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Eco 1y
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ETF
HEME
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HLVIT
HLW
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HLW
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LDR
LERF
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NRC
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QA
QAP;P
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RCRA
RPP-WTP
SAR

TC

TCLP
TOC

as low as reasonably achievable

American Society for Testing and Materials

best demonstrated available technology

Code of Federal Regulations

US Department of Energy

US Department of Energy, Richland Operations Office
double-shell tank

Dangerous Waste Permit Application for the River Protection Project - Waste Treatment

Plant

Washit  n State Departn o :olc

US Environmental Protection Agency
estimated quantitation limits

effluent treatment facility

high-efficiency mist eliminator
high-efficiency particulate air (filter)
high-level vitrification

high-level waste

Hanford Site Solid Waste Acceptance Criteria
Hanford Site Liquid Waste Acceptance Criteria
integrated control network

. immobilized high-level waste

immobilized low-activity waste

low-activity waste

land disposal restrictions

liquid effluent retention facility

laboratory information management system

locally-shielded melter

Nuclear Regulatory Commission

polychlorinated biphenyl

quality assurance A

Quality Assurance Project Plan for the Waste Analysis Plan (BNFL Inc. 2000b)
quality control

Resource Conservation and Recovery Act of 1976

River Protection Project — Waste Treatment Plant

Tank Waste Remediation System Final Safety Analysis Report (DOE-RL 1999)
toxicity characteristic

toxicity characteristic leaching procedure

total organic carbon
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WAP
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transuranic

Toxic Substances Control Act
treatment, storage, or disposal (facility)
underlying hazardous constituent
volatile organic compound

Washington Administrative Code
waste analysis plan

waste tracking and inventory system
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This waste analysis plan relies on the definitions of terms as contained in Appendix 2B of the Hanford
Facility Dangerous Waste Permit Application, General Information Portion (DOE-RL 1998) and the
River Protection Project - Waste Treatment Plant Dangerous Waste Permit Application (BNFL 2000b),
except as supplemented or amended below.

batch

feed characterization

feed confirmation

feed verification

HLW feed

HLW feed permeate

immobilization

LAW feed

LAW feed solids

Characterized waste staged in a single double-shell tank (DST) system
unit waste tank for transfer to the River Protection Project — Waste
Treatment Plant (RPP-WTP) for treatment.

Feed characterization refers to the process knowledge and/or sampling
and analysis of the waste feed.

-..e analyses that the RPP-WTP will conduct after receiving the waste
feed, to confirm that the waste feed received is the same as the waste
feed accepted for delivery.

The activities the RPP-WTP will perform to verify that the staged waste
feed meets the RPP-WTP acceptance criteria.

A highly radioactive mixed waste stream from the DST system unit
tank farm, containing a high percentage by weight of solids.

The liquid from the HLW feed ultrafiltration transferred to the low-
activity waste (LAW) feed pretreatment.

The act or process of reducing the mobility of waste constituents to
limit their potential for long-term transport in the biosphere and
subsequent exposure to humans, animals and plants. Vitrification is an
example of an immobilization process.

A highly radioactive waste stream from the DST system unit tank farm
containing a low percentage by weight of solids, and exhibiting a lower
level of activity than the HLW feed. It is generally the supernatant
portion of the tank waste.

The solids portion from the LAW feed pretreatment processes, which is
transferred to the HLW feed pretreatment process.
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“. Imt1 duction [C-1"

This waste analysis plan (WAP) describes the sampling and analysis for dangerous waste constituents for
the River Protection Project — Waste Treatment Plant (RPP-WTP) to comply with the Washington State
Dangerous Waste Regulations, contained in Chapter 173-303 of the Washington Administrative

Code (WAC). It was prepared in accordance with the requirements of WAC 173-303-110, “Sampling
and Testing Methods”, WAC 173-303-300, “General Waste Analysis”, and WAC 173-303-806, “Final
Facility Permits”, and the Dangerous Waste Portion of the Hanford Facility Wide Resource Conservation
and Recovery Act Permit, (Ecology 1994). Some non-dangerous constituents are also discussed in this
plan if they support compliance activities or if the discussion provides a more complete description of a
particular sampling strategy. The descriptions in this plan of the waste feed stored at the Hanford Site
double-shell and single-shell tank system units (collectively referred to as Hanford tank waste) and the
planned process streams are based on available chemical and 1ysical information and process
knowledge.

Reactor fuel reprocessing is the primary source of waste material stored in Hanford double-shell and
single-shell tanks. Minor amounts of other radioactive and/or mixed waste (such as low-level and
transuranic waste) are also included in the double-shell tanks; however, the tank waste is managed as
high-level waste (HLW) prior to treatment and vitrification. The waste feed to the RPP-WTP will consist
of staged transfers of mixed waste from the DST system unit. This waste is comprised of sludge,
saltcake, and liquids, and is considered mixed waste as defined by WAC 173-303; that is, it contains both
radioactive and dangerous waste.

High-level waste is defined by the US Nuclear Regulatory Commission (NRC) in the Code of Federal
Regulations 10 CFR 72.3, as:

“(1) the highly radioactive material resulting from the reprocessing of spent nuclear fuel,
including liquid waste produced directly in reprocessing and any solid material derived
from such liquid waste that contains fission products in sufficient concentrations; and
(2) other highly radioactive material that the Commission, consistent with existing law,
determines by rule requires permanent isolation”.

Hanford tank waste is consistent with the high-level waste definition. The treatment of Hanford tank
waste is required under the Hanford Federal Facility Agreement and Consent Order (Ecology and
others 1996), signed by the Washington State Department of Ecology (Ecology), the US  1vironmental
Protection Agency (EPA), and the US Department of Energy (DOE).

In a letter to DOE, Richland Operations Office (DOE-RL) (Paperiello 1997), the NRC documented an

agreement with DOE to classify a portion of the Hanford tank waste as “incidental waste” in accordance

with the incidental waste classification criteria specified in an earlier letter from the NRC to DOE

(Bernero 1993). The lower activity portion of the tank waste, referred to as low-activity waste (LAW)

feed, generally refers to the supemnatant portion of the tank waste. Following radionuclide removal and |
vitrification, the immobilized low-activity waste (ILAW) will be considered incidental waste, disposed of
onsite at Hanford as low-level waste, and will not be subject to the licensing authority of the NRC, |
consistent with the NRC incidental waste determination. The ILAW will be managed as mixed waste for

disposal.

The higher activity and higher solids portion of the tank waste is designated as high-level waste (HLW)
feed in this Dangerous Waste Permit Application for the River Protection Project - Waste Treatment

Page 1
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ant (DWPA). The two different terms describing the Hanford tank waste are used because the LAW
and HLW feeds are processed differently in the RPP-WTP, as described in section 2 of this WAP.

The DST system unit will provide characterization information and a split sample aliquot for each waste
feed that is staged for transfer to the RPP-WTP. The RPP-WTP will perform verification analysis on the
aliquot to determine if the waste feed meets RPP-WTP acceptance criteria. The RPP-WTP will also
analyze confirmation samples taken from the feed receipt tanks at the RPP-WTP, to confirm that the
waste feed received corresponds to the waste feed sampled while it was staged for shipment. Additional
samples will be collected after pretreatment and prior to the addition of melter additives to evaluate the
presence and concentrations of land disposal restrictions (LDR) constituents. Descriptions of the
sampling programs are provided in section 3 of this document.

Detailed process flow diagrams of operations at the RPP-WTP are identified in Appendix 4A of this
DWPA.

