington State -
Department of Ecology, asa Ciass 1, 2, or 3 permit modification, as required by WAC 173-303-830.

Table 4.1. Liquid Efffuent Retention'Facility Containment System. -

LERF System Drawing Number | Drawing T1t1e B

Bottom Liner H.2-79590, Sheet 1 | Civil Plan, Sections and Details; Cell Basin Bottom Liner
Top Liner H-2-79591, Sheet 1 | Civil Plan, Sections and Details; Cell Basin Bottom Liner
(Catch _Basin H-2-79593, Sheet 1 | Civil Plan, Section and Details; Catch Basin

The drawings identified in Table 4.2 illustrate the piping and instrumentation configuration within LERF,
and of the transfer piping systems between the LERF and the 242-A Evaporator. These drawings are
provided for general information and to demonstrate the adequacy of the design of the LERF as a surface
impoundment. .
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1 ‘Table 4.2. Liquid Efﬂusnt Retention Facility Piping and Instrumentation. : P

LERF System Drawing Number ' Drawing Title
Transfer Piping to H-2-79604, Sheet 1 | Piping Plot and Key Plans; 242-A Evaporator Condensate
242-A Evaporator Stream
LERF Piping and H-2-88766, Sheet 1 | P&ID; LERF Basin and ETF Influent
Instrumentation | :
LERF Piping and H-2-88766, Sheet 2 | P&ID; LERF Basin and ETF Influent
Instrumentation o ‘ ' : o
LERF Piping and H-2-88766, Sheet 3 | P&ID; LERF Basin and ETF Influent
Instrumentation ' . :
"LERF Piping and H-2-88766, Sheet 4 | P&ID; LERF Basin and ETF Influent
Instrumentation ' ' ’

H-2-89351, Shoct |_| Piping & Instrumentation Diagram - Tegend

472 200 Area Effluent Treatment Facﬂity

)

Drawings of the secondary containment systems for the ETF containers, and tanks and process units, and
for the Load-In Tanks are summarized in Table 4.3. Because the failure of the secondary containmerit

- systems could lead to the release of dangerous waste into the environment, modifications, which affect
the secondary containment systems, will be submitted to the Washington State Department of Ecoiogy,
a Class 1,2, or 3 permit modification, as required by WAC 173-303-330.

~NIONW B W

8 Table 4.3. Effluent Treatment Facility and Load-In Station Secondary Containment Systems P

ETF Process Unit Drawing Number .Drang Title

| Surge Tank, Process/ H-2-89063, Sheet 1 | Architectural/structural — Foundation and Grade
Container Storage Areas and : - Beam Plan

Trenches - Foundation and '
Containment ‘
Sump Tank Containment H-2-89065, Sheet 1 | Architectural/structural — Foundat]on Sections and :
. Detail

Verification Tank H-2-89068, Sheet 1 | Architectural/structural — Venﬁcat:lon Tank
Foundation and Containment ' Foundation

Load-In Facility Foundation | H-2-817970, Sheet 1 | Structural - ETF Truck Load-in Fac:hty Plans and
and Containment . Sections -

Load-In Facility Foundatlon ‘H-2-817970, Sheet 2 | Structural - ETF Truck Load-m Facility Sections -
and Contamment : and Detaﬂs

9  The drawings identified in Table 4.4 provide an illustration of the piping and instrumentation :
10 conﬁguratlon for the major process units and tanks at the ETF, and the Load-In Tanks. Drawings of the
11  transfer piping systems between the LERF and ETF, and between the Load-In Station andthe ETF also
12 arepresented in this table. These drawings are provided for general mformat:lon and to demonstrate the
13 adequacy of the d&slgn of the tank systems. ' . .

R
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Table 4.4. Major Process Units aiid Tanks at the Effluent Treatment Facility and Load-In Station

ETF Process Unit { Drawing Number Drawing Title

Load-In Facility H-2-817974, Sheet 1 | P&ID — ETF Truck Load-In Facility
Load-In Facility H-2-817974, Sheet 2 | P&ID — ETF Truck Load-In Facility
Surge Tank H-2-89337, Sheet 1 © | P&ID —~ Surge Tank System '
UV/Oxidation H-2-88976, Sheet 1 P&ID - UV Oxidizer Part 1
UV/Oxidation H-2-89342, Sheet 1 P&ID — UV Oxidizer Pari 2

Reverse Osmiosis H-2-88980, Sheet 1 | P&ID — 1st RO Stage

Reverse Osmosis H-2-88982, Sheet I | P&ID — 2nd RO Stage

IX/Polishers H-2-88983, Sheet 1 | P&ID — Polisher

Verification Tanks H-2-889835, Sheet 1 P&ID — Verification Tank System

ETF Evaporator H-2-89335, Sheet 1 P&ID — Evaporator :

Thin Film Dryer H-2-88989, Sheet 1 P&ID ~ Thin Film Dryer _
Transfer Piping from LERF to | H-2-88768, Sheet 1 Piping Plan/Profile 4" 60M-002-M17 and
ETF : 3"-60M-001-M17

Transfer Piping from Load-In | H-2-817969, Sheet 1 | Civil — ETF Truck Load-In Facility Site Plan
Facility to ETF ' - . o S o
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Class 1 Modification
Quarter Ending 12/31/2004

WA7890008967, Attachment 34
LERF and 200 Area ETF

Figure 4.4. 200 Area Effluent Treatment Facility
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LERF and 200 Area ETF

WA7890008967, Attachment 34

Quarter Ending 12/31/2004

Class 1 Modification

Figure 4.5. Example - 200 Area Effluent Treatment Facility Configuration 1.
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LERF and 200 Area ETF

WA7890008967, Attachment 34

Figure 4.6. Example - 200 Area Effluent Treatment Facility Configuration 2.

Quarter Ending 12/31/2004

Class 1 Modification
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Class 1 Modification WA7890008967, Attachment 34
Quarter Ending 12/31/2004 LERF and 200 Area ETF

Figure 4.7. Surge Tank.
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Class 1 Modification _ WA7890008967, Attachment 34
Quarter Ending 12/31/2004 LERF and 200 Area ETF

Figure 4.8. Ultraviolet Light/Oxidation Unit.
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Class 1 Modification WA7890008967, Attachment 34
Quarter Ending 12/31/2004 LERF and 200 Area ETF

Figure 4.9. Reverse Osmosis Unit.
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Class 1 Modification WA7890008967, Attachment 34
Quarter Ending 12/31/2004 LERF and 200 Area ETF -

Figure 4.10. Ion Exchange Unit.
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Class 1 Modification
Quarter Ending 12/31/2004

Figure 4.11. Verification Tanks.

WA7890008967, Attachment 34
LERF and 200 Area ETF
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Class 1 Modification WA7890008967, Attachment 34
Quarter Ending 12/31/2004 LERF and 200 Area ETF

| Figure 4.12. Effluent Treatment Facility Evaporator.
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Class 1 Modification ' WA7890008967, Attachment 34
Quarter Ending 12/31/2004 LERF and 200 Area ETF

Figure 4.13. Thin Film Dryer.
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Class 1 Modification WA7890008967, Attachment 34
Quarter Ending 12/31/2004 LERF and 200 Area ETF

Figure 4.14. Container Handling System.

— Filled from Dryer Hopper
(Thin Film Dryer)

H970401656.16
R1

Attachment 34.4.59



Class 1 Modification WA7890008967, Attachment 34
Quarter Ending 12/31/2004 LERF and 200 Area ETF

Figure 4.15. Effluent Treatment Facility Sump Tanks.
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. LERF and 200 Area ETF

WA7890008967, Attachment 34

Figure 4.16. Liner Anchor Wall and Cover Tension System.

Class 1 Modification
Quarter Ending 12/31/2004
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Class 1 Modification WA7890008967, Attachment 34
Quarter Ending 12/31/2004 LERF and 200 Area ETF

Figure 4.17. Liner System Schematic.

Geotextile

Bentonite Carpet Liner

Secondary .5 mm HDPE Geomembrane
B Soll/Bentonite Mixture (91 cm; 107 cm on ca)

f Geotoxcie

Linttariiiniitiniditiedtnninticintanat’

Not to Scale H970401665.1

Attachment 34.4.62



Class 1 Modification WA7890008967, Attachment 34
Quarter Ending 12/31/2004 LERF and 200 Area ETF

Figure 4.18. Detail of Leachate Collection Sump.
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LERF and 200 Area ETF

WAT7890008967, Attachment 34
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Figure 4.18, Detail of Leachate Collection Sump.
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Class 1 Modification

WAT7890008967, Attachment 34 .
Quarter Ending 12/31/2004 LERF and,2_00 Area ETF
Table 4.5. 200 Area Effluent Treatment Faclllty Tank Systems Information.
Tank Descnptmn Material of . Maximum { Inner diameter Height Shell . | . Corrosion
Construction | Tank Capacity ! meters meters - | Thickness? | Protection’®
_ - liters ) centimeters -
Load-in tanks (2) 304 SS 37,900 36 4.7 0.64 Type 304
: S8
Surge tank 304 SS 461,320 79 9.2 048’ Type 304
o ‘ Ss
pH _adjustment tank 304 8§ 16,660 3.0 2.5 0.64 Type 304
' . SS
First RO feed tank 304 SS | 20,440 3.0 32 0.64. Type 304
. : S8
Second RO feed tank | 304 8S 7,600 Nonround tank | 1.5 0.48 w/nb | Type 304
- 3.0mx15m- | . stiffeners 3s
Effluent pH 304 88 14,390 24 3.6 0.64 Type 304
adjustment tank ' . 8S
Verification tanks (3) | Carbon steel | 2,763,340 18.3 11.4 0.79 €pOXy
' with epoxy - ' coating
Secondary waste 304 S8 75,700 43 5.7 0.64 Type 304
receiving tanks (2) ' §S -
Concentrate tanks (2) | 316L SS 24,980 3.0 38 0.64 Type 316
- ' SS
ETF evaporator Alloy 625 20,800 24 1 6.8 variable Alloy 625
_(Vapor Body) . : ' i}
Distillate flash tank 304 S8 950 Horizontal Length22 0.7 304 8S
tank 0.76 . : '
Sump tank 1 304 S8 4,160 15x15 34 3/16 304 SS
Sump tank 2 304 8S 4,160 1.5x15 34 3/16 30488
Load-in tanks (2) None vent to concrete slab 8S skirt - | welded flanged
atmosphere bolted to ' .
: : concrete
Surge tank None - pressure reinforced structural | welded flanged
indicator/vacun | concretering |  steel on o
m breaker plus concrete concrete
valve . slab base ‘
pH adjustment tank None ~ pressure concrete slab | carbon steel | welded flanged
indicator/vent skirt
to VOG : .
First RO feed tank None pressure concrete slab | carbon steel | welded flanged
indicator/vent ' - skirt '
. 10 VOG-
Second RO feed tank None pressure concrete slab | carbon steel | welded flanged
indicator/vent . frame
to VOG .
Effluent pH None pressure concrete slab | carbon steel | welded - flanged
adjustment tank indicator/vent skirt
: to VOG
Verification tanks (3) Epoxy pressure reinforced structural | welded flanged -
' .| indicator/filtere | concrete ring steel on
d vent to plus concrete concrete
atmosphere slab base
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Class 1 Modification

WAT7890008967, Attachment 34 -

Quarter Ending 12/31/2004 LERF and 200 Area ETF-
Table 4.5, 200 Area Effluent Treatment Facility Tank Systems Information.
Tank Description | Material of Maximum Inner diameter Height . Shell Corrosion
Construction | Tank Capacity | meters meters “Thickness 2 | Protection >

Secondary waste None pressure concrete slab | carbon steel | welded flanged
receiving tanks (2) indicator/vent. - skirt

. o VOG. '
Concentrate tanks (2) None . pressure _concrete slab | carbon steel | welded flanged

indicator/vent skirt :
. to VOG :
ETF evaporator None pressure | concrete slab | carbon steel | welded flanged
(vapor body) indicator/vapor ‘ frame
vent - to :
_ DFT/VNOG- | .
Distillate flash tank None ventto VOG | concretesiab | carbon steel | welded flanged
. ' - f-beam and | ‘
cradle L
Sump tank 1 © None vent to VOG concrete - reinforced | welded flanged
containment concrete | ‘
. containment
. basin
Sump tank 2 None vent to VOG . concrete _reinforced | welded flanged
' containment. | . concrete -
containment
basin

' The maximum operating volume of the tanks is 1dent1ﬁed TFor the load-in tanks and the second RO feed tank, the

maximum operating volume is also the operating capacity.

2 The nominal thickness of ETF tanks is represented.
* Type 304 S8, 304L, 316 SS and alloy 625 provide corrosion protectlon
304 S8 = stainless steel type 304 or 304L. :

316L S8 = stainless steel type 316L..

DFT =distillate flash tank.

VOG = vessel off gas system.
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WA7890008967, Attachment 34

Class 1 Modification _
Quarter Ending 12/31/2004 LERF and 200 Area ETF
& Table 4.6. Ancillary Eqmpment and Material Data.
1 System | Ancillary equipment Number Material
Load-in tanks Load-in/transfer pumps (2) P-103A/-103B 316 SS
: ‘| Load-in filters (3) 59A-FL-001/-002/-003 304 8S
| Surge tank Surge tank pumps (3) 2025E-60A-P-1A/-1B/-1C | 304 8S.
Rough filter Rough filter 2025E-60B-FL-1 304 S8
UVv/OX UV oxidation inlet cooler 2025E-60B-E-1 316 SS
UV oxidizers (4) [ ZOZSMODUV-IN-IBI- 316 88
: 2A/-2B C
pH adijustment pH adiustment pumps {2) 2025E-60C-P-1A/-1B 304 88 :
Peroxide decomposer ‘HpO, decomposers (2) 2025E-60D-CO-1A/-1B CS with epoxy coating
- Fine filter Fine filter ' 2025E-60B-FL-2 -304 S8
Degasification Degasification column inlet cooler | 2025E-60E-E-1 316 88
Degasification column ' 2025E-60E-CO-1- FRP
.| Degasification pumps (2) 2025E-60E-P-1A/-1B 316 S8
RO ' Feed/booster pumps (6) 2025E-60F-P-1A/-1B/-2A/- | 304 SS -
' 2B/-3A/-3B .
Reverse osmosis arrays (21) 2025E-60F-RO-01 through | Membranes: polyamide
' -21 : Quter piping: 304 SS
IX/Polishers Polishers (3) 2025E-60G-IX-1A/-1B- lC CS with epoxy coating
. Resins strainers (3) 2025E-60G-S-1A/~1B/-1C_ | 30488
Effluent pH adjustment Recirculation/transfer pumps (2) 2025E-60C-P-2A/-2B 304 S8/PVC
Verification tanks Return pump ' 2025E-60H-P-1 . 304 SS°
Transfer pumps (2) . 2025E-60H-P-2A/-2B '
Secondary waste Secondary waste feed pumps (2) 2025E-601-P-1A/-1B. 304 SS
ceiving tanks : .
ETF evaporator system Feed/distillate heat exchanger =~ | 2025E-601-E-02 - | Tubes: 31688
‘ : _ : ' ‘| Shell: 304 S8
Heater (reboiler) 2025E-601-E-01 - Tubes: alloy 625
: Shell: 304 SS
Recirculation pamp "2025E-601-P-02 316 SS.
Concentrate transfer pump 2025E-601-P-04 316 88 :
Entrainment separator 20235E-601-DE-01 Top section: 316 SS :
: Bottom section: alloy 625
Vapor compressor {(incl. silencers) | 2025E-601-C-01 - 304 88 .
Silencer drain pump 2025E-601-P-06 316 88
Level control fank 2025B-601-TK-5 304 S8
. Distillate flash tank pump -2025E-601-P-03 31688
Concenirate tanks - Concentrate circulation pumps (2} | 2025E-60J-P-1A/-1B - 31688 -
Thin film dryer ~{ Concentrate feed pump 2025E-60)-P-2 316 8§’
‘ Dryer feed preheater 2025E-60]-E-3 316 SS
| Thin film dryer - 2025E-60]-D-1 “Tnterior surtaces: alloy 625
Rotor and blades: 31 6 SS
Powder hopper 2025E-601-H-1 131688 -
Spray condenser 2025E-603-DE-01 31688 -
Distillate condenser 2025E-60J-CND-01 Tubes: 304 8§
' B Shell: CS
Dryer distillate pump 2025E-603-P-3 316 SS
Resin dewatering Dewatering pump 2025E-80E-P-1

Attachment 34.4.67




btk
—_— O N OO 1IN

WA7890008967, Attachment 34

Class 1 Modification
" Quarter Ending 12/31/2004 LERF and 200 Area ETF
1 Table 4.7. Concrete and Masonary Coatings.
‘Coating Minimum wet film - | Percentage of film | Minimum dry film
- thickness (mil) forming solids per | . thickness (mil)”
_ : _ volume (%) . ' -
-Concrete and masonry
Prime: Amercoat-187* 4.5 220 - 1.0
‘Second: Amercoat-33 6.4 23.46 1.5
Finish: Amercoat-33 6.4 23.46 1.5
Prime: Amercoat-385 5-6 66 3-4
Topcoat: Amercoat-450HS 3-4 66 2-2.5
 High traffic, container storage area '
| Filler: Ameron Nu-Klad 114A** - 100 --
Prime: Amercoat-105A _ 2-3 -1 100 2-3
Topcoat: Amercoat-120 20-30 | 100 20-30
2 * Amercoat is a trademark of Ameron, Incorporation. ‘
3 **Nu-Klad is a trademark of Ameron, Incorporation.
4 ~ Table 4.8. Geomembrane Material Specifications.
, Property . Value
| Specific gravity 0.932 10 0.950
Melt flow index -1.0 g/10 min., maximum
Thickness (thickness of flow marks shall not exceed 200% of the 60 mil F10%
nominal liner thickness) ' '
(1.5 mm-F 10%)
Carbon black content 1.8 to 3%, bottom liner
. 2 to 3% top liner
Tensile properties (each direction) . '
Tensile strength at yield 21.5 kgf/om width, minimum
Tensile strength at break 32.2 kgf/om width, minimum
Elongation at yield = 10%, minimum
Elongation at break 500%, minimom
Tear resistance 13.6 kef, minimum
Puncture resistance 31.3 kgf, minimum
Low temperature/brittleness -40° C, maximum
Dimensional (%change each direction) F2%, maximum
Environmental stress crack 750 h, minimum
‘Water absorption 0.1 maximum and weight change
Hydrostatic resistance 316,000 kgf/m’ .
Oxidation induction time (200 C/l atm. Oy 90 minufes

Attachment 34.4.68

Reference: Construction Specifications (KEH 1990b). Format uses NSF 54 table for high-density polyethylene as a
- guid (NSF 1985). However, RCRA values for dimensional stability and environmental stress crack have been

% = percent max = maximum

i = gram kegf = kilograms force

min = mimte : m = meters-

h = hour mm = millimeters
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~ Class 1 Modification . ' WA7890008967, Attachment 34

Quarter Ending 12/31/2004 _ SR LERF and 200 Area ETF '

Table 4.9. Drainage Gravel Specifications.

_ Property : Value
| Sieve size L ' - '
25 millimeters : 100 wi% passing
19 millimeters 80 — 100 wt% passing
9.5 millimeters 1 10 — 40 wt% passing
4.75 millimeters _ ' | 04 wi% passing
| Permeability 0.1 em/sec, minimum

Reference: Sizve size is from WSDOT M41-10-88, Section 9.03.1(3)C for Grading No. 5
(WSDOT 1988). Permeability requirement is from WAC 173-303-650(2)(j) for new surface
impoundments. .
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Quarter Ending 9/04 : & 24590-WTP-PCN-ENV-04-0003

\

Hanford Facilify RCRA Permif Modification Notification Form
Part Ill, Chapter 10 and Attachment 571
Waste Treatment and Immobilization Plant

Index

- Page 1 of 2: Hanford Facility RCRA Permit, Part If, Chapter 10 Attachment 51, Minor modification of WTP
~ Analytical Laboratory Secondary Containment System

Attachiment 1 Analyiical Laboratory General Arrangement Plan at EL (19'-2", Sections E-E, F-F & G-G.,
. 24590-_.AB-P1-60-PG007, Rev. 2
Altachment 2 Analytical Laboratory General Arrangement Pian at EL 0°-0°, 24580-LAB-P1-60-P000B, Rev. 1.

Attachment 3 Analytical Laberatory General Arrangsiment Sections A-A, B-B, C-C & D-D., 24580-L AB-P1-50-
F0010, Rev. 1

Aftachment 4  Sump Data for the Lab Fagility, 24590-LAB-PER-M-02-002, Rev, 2.

Submitted by Co-Operator: Reviewed by ORP Program Office;
ot 92008 el 8. Sl fictas  9/5efon

- Name F. Beranek - : Date Name R.J. Schepens Date

24590-5ENV-F00011 Rev 4 (7/20/2004) . Ref: 24590-WTP-GPP-SENV-010



' ' Page 20of 2
Quarter Ending  9/04 . : 24590-WTP PCN-ENV-04-0003

Hanford Facility RCRA Permit Medification Notification Form

_ Unit: Permit Part & Chapter: 7
Waste Treatment and Immobilization Plant | Part [ll, Chapter 10 and Attachment 51

Description of Modification:

General arrangement drawings and the Sump Data for Lab Facilily document have besn modifled to reflect
minar changes to the WTP Analytical Laboratory secondary containment system. These changes include:

1). Increase floor slope in the regulated pip?ng and pumnp pits (rooms A-BG05, A-BQ0S, and
A-BDO7) and the vessel cell (room A-B004) for the Hot Cell Drain Collection Vesse! (RLD-VSL-00165} to
improve leak detection capability.

2} increase floor slope in the regulated pump pit (room A-B002) and the vessel cell (room A—dea} for
the Laboratory Area Sink Drain Collection Vessel (RLD-VSL-00164) to improve leak detection capability.

3) Revise the location and order of 5 leak detection bb:ées {RLD-LDB-00005, RLD-L.DB-0000S,
RL.D-LDB-00007, RLEO-LDB-00008, RLD-LDB-0601 1), to reflect a reconfiguration of dangerous waste
piping headers. '

Attachment 51

Appendix 11.4

Replace Revision 1 of the Analytical Laboratcry General Arrangement Plan at EL_ (- }19’- ", Sections E-E, F-
F & G-, 24590-LAB-P1-60-P0007T, with the atiached Revision 2 of this drawing.

Replace Revision 0 of the Analytical Laboratory General Arrangement Plan at EL 0'-07 24590~LA1-}P1 -60~
PO0O0E, w:th the attached Revision 1 of th;s drawing.

Repiace Revisior: 0 of the Analytical Laberatory General Arrangement Sections A-A, B-B, C-C & D-D.,
24580-1. AB-P1-60-P0010, with the attached Revision 1 of this drawing.

Appendix 11.5

Replace Revisior 1 of the Sump Data for the Lab Facifity, 24580-L AB-PER-M-02-002, with the attached
Revision 2 of this document,

WAC 173-303-830 Modification Ciass Class 1 Class 1

Class 2 Class 3

Please mark the Modification Class: _ X

Enter Relevant WAC 173-303-830, Appendix | Modification cltation number: A 3.

Enter wording of WAC 173-303-830, Appendix | Modification citation: Equipment replacement or upgrading with
functionally squivalent components (e.g., pipes, valves, pumps, conveyors, confrols).

Maodification Approved: I_Ki Yes I l No {state reason for dental) Reviewed by Ecology:
Reason for denial:

e e o .
i /’// o /.»'
oo _u\féf"g"-‘—"“é‘*" s )ﬂwﬁ’f"ﬁ!‘//’f) /f//d’

-
2y

4

S Bavis Date

! Class I modifications requiriag prior Agency approval. :
2 This is only an advances netificasion of an mtended Class '1, 2, or 3 modification, this should be folaowed with a formal .
modification reguest, and consequently implement the regeired Public Invelvement processes when required.

24590-SENV-FOD011 Rev 4 (7/20/2004) Ref: 24590-WTP-GPP-SENV-010
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‘Notice

* Please note that source, special nucleay, and byproduct materials, as defined in the Atomic

Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE 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 herem on
radionuclides is provi ided for process description purposes only : :

Page i
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N

History Sheet | | e

Rev_ Date Reason for revision . Revised by
0 8/13/03 © Issued for Permitting Use P. Martivelli
1 3405404 Re-ssued for Permitting Use = : P. Miartineili

2 %\\%lo '-f- Issued for Permitting Use ' ' © P. Martinel}i
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‘Sump Data for LAB Facilily
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3 Description : -1
3.1  Effinent Vessel Cell Sumps _ 1
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Tables
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‘Sump Data for LAB Facility

1 Introduction

The Washington Admiinistrative Code, WAC 173-303, requires the use of secondary containment for
systems that contain dangerous waste. This document provides a brief description of the secondary
containment sumps for the C3 and C5 effluent vessel cells, and the pump and piping pits of the River
Protection Project — Hanford Tank Waste Treatment and Immobilization Plant (WTP), Analytical -

Laboratory (LAB) facility. These sumps are listed in Table 1. Drains associated with these sumps are an
extension of the secondary containment systemn and are described in Table 2.