The following sections of this WAP describe the RPP-WTP and the procedures that will be used to
identify the dangerous waste constituents of the waste feed, treated waste, and secondary wastes from the
treatment processes. '

_Page 2
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2. nPP-WTP Unit Description [C-1]

The RPP-WTP is a waste treatment unit described under the unit-specific portion of the Dangerous Waste
Portion of the Hanford Facility Wide Resource Conservation and Recovery Act Permit (Ecology 1994).
Figure 2-1 presents a plan view of the RPP-WTP. This section briefly describes the RPP-WTP processes
and activities. More detailed process information is provided in Chapter 4 of this DWPA.

Figure 2-2 is a simplified diagram of the treatment components showing the relationship between:

e Waste feed (LAW feed and HLW feed)
e  Pretreatment
e LAW pretreatment
AW vitrificat
e HLW vitrification

Plant equipment will include:

Pipelines, tanks and ancillary equipment
Ultrafiltration units

Ion-exchange columns

Chemical addition equipment

LAW and HLW melters

Service and utility units

Container management units

Storage facilities

Of" s treatment systems

Tank sys ns will be used to:

Receive waste and chemicals

Provide waste feed and chemicals to other systems
Provide interim storage

Perform blending

Perform evaporations

Perform ultrafiltration

The pretreatment and vitrification of the waste feed and the management of offgas from these processes
are described in the following sections. The applicability of air emissions standards to the RPP-WTP is
also discussed.

2.1. Pretreatment

Pretreatment will prepare the LAW feed and the HLW feed for vitrification. An overview of the
pretreatment processes 1s provided below and illustrated in Figure 2-2. Descriptions of the LAW and
HLW feed receipt tanks and pretreatment equipment are provided in Chapter 4, section 4.2 and
Appendix 4A, of this DWPA.
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2.1.1. Low-Activity Waste Feed Pretreatment

Pretreatment of the LAW feed will occur in two plants: the pretreatment plant and the LAW pretreatment
plant. The processes in these two plants will concentrate the LAW feed and remove cesium, strontium,
technetium, transuranics (TRU) and entrained solids before vitrification. The following sections present a
description of the processes in each of the two pretreatment plants.

2 1.1. Pretreatment Plant

Following the receipt of the LAW feed from the DST system unit, the LAW feed evaporator will
concentrate the feed. This forced-circulation vacuum evaporator will concentrate the waste feed prior to
the ion-exchange processes that will separate cesium and technetium. Condensate from the evaporator
offgas streams will be collected and transferred to condensate tanks for discharge to the liquid effluent
retention facility (LERF) or the effluent treatment facility (ETF), or both, for subsequ  treatr it. Non-
condensable gases that are extracted from the evaporator system will be rout the pretreatment
process tank ventilation offgas treatment system. Refer to section 2.3 fora d ition of the pretre  ent
offgas treatment systems.

Following evaporation, entrained solids will be removed from the concentrated LAW feed by
ultrafiltration, and washed. The entrained solids will either be incorporated into the immobilized
high-level waste (IHLW), incorporated into the ILAW, or returned to the DST system unit.

For certain waste feed, strontium and TRU will be precipitated by adding reagents to the LAW feed. The
precipitate will be removed from the solution by ultrafiltration. These solids containing strontium and
TRU will be concentrated and washed in the ultrafiltration system before incorporation into the HLW
melter feed.

The LAW feed leaving the ultrafiltration unit will pass through the cesium ion exchange system. This
will consist of two sets of ion exchange columns arranged in parallel, one set operational and one on
standby at any given time, and each set will consist of two columns arranged in series. The removed
cesium will be concentrated and blended with HLW feed.

2.1.1.2. LAW Pretreatment Plant

Following the removal of cesium, the LAW feed will be transferred to the LAW pretreatment plant for the
removal of technetium in an ion exchange system. The system will consist of two sets of ion exchange
columnsar 1gedinpa lel, one set operational and one on: iy al ven " e, .each will
consist of two columns arranged in series.

The LAW feed leaving the technetium ion exchange units will be concentrated by evaporation. The
operation of the LAW melter feed evaporator will be similar to that of the LAW feed evaporator. The
concentrated technetium stream will be blended with HLW feed. Following these processes, the LAW
feed will be transferred to the LAW vitrification system.

2.1.2. High-Level Waste Feed Pretreatment

After transfer of the HLW feed from the DST system unit to the RPP-WTP feed receipt tanks, it will be
processed by ultrafi  tion to concentrate the solids. The concentrated solids from HLW feed
ultrafiltration will be washed and mixed with the following products from LAW feed pretreatment:
strontium and TRU precipitate, entrained solids, and cesium and technetium ion exchange products. The
resultant mixture will be transferred to the HLW vitrification system. The permeate (liquid portion) from
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the ultrafiltration unit will be transferred to the LAW evaporator feed tanks and subsequ 1y ated as
LAW feed.

2.2. Vitrification Systems

Al pretreatment, LAW feed will be transferred to the LAW vitrification plant and HLW feed will be
transferred to the HLW vitrification plant for conversion to the immobilized glass product.

2.2, Low-Activity Waste Vitrification

The concentrated LAW feed from the melter feed evaporator will be combined with necessary
glass-forming additives (for example, silica, alumina, boric acid and calcium silicate) and reductants, and
fed into the LAW melter. The slurry of waste feed and glass-formers will be transferred to the LAW
melter feed tanks in a manner to provide a continuous feed to each of the three LAW melters. The
electric-powered, joule-heated LAW melters will operate in parallel. The temperature of the molten glass
in the melters will be approximately 950 °C to 1,250 ' _.

In the melter, the feed components will be converted to their respective oxides and dissolved in the melt,
destroyed by the high temperatures, or partitioned to the offgas. As these materials are heated,
superheated gases will be released into the melter offgas system. Here, most of the solids entrained in the
offgas will be captured and returned to the waste feed stream for treatment. The selective catalytic
reduction, catalytic oxidation and scrubber components of the offgas treatment system will treat the
volatile constituents that remain in the offgas. LAW offgas treatment is discussed in sect ~ 2.3.3.

Molten glass will be discharged from the melters to metal containers for cooling, solidification, and
storage. The process will yield a durable glass containing the ILAW. The glass will be cooled and the
container sealed, decontaminated, and temporarily stored before being transferrt  to an appropriate
Hanford Site treatment, storage, or disposal ( 3D) unit.

2.2.2. High-Levi Waste Vitrification

The HLW vitrification system will receive feed slurry from the HLW pretreatment process. The feed
slurry will be combined with necessary glass-forming additives (e.g., silica, boric acid, calcium silicate,
ferric oxide and lithium carbonate) and reductants, and fed to the single HLW melter. The temperature of
the molten glass in the HLW melter will be approximately 950 °C to 1,250 °C.

In the melter, feed components will be converted to their respective oxides and dissolved in the melt,
destroyed by the high temperatures, or partitioned to the offgas. As these matenals are heated,
superheated gases, including volatile feed components, will be released into the melter of 1s system,
where most of the solids entrained in the offgas will be captured and returned to the waste feed stream for
treatment. The catalytic oxidation and scrubber components of the offgas treatment system will treat the
volatile constituents that remain in the offgas. The HLW offgas treatment system is discussed in

section 2.3 4.

Molten glass will be discharged from the HLW melters to metal containers for cooling, s dification, and
storage. The process will yield a durable glass containing IHLW. The glass will be cooled and the
container sealed, decontaminated, and temporarily stored before being transferredto >  nford Canister
Storage Building unit for storage until final disposal.
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2.3. Offgas Treatment Systems

The pretreatment plant, the LAW pretreatment plant, the LAW witrification plant, and the HLW
vitrification plant will each have a dedicated offgas treatment system. These systems are described in the
following sections. The pretreatment plant and LAW pretreatment plant offgas treatment systems are
illustrated in Figure 2-3. The LAW and HLW vitrification plants offgas treatment systems are illustrated
in Figure 2-2. Air emissions are addressed in section 2.3.5. Details regarding the offgas treatment system
components are discussed in Chapter 4 of this DWPA.

2.3.1. Pretreatment Plant Offgas

The LAW and HLW feed pretreatment emissions from fluidic devices will be treated through
high-efficiency mist eliminators (HEMEs) and high-efficiency particulate air (HEPA) filters, and routed
to the pretreatment plant stack.

-1e LAW and .._W pretreatment emissions from tanks will be  ated through acidgass bberora
volatile organic compound (VOC) oxidation unit, depending on the treatment requirements of the offgas.
The treated offgas from the scrubber and the VOC unit will be combined and treated through HEMEs,
HEPA filters and carbon bed adsorbers and routed to the pretreatment plant stack, where it will be
monitored and released to the atmosphere.

2.3.2. Low-Activity Waste Pretreatment Plant Offgas

LAW pretreatment plant emissions from fluidic devices will be treated through HEPA filters and carbon
bed adsorbers and routed to the pretreatment plant stack.

Emissions from the LAW melter feed evaporator will be treated through a VOC oxidation unit and
combined wi z ~ emissions. This combined offgas stream will join the fluidic = vi ~sst m
upstream of the HEPA filters and carbon bed adsorbers. The combined treated offgas trom the LAW
pretreatment plant will be routed to the pretreatment plant stack, where it will be monitor¢ and released
to the atmosphere.

2.3.3. Low-Activity Waste Vitrification Offgas

The LAW melter offgas treatment system will consist of the following components, as illustrated in
Figure 2-2:

Film cooler

Submerged bed scrubber

Wet electrostatic precipitator
HEPA filter

Thermal catalytic oxidation unit
Selective catalytic reduction unit
Caustic scrubber

The treated LAW offgas will be monitored and released through the LAW stack.
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2.3.4. High-Level Waste Vitrification Offgas

The HLW melter offgas treatment system will consist of the following components, asillu ¢ |in
Figure 2-2:

Film cooler

Submerged bed scrubber

Wet electrostatic precipitator
HEME

HEPA filter

Caustic scrubber

Thermal catalytic oxidation unit
Second HEPA filter

The treated _W offgas will be monitored and released thror ' the HLW stack.
2.3.5. Air Emissions

Emissions from the stacks that vent the RPP-WTP processes will be monitored according to the
provisions of the Hanford Site air permit, as required by WAC 173-303-395(2). Monitoring and sampling
to address air emissions concemns under that permit will not be addressed in this application. However,
under the Dangerous Waste Regulations (WAC 173-303), the RPP-W7 must evaluate aii  nissions to
determine the applicability of the air emissions requirements found in 40 CFR 264, Subpa AA, BB, and
CC. Details of the air emissions control systems for the RPP-WTP are provided in Chapter 4 of this
DWPA.

23.5.1. Air Emissions from Process Vents (Subpart AA)

WAC 173-303-690 regulates process vents that are associated with distillation, fractionat 1, thin-film
evaporation, solvent extraction, or air or steam stripping operations that manage hazardous wastes with
organic concentrations of at least 10 parts per million by weight. WAC 173-303-690 incorporates the
provisions of 40 CFR 264.1031 through 40 CFR 264.1036 by reference. The RPP-WTP does not employ
any of these listed devices or processes; therefore, t RPP-WTP will not be subject to regulation under
Subpart AA.

2.3.5.2.  Air Emission Standards for Equipment Leaks (Subpart BB)

WAC 173-303-691 applies to equipment that contains or contacts hazardous wastes witk nic
concentrations of at least 10 percent by weight. This provision will not apply to the faci. icause the
RPP-WTP will not accept or treat wastes with organic concentrations at or above 10 per y weight.

Compliance with this provision will be documented through analyses of verification samples, as
described in section 3.2.2, and confirmation analyses, as described in section 3.2.6.

2.3.5.3. Air Emission Standards for Tanks, Impoundments and Containers
(Subpart CC)

The requirements for control of emissions from tanks and containers are found in 40 CFR 264.1080 and,
in general, require owners and operators to control emissions according to specified standards. There are
currently no corresponding provisions in the WAC, although Ecology has proposed to adopt the
provisions. Waste management units, including tank systems, that will be used for managing mixed
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waste at the RPP-WTP will be exempt from the requirements of Subpart CC as provided by

40 CFR 264.1080(6) and (7). Subpart CC may apply to newly generated wastes, accumulated or stored in
containers, that is designated as dangerous waste only, meaning wastes that are not mixed waste.
Dangerous-only waste will be managed in accordance with the requirements of Subpart CC, as
appropriate.

Page 8
28 April 2000













: PL-W3. EN00006,1 -1
River Protection Project - Waste Treatt it Plant Waste Analysis Plan

3. Waste Acceptance [C-2]

The waste feed to be transferred from the DST system unit to the RPP-WTP will undergo several stages
of review before acceptance. The DST system unit will provide the RPP-WTP with characterization
information for the waste feed batch staged for transfer to the RPP-WTP. The DST system unit will also
provide an aliquot of the split sample of the waste feed for verification analysis performed by the
RPP-WTP. During sampling and analysis for verification, the waste feed will remain with the control
and responsibility of the DST system unit.

After RPP-WTP personnel determine that the verification analysis results meet the waste acceptance
criteria, the DST system unit will be authorized in writing to transfer the waste feed through double-
walled pipes to feed rece  tanks loca |inside the RPP-WTP. After transfer, the RPP-WTP will samp

receipt tanks and perfo  confirmation analysis to confirm that : waste feed received corresponds to
the waste feed sar ed whileitw. sti  dfor asfer.

The steps involved in evaluating and accepting the waste feed into the RPP-WTP are summarized in
Table 3-1, and are described in the following sections. Also discussed in the following sections are the
rationale for the removal of dangerous waste numbers D001 (ignitable) and D003 (reactive) from the
waste feed, and the selection of analytical laboratories.

3.1. Waste Description

The RPP-WTP will treat only waste transferred from the DST system unit. Waste numbers described in
the Double-Shell Tank System Dangerous Waste Part A Permit Application (DOE-RL 1996) are
potentially applicable to the waste feed. A list of these dangerous waste numbers is shown in Table 3-2.
Waste feed received from the examined tanks' in the DST system unit is not expected to exhibit the
characteristics of ignitability (D001) or reactivity (D003), based on process knowledge. Section 3.4
describes the process knowledge and additional analyses that will be used to ensure that the waste feed is
not ignitable or reactive.

Table 3-2 includes multi-source leachate (F039) as a waste derived from non-specific source wastes FO01
through F005. No F039 leachate is known to have been received into the DST system unit to date, as
documented in the Double-Shell = ink System Waste Analysis Plan (LMHC 1998).

3.2. Waste Feed Acceptance Process [C-3a]

For each waste feed, the waste acceptance process is summarized in Table 3-1 and discussed in the
remainder of section 3.2.

3.2.1. Waste Feed Characterization [C-2a(3)], [C-2¢]

The DST system unit will provide the waste feed characterization information to the RPP-WTP before the
waste feed is transferred to the RPP-WTP. Details of sampling and analyses to support waste feed

1 The examined feed tanks include: 241-AZ-101, 241-AZ-102, 241-AN-102, 241-AN-103, 241-AN-104, 241-AN-105,
241-AN-107, 241-AW-101, 241-AY-102, C-106 and C-104 (Klinger 1999). Note, tanks other than the examined feed tanks
listed may be processed at RPP-WTP.
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characterization are not addressed in this document because the data wil! : devel by the DST system
unit to support its activities as a permitted facility.

The waste feed will be assigned waste numbers to identify the various constituents of the waste feed that
will require treatment under the LDR of the Resource Conservation and Recovery Act of 1976 (RCRA
1976). Waste numbers will be assigned by DST system unit personnel before the feed is transferred to
the RPP-WTP. Applicable hazardous and dangerous waste numbers are listed in Table 3-2.