2 Applicable Documents

WAC 173-303. Dangerous Waste Regulations, Washington Administrative Code.

3 Description

3.1  Effluent Vessel Cell Sumps

There are two dangerous waste sumps located in the dangerous waste vessel cells of the LAB faciﬁty.
The first sump is located in the C3 effluent vessel cell (A-BO03). -It is part of the secondary containment

system for the laboratory area sink drain collection vessel, RLD-VSL-00164. Throughout the balance of -

this sump data documens, it will be referred to as the C3 cell sump (RLD-SUMP-00041). ‘The second
sump is located in the C5 effluent vessel cell (A-B0O04). It is part of the secondary containment system -
for the hoteell drain collection vessel, RLD-VSL-00165. Throughout the balance of this sump data
document, it will be referred to as the C5 celt sump (RLD-SUMP-00042). Both sumps are of a dry-type
design. "

311  C3 Ceéli Sump (RLD-SUMP-00041)

" The top of the C3 cell sump is located in the C3 effluent vessel cell (A-BO03) at top-of-concrete (TOC)
elevation (~) 18 ft-7 in. The cell is lined with stainless stee] for sccondary containment. The sump is of
stainless steel construction and interfaces with the cell liner to form an integral boundary. The slope of
the eell floor diverts any effluents towards the sump. The sump is 30 inches nominal diameter and
approximately 13 inches deep. The sump is made from a piece of nominal pipe size (NPS 30) standard-
wall pipe (or an eqguivalent rolled plate) and 2 30-in diameter, standard-wall, pipe cap {or equivalent
ellipsoidal-head section) and has a nominal volume of 30 gallons. The sump is equipped with radar level.
detection. Furthermore, the sump is emptied by pump RLD-PMP-00182A or 00182B into vessel

- RLD-VSL-00165, hotcell drain collection vessel {C5 vessel), located in room A-BO04, or emptied into
RLD-VSL-00164, lab area sink drain collection vessel (C3 vessel), located in room A-B0O03. There are
no embedded drain lines in the sump that form an extension of the secondary containment boundary.

Page i1 .
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312 €5 Cell Sump (RLD-SUMP-00042)

The top of the C5 cell sump is located in the C5 effluent vessel cell (A-B004) at TOC elevation

(=) 19 fi-2 . The sump i$ similar to the one described in section 3.1.1 above. The sump isequipped -
with radar leve) detection and is emptied via pumps RLD-PMP-00183A or RLD-PMP-00183B into the -
plant wash vessel, PWD-VSL-00044, in the Pretreatment Facility through a buried, double-pipe (duplex)
transfer line or emptied into vessel RLD-VSL-00163, hoteell drain collection vessel (C5 vessel) in room -
A-BOM. - ‘ . . :

32 Pump and Piping Pit Sumps

There are four dangerous waste samps located in the pump and piping pits of the LAB facility. One sump

- is located in the C3 pump pit (A-B002). Itis part of the secondary containment system for the laboratory,
area sink drain collection vessel, RLD-VSL-00164 {C3 vessel). Throughout the balance of this sump data

document, it will be referred to as the C3 pump pit swop (RLD-SUMP-00045). = -

The other three sumps are enumerated below:

- Room _ : _ '
Room Name - MNumber Sump Name" Sump Number
C5 Pump Pit {South) A-BOOT C5 Pump Pit Sump RLD-SUMP-00043A
5 Piping Pit A-BOOS C5 Piping Pit Sump RLD-SUMP-00044
CS Pump Pit (North} - A-BOGS C5 Pump Pit Sump RLD-SUMP-00043B

Thezse sumps are part of the secondary containment system for the hoteell drain collection vessel, RLD- :
VSL-00165 (C5 vessel). Throughout the balance of this surnp data document, they will be referred to by -
the aforementioned sump names and nimbers, :

Al four sumps are of a dry-type design.
321  C3Pump Pit Sump (RLD-SUMP-00045)

The bottom of the C3 pump pit sump is located in the C3 pump pit (A-B002) at TOC elevation

(<) 6 ft-B 1/2 in. The pit is lined with stainless steel for secondary containment and ease of
decontamination prior 1o anticipated maintenance activities in the area. The liner on the floor of the pit
consists of saveral sloped plates that direct potential leakage and washwater (during maintenance) to a
drain located al the lowest point in the pit. The sump is formed by a rectangular depression in the liner
arcund the drain. Hence, the sump is an integral part of the pit liner. '

The sump drain includes a removable weir and instrumentation to provide both leak detection capabilities
and the ability 1o completely empty the sump. With the weir installed, 2 detectable level is formed in the
sump to allow the radar detector to sense potential leaks. Persistent leakage spills over the weir and
returns to the laboratory area sink drain collection vessel, RED-VSL-00164 (C3 vessel). In the event that
leakage is detected, an operator manuaily removes the weir from the sump via an extended drive spindie
and allows the sump 1o drain. The operator then diagnoses the source of the leak. The weir may also be

removed during maintenance to preclude the accumulation of a residnal volume of washwater in the
sump. : :

As inthe case: of the cell sumps, level detection for the pit sump is accomplished using the radar level
measurement leak-detection method. The volume of the sump is equal to the volume created by the

Page 2
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depression in the liner in the vicinity of the drain and the height of the weir, This volume is fimitedtoa

maximam value of 2.4 gallons in order to be able to detect a design basis jeak of 0.1 gaVhin 24 hours, TN
Moreover, & stainless steel pipe directs weir overflow and sump drainage to the taboratory area sink drain ./
co]lccnon yessel, RLD- V3L-00164 (C3 vessel). Flow to this vesse} is. by gravity. '

The drain line from the C3 pump pit sump is located tmnrely within the C3 effluent vesse] cell (A-BOD3).
Hence, secondary containment and leak detaction for this drain line is provided by the C3 effluent VBSSBI
cell and the associated radar leak detection systern.

3.22 €5 Pump Pit Sumps (RLD-SUMP-00043A and RLD-SUMP- 9004311) and C5
Piping Pit Sump (RLD-SUMP-00044)

The. bottom of the C5 pump pit 3umps (RLD-SUMP-0043A and RLD-SUMP- 000433) and C5 piping pit
sump (RLD-SUMP-00044) are [ocated in their respective pit at TOC elevation (-) 6 ft-7 in. The design of
. each of these three sumps is similar to the one described in section 3.2.1 above. The primary difference is
that all thres sumps drain to RLD-VSL-00165, hotcel! drain collection vessel (C5 vessel) via a common
drainfine. The drain line froin the two C5 pump pit sumps 2nd the one C5 piping pit sump is located
entirely within the C5 effluent vessel cell (A-B004). Hence, secondary containment and leak detection
for this drain line is provided by the C5 effluent vessel cell and the associated radar leak detection system.

N

Page 3
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Table1  Amalytical Laboratory Sump Data

24590-LAB-PER-M-D2-002, Rev 2

R

)

Sump Data for LAB Facility

LA.;} —Iiuom

Material of

Index Sump PIN Nominal | Swmp Sunp Dimensions Piping and Leak
No. Number & Sump Type Instrunientatiorr | Detectlon | Fabrication
TOC Capacity Diagram Type
Elevation (in US Number
_ Gallons) (24590-LAB-MS-)
1 | RLD-SUMP-00041 A-BOO3 30 Dry | 30 in. dia. x approx. 13 in. deep RLD-P0O02 Radar Stginlc[ss
() 18 fi-7 i ’ [NPS 30 standard-wall pipe (or tes
(top) cquivalent plate) and 30-in dia., Uﬂg%NSF'm
P standard-wall pipe cap (or equivalent (6% Mo)
ellipsoidal-kead section)] '
2 | RLD-SUMP-00042 A-BO04 30 Dry | 30in. dia. x approx, 13 in, deep RLD-POL Radar Stainiess
‘ {} 19 £-2 in. [NPS 30 standard-wall pipe (or Steel
(op) equivalent plate) and 30-in dia., UN?%NIS%M
P standard-wali pipe cap (or equivalent (
d pipe cap
| eltipsoidal-head section)] ,
3 { RLD-SUMP-00G43A A-BO7 1,40 Dry | Volume formed by a local depsession RLD-FOC01 " Radar Stainless
" ()6 f1-7 in. 1 in the liner 1.5 ft x 3.0 ft x height of a Steel
1/2-in. weir, ' (.SS 304L or
_ ({bottom) ‘ ‘ higher grade)
4 | RLD-SUMP-0G0438 A-BODS 1.40 Dry | Volume formed by a local depression RLD-P(OI Radar Stainless
) (-} 6 ft-7 in, in the liner 1.5 ftx 3.0 @t x height of 2 Steel
1/2-in. weir, (SS 304L o
. (bottom) _ higher grade)
5 RLD-SUMP-00044 |  A-BOD6 1.56 Pry | Volume formed by 2 Jocal depression RLD-POOOL Radar Stainless
' C(Y6ft-Tin, in the liner 2.0 ft x 2.5 ft x height of a i Sicel
' - 1/2-in. weir. ' {35 204L-or
{bottom) _ higher grade)
6 | RLD-SUMP-00045 { A-B002 1.56 “Dry | Volume formed by a jocal depression RLD-P0002 Radar Staintess
(of-812 in the liner 2.0 ft x 2.5 ft x height of a : {553;32L
i _in.wel o or
i 12-in. weir. igher grade)
- (bottom) . ‘

- A5R0-GIMT-FO00L3 Rev 1
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Sump Data for LAB Facility
Table 2 Analytical Laboratory Sump Drain Data
Index Sump Drain Line & LAB Room Nominal Drain Line Piping and Leak Material of
Number Simp Number Number & Name Prain Line Size (nominal | Instrumentation Detection Fabrication
‘ Capacity pipe size} Diagram Number Type '
(US gal/min) {Z4590-LAB-M6-)}
1 RLD-WiI-02207-511E-04, A-B0O3, C3 Eiffluent 86 4 RLD-POCOZ "] Mot Applicable | Stainless Stec) 3161
RLD-SUMP- 00045 Vessel Cell . ' .
2 RLD-ZN-02203-S¥ 1E-04, A-B004, G5 Effluent B6 4 RLD-POGOL Not Applicable | Stainless Steel 3161,
'RLD-SUMP-00043A Vessel Cell
{common line) ' ) _ '
3 RLD-ZN-03393-S 1 1E-04, A-BO04, C5 Effluent 86 4 RLD-POOCI Not Applicable | Stainless Steel 316L
RLD-SUMP-00043B _ Vessel Cell |
4 RLD-ZN-03304-511E-04, A-BO04, C5 Effiuent 86 4 RLD-POO01 Not Applicable | Stalnless Steel 316L
RLD-SUMP-00044 Veasel Celt
. Page §
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- Quarter Ending _12/21/04 ' : 24590-WTP-PCN-ENV-04-0007

Hanford Fability RCRA Permit Modification Notification Form
Part lil, Chapter 10 and Attachment 51
Waste Treatment and Immobilization Plant

Index

Page 20f3:  Hanford Facility RCRA Permit, Part [ll, Attachment 51, Appendix 1.0

Change to Interim Compliance Schedule Dates for Pretreatment Plant Miscatlaneous Units Systems
Page2of3 Current Permit Text in Attachment 51, Appendix 1.0

Page30f3  Replacement Text for Attachment 51, Appendix 1.0

Submitted by Co-Operstor: . 'F?ﬁ?y ORP Prog {Office:
4(,2‘/6«/{/ , Jo/u8/09 { (o ﬁ /Z:@/me—' 11/v /o ¥
F. Berangk Date peqs/ v Date

24590-SENV-F00011 Rev 4 (7/20/2004) Ref 24590-WTP-GPP-SENV-010



Quarter Ending

12/21/04

Page 2 of 3
24590-WTP-PCN-ENV-04-0007

Hanford Facility RCRA Permit Modification Notification Form

Waste Treatment and Immobilization Plant

Unit:

Permit Part & Chapter:

Part ill, Chapter 10 and Attachment 51

Description of Modification:
The purpose of this modification is to update the interim compliance dates in the WTP Interim Compliance
Schedule, Appendix 1.0, Items 18 and 20. Modification of these dates is necessary to allow for the
development of engineering information pertaining to the Pretreatment Facility miscellaneous unit
secondary containment and leak detection systems (Itermn 18) and the Pretreatment Facility miscellaneous
unit systems equipment (Item 20) to be included in the permit.

Attachment 51, Appendix 1.0, Interim Comphance Schedule:

CURRENT TEXT:

Interim Compliance Schedule- WTP Facility
Submit engineering information for secondary
18 containment angd leak detection system for the 01 A1/05
> Pretreatment Plant Miscellaneous Unit
Systeims
Submit engineering mformation for 16/01/04
19. Pretreatment Plant Miscellancous Unit 02/11/06
Systems
Submit engineering information for 10/01/04
20. Pretreatment Plant Miscellaneous Unit 01/24/05
Systems equipment
Submit descriptions of management practices 0701407
21 for the Pretreatment Miscellaneous Treatment
System 04/01/07

; Clz}ss 1 modifications requiring prior Agency approval.
Thxs_is on}y an advanced notification of an intended Class 'l, 2, or 3 modification, this should be followed with a formal
modification request, and consequently implement the required Public Involvement processes when required.

24590-SENV-F00011 Rev 4 (7/20/2004)

Ref: 24590-WTP-GPP-SENV-010




Quarter Ending 12/21/04

Page 3of 3

24500-WTP-PCN-ENV-04-0007

REPLACEMENT TEXT:
Interim Compliance Schedule- WTP Facility
Submit engineering information for secondary
18 containment and leak detection system for the GH3HOS
' Pretreatment Plant Miscellaneous Unit 10/30/05
Systems
Submit engineering information for 10/01/04
19. Pretreatment Plant Miscellaneous Unit
Systems 82711700
Submit engineering information for 10/01/04
20. Pretreatment Plant Miscellaneous Unit 0124105
Systems equipment 04/12/06
Submit descriptions of management practices 070107
2. for the Pretreatment Miscellaneous Treatment A
System : : 04/01/07

WAC 173-303-830 Modification Class: ' 2
Please mark the Modification Class:

Class 1

Class'1 | Class2 | Class3

X

Enter Relevant WAC 173-303-830, Appendix | Modification citatign number:
Enter wording of WAC 173-303-830, Appendix | Modification citation: 7
Schedule of Compliance: Changes in interim compliance dates, with approval of the director.

Ab.a

Modification Approved: | X | Yes |__] No (state reason for denial)
Reason for denial:

Reviewed by Ecology;

(1 ]1d 4|

Date

24590-SENV-F00011 Rev 4 (7/20/2004)

Ref: 24590-WTP-GPP-SENV-010
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Quarter Ending 1204 | | 24590-WTP-PCN-ENV-04-008

Hanford Facility RCRA Permit Modification Notification Form
" Part lll, Chapter 10 and Attachment 51
Waste Treatment and Immobilization Plant

Index

 Pagelof3:

Attachment A

Altachment B
Attachment C
Aftachment D

Aftachment E

Aftzchment F |

Hanford Facility RCRA Penmt Part m Chapter 10 Altachment 51; Minor modification of WTP Tark

System Ancillary Equipment for the Analytical Laberatory RLD System

P&ID - LAB Radioactive Liquid Waste Disposel System C5 Collection and Transfer,
2459&-LAE-M6-RLD-P{JOG'§ Rav. 1 .

P&JD - LAB Radioactive Liquid Waste Dlsposat System - C3 Collection and Transfer,
24530-L AR-ME-RLD-PR002, Rev, 1

P&ID - LAB Radloactive Liquid Waste Disposal System C3 Rad Lab Collecf.:on
24580-L AB-MB-RLD-POGOS, Rev. 1

P&!D LAR Radicactive Liquid Wasts D:sposal System C3Coilection and L.eak Detectlon.
24550-1LAB-MB-RLD-P0007, Rev. 1 -

P&ID - LAR Radioactive Liquid Waste D}Sposal Systemn - G5 Coliect:on and Leak Detectron
24590-LAB-M8-RLD-PG008, Rev. 1

Analytical | aboratory (LAB) Facility Elevation 0'-0" Radioactive Laqu:d Waste Disposal System (RLD) -
Anciftary Equupment 24590-CM-HC4-HXY(-00138-02-00018, Rev 0o

F. Beransk

- 24590-SENV-FO0011 Rev 4 (7/20/2004)

Submiﬁedbycc:-»-o;:erato;': | _ @Y %
= Wi (7 uhefos

Date _. ~ Date

Ref: 24590-WTP-GPP-SENV-010
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Quarter Ending 12/04 24590-WTP-PCN-ENV-(4-0008

Hanford Facility RCRA Permit Modification Notification Form

Unit | Perm_it Part & Chapter;
Waste Treatment and Immobilization Plant Part lll, Chapter 10 and Aftachment 51

Description of Modification:
This modification proposes to replace five piping and instrdmentation drawings (P&IDs} in Appendix 11.2. The notes on

colleciion headers to read: “1/8 inch per foot as practical \ngth a minimum of 1/16 inch per foot (1:182 slope}.” Drawing

24590-L.AB-M6-RLD-P0O0Q7, Rev. 1 has been updated to revise the location and order of 5 leak detection boxes (RLD-

LDB-00005, RLD-LDB-00006, RLD-LDB-00007, RLD-LDB-00008, RLD-LDB-00011), and drawings 24590-LAB-MB-

1 RLD-PO0D7, Rev. 1, and 24590-L AB-M6-RLD-P0008, Rev. 1, have been updated fo refiect a reconfiguration of
dangerous waste piping headers described in Class 1 permit modrﬁcatxen 24590—WTP—PCN ENV-04-0G03.

Based oh discussions wnth Ecology perscnnel, this proposed revislon is bemg pro\nded as a Class 1 modification
requiring Ecology approval because the proposed changes do not impact that Analytical Laboratory's ability to detecta
leak of at least 0.1 gallons per hour within twenty-four (24) hours as defined‘in permit condition 111.10.9.e.ii. Leak
detection rates are well below the 24 hour requirernent as documented in-the LAB Minimum Leak Rate Defedtion
Capabilifies for Leak Detection Boxes, Cell Sumps, and Pif Sumps, (24590-LAB-PER-M-04-0001, Rev. 0}, provided.in
CCN 100489. Further, the proposed design change maintains greater than a 0.5% slope for Analytical Laboratary in-
| slab coaxial dangerous waste piping. The permittee specifically requests a determination by the Director that this
modification be rewewed and approved as a Class 1 modiﬁcatren as provided in WAC 1?3—303—-830(4)(1:{)(1)

Attachment 51
Appendix 11.2

Replace P&ID - LAB Radioactive Liquid Waste Disposal Systam C5 Coiiecbon and Transfer, 24590—LAB-M6.-RLD— .

P00, Rev, 0, with P&ID - LAB Radioactive Liquid Waste Dlsposal System cs Caollection and Transfer 24590 "LAB-MG-
-RED- F'ﬂDO‘i Rev. 1. .

Replace P&ID - LAB Radioactive Liquid Waste Disposal System - &3 Collection and Transfer 24590-LAB-MSRLD-

FPQ002, Rev. 0 with P&ID - LAB Radloactwe Liquid Waste Disposal System C3 Collection and Transfer, 24590—LAB-
, MB-RLD-POUOZ Rew. 1.

Replace P&ID LAE Radioactive quuzd Wasta Disposal System C3 Rad Lab Collection, 24590- LAB-MS RLD-P0O0OS,.
Rev. 0, with P&IC - LAB Radioactive Liquid Waste Disposal System 03 Rad Lab Coliection, 24590-LAB—MG-RLD-
PO0OE, Rev. 1

Replace P&ID - LAB Radloactwe Liguid Waste Disposal System - C3 Collection & Leak Detection, 24590—LAB—M6—RLD-
PGO07, Rev, 0, with P&ID - LAB Red:oactwe Liquid Waste Disposal System C3 Collection & Leak Detectiori, 24590-
LAB MG RLD-P0O0CT, Rev, 1.

Replace P&ID - LAB Radtoactwe Liquid Waste Disposal System - C5 Rad Lab Collection & Leak Detectlon

24590-LAB-M6-RLD-P0008, Rev. 0, with P&ID - LAB Radioactive Liquid Waste Disposal System - C5 Rad Lab
| Coliection & Leak Detection, 24590-LAB-M6-RLD-P0008 Rev 1

applicable Piping-and instrumerdation Drawings {(P&IDs) have been modified fo reflect a change in the slope of the RLD |

WAGC 173-303-330 Mcdif cation CGlass: | - Class 1 Class 1! - Class 2 Class 3

Please mark the Modification Class: X

Enter Relevant WAC 173-303-830, Appendix Modlﬁcetlon citation number: {4)(d)(l)(A)

| Enter wording of WAC 173-303-830, “Class 1 modifications apply to minor changes that keep the permit current with
routine changes to the facility or its operation. These changes do not substantially alter the permit conditions or reduce

the capacity of the facility to protect human health or the enwronment In the case of Class 1 modifications, the director
may require pnor approval,”

-!

Modification Approved: l X I Yes No (state reason for denfal} | Reviewed by Ecalogy: 7
Reason for d emai : ' )
. i ,"-"f f /
. . . < : o 3 5 G f’,aimwdﬂ /.é,@f 857
| : ' R : - G P Daws o Date

! Class 1 modifications requiring prior Agency approval.
? This is only an advariced notification.of an intended Class '1,2, or 3 mo&1ﬁcat1un this should be followed with a formal
modifi cation request, and consequcnﬂy implement the requxred Pubhc Involvernent processes when required.

24590-SENV-F00011 Rev 4 (7!20/2004) Ref 24590-WTP-GPP-SENV-010
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| NOV 08 2004 T T |

AREVA
BY PDC BN-Subconirscis
COGEMA-04-0265 o . g 104
o | . D.J. Whi
NOV 04 2008 Bachtel f:!;igdnal, Inlc.
| | * Waste Treatment Plant
BNk&:-bcontracis' | 24%5%t$:ns ecna:r:t~\=.fin_

'Richiand, Washington 99352
November 4, 2004

Dear Ms. Whitl mg

BECHTEL NATIONAL INC. CONTRACT NO. 24590-CM- H%HXYG-DM?;B -
'STRUCTURAL, INTEGRITY ASSES$SMENT OF THE ANALYTICAL LABORATORY, {LAB)
FACILITY ELEVATION 0'-0” RADIOACTIVE LIQUID WASTE DISPOSAL SYSTEM {RLD)
ANCILLARY. |EQUIPMENT (COGENIA-IA—OO41 REV 1)

The infegrity assessment of the subject ancillary equipment has been completed per the
contract requirements and is attached for your use. The assessment found that the design
intent is sufficient fo ensure-that the ancillary equipment will be adequately designed and will
have sufficient structural strength, compatibility with the waste(s) to be stored/processed/
treated, and corrosion protection to ensure that they will not collapse, rupture, or fail.

If you have any questions piease contact Tarlok Hundal at (509) 373-4438, or via facmmale at’

(509) 372-0504.

i .
E, A. %elson. Director

Engineefing & Technology
kid . _ K
' Attachment ‘
cc.  D.C. Pfluger MS4-E2 - w/ altachment

2405 Stavens Center Place, Se=cond Flear, P.O. Box 340, Rickland, Washington 59352
Tal: {509} 372-82548 - Fax: (509) 3728169

COGEMA ENGINEERING CORPORATION



COGEMA-IA-0041, Rev. 1
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| IQRPEREVIEW =~ - . ©  Ri0d0e O
- OF
THE ANALYTICAL LABORATORY (LAB) FACILITY |
ELEVATION 0’-0” RADIOACTIVE LIQUID -
' WASTE DISPOSAL SYSTEM (RLD) -
ANCILLARY EQUIPMENT

‘I, Tarlok S. Hundal, have reviewed, and certified a portion of the design of a new tank

" system or component located at the Hanford Waste Treafment Plant, owned/operated by
Department of Energy, Office. of River Profection, Richland, Washington. -My duties were
independent review of the current design for the Analytical Laboratory (LAB) Facility

- Elevation 0'-0" Radioactive Liquid Waste Disposal System (RLD) Ancillary Equipment as
* required by the Dangerous Waste Regulations, namely, WAC 173-303-640(3) app!xcabie
paragraphs, i.e., (a) through (g}

“| eerfify under penalty of law that | have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
~ those individuals immediately responsible for obtaining the information, [ believe that the
information [s true, accurate, and complete. | am aware that thers are significant penalties
for submitting false information, including the possibility of fine and imprisonment.”