3.2.2. Waste Feed Verification [C-2b(3)]

The DST system unit will supply a verification split sample aliquot as a representative sample of the

waste feed. The methodology to be used by the DST system unit to obtain such a sample from the staging

tank is outside the scope of this application. The aliquot will be analyzed for the waste acceptance criteria
irameters, as listed in Table 3-3 and discussed in the following sections.

3.2.2.1.  Verification Sampling and _ e 1ency , = 2d]

The DST system unit will provide one verification split sample aliquot for each batch of waste feed
transferred to the ~ ~ P-WTP. The sampling location for the LAW feed verification is ide: fied on
Figure 2-2 as sample point S1, and the sampling location for the HLW feed verification is identified as
sample point S2.

Verification analyses are discussed in the following sections. Methods for selecting al oratory and
establishing laboratory quality assurance (QA) and quality control (QC) procedures are addressed in
section 3.5. Detailed QC information is provided in the Quality Assurance Project Plan for the Waste
Analysis Plan (BNFL Inc. “100b) (Q  P).

3.2.2.2. Verification Analysis
The waste acceptance criteria analyses that will be performed for waste feed verification are:

° stal organic carbon (TOC)
e Presence of a visible separate organic layer
o  Compatibility
e pH

o Polychlorinated biphenyls (PCBs)

These waste acceptance criteria, corresponding analytical methods, and decision criteria are listed in
Table 3-3 and discussed in section 3.3. The analytical results will be evaluated against the decision
criteria listed in Table 3-3, as discussed in the following section.

3.2.2.3. Verification Data Evaluation

The verification analytical data will be evaluated against the waste acceptance criteria st mnarized in
Table 3-3. The decision criteria are divided into those with quantitative decision limits and those with
qualitative decision limits. Hypothesis testing with a confidence level of 95 percent will be used to
support decisions on criteria relating to specific quantitative numbers. The exception is PCBs, since these
have a fixed decision criterion of less than 50 parts per million.
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Non-conformance on the basis of pH is unlikely since the DST system unit tanks are maintained at above
pH 7 for corrosion control (LMHC 1998). Should non-conformance occur on the basis of pH,
representatives from the RPP-WTP and the DST system unit will coordinate a resolution. The logic,
corrective actions, data and the names and titles of the individuals making these decisions at are part of
non-conformance actions will be assembled : | retained as a QA record document, according to
procedures described in the WAP QAP;P (BNFL 2000b).

3.2.6. Waste eed Confirmation [C-2b(1)]

Once the waste feed has been received into the feed receipt tanks, the RPP~-WTP will sample and analyze
the feed. Confirmation analyses are presented in Table 3-3. Compatibility testing will not be performed
on the confirmation sample, since waste streams will already be combined in the feed receipt tanks.
Confirmation will ensure  t the verification analyses accurately represented the batch of waste feed that
was received into the RPP-WTP feed receipt tanks, and that the feed can be managed within the

Rl WTPinacco nce with the requirements of WAC 173-303-300(1) “General Waste  1alysis”. ..e
details of the confirmation process are presented  the following sectio:

3.2.6.1. Confirmation Sampling and Frequency [C-2d], Representative Sampling
Methods [C-2b(3)], [C-2c]

LAW and HLW feed will be transferred from a DST system unit staging tank to respective LAW or HLW
feed receipt tanks located within the RPP-WTP. Grab samples will be collected and analyzed from each
of the feed receipt tanks that receive DST feed. The location of the LAW feed confirmation sampling is
identified as sample point S3 on Figure 2-2, and the location of the HLW feed confirmation sampling is
identified as sample point S4. The volume of each sample is approximately 60 to 70 milliliters.

The LAW and HLW feed receipt tanks will be maintained at a slight negative pressure and vented to the
tank ventilation system. The tanks will be agitated prior to sampling to ensure representative sampling of
the waste feed.

The sampling will be performed by a computer-controlled autosampler system. A clean sample vial is
pneumatically transferred to the autosampler unit, where the vial is mounted on a sample needle through
the vial septum. The other end of the sample needle penetrates a sample op that is circulated by a
reverse flow diverter. A venturi effect on the sample needle creates a slight negative pressure in the
sample vial, as the diverter circulates the waste through the sample loop. When the flow in the sample
loop slows to a stop, the venturi effect ceases and waste is drawn into the sample vial. The vial is
withdrawn from the needle after the appropriate sample volume is collected, placed in a carrier and
pneumatically transferred to a shielded sampling cabinet in the laboratory for sample preparation and
analysis. The autosampler is illustrated in Figure 3-1. Although autosampling is preferred, manual
sampling may be used. Figure 3-2 illustrates a manual sampling cabinet.

Disposable sampling equipment will eliminate the need for equipment decontamination after use. If the
use of disposable equipment is not practical, the sampling equipment will be decontaminated before and
following each sample event.

Methods and equipment selected for use will meet the applicable requirements of the specific SW-846
(EPA 1997a) or other appropriate sampling or analysis procedure being conducted, as discussed in the
QAP;P (BNFL 2000b). Modifications of a procedure, other than sample size, will be requested in
accordance with WAC 173-303-110, if required.
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3.2.6.2. Sample Preservation, Storage and Holding Times

Sample preservation, storage, and holding times are discussed in the QAPjP (BNFL 2000b). o specific
SW-846 (EPA 1997a) method limitations are expected beyond sample size reductions.

3.2.6.3. Establishing QA/QC Procedures for Sampling [C-2a(2)(b

A QA plan has been developed to provide control over activities affecting the quality of analytical data
relating to the WAP. The QAPjP (BNFL 2000b) will be supplemented by standard operating procedures
that will be developed for specific data collection efforts.

Sampling procedures, equipment, and sample preservation and handling requirements are discussed in the
QAPjP (BNFL 2000b). Policies and procedures commensurate with the complexity and importance of
data will be  veloped d implemented.

Equipment, instrumentation, and supplies at the sampling site will be identified in written brocedures that
will be developed to accomplish the activities planned. The procedures will typically in 1de the
following information:

Sampling equipment

Sample management

Reagent and standard preparation
Decontamination equipment

Sample collection

Field measurements

Equipment calibration and maintenance
Corrective action

Data reduction and validation
Reporting

Generation, control and disposal of records

The QAP;P (BNFL 2000b) will describe how the following elements of the QC program will be
implemented:

Sample control

Analyses

Deviation

Corrective action

Data handling

QA/QC measures of precision, accuracy and representativeness

The QA organization will conduct reviews consisting of internal and external assessments to assure that
QA/QC procedures are in use and to assure that field staff conform to these procedures. A reviews will
be conducted as deemed appropriate and necessary, but at least annually.

3.2.6.4. Confii ition Analysis

Confirmation analyses, analytical methods and detection limits are the same as for the verification
analysis (except that compatibility analysis is not performed on the confirmation samples) and are listed
in Table 3-3. Confirmation analysis methods are described in section 3.3.
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3.3. Waste Acceptance Criteria [(C-2a)], [C-2a(1)], [C-2a(2)(a)], [C-2b(1)], and C-I (2)]

Any method allowed in the most recent version of SW-846 (EPA 1997a) that 1s applicable to the anal s
listed in Table 3-3 will be accepted for sample preparation and analysis, or another method which yields
equivalent accuracy. Table 3-3 presents the currently-selected SW-846 preparation and analysis methods
and the acceptance criteria that will be applied to the waste feed, to verify that it is acceptable for
treatment by the RPP-WTP. If modifications to a procedure are needed, they will be requested in
accordance with WAC 173-303-110. Specific technical guidance for modification of SW-846 methods
will be obtained from Guidance on Testing Requirements (NRC, EPA 1997), Preparation Radioactive
Mixed Waste Samples (ASTM 1990), Methods of Chemical Analysis (PNL 1993), as well as recent
publications (for example, Mo1  and others 1997). SW-846 (EPA 1997a) “Method Hotline” indicates
that sample size is not a method modification unless detection limits are not sufficient for making
decisions.