The documentation reviewed indicates that tha desngn intent fully satisfes the requirements N
of the WAC. : ¢ o _ BN

The attached review is ten {1 0) péges humbered one {1) through ten {10).

EXFIRES: oreads

ﬂ M _ / 4 [oa
Signature 4 _ Date

O

6740 -Yi- BXY61-0012%-01.-DODILE AU



COGEMA-IA-0041, Rev. 1

STRUGTURAL INTEGRITY ASSESSMENT
OF -
' THE ANALYTICAL LABORATORY (LAB) FACILITY
ELEVATION 070" RADIOACGTIVE LIQUID
WASTE DISPOSAL SYSTEM (RLD)
ANCILLARY EQUIPMENT

COGEMA-IA-041
 REV.1

| Please note that source, special nuclear and byproduct materials, as defined
in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department
 of Energy {DOE]} facilities exclusively by DOE 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 ¢ontained herein on.
'radmnuchdes is prowded for process description purposes only.

i
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_ Analytlcal Laboratory (L.AB) Facility Elevation 0°-0” Radioactive Liguid Waste Disposal System (RLD) ' COGEMA-IA-041, Rev. |
Ancxl!ary Equipment

This integrity assessment includes the following:

1. Ancillary equipment associated with the Hot Cell Drain Collection Vessel (RLD-VSL-OOI 65) as shown on
Drawing No. 24590-LAB-M6-RLD-P0001;

2. Axcillary equipment associated with the LAB Area Sink Drain Collection Vessel (RLD~VSL—00 164) as shown
on Drawing No. 24590-LAB-M6-RLD-P0002;

3. Ancillary equipment that comprises the LAB RLD Disposal System C3 Rad Lab Collechon Header system as

Scope of this Integrity - shown on Drawing No. 24590-LAB-M6-RLD-P0006;

Assessment 4. Ancillary equipment associated with the LAB RLD Disposal System — C3 Collectxon & Leak Detection

- fimetions as shown on Drawing No. 24590-LAB-M6-RLD-PC007; :
5. Ancillary equipment associated with the LAB RLD Disposal System - C5 Collection & Leak Dctect:ion
"~ functions as shown.on Drawing No. 24590-LAB-M6-RLD-P0008. _

Scopé

ﬁote Direct buned outside unde:rgmund double-wall transfer Jines shown on the hBové. dréwmgs are outside the
scope of this integrity asseéssment. Their integrity assessment is included in a separate repori (COGEMA—IA-OI 5).
ZDEB‘SI}%ZB-MS -V17 T-P0029 Rev. 0, WTF Analytical Laboratory Proccss Flow Diagram Radmactwe Liquid
?jgggs-ﬁAB-MG -RLD-P0001, Rev. 1, P&ID — LAB Radioactive Liquid Waste Dlsposal System C5 Collection and
;‘gl;%fe{AB;MG-RLD-POOOZ Rev 1, P&ID — LAB Radioactive Liquid Waste Disposal System -C3 Collection and

Transfer:

24590-LAB-M6-RLD-P0006, Rev. 1, P&ID ~ LAB Radioactive Liquid Waste DlSpOSﬂI System C3 Rad Lab
Drawings and System Collection;

Description. . | 24590-1.AB-M6-RLD-P0007, Rev. 1, P&ID — LAB Radioactive Liquid Waste Disposal System C3 Collection &

Leak Detection; -
24590-LAB-M6-RLD-P000S, Rev. 1, P&ID — LAB Radioactive L1qu1d ‘Waste Disposal System ~ C5 Colleotmn &
Leak Detection.

References

SWstcm Descripfion:
24590-LAB-3YD-RLD-00001, Rev. 1, System Description for the Radioactive Liquid Waste Disposal System for
the Analytical Laboratory.
For each item of "Information Assessed” (i.e., Criferia) on the following pages, the items listed under "Source of -
Summary of Assessme t Information" were reviewed and found to furmsh adequate design conirols and requirements to ensure the design

| intent fully satisfies the requirements of Washington Administrative Code, WAC—173—3 03-640, Dangemm Waste
Regulations for Tank Systems.

) T | | ()
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Analytical Laboratory {LAB) Facility Elevation 0°-0” .R.idmaehve quuld Waste Dlsposal System. (RLD)
Ancillary Fquipment

COGEMA-IA-041, Rov. 1

Information Assessed

Source of Information: .

- Discussion

Ancillary equipment design

standards are appropriate and

Drawings and System Description listed above
under References;

24590-WTP-DC-PS-01-001, Rev. 3, Pipe Stress
Design Criteria including “Pipe Stress Criteria™
and “Span Method Criteria”;

| The Pipc Stress Design Criteria document :denﬁﬁes ASMEB31.3

.} the C3 colleetion, transfer and leak detection functions is Quality

Code as the design code for piping systems of the WTP. The
P&ID dsawings and the System Description document indicate
that ancillary equipment associated with the C5 collection,

transfer and leak detection functions is Quality Level (QL.-2)
which will be Seismic Category {(SC-III) for personns] protection
from hazardous materials, - Ancillary equipment associated with

Level (CM, Commercial Grade) and Seismic Category (SC-I)

of construction.

t
: fﬁ;ﬁﬁtg f; (;; the eqmth | ASME B31.3 Code, Process Piping, American | for personnel profestion from hazardous materials. These seismic
E” Society of Mechanical Engineers, 1996; | categories are discussed in detail in the P1pe Stress Desipn
3 24590-WIP-VV-PS-01-001, Rev. 2, Criteria document. Design and analysis is by manual caloulation
a Verification and Validation Report for ME101, | or approved computcr progeams that have been verified and
' Linear Blastic Analysis of Piping, Version N6, | validated as discussed in the Verification and Validation Report.
. s | These codes and standards are acceptable and adequate for the
design of the LAB RLD system ancillary equipment for the
) mtendcd service. - .
I the ancillary equipment to | 24590-WTP-DC-PS-01-001, Rev.3, Pipe Stress . o .
be used isnot builtfoa Design Criteria including “I’ipc Stress Criteria™ [ The ancﬂlary eqlupment 15 buili to the design standards
design standard, the design -~ [and “Span Method Criteria” reqmremmts The Pipe Stress Design Criteria document specifies
‘calculations demonsirate ASME B31.3 Code, Procc:ss Piping, American | that piping is to be dcslgned in accordancc with ASME B31. 3
sound engineering puno;ples Cade.

So_cxety of Mechanical Engincers, 1996.
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Analytical I..aboratory (LLAB) Facility Elevation 0°-0” Radioactive Liquid Waste Disposal System (RLD)
Ancillary Equipment )

COGEMA-TA-041, Rev. 1

Soﬁfce of Information

N
\._P_/"

Information Assessed Discussion .
: ' Drawings and System Descnptlon listed above | The Pipe Stress Design Criteria document requires the use of the

under References; ASME B31.3 Code and DOE-STD-~120-94 standard document for
piping design. ASME B31.3 Code requires explicit consideration

24590-WTP-DC-PS-01-001, Rev. 3, Pipe Stress | of operating pressure, operating temperature, thermal

Design Criteria including “Pipe Stress Cnterxa expansion/contraction, settlement, vibration, and corrosion

and “Span Method Criteria”; allowance in the design of piping. Elements of the ASME B&PV

_ Anciliary equipment has ASME B31.3 Code, Process Piping, American | Code, Section III, Division 1, Subsection NC and Appendix F,

' adequate strongth at the end Saciety of Mechanical Engineers, 1996; and the Uniform Building Code (UBC) are used to supplement the|
of its design life to withstand ASME Boiler and Pressure Vessel (B&PV) requirements of ASME B31.3 Code and DOE-STD-1020-94 for
the operating prossutc Code, Section ITI, Division 1, Rules for the design of Seismic Category (SC-III/SC-IV} piping. Details of

¢ |operating tefng erature’ Construction of Nuclear Pacility Components, - | the seismic design methods are discussed in the Pipe Stress
b ﬂf crmial oxpansion a.u:1 "I Subsection NC, and Appendix F, American ‘| Design Criteria document. The Basis of Design document
g ceismic Io 5 4. B i ent is Saciety of Mechanical Engineers, 1995; specifies that mechanical equipment.is to be designed fora
S eotad amains t‘* hpsml 'Uniform Building Code (UBC), 1997 Edition, |nominal plant lifc of 40 years. Components in non-maintainable
1; - fam Py oo, |Infermational Conference of Building Officials; |arcas are to be designed 1o last the entire design life of the plant
AmALE Ald CACESSIVE SWCES | ) 1590 WTP-PER-M-02-002, Rev. 1, Malerials | The Materials for Ancillary Bquipment document specifies that
due to settlement, vibration, £ . . . i . . : - N
. . or Ancillary BEquipment; _ ancillary equipment downstream of a waste source vessel is to'be
cxpansion, or cont:gctiqn. 124590-WTP-DB-ENG-01-001, Rev. 1B, Basis of construc.ted of the same or better material and with the same
Design; "~ lcorrosion allowance as the source vessel, unless the service seen
DOX-§TD-1020-94, Natoral Phenomenon in the downstream line warrants a different material, corrosion
Hazards Design Evaluation Criteria for allowance, or other modification. Using the same or better
Department of Energy Facilities (including materials and corrosion allowance for downstream ancillary
Changc Notice #1, January 1996). - ‘equipment ensures that the equipment will be able to withstand all
ant:lmpated loadings for the entire desi gn service life.

N
A
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Aualytical Laboratory (LAB) Facility Elevation 0°-0” Radioactive quuid Waste Disposai System (RLD)

 COGEMA-IA-041, Rev. 1

~ Source of Information

Dlscusswn '

ASME B31.3 Code, Process Piping, American
Society of Mechanical Engineers, 1996;

ASME Boiler and Pressure Vessel (B&PV)
Coade, Section I, Division 1, Rules for
Construction of Nuclear Facility Components,
Subsection NF, and Appendix ¥, American
Society of Mechanical Engineers, 1995;
4590-WTP-DC-PS-01-002, Rev.3, Pipe Support
Design Criteria;

24590-WTP-PER-P5-02-001, Rev. 4 Ancillary
Equipment Pipe Support Design;
24590-WTP-PL-PS-01-001, Rev. 1, Verification
and Validation Test Plan for Bechtel's ME150
Pipe Support Family of Progtams (PCFAPPS).

Division 1, Subsection NF and Appendix F to supplement the -

The Plpe Support Design Criteria document considers all ieadmgs
identified in ASME B31.3 Code and utilizes ASME Section HI,

requirements of ASME B31.3 Code for seismic design of Seismic
Category (SC-IIVIV) pipe supports. Loads are evaluated against
the design criteria provided in ASME Section XI, Division 1, as
discussed in the Pipe Support Design Criteria document.

Bounding load cases are passed to the pzpe support designers from
the results of the ancillary equipiment piping stress anatyses. ~
Analysis is by manual calculation or approved computer programs
that have been verified and validated as discussed in the
Verification and Validation Test Plan. These are appropriate
codes and standards that assure adequate design of ancillary
equipment supportis for the LAB RLD system. Design standards
for vessel internal equipment supports are discussed in the
integrity assessment for the RLD system vessels.

Ancillary Equipment
- Information Assessed

m - 4

L |Ancillary equipment

[>] . .

2« | supports are adequately

& designed.

| [}

g

e S

g |Seams and connections are
8 |adequately designed. '

o I :

o

- [24590-WTP-DC-P8-01-001, Rev. 3, Pipe Stress -

~ | ASME Boiler and Pressure Vcssci (B&PV)

ASME B31.3 Code, Process Piping, American
Society of Mechanical Engineers, 1996;
.24590~WTP-DB-ENG-01-001 RcV.lB Basis of
Design;

Design Criteria including “Pzpe Stress Criteria”
and “Span Method Criteria”

Cede, Section IX, Welding and Brazing
Qualifications, American Society of Mechanical
Engineers;

ASME B16.5 Code, Piping Flanges and Flanged
Fittings, American Socmty of Mechanical

| flanges and equipment flanges where flanges are used for

Engincers, 1996.

The Basis of Design specifics that in-cell piping that is non-
maintainable will be fully welded. The Pipe Stress Design
Criteria specifics the ASME B31.3 Code as the design code for
the piping systes. Welding is to be performed in accordance
with thie requirements of ASME B31.3 Code and the ASME
B&PV Code, Section IX. ASME B16.5 Code is specified for pipe

connections. These are appropriate codes and standards for
design and fabrication of the LAB RLD system anclllary
equipment.




Analytical Laboratory (LAB) Facility Flevation 0°-0” Radioactive Liquid Waste Disposal System (RLD) COGEMA-1A-041, Rev. 1
Ancillary Equipment ' ' ' | '

Information Assessed n ' Source of lnformation - : . ‘Discussion . )
' o S The RLD system ancillary equipment considered in this _
assessment as shown on the drawings, is located in several vessel
cells and associated pump and piping pits, and in the building
' | Drawings listed above under References; concrete surrounded by the R2/C2 Iaboratory operations areas,
The system will withstand _ . o and radiological maintenance and waste handling areas inside the
the effects of frost heave. - |24590-WTP-DC-ST-01-001, Rev. 4, Structural | LAB Facility, The Structural Design Criteria requires that all
B Design Criteria. - . © structural foundations shall extend into the surrounding soil below
_ ' the frost line in order to preclude frost heave. The frost line is 30
|in. below grade and the RLD system ancillary equipment is inside
the building, therefore, is not subject to the effects of frost heave.
‘|'The System Description identifies that the RLD system vessels
| provide for receipt and temporary storage of secondary wastes
: . - ' from the Laboratory operations. The System Description _
Drawings and System Description listed bove  |identifies that secondary containment for the C5 vessel cell is the
under References, - only impoertant-fo-safety function in the Laboratory Facility.
' : Administrative controls are placed on the radiological inventory

Frost Heave

Characteristics of the waste |, 1590 wTp_PER-PR-03-002, Rev. 1, Toxic | in the C5 vessel and addition of organic chemicals to the C5 tank.

-

-]

Fou

7y ; - -

-*c:é :)0 be fgort;ivoatgat?tc;aave Vapors and Emissions from WTP Tank Systems - | Therefore the C5 vessel does not represent a hydrogen or
= eacn tiir:-li e i‘; fic Cr and Miscellaneous Treatment Unit Systems; chemical flammability hazard. The Systemn Description states that
| 5 reactiv ,v :mc, S-pss w.} flash 24590-WTP-PER-PR-03-001, Rev. 1, | during normal operations the relatively small samples from the

8 BF; ?E:,ty’,c po:ftf;e) €, 3SR | prevention of Hydrogen Accumulation in WIP. |laboratory operations (20 ml) will be neutralized and flushed to

4 |poml, fomperaiir Tank Systems and Miscellaneous Treatment Unit| the RLD system with half a gallon of water. Therefore, the

B Systems. o quantities of hazardous material being handled are small and are

not continuous in fime. Various waste characteristics are also
digcussed in the Toxic Vapors and Emissions and Prevention of
Hydrogen Accumulation documents which describe that the LAB
RLD system process does not pose any safety or health concerns.

o - O

a
\\,,/I ’
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E&nﬂlytical Laboratory (.LAB) Facility Elevation 0*-0” Radioactive Liguid Waste Disposal System (RLD) . COGEMA-IA-041, Rev. 1

Ancillary Equipment

' ' Discussion * =~ - .
The RLD system drain manifolds ate doubly contained piping to
provide for secondary containment of dangerous waste. The
Systern Description document states that during normal
operations, samples from the laboratory operations will be ™
nentralized and flushed to the RLD system with half a gallon of
water. However, the drain manifolds that are likely to receive

_Information Assessed _ , “Sotiros of Information

Ancillary equipment is Drawings and System Description listed above
designed to handle the under References; ‘ ' " |reagents by accident are equipped with the primary piping
wastes with the _ L material UNS N06022 (Hastelloy C-22), a material normally used
characteristics defived above | 24590-WTP-PER-PL-02-001, Rev. 5, Piping for highly corrosive service (Pipe Clags W11B). Drain manifolds
and any treatment reagents. | Material Class Degcription, ' that see less severe service use 316L stainless steel for the primary,
' : : lines (Pipe Class S32B). The secondary containment lines are
typically carbon siegl. The line identification numbers on the
P&ID drawings include the Piping Material Class for each line.
The materials for these classes are tabulated in the Piping Material

Class Description document. '

Waste Characteristics
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Analytical Laberatory (LAB) Facility Elevation §°-0” Radioactive Liquid Waste bisposﬂ System (RLD) ' COGEMA-1A-041, Rev. 1
Ancillary Equipment - : ) S

Information Assessed - L Source of Information . R _ Discussion
: S The Basis of Design document identifies a service design lifc of
The pH range of the waste, _ o 40 years for the ancillary equipment. All non-maintainable items
waste temperature and the ‘ B will be designed to last the life of the facility. The System
corrosion behavior of the ' Description document identifics that the waste to be handled in
structural materials are : , _ { this ancillary cquipment as non-organic liquid process waste with
adequately addressed. Drawings and System Description listed above  |a solids content of up to 20 wi%. Italso states that during normal
-t Ancillary equipment material |under References; =~ . operations samples from the laboratory operations willbe =
: E - |and protective coatings L _ . .|neutralized and flushed to the RLD system with half a gallon of
:,\'é ensure the ancillary © |24590-WTP-DB-ENG-01-001, Rev.1B, Basis of | water. However, the drain manifolds that are likely to receive
g e uipment structure is Design; : reagents by accident are equipped with the primary piping
g |adequately protected from  |24590-WTP-PER-M-02-001, Rev. 3, Material  {material UNS N06022 (Hastelloy C-22), a material normally used
' §  |the corrosive effects of the | Selections for Building Secondary | for highly corrosive service. Drain manifolds that sec less severe |
waste stream and external Containment/Leak Detection. ‘service use 316L stainless steel for the primary lines. As noted on
|environments. The : ) the P&ID drawings, the exterior surface material of the double-
‘| protection is sufficient to : o _ wall pipe that penetrate the RLD vessel cells is to be same as the
ensure the equipment will ] - ' cell secondary containment liner material. Material Selection
not leak or fail for the design _ ' document lists appropriate materials to be used for the secondary
ilife of the system. - 7 . | containment liner in the cell. Therefore, the ancillary equipment
' S will provide the expected design service life. :
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Ancillary Equipment

Analytical Laboratory (LAB) Facility Elevation 0°-0” Radioactive Ligquid Waste Disposal System (RLD)

COGEMA-IA-041, Rev. 1

Sburcc of Information

Discussion

._Information Assessed
[ 4
&
: |
8 |Corrosion allowance in
a adcquate for the intended
_g service life of the ancillary
g |equipment.
& _
<2
o

Drawings listed above under References;

ASME B31.3 Code, Process Piping, American
Society ef Mechanical Engineers, 1996;
24590-WTP-DC-P§-01-001, Rev. 3, Pipe Stress
Design Criteria including “Pipe Stress Criteria”
and “Span Method Criteria™;, = '
24590-WTP-DB-ENG-01-001, Rev.1B, Basis of

| Design;

24590-WTP-PER-PL-02-001, Rev. 5, Piping
Material Class Description. '

ibetter as of the waste source vessel and with the same corrosion

The Pipe Stress Design Criteria requires use of the ASME B31.3
Code for ancillary equipmerit desipn. - Consideration of corrosion
allowance is 2 mandatory requirement of ASME B31.3 Code. A
required service life of 40 years is identified in the Basis of
Design document for ancillary equipment that is not accessible for| -
maintenance. Those drain manifolds that are likely to receive
reagents are equipped with the primary piping material UNS
N06022 (Hastelloy C-22), a material normally used for highly
corrosive service (Pipe Class W11B). Drain manifolds that see
less severe service use 310L stainless steel for the primary lines
(Pipe Class S32B). The secondary containment lines are fypically
carbon steel. Other single drain lines and transfer lines located in
the RLD vessel hot cells typically use primary piping of Class -
S11E, which is 316L stainless steel material. For ancillary
equipment downstream from a vessel, the Materials for Ancillary -
Equipment document specifies that its material should be same or

allowance as the source vessel, unless the service seen in the
downstream line warrants a different material, corrosion
allowance, or other modification. Bounding corrosion/erosion
allowances ace listed in the Piping Material Class Description -

document for each piping matérial class.
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| Analytical Laboratory (LAB) Facility E
Ancillary Equipment '

Jevation 0°-0” Radioactive Ligquid Waste Disposal System (RLD) |

Information Assessed

Discussion

Strength

Pressure controls (vents and
relief valves) are adequately
designed to ensure pressure

 jrelief if normal operating

pressures in the vessels are
exceeded.

Source of Information

Dravwings listed above under References;

ASME B31.3 Code; Process Piping, American
Society of Mechanical Engincers, 1996;
24590-WTP-DC-PS-01-001, Rev.3, Pipe Stress
Design Criteria including “Pipe Stress Criteria”
and “Span Method Criteria”; ' '
24590-WTP-PER-PL-02-001, Rev. 5, Piping

. Toapn servmed gndd e
Material Class Descr iplion.

| The Pipe Stress Design Criteria document specifies ASME B31.3

Jancillary equipment in the LAB congists of gravity drain

Code piping not protected by a pressure relieving device, or that

1 Material Class Description: document Tists enveloping pressure

Code as the design code for the WP piping. Most of the

manifolds for the laboratory hotcells, gloveboxes, hoods, and
maintenance and waste handling areas. ASME B31.3 Code
requires provision be made to safely contain or relieve any
pressure to which the piping may be subjected.. ASME B31.3

can be isolated from a pressure relieving device must be designed
for at least the highest pressure that can be developed. The Piping

and temperature limits for each piping material cldss.

Maximum flows and any

Drawings. listed above under References;

ASME B31.3 Code; Process Piping, American
Society of Mechanical Engincers, 1996;

{unusual operating stresses | 24590-WTP-DC-PS-01-001, Rev. 3, Pipe Stress |developed in a piping system assuring that maximum operating
are identified Design Criteria including “Pipe Stress Criteria™ | stresses remain within code allowables. Piping material classes

and “Span Method Criteria”; _
24590-WTP-PER-PL-02-001, Rev. 5, Piping
Material Class Description. '

The expected flow paths forthe ancillary equipment are shown. on {
the P&ID drawings. The Pipe Stress Design Criteria document
specifies the ASME B31.3 Code for piping design. This code
requires piping fo be designed to-the highest pressure that can be

are shiown on the P&ID drawings. The Piping Material Class
Description document lists the enveloping pressure and -

()

temperature limits for each piping material class.

O
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Analytical Laboratory (LAB) Facility Elevation 0°-0” Radioactive

| Ancillary Equipment

Liquid Waste Disposal System (RLD)

COGEMA-1A-041, Rev. 1-

Tnformation Assessed

Secondary Containment

Source of Information - " Discussion
The ancillary equipment considered in this assessment is located
in several vessel cells and associated pump and piping pits, and in
the building concrete surrounded by the R2/C2 laboratory
: - . operations areas, and radiological maintenance and waste
ﬁfﬁgﬁf&fﬁi‘ﬂ; handling areas inside the LAB Facility. Secondary containment
. T for ancillary equipment within the vessel cells and pits is provided
containment that is X opy e . : g
1o by the liners and sumps within the cells and pits which are outside
constructed of materials , o Ll . ; .
compatible with the waste Drawings and System Description listed above  |the scope of this integrity assessment. Secondary containment for
under References; ' the various gravity drain manifolds shown on the P&ID drawings

and of sufficient strength to
prevent failure (pressure

gradients, waste, climatic

conditions, daily operations),

24590-WTP-PER-PL-02-001, Rev. 5, Piping

Material Class Description.

is provided by doubly contained piping arrangements. The -
primary lines are typically corrosion resistant alloys while the

| secondary containment pipes are catbon steel. All of the

manifolds slope toward the RLD vessel cells. The carbon steel’

'ggt)ev;?if)i g:}fle?nl,e::fd secondary contaimr_icnts are all providéd with low-point leak

desi gn ed to drain and | defection boxes which are physically located in _thc cells. Drain

| remove liquids. manifolds are equipped with “clean outs” to facilitate access for
unplugging the lines. Flush water conmections are provided at the

high points of the drain manifolds, These connections also
provide for pneumatic testing of the secondary containment lines
and leak detection boxes.
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Hanford Facility RCRA Permit Modification Notification Forms

Part IV, Chapter 20
300 Area Waste Acid Treatment System
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Page2of2:  Hanford Facility RCRA Permit, Chapter 20, V.20.A
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Quarter Ending December 31, 2004 ) ' ’ . Page2 of 2
Hanford Facility RCRA Permit Modification Notification Form

Unit: Permit Part & Chapter:
Part IV, Chapter 20 . 300 Area Waste Acid Treatment System
Description of Madification: , ' '
Hanford Facility RCRA Permit, Chapter 20, V.20.A
CHAPTER 20

300 Area Waste Acid Treatment System
(Partial Closure Plan Completed, December 3, 2001)

The 300 Area Waste Acid Treatment System (300 WATS) was a tank system that was used to treat and store
nonrecoverable uranium-bearing waste acid from reactor fuel fabrication operations. Waste acid neutralization
occurred in portions of what now is the 300 Area WATS before operation of the system as a Resource Conservation
and Recovery Act (RCRA) of 1976 unit. The Closure Plan detailed closure of 300 Area WATS components, areas,
and contamination resulting from RCRA operations. This unit consisted of portions of four (4) buildings and two (2)
tank farms: 334-A Building, 313 Building, 303-F Building, 333 Building, 334 (tank 4), and 311 Tank Farms (tanks 40
and 50).