3.3.1. Organics

The RPP-WTP has established specific limits for organic content in the waste feed. The RPP-WTP will
analyze the DST split sample to evaluate the TOC of the waste feed and check for the presence of a
visible separate organic layer. These two criteria and associated test methods are discussed in the
following sections.

3.3.1.1. Total Organic Carbon

TOC has been chosen for analysis of the waste feed to ensure that the RPP-WTP is not required to
comply with Subpart BB of RCRA Part 264 (RCRA 1976) or WAC 173-303-691. SW-846 Method 91 )
(EPA 1997a) and EPA Method 415.2 (EPA 1997b), using persulfate oxidation, will be used for the
analysis. This method typi "y measures TOC to levels of about one part per million. The decision level

this verification pro s is 10 percent, or 100,000 parts per million TOC. T. voh  re ents
for this analysis are expected to be less than one milliliter. In order to preserve the sample i d e
with Method 9060 (EPA 1997a), the waste feed sample will be diluted from one part per | idred to one
part per thousand in water, with enough sulfuric acid added to maintain the pH at less than two. The
dilution will be done because of the high alkalinity and the need to acidify for preservation. Even with
the dilution, Method 9060 will meet the 10,000 parts per million detection limit as given i Table 3-3.

If any TOC sample (approximately one milliliter of liquid) contains more than 0.1 gr:  solids, the liquid
sample will be decanted, diluted, and preserved. The solids will be analyzed separately for TOC and will
not be acidified or diluted.

3.3.1.2.  Visible Separate Organic Layer

A determination that there is no visible separate organic layer will be performed. A 15 r iliter aliquot
of the homogenized waste feed sample will be placed into a 25 milliliter glass test tube and allowed to sit
undisturbed for one hour. At the end of the hour, the sample will be observed for the presence of a visible
separate layer. If a separate layer is observed, it will be aspirated from the test tube and subjected to a
gross screening analysis, such as for TOC, to establish whether the separate layer is organic. If the
analysis determines that the visible separate layer is not organic or if the observed layer is less than the
limit given in the acceptance criteria, then the waste feed will be accepted into the RPP-WTP for
processing. Table 3-3 presents the acceptance criteria.
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does not meet definition (iv) “When mixed with water, it generates toxic gases, vapors or fumes in a
quantity sufficient to present a danger to human health or the environment”.

Definition (v) concerns the generation of toxic gases, vapors, or fumes when a cyanide or sulfide ‘:aring
waste is exposed to pH conditions between 2 and 12.5. At issue is the generation of hydrogen cyanide
and hydrogen sulfide toxic gases at acidic pH conditions “in a quantity sufficient to present a danger to
human health or the environment”. To ensure that this definition is not met, the confirmation sample will
be analyzed for hydrogen cyanide gas generation using SW-846 method 9014 (EPA 1997a) and for
hydrogen sulfide gas generation using SW-846 method 9034. The sampling points are identified on
Figure 2-2 as S3 for LAW feed and S4 for HLW feed. Sampling and analytical methods and decision
criteria are presented in Table 3-4. These tests will be used for waste determination, e 1 though the EPA
has recently withdrawn the guidance levels for hydrogen cyanide and hydrogen sulfide generation

(EPA 1990), since these methods are still recognized by Ecology.

The RPP-WTP will remove the dangerous waste number D003 for reactivity from the waste feed,
provided the analytical results are below the decision level given in . .ble 3-4.

3.5. Analytical Laboratories

3.5.1. RPP-WTP Analytical Laboratory

The RPP-WTP will establish and operate an on-site analytical laboratory. A laboratory QA program
meeting the requirements of SW-846, Chapter 1, section 4.4 (EPA 1997a), will be pr  ired before
initiation of laboratory operations. Waste analyses will be performed in accordance with the procedures
discussed in the QAP)P (BNFL 2000b).

3.5.2. Selecting Other Analytical Laboratories

The RPP-WTP will contract with other Hanford Site laboratories to provide analytical services as
necessary. Laboratories will either be operated by BNFL Inc. or contracted to supply anal cal services,
based on a review of their ability to provide acceptable data for the types of waste handled by the
RPP-WTP. The review will include an onsite surveillance of the laboratory facilities, and a review of its
documentation. Evaluation of candidate laboratories will be based on the following criteria:

e Licenses or permits issued by the applicable government authority, allowing the laboratory to handle
waste samples that contain chemical and radiological components

* Analytical capacity, including number and type of analytical instruments, sample preparation
facilities, and sufficient uncommitted capacity, or a commitment to procure sufficient capacity to
handle the sample load

* Adequate number of qualified technical staff

e Demonstrated history of performing acceptable analyses

e A demonstrated QA program that meets the requirements of SW-846, Chapter 1, section 4.4
(EPA 1997a)
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3.5.3. Establishing Quality Assurance/Quality ontrol Procedures For Laboratory
Analysis

The RPP-WTP laboratory will conduct its operation in a way that ensures that reliable information is
provided on request. The policies and procedures described in the QAPjP (BNFL 2000b) will be
implemented to ensure reliable data.

Laboratory equipment and instrumentation will meet the requirements and specifications of the test
methods and other procedures described in the QAPjP (BNFL 2000b).

The QAPjP (BNFL 2000b) will describe or refer to all laboratory activities that may affect data quality.
Any deviation from an established procedure during a data collection activity will be documented. QC
procedures will be available for the indicated activities as described in the QAPjP (BNFL . 00b).

The QA organization will conduct reviews consisting of internal and external assessments. sure that
QA/QC procedures are in use and that laboratory staff conforms to these procedures. QA reviews will be
conducted as deemed appropriate and necessary, but at least annually. Non-conformances will be
documented.
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Table 3-2. Summary of Dangerous Waste
Numbers for RPP-WTP

Characteristic Waste Numbers

Listed Waste Numbers

D001
D005
D009
D019
D030
D036

D041
wpro1b

D002
D006
D010
D022
D033
D038
D043
wP0?°

D003
D007
DO11
D028
D034
D039
WT01°

D004
D008
D018
D029
D035
D040
WT02°

F001 F002 FO0O03
F004 F005 FO039°

* Multi-source leachate (FU3Y) 1s included as a waste derived from
non-specific source wastes FOO1 through F00S.

*Washington State criteria
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Table 3-3. Waste Feed Analysis, Decision Criteria and Non-Conformance Act 1s

[C-2a(2)], [C-2b(2)]

Parameter Analytical Estimated Required Decision Criteria Non-C
Method® Sample Detection Limit* Actions
Volume®
Total organic | SW-846, 1 mL liquid or | 10,000 ppm® TOC < 100,000 ppm | Reject waste feed
carbon using Method 9060 0.1 g solid =< 10%
persulfate and EPA
oxidation Method
method 415.29
No separate Visual 15mL 2 mm layer No layer > 2 mm Reject waste feed
a er
( lity | AS [ c . g ure Acceptable C.  ctive:
D5058-90 Change = 0.5 °C. | temperature change | eliminate
<+/-20°C, incompatible
Qualitative No viscosity change ¢ Inons
estimate of adversely affecting
viscosity change waste processing.
pH pH meter pH=5mL pH units 0.1 Acceptable pH range | C ective actions to
(SW-846, >7 correct pH
Method 9040)
PCBs GC SW-846 10 to 20 mL 5 ppm PCBs < 50 ppm Reject waste feed
Method 8082 liquidor 0.5 g
or solid
immunoassay
(Sw-846
Method 4020)

* SW-340 Method (—ET}’A 1997a) unless specified otherwise.

®Sample volume needed for each analysis. Organic layer, pH, and compatibility can all be performed from the same sample if
performed sequentially.