Closure activities were completed in September 1999, in accordance with the approved Closure Plan contained in
Attachment 46 that was retired during Revision 6 of this Permit. Clean closure was given for structures above the
ground using the visually verifiable 'clean debris surface’ rule and table in the Ecology Guidance for Clean Closure of
Dangerous Waste Facilities Publicarion #94-111 (August, 1994). The disposition of unclosed 300 Area WATS soils
will be performed in conjunction with the 300-FF-2 CERCLA OU remedial action to complete WATS RCRA closure.

V.20.A. The Permittees shall comply with all requirements listed below following partial closure:
V.20.A.1 Part A Dangerous Waste Permit, Revision SA6
V.20.A.2 Soil Contamination Areas 1 and 2, identified in the Part A, Form 3, Revision 654, shall be inspected

annually to ensure that the contamination at these locations remains immobilized until final
disposition. Soil over the concrete WATS and U-Bearing Piping Trench that covers Soil
Contamination Area 1 will be inspected annually for disturbance indicating a potential for
contamination at this area to become mobilized. The concrete surface over Seil contamination Area 2,
located inside the 313 Building, will be inspected annually for cracks or major degradation and the
presence of water that could mobilize soil contamination at this location. Ifunsatisfactory conditions
are identified during anoual inspections, Ecology will be notified for discussion of an appropriate
response. This condition constitutes the TSD unit’s inspection schedule. '

V.20.A.3 A contingency plan, personnel training plan, or a waste analysis plan will not be required for the
300 Area WATS following partial closure. 0

WAC 173-303-830 Modification Class 12 Class 1 Class " Class 2 Class 3

Please mark the Modification Class:

Enter relevant WAC 173-303-830, Appendix | Modification citation number:
Enter wording of WAC 173-303-830, Appendix | Medification citation:

Modification Approved: | | Yes | | No (state reason for denial) Reviewed by Ecology:
Reason for denial: )

G. P Davis Date

! Class 1 modifications requiring prior Agency approval.

21f the proposed modification does not match any modification listed in WAC 173-303-830 Appendix I, then the proposed modlﬂcatmn should
automatically be given a Class 3 status. This status may be maintained by the Department of Ecology, or down graded to a Class '1,
if appropriate.
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Class 1 Modification 300 Area Waste Acid Treatment System
Quarter Ending 12/31/2004 Rev. 6, December 2004, 1 of 8

FORM 3 *1. EPA/State LD.. No.

-DANGEROUS WASTE PERMIT APPLICATION

-(FOR OFFICIAL USE ONLY

_w|A.|7|s|.9|alo_|u|s|9lsJ7

Application |  Date Received G ents

 Approved | (month/ day / year)
. ‘;

Partial Closure Plan Completed, 12/03/01.

II FIRST OR REVISED APPLICATION

Place an “X” in the appropriate box in A or B below (mark one box only) to indicate whether this is the ﬁrst application you ate submitting for
your facility or a revised application. If this is your first application and you already know your facility’s EPA/STATE 1L.D. Number, or If this is
a revised application, enter your facility’s EPA/STATE LD. Numiber in Section I above.

A. First Application (place an “X” below and provide the appropriate date)

[]1. Existing Facility (See instructions for 2 N e .
s L oy . . New Facility (Complete item below.
_ definition of “existing™ facility. Complete item below.) L] ty (Comp )
MO DAY YEAR *For existing facilities, provide the MO DAY YEAR For new facilities, provide the
03 22 1943 . date (mo/day/yr) operation began ) date (mo/day/yr) operation
or the date construction commenced. - began or is expected to begin
(use the boxes to the left)

*The date construction of the Hanford Facility commenced
B. Revised Application (Place an “X” below and complete Section I above)
1. Facility has an interim Status Permit [X1 2. Facility has a Final Permit

IIL. PROCESSES — CODES AND DESIGN CAPACITIES

A. Process Code — Enter the code from the list of process codes below that best descnbes each process to be used at the facility. Ten lines are provided for entering
codes, If more lines are needed, enter the codes(s) in the space provided. If a process will be used that is not inchided in the Tist of codes below, then describe the
process (including its design capacity) in the space provided on the (Section IIT-C).

B. Process Design Capacity - For each code entered in colunm A enter the capacity of the process.

1. Amount— Enter the amount.

2. Unit of Measure — For each amount entered in column B(1), enter the code from the list of unit measure codes below that describes the unit of measure used.
Only the units of measure that are listed below should be nsed.

PROCESS PROCESS CODE APPROPRIATE UNITS OF MEASURE FOR

PROCESS DESIGN CAPACITY

STORAGE:

Container (barrel, drum, etc.) S01 Gallons or liters

Tank 802 Gallons or Titers

Waste pile : o 503 Cubic yards or-cubic meters

Surface impoundment : S04 Gallons or litérs

. 506 . Cubic yards or cubic meters*

DISPOSAL: : :

Injection well D80 Gallons or liters -

Landfill . o D81 Acre-feet (the volume that would cover one acre

‘ . to a Depth of one foot) or hectare-meter

Land application _ D32 Acres or hectares

Ocean disposal D83 Gallons per day or liters per day

Surface impoundment D34 Gallons or liters '
TREATMENT: '

Tank . TO1 Gallons per day or liters per day

Surface impoundment TO2 Gallons per day or liters per day

Incinerator TO3 Tons per hour or metric tons per hour; gallons

per hour or liters per hour
Other (use for physical, chemical, thermal or biclogical treatment ' _ T04 Gallons per day or liters per day

processes not eccurring in tanks, surface impoundments or
imcinerators. Describe the processes in the space provided; Section III-C.)

Unit of Measure  Unii of Measure Code Unit of Measure ' Unit of Measure Code Unit of Measure  Unit of Measure Code
Gallons......coimerinsisivnind SRR G Liters Per Day................. S
R 01 RSO 9 Tons Per HOUT ..o rmemiinsrereessesnsernsiis
—ubic Yards Y Metric Tons Per Hour
Cubic Meters C Gallons Per HOUF ...ooeeeeeeeeeee e
Gallons Per DAY «.eeecveveevereresmrnsrenscesasresssesress . Liters Per HOUT oevvvveecevve e eviceeeeeeeereseenseens

ECY 030-31 Form 3 (Rev. 7/97)
*Add per request of Washington State Department of Ecology (01/2001) !



Class 1 Modification . ' 300 Area Waste Acid Treatment System
Quarter Ending 12/31/2004 Rev. 6, December 2004, 2 of 8

1. PROCESS — CODES AND DESIGN CAPACITIES (continued)

Example for Completing Section II1 (shown in line numbers X-1 and X-2 below): A facility has t'wo'storage tanks; one tank can
hold 200 gallons and the other can hold 400 gallons. The fac111ty also has an incinerator that can burn up to 20 galIons per hour

L)

Line |[A. Process Code : B. process De51g11 Capacity
No. i(from list above) 1. Amount (Specify) 2. Unit of Measure
' (enter code) For Official Use Only
1
2
3
4
5
8
7
8
9
10

C. Space for additional process codes or for describing other process (code "T04"). For each process entered here include design capécity.

The 300 Area Waste Acid Treatment System (300 Area WATS) permanenﬂy ceased operahons in 1985. Information provided on this form pertammg to unit
processes, design capacities, or dangerous waste managed at the unit is for historical purposes only.

The 300 Area WATS was a fank system that operated from 1973 until 1995 treating and storing mixed and dangerous waste. "Partial' closure activities for this
unit began in 1996 and were completed September 1899, Closure activities occurred in three phases and in accordance with the approved closure plan and the
requirements of Part V, Chapter 20 of the Hanford Facility RCRA Permit (Permit Number WA7830008967). Clean closure was achieved for all 300 Area WATS
locations and components with the exception of two locations of potential soil contamination. The areas of potential soil contamination are defined by Part V,
Chapter 20, of the Hanford Facility Resource Conservation and Recovery Act of 1876 (RCRA) Permit (Permit Number WA7890008867) and are shown as Area
1 and 2 in the Figure. Area 1 is located beneath the concrete WATS and U-Bearing P|ping trench that itself is not a portion of the TSD unit. Area 2 is [ocated
beneath the scabbled concrete floor of the 313 Building.

In December 2001, Ecology {Letter, G. P. Davis, Ecology, to J. B. Hebiden, U.S. Department of Energy) accepted cettification for the clean closed 300 Area-
WATS locations and released these ¢lean closed locations from the requirements of RCRA and Chapter 173-303 of the Washington Administrative Code (WAC).
The soil at Areas 1 and 2 will remain unclosed and regulated by RCRA, Chapter 173-303 WAC until soil disposition in conjunction with the future 300-FF-2
Comprehensive Environmental Respense, Compensation and Liability Act of 1980 (CERCLA) Operable Unit remedial actlon Concrete surfaces over unclosed
soil will rermain until the time of soll disposition. Closure of these areas will complete 300 Area WATS closure.

T01, 502, 704

The 300 Area Waste Acid Treatment System (300 WATS) and Tank 40 began waste management operations in April 1973; auxiliary equipment and centrifuge
operations began in November 1995, The 300 WATS was used for the freatment and storage of mixed waste generated during fuel fabrication operations in the
300 Area. The 300 WATS also was used for disposing of used andfor unneeded chemicals for other Hanford Facility operations. A portion of the waste initial[y
was freated in two tanks (tanks 7 and 11) in the 333 Building to reduce the chromium {VI) to chromium (lll}. From May 1983 to January 1987, tanks 7 and 11.
were used twice a year o treat up to 757 liters (200 gallons) per day of waste (TO1). This waste, along with all other waste acid generated in the 333 Building,
was drained to the 334-A Building and stored in two storage tanks {tanks Band C} (802), with a combined volume of 15,142 liters {4,000 gallons). Previously,
waste entered the 334-A Building passing through a settling tank [tank A, volume 1,363 liters (360 gallons)] before entering tanks B and C. Tank A ceased
receiving waste in August 1984 when piping was disconnected to the f.ank and waste was routed directly to tanks B and C. Tank A was cleanad out and the
polyvinyl chloride liner removed in 1988. :

From startup in April 1973 until August 1973, the waste acid from the 333 Building was col!ected in a plastic-lined steel underground 14,385 liter (3,800 gallon)
tank and a plastic-lined steel aboveground 22,712 liter {8,000 galton) tank (tank 4) in the 334 Tank Farm. Af that time, the underground tank developed a leak
and was removed from service. The 334-A Building storage tanks reptaced this underground tank in December 1974. Tank 4 was retained for emergency
storage when the 313 Building neutralization activities were down for maintenance or modifications. Tank 4 usually was empty and when the tank was filled in
January 1986, a leak developed near the top of the tank. Tank 4 was emptled and abandoned at that time. Tank 4 was removed, cleaned, and dlsposed of
onsite in 1988,

The waste acid was pumped from the 334-A Buitding to the 313 Bulldlng where the waste acid underwent pH adjustment in a waste acid neutralization tank
(tank 2) (TO1). Tank 2 was capable of treating a maximum of 13,249 liters (3,500 gallons) per day of waste acid. The waste acid was pumped from tank 2 to
tank 11 and then to a centrifuge where the waste acid underwent further treatment to separate the liguid and solid phases (T04). A maximum of 11,356 liters
(3,000 gallons) of waste acid per day could be treated in the centrifuge. The solid waste from the centrifuge was collected in contginers and transferred to the
303-K Storage Unit. The liquid effluent was pumped from the centrifuge to tark 5 and to a filter press for additional treatment to remove fine solids (T04), which
remained following treatment in the centrifuge. The filter press treated a maximum of 4,542 liters (1,200 gallons) per day. Sollds collected in the filter press
were sent {o the uranium recovery system or to the 303-K Storage Unit. The filtered liquid effluent was drained into effluent collection tanks (tanks 9 and 10),
‘where the liquid effluent was stored temporarily before being pumped to the 311 Tank Farm.