€10 percent total organic carbon = 100,000 parts per million.
4EPA Method 415.2 (EPA 1997b).
¢ The laboratory will determine method detection limits and estimated quantitation limits per SW-846 Chapter 1.
GC = gas chromatography

parts per million

milligrams per liter or milligrams per kilogram (approximate)
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Table 3-4. Analysis for the Determination of Reactive Waste® [C-2a(2)]

Parameter Sample Type | Sample Volume | Analytical Method EPA Guidance Level
Reactive cyanide | Grab 10 grams SW-846, Method 9014° | 250 mg HCN/kg waste
Reactive sulfide Grab 10 grams SW-846, Method 9034° | 500 mg H,S/kg waste

? The EPA has withdrawn these analyses; however, Ecology continues to accept these methods.

® Sample preparation and the evolution of hydrogen cyanide is given in SW-846, Chapter 7, section 7.3.3
(EPA 1997a). Method 9014 is the hydrogen cyanide detection method.

¢ Sample preparation and the evolution of hydrogen sulfide is given in SW-846, Chapter 7, section 7.7.3.4.
Method 9034 is the hydrogen sulfide detection method.
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4. T PP-WTP Waste Streams [C-2]

In addition to the vitrified glass product, the pretreatment processes and the LAW and HLW vitrification
processes will generate a variety of solid, liquid and gaseous waste streams. Some of these waste streams
include waste derived from the incoming feed from the DST system unit. Other wastes include spent
materials used in processing the waste feed, such as rinsate and scrubber solutions that come into contact
with the waste feed or its derivatives, and contaminated equipment. General facility operations and
maintenance activities are also a source of dangerous waste generation.

Waste streams regulated under WAC 173-303 because of dangerous waste concerns include the ILAW
and IHLW, dangerous waste air emissions, and miscellaneous secondary solid and li 1id waste streams.
Air emissions subject to regulation under Subpart AA, BB, and CC are discussed in section 2.3.5. All
other regulated air emissions  :addressed w "~ rthe] it applications to be develop: ‘he Clean
Air Act of 1990 and the Washington Clean Air Act of 1967 as amended, and are not in the
following discussions.

Section 4.1 describes the LDR evaluation for the immobilized waste streams and associated sampling and
analysis activities. Section 4.2 describes the secondary waste streams at RPP-WTP, the associated
sampling and analysis activities, and the ultimate treatment, storage, or disposal of the waste.

4.1. LDR Evaluation for Immobilized Waste [C-2a], [C-2a(1)]

__11s section describes the approach for addressing the LDR program requirements applicable to ILAW
and LW. _..eapproach includes discussions of sampling the LAW and HLW feed before vitrification.
The results are used to determine whether sampling of the glass will be required.

4.1.1. LDR Evaluation Approach

For LDR evaluation, the LAW and HLW feeds will be sampled and analyzed after pretreatment an¢ rior
to the addition of glass formers for vitrification. This analysis will allow the RPP-WTP to determine
which LDR-regulated constituents are present in the waste feed that potentially require verification of
proper treatment. The samples will be analyzed for the applicable toxicity characteristic (TC) organic
compounds. Sampling and analysis of the LAW and HLW feed for LDR evaluation are described in
section 4.1.2,

If the concentration of an applicable TC organic compound in a LAW or HLW feed sample exceeds the
". - limit, the glass produced from that tank will be sampled and analyzed for the inorganic underlying
hazardous constituents (UHCs) that are not covered by the best demonstrated available

technology (BDAT), which in this case is high-level vitrification (HLVIT). The glass will not be
analyzed for organic compounds, since they are destroyed or removed in the vitrification process

(EPA 1992b). The concentrations of the applicable UHCs in the glass will be compared with universal
treatment standard limits. The details of the evaluation are presented in the following sections.

4.1.1.1.  Basis for Approach
The LDR sampling approach will be based on the following:

*  HLVIT is the BDAT applicable to specific characteristic inorganics in both the LAW and HLW feed
from the DST system unit. This approach has been discussed in meetings with EPA and Ecology
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(Ecology 1999), and it was agreed that HLVIT applies to both LAW and HLW. LDR regulations
indicate that HLVIT is the BDAT for waste numbers D002 (corrosivity) and D004-11 (characteristic
metals) in accordance with 40 CFR 268.40 and 268.42. In addition, HLVIT will be considered to
meet the treatment requirements for state-only criteria waste, WI01, WT02, WP0O1 and WP02
(Ecology 1999). Thus, the ILAW and IHLW will meet LDR for D002, D004-11, WTO01, WTO02,
WPO01, and WP02, based on the HLVIT treatment standard.

*  Volatile and semivolatile organics, including organic UHCs, will not be present in the ILAW and
IHLW. The EPA’s handbook, Vitrification Technologies for Treatment of Hazardous and
Radioactive Waste (EPA 1992b), provides general information on organic destruction that supports
99.99 to 99.9999 percent destruction and removal efficiency of organics for vitrification.

. 1e RPP-WTP will determine the applicability of LDR requirements for UHCs by  lyzing
relevant TC organic compounds from the waste feed tank, after pretreatment and before vitrification.
If the results of the analysis indicate that the waste feed is below TC limits for the ap; cable TC
organic compounds, then the resultant glass from that tank (ILAW or IHLW) will meet LDR
requirements, and glass sampling and analysis will not be performed. Should the sample from the
waste feed tank fail for ar  plicable TC organic compound, then the resultant glass from that tank
will be analyzed for the UHCs that are not included in the HLVIT BDAT. These inorganic UHCs
are antimony, beryllium, thallium, nickel, and total and amenable cyanides.

Organic TC compounds will not be analyzed in the glass since they are destroyed orr  10ved in the
vitrification process (EPA 1992b), as discussed above.

Figure 4-1 summarizes the previously discussed logic.
4.1.2. 'Waste Feed Sampling Location, Frequency and Method [C-2d]
The LAWanc W feed samples for LDR evaluation will be taken at the locationsand f |u :ies

described in section 4.1.2.1 and section 4.1.2.2, respectively. The same sampling method will be used for
both the LAW feed and the HLW feed. The sampling method is presented in section 4.1.2.3.

4.1.2.1. LAW Sampling Locatic and Frequency [C-2b(3)]

The LAW feed sample for LDR evaluation will be taken from the LAW feed lag storage tank. Figure 2-2
identifies the LAW feed lag storage tank sampling point as S5. The tank will be mixed and sampled each
time the tank if filled. The frequency of sampling may be reduced as process experience is gained.

4.1.2.2. HLW Sampling Location and Frequency [C-2b(3)]

The HLW feed sample for LDR evaluation will be taken from the HLW concentrate tank. Figure 2-2
shows the location of the sampling point as S6. The tank will be mixed and sampled each time the tank is
filled. The frequency of sampling may be reduced as process experience is gained.

4.1.2.3. Sampling Method [C-2c]

Both the LAW feed and the HLW feed LDR evaluation samples will be collected by an automated
sampling system described in section 3.2.6.1 and illustrated in Figure 3-1. Because VOCs will be
measured in this sample and the sample vial will have headspace, only a single aliquot will be drawn into
the sample vial. The vial will be self-sealing and will be prepared for volatile organic analysis by purge
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and trap. The semivolatiles will be prepared for analysis by extraction. Sample preparation methods are
listed in Table 4-1.

4.1.3. AW and HLW Waste Feed Analytes, Methods, Sample Volumes : d Reporting
Limits Z-2a(2)]

The analytes, methods and TC limits are presented in Table 4-1. The toxicity characteristic leaching
procedure (TCLP) levels listed in column 4 are based on analysis using the TCLP extract for the LDR
evaluation samples. However, the EPA also allows measurement of the total concentration in the waste
without leaching by TCLP, in which case the result will be compared with 20 times the TC limit. This is
commonly called a ‘total analysis’ limit. Calculated values using this alternative approach are provided in
column 5. Using the total analysis decreases the volume or mass of sample needed from 100 grams to
less than one gram for volatiles, and less than five grams for semivolatiles, and achieves the same result
with respect to evaluation for LDR (EPA 1993). Using smaller sample size is consistent with waste
minimization and ALARA while still achieving detection limits below TC regulatory levels.

4.1.4. Glass Sampling and Analysis

The sampling method, sample preparation, and analytical methods will be the same for ILAW and [HLW.
Sample preparation and analytical methods are presented in Table 4-2. The IHLW will have higher
radiological activity, however, and may require smaller sample sizes for ALARA . The frequency of
sampling will not be the same for the [ILAW and IHLW. These topics are discussed in the following
sections.

4.1.4.1. Glass Sampling Methods [C-2b(3)], [C-2¢]

The waste feeds will be mixed in the tanks before the waste feed enters the melters. Convection of the
molten glass in the melter will further mix the waste, before the molten glass is placed into the container
where it solidifies.

As the vitrified waste cools, shards fc t the surface of the glass. Once the glass has cooled, a sample
of the shards will be collected by a vacuum wand and transferred to a sample container. A statistical
analysis performed by the Pacific Northwest National Laboratory (PNNL 1990) demonst ed that shard
analysis for metals is representative of the entire glass monolith. This method is used by the West Valley
DOE facility for sampling the glass produced there (West Valley 1996).

4.1.4.2. ILAW Glass Sampling Location and Frequency {C-2d]

The ILAW glass will be sampled only if an applicable organic exceeds TC limits in the sampled LAW
feed lag storage tank, as discussed in section 4.1.1. The glass will be sampled from the ¢ tainer. The
sampling location for ILAW is identified on Figure 2-2 as sample point S7.

In such a case, sampling the ILAW glass product will demonstrate with 90 percent confidence that LDR
treatment standards have been met for the containers of ILAW glass produced. A 90 percent confidence
interval is based on recommended sampling for a one-tailed confidence interval, as discussed in SW-846,
Chapter 9 (EPA 1997a). The statistical approach that will be used is recommended by the EPA in its two
documents: Guidance for the Data Quality Objectives Process (EPA 1994) and Guidance for Data
Quality Assessment (EPA 1996).
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The following steps will be performed to assess whether the ILAW glass meets LDR treatment crite 1.

1 Analyze samples from five randomly-selected containers of ILAW glass produced from the LAW
feed lag storage tank that failed to meet the TC limit for an applicable organic compound. Refer to
section 4.1.1 for a discussion on the LDR evaluation approach.

2 Measure concentrations of UHC inorganics (antimony, beryllium, nickel, thallium, and total and
amenable cyanide).

3 Calculate a 90 percent confidence interval estimate of the mean for each UHC inorganic.
4  Compare the upper confidence limit of the interval with the appropriate treatment standard.

5 T 7 AW glass product has satisfied the LDR treatment standard if the 90 percent upper confidence
lis below the LDR tre:  ent standard.

6 If the 90 percent upper confidence limit is above the LDR treatment standard, randomly select
another container and recalculate the confidence interval.

7  Repeat until the 90 percent upper confidence limit falls below the applicable LDR treatment standard
or until 10 containers have been tested.

No more than 10 samples are recommended. Normally more samples will decrease the w  h of the
confidence interval and provide a better estimate of the true population mean. Beyond 10 samples,
however, the improved confidence interval derived from additional samples does not warr  : the
increased cost of sampling and analysis.

ILAW glass production will stop if the glass fails the disposal criteria after samples have been collected
from 10 glass containers and analytical results are known. A corrective action investigation will be
conducted to determine the best approach to correct the problem.

4.1.4.3. IHLW Glass Sampling Location and Frequency [C-2d]

The IHLW glass will be sampled only if an applicable organic exceeds the TC limit in the sampled HLW
concentrate tank, as previously discussed in section 4.1.1. The glass will be sampled fromr e container.
The sampling location for ~ .W is identified on Figure 2-2 as sample point S8.

A statistical approach for sampling the IHLW glass product is not appropriate, since less than five
containers of IHLW glass is produced from one tank of HLW concentrate. Therefore, each container of
IHLW glass produced from a HLW concentrate tank that failed the TC limit for an applicable organic will
bes: led.

The IHL W glass will be analyzed for UHC inorganics (antimony, beryllium, nickel, thallium, and total
and amenable cyanide). If the analytical results indicate that the treatment standards for a UHC inorganic
has not been met, then a corrective action investigation will be conducted to determine the best approach
to correct the problem.

4.1.4.4. Analytical Methods and Sample Volumes [C-2a(2)]

Table 4-2 lists the currently selected SW-846 (EPA 1997a) preparation and analysis methods. Any
method allowed in the most recent version of SW-846 that is applicable to the analytes listed in Table 4-2
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will be accepted for sample preparation and analysis or methods which yield equivalent accuracy. As
discussed previously, the analytes of interest in the glass are the inorganic UHCs. Inductively coupled
plasma mass spectrometry or inductively coupled plasma e ssion analyses may be used for metals. A
total analysis may be performed for the metals instead of TCLP, and the result compared v h 20 times
the TC limit to assess whether the LDR levels will be met in terms of EPA TCLP guidance (EPA 1993).
The total constituent analysis requires a one to two gram sample size to perform analysis on all metals
listed in Table 4-2, as opposed to the larger 10 gram sample size for TCLP.

The universal treatment standards used for determining LDR compliance for total cyanide and amenable
cyanide require the use of 10 grams of sample, which must be distilled for one hour and 15 minutes as
specified in 40 CFR 268.48. Table 4-2 lists the soil leaching method, followed by distillation and various
analytical options, such as automated or manual colorimetric methods or selected ion electrode. Smaller
sample sizes may be allowed according to the Federal Register, 62 FR 62079.

1.4.5. Reporting Limits

The method detection limits and estimated quantitation limits (EQLs) will be determined as defined by
Chapter 1 of SW-846 (EPA 1997a). The method detection limits will include sample preparation
methods, and wi  be determined by spiking uncontaminated water and solid (typically sand) with known
concentrations of the target analyte.

Each EPA method in SW-846 (EPA 1997a) lists target EQLSs in water, soil or both matrices. Water EQLs
are lower than those in soil or waste. For various waste types, the methods list EQL multipliers relative to
water or soil. The SW-846 methods stress that the EQL will differ by matrix and should be evaluated by
matnx.

For each analyte or analysis, the goal is to provide EQLs that are below the LDR or TC levels, depending
on the regulatory requirement for the sample. Refer to section 5.3 of the QAP;P (BNFL 2000b) for a
more detailed discussion of detection limits and EQLs.

4.2. Secondary Waste Streams [C-2a}, [C-2a(1)]

The RPP-WTP’s primary mission is to vitrify waste. This process also generates a variety of secondary
waste streams, which must be properly managed. The management of secondary waste st ms that will
be regulated as dangerous waste is discussed in this section.

Secondary was streams that will be transferred back to the DST system unit will be designated with
waste numbers consistent with those initially provided by the DST system unit, because secondary wastes
are derived from the waste feed without the addition of dangerous waste.