T01, 802 - The 311 Tank Farm was used for storage of treated llqmd effluents from both the 300 WATS and the uranium recovery process. Storage occurred in
two tanks (tanks 40 and 50) with capacities of 15,142 and 18,927 liters (4,000 and 5,000 gallons), respectively. Tanks 40 and 50 are constructed of stainless
steel. Tank 50, the 18,927 liter (5,000 gallon} tank, occasionally was used for decanting waste when the centrifuge in the 313 Building was down for
maintenance. Tank 50 was capable of treating up to 18,927 liters {5,000 gallons} per day, but only was used occasionally for decanting waste (a total of five
times between January 1986 and December 1987).

Auxiliary equipment (two pumps, two cariridge filters, and two sample ports) are housed in the adjacent 303-F Building. Auxiliary equipment was used 1o filter
solutions and fo recirculate the solutions between various tanks and the 313 Building for reprocessing.

W

—

ECY030-31 Form 3 (Rev. 7/97)



Class 1 Mcdification .‘ 7 300 Area Waste Acid Treatment System
Quarter Ending 12/31/2004 s ) Rev. 6, December 2004, 3 of 8

IV. DESCRIPTION OF DANGEROUS WASTES
A

Dangerous Waste Number — Enter the digit number from Chapter 173-303 WAC for each listed dangerous waste you will handle. If you handle
dangerous wastes which: are not listed in Chapter 173-303 WAC, enter the four-digit number(s) that describes the characteristics and/or the toxic
contaminants of those dangerous wastes.

Estimated Annual Quantity - For each listed waste entered in columm A, estimate the quantity of that waste that will be handled on an annual
basis. For each characteristic or toxic contaminant entered in column A, estimate the total annual qua.ntlty of all the non-listed waste(s) that will
be handled which possess that characteristic or contaminant.

Unit of Measure - For each quantity entered in colum.n B enter the unit of measure code. Units of measure which must be used and the
appropriate odes are:

ENGLISH UNIT OF MEASURE ' CODE METRIC UNIT OF MEASURE CODE

Pounds P Kilograms K
Tons ' . . T Metric Tons ' M

If facility records use any other unit of measure for quantity, the units of measure must be converted into one of the reguired units of measure
taking into account the appropriate density or specific gravity of the waste.

Processes
1. Process Codes:

For listed dangerous waste: For each listed dangerous waste entered in column A select the code(s) from the list of process codes contained in
Section IIT to indicate how the waste will be stored, treated, and/or disposed of at the facility.

For nor-listed dangerous wastes: For each characteristic or toxic contaminant entered in Colummn A, select the code(s) from the list of process
codes contained in Section III to indicate all the processes that will be used to store, treat, and/or dispose of all the non-listed dangerous wastes
that possess that characteristic or toxic contaminant.

Note: Four spaces are provided for entering process codes. If more are needed: (1) Entcr the first three as described above; (2) Enter "000" in
the extreme right box of item IV-D{(1); and (3) Enter in the space provided on page 4, the line number and the additional code(s).

2. Process Description: If a code is not listed for a process that will be used, describe the process in the space provided on the form.

NOTE: DANGEROUS WASTES DESCRIBED BY MORE THAN ONE DANGEROUS WASTE NUMBER - Dangerous wastes thaf can be
described by more than one Waste Number shall be described on the form as follows:

1. Select one of the Dangerous Waste Numbers and enter it in column A. On the same line complete columns B, C, and D by
estimating the total annual quantity of the waste and describing all the processes to be used to treat, store, and/or dispose of the waste.

2. . Incolumn A of the next line enter the other Dangerous Waste Number that can be used to describe the waste. In columm D(2) on
that line enter "Included wnth above” and make no other entries on that line,

3. Repeat step 2 for each other Dangerous Waste Number that can be used to describe the dangerous waste.

Exampie for completing Section IV (shown in line numbers X-1, X-2, X-3, and X-4 below) - A facility will treat and dispose of an
estimated 900 pounds per year of chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose.
of three non-listed wastes. Two wastes are corrosive only and there will be an estimated 200 pounds per year of each waste,

Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure D. Processes

No. (enter code) Quantity of Waste {enter code} g -
) 1. Process Codes 2. Process Description
(enter) (if @ code is not entered in D(1))

ECY 030-31 Form 3 (Rev. 7/57)



Class 1 Modification

Quarter Ending 12/31/2004

Photocopy this page before completing if you have more than 26 wastes to list.

300 Area Wasfe Acid Treatment System

Rev. 6, December 2004, 4 Qf 8

1.D. Number (enter from page 1}

wiAf7[s[9[ofolo[s|o[6]7

@

IV. DESCRIPTION OF DANGEROUS WASTES (continned)

./

' . : ' ' D. Processes
Line | A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure
No. {enter code) Quantity of Waste (enter code) 1. Process Codes 2. Process Description
_ {enter) (if a code is not entered in D(1})
300 Area Waste Acid Treatment System , _
1 Do o |1 2,086,525 K TO1 | S02 | To4 T o Saet )
2 |Djojo]2 K | To1 | so02 | To4 Trostmentthr (Phass Separaton)
3 |Djojo]4 K T01 | S02 | To4 Tromment Other (Phass Separation)
4 |bjojo s K T01 | S02 | To4 Treatment.Other (Phass Separation)
5 |plojols K To1 | 802 | To4 Trostment Ot (Phass Separatn)
6 |Djojo]|7 K T01 | S02 | To4 Tremment Other (Phase Separation)
7 |D|o |08 K TO1 | S02 | To4 Tromment Giher (Phase Separatn)
8 |w| T |0 2 K To1 | 802 | TO4 Tronament other (bhass Separadon)
9 |D|ofo|os K TO1 | S02 | To4 | st Oier Phase Sepaton)
10 | D 0 0 7 907 K TO1 Treatment-Tank {chemical treatment)
311 Tanks :
11 W T 0 2 2,086,525 K T01 | S02 Trealment-Tank/Storage-Tank
12 D0 0 2 K TO1 | S02 Treatment-Tank/Storage-Tank |
13 D 0 0 4 K T01 | S02 Treatment-Tank/Storage-Tank
14 D 0 0 5 K T01 | S02 Treatment-Tank/Storage-Tank
15 D 0| 0 6 K T01 | S02 Treatment-Tank/Storage-Tank
16 D 0 0| 7 K TO1 | S02 Treatment-Tank/Storage-Tank
17 D 0 0 8 K TOt | 802 Treatment-Tank/Storage-Tank
18 | D | 0| 0| 9 K TO1 | S02 Treatment-Tank/Storage-Tank
o : : .
20
21
22
23
24
25
26 ]
27
28
29
30 i
31
32
33
34
35
36 L
37
38
39

ECY 030-31 Form 3 (Rev. 7/97)



Class 1 Modification | : ' 300 Area Waste Acid Treatment System
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V. DESCRIPTION OF BANGEROUS WASTE {continued)

F. Usé this space to list additional process codes from Section D(1} on page 3.

The 300 WATS was used to treat both mixed and dangerous waste from fuels fabricalion operations in the 333
Building and from nonroutine waste additions. Treatment was performed to make the waste more amenable for
further trestment and for siorage. The 333 Building waste primarily consisted of hydrofluoric acid, nitric acid, suffuric
acid, and copper nitrate. These routine waste types éxhibited the dangercus waste characteristics of ignitability
{D001) and corrosivity (D002) as the nifric acid is considered an oxidizer in accordance with Washington.
Administrative Code 173-303. Routine waste also was considered a state-only, toxic, dangerous waste (WT02).
Additionally, some of the routine waste was designated characteristic waste due to chromium (DOC7). Nanroutine
waste added to the system included characteristic waste due to arsenic (D004}, barium (DCOB), cadmium (DOOG),
lead (D0O08), and mercury (D009). Approximately 2,086,525 kilograms (4,600,000 pounds) of waste were treated
and stored yearly in this system. Approximately 907 kilograms (2,000 pounds) of waste (D0OY, chromium VI to
chromium 1) were treated per year.

The 311 tank system was used for the treatment and storage of waste. This waste was effluent from the waste acid
treatment and uranium recovery process. This waste, depending on the varsiations inthe treatment process, was
considered mixed waste due to toxicity (WT02). Routine and nonroutine waste added to the waste acid treatment
system included characteristic waste dus to arsenic (D004}, barium (D005), cadmium (D008}, chromium {DGO7),
lead {21008}, and mercury (DC09). The waste frequently had a pH greater than 12.5, which exhibits the dangerous
waste characteristic of corrosivity (D002). Approximately 2,086,525 kilograms (4, 600 000 pounds) of waste were
reated and stored per year in the 311 tanks. '

V. FACILIFTY DRAWING Refer to attached drawing(s).

All eﬁisting facilities rousst include in the space provided on page 5 a scale drawing of the factiity (see instructions for more detail).

V1. PHOTOGRAPHS Refertoattached photograph{s). -

All existing facilities must include photographs {aenial or ground-level} that clearly delineate all existing structures; existing storage, treatment
and disposal areas; and sites of future storage, treatment or disposal areas (see instructions-for more detail).

VIL FACILITY GEOGRAPHIC LOCATION ‘This information is provided on the attached drawing.

LATITUDE (degrees. minutes, & seconds) LONGITUDE (degrees, reinutes, & seconds)

YIHI. FACILITY OWNER

A, Ifthe facility owner is also the facility operator as listed in Section VI on Form [, “General Information,” place an “X” in the baxto the
teft and skip to Section XI beiow. '
B. Ifthe facifity owner is not the facility operator as listed in Section VII on Form 1, complete the following items:

1. Name of Facility’s Legal Owner 2. Phone Number faree code & no

3, Sweetor P.O. Box . _ 4. City or Town 5. S . 6. Zip Code

IX. OWNER CERTIFICATION

T certify under penalty of law that T have personally examined and aw famillar with the Information submirted in this and ail atinched documents, and thet based
on my inquiry of those individuals immediately responsible for obtaining the information, [ believe that the submirted information is irug, accurate, and complere.
L am eware that there are significant penaliies for submitting fatse informaiion, mu‘uﬁg the possibility of f ne and mprisorment.

Name (print or type)

Keith A. Kiein, Manager

LS. Depariment of Energy,
{Richland Operations Offica

X. OPERATOR CERTIFICATION
{ certify under penalty of law dhat { have personally examined and am famifiar with the information submined in this and all attached documents, and thai rased
ot my inguinry of those individuals immediately responsible for obeaining the informarion, ! believe that the submitted information is e, accurate, and cofnpiefe.
 {am aware that there ure significant penalties for submiiting false information, including the possibilisy of fine and imprisonment.

Name (Print Or Type) Signature Date Signed .

See attachment

Date Signed

/ /ﬁé}(

ECY 030-31 Form 3 (Rev. 7/97)




Class 1 Modification : ) 300 Area Waste Acid Treatment System

Quarter Ending 12/31/2004 J Rev. 6, December 2004, 6 of 8
X. OPERATOR CERTIFICATION Q
I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
and all attached documents, and that based on my inquiry of those individuals immediately responsible for
obtaining the information, I believe that the submitted information is true, accurate, and complete. I am aware that
there are significant penalties for submitting false information, including the possibility of fine and imprisonment.
/MM/ s
-Owner)‘Opefato} ; Date Revision 6 Signed
-Keith A. Klein, Manager ' '
U.S. Department of Energy
Richiand Operations Office
=Uperator Date Revision 6 Signed
Thomas E. Logan :
President
Bechtel Hanford, Inc.
i
\\H/
o /"\)\J
N

ECY 030-31 Form 3 (Rev. 7/97)