Secondary waste streams are divided into solid waste streams, discussed in section 4.2.1, and liquid waste
streams, discussed in section 4,2.2. Dangerous waste streams generated within the RPP-WTP will meet
the waste acceptance criteria or protocols established by the receiving TSD facilities’ permits and
operating authority. This document does not outline the details of sampling and analyzing each waste
streamn because each TSD receiving waste may update its waste acceptance criteria and thus alter the
required waste analyses.
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The following general information related to waste classification applies to all solid and liquid secondary
waste streams:

e The RPP-WTP will not accept or generate TSCA-regulated PCB waste except for analytical standards
required by SW-846 (EPA 1997a).

e Analytical method procedures for determining waste numbers will be performed according to the
latest revision of the applicable SW-846 (EPA 1997a) method.

e Acceptable knowledge for waste designation of secondary waste will include analytical data or
process knowledge.

e Some waste streams will be designated using process knowledge. Acceptable process knowledge
includes:

Historical analytical data

Mass balance from a controlled process with a specified output for a specified input
Material safety data sheets

Analytical data on the waste from a similar process

For mixed waste, process knowledge could include information from surrogate material

e Reactive and ignitable waste numbers will be removed from the DST material, and will not apply to
secondary waste derived from waste feed.

e The listed waste numbers F001 through FO05 will follow the secondary waste if the secondary waste
is derived from the waste feed. F039 waste was never placed in the DST system unit, as discussed in
section 3.1, and will not be des  ited to secondary waste.

e Secondary wastes that are not derived from the waste feed, such as laboratory and maintenance waste,
will be characterized and designated with the appropriate EPA hazardous waste numbers and
Washington State dangerous waste numbers and managed accordingly.

¢ Documentation of the process knowledge or analytical data used to designate the waste numbers will
be maintained in RPP-WTP operating record. Documentation is discussed in section 5 and waste
tracking is presented in section 6.

e Characteristic waste numbers can be removed after testing or the application of process knowledge, as
appropriate.

4.2.1. Solid Waste Streams

Solid waste streams are managed in accordance with the current Hanford Site Solid Waste Acceptance
Criteria (HSSWAC) (HNF 1998) and RPP-WTP will meet the waste acceptance criteria in the HSSWAC
for the receiving TSD. Solid wastes that are stored at the RPP-WTP will meet the acceptance criteria of
the specific storage area.

4.2.1.1. Solid Waste Characterized as Mixed Waste

Solid waste streams that will come into contact with the waste feed during any stage of the treatment
processes will be designated as mixed waste by process knowledge. These secondary waste streams are
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listed in Table 4-3. EPA hazardous waste numbers and Washington State dangerous waste numbers will
be assigned to these mixed waste streams, based on the characterization of the waste feed. Each waste
stream discussed below will meet the waste acceptance criteria of the receiving facility. A discussion of
each of these mixed waste streams is provided below.

Qut-of-Ser~-= Melters

It is anticipated that melters will require replacement at some point, due to the harsh condil 1s of the
vitrification process. When the end of a melter’s operational life is reached, residual molten glass will be
removed as immobilized product as much as practical. The melter will be allowed to cool and will be
disconnected from all systems.

The locally-shielded melter (LSM) will be a disposal container or overpack, defined as a RCRA
miscellaneous unit, containing the LAW melter. The LSM, including residual glass, will be the final
disposal container. After disconnection, the openings will be welded closed to provide complete
containment. ...6 AW LSM will be transported to a permitted Hanforc Refer to ¢ pter 4,
section 4.2.4, of this DWPA for a more complete description of the LSM.

A HLW melter that is removed from service and that meets the HSSWAC will be placed i1 »an overpack
that will serve as its disposal container. The overpacked HLW melter will : transported to a permitted
Hanford TSD.

An out-of-service HLW melter may not meet the HSSWAC, depending on its radionuclide content. If
this should occur, the overpacked HLW melter will be stored at the RPP-WTP until facility closure, at
which time it will be dismantled, packaged and transported to a permitted Hanford TSD.

The details for the disposal of the LAW LSM and overpacked HLW melters are currently under
development.

HLW Glass Re
The disposal path for HLW glass residue that may be removed from an out-of-service HLW melter will
be determined case by case. Final disposal will be based on the radionuclide content and dangerous

characteristics of the glass residue.

*~lter Components

Melters will be fitted with various ancillary equipment, such as bubbler assemblies, heating elements and
thermocouples, that may require periodic replacement. The ancillary equipment will be removed,
designated by process knowledge as mixed waste, and packaged and transferred to an appropriate
Hanford TSD.

Neyas Treatment System Components

HEME:s and HEPA filters will be components of the offgas treatment system incorporated to remove
contaminants from the offgas streams prior to discharge. These components will periodically be replaced
to maintain treatment efficiency. They will be designated as mixed waste by process knowledge,
packaged and transferred to an appropriate Hanford TSD.
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Spent Ion Exchange Resins

n exchange resins used for cesium and technetium removal will periodically be replaced to maintain
treatment efficiency. These resins will be designated by process knowledge and managed as mixed
waste. They will be eluted, removed from their respective columns, packaged and transferred to an
appropriate Hanford . JD.

Out-of-Service Equipment

Ancillary equipment such as pumps, valves, piping, motors, and electrical equipment that is no longer fit
for use will be removed from service and designated as out-of-service equipment. Out-of-service
equipment that contacted the waste feed will be designated as mixed waste by process knowledge,
packaged and transferred to an appropriate Hanford TSD.

T—+-"1ed Solids

Entrained solids will be generated by pretreating the LAW feed using ultrafiltration. The separated solids
will be washed and again concentrated using ultrafiltration. The entrained solids will eith  be
incorporated into the IHLW or the ILAW or returmed to the DST system unit via pipeline in the form of a

slurry.
4.2.1.2. Variable Solid Waste Streams

The wastes streams listed in Table 4-4 can be dangerous waste or mixed waste, depending on the source

of the waste and whether it had contact with the waste feed. EPA hazardous waste numbers and

Wa: 1gton State dangerous waste numbers will be assigned to these waste streams, based on the

designation of the waste by process knowledge. Each waste stream discussed below will meet the waste
:c _ ance criteria of the receiving TSD.

Laboratory Waste

Non-wastewater laboratory waste derived from the waste feed will be designated as mixed waste s
process knowledge, packaged and transferred to an appropriate Hanford TSD. Other non-wastewater
laboratory wastes, such as off-specification laboratory chemicals, will be designated by process
knowledge and managed accordingly. These wastes will be packaged and disposed of at an appropriate
TSD.

Personal Protective Equipment

Personnel performing certain tasks such as facility maintenance, treatment process operations, and waste
packaging activities, will wear personal protective equipment. Used personal protective equipment will
be returned to the vendor for cleaning and refurbishment. That which cannot be recycled to the vendor,
and which has had contact with waste feed, will be designated as mixed waste by process knowledge,
packaged and transferred to an appropriate Hanford TSD. Personal protective equipment waste that is not
radioactive but is designated as dangerous waste by process knowledge will be packaged and disposed of
at an appropnate TSD.

Mainten---2 Waste

Maintenance wastes such as paints, lubricants, cleaning solvents, adhesives, and off-speciﬁcatioﬁ
chemicals will be generated at the RPP-WTP. Maintenance wastes derived from the waste feed will be
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designated as mixed waste by process knowledge, packaged and transferred to an appropriate Hanford
TSD. Those not derived from the waste feed and designated as dangerous waste by process knowledge
will be packaged and disposed of at an appropriate TSD.

2.2. Liquid Waste Streams

The dangerous liquid waste streams generated at RPP-WTP will be managed in accordance with the
Hanford Site Liquid Waste Acceptance Criteria (HSLWAC) (WMFS 1998). The LERF or the ETF, or
both, will receive all hazardous aqueous waste generated at RPP-WTP listed below. RPP-WTP will meet
the acceptance criteria as outlined in the HSLWAC. The LERF and ETF will allow process knowledge to
be used in lieu of some analyses in instances where process knowledge is adequate, and a LERF or ETF
representative will work with a RPP-WTP representative to identify the waste acceptance criteria and
analyses that are appropriate for characterizing the liquid waste. A discussion of each aqueous waste
stream listed ir. . .ble 4-5 is presented below.

Should sampling be required, the sample will be drawn from a location identified « gure 2 as S9.
The aqueous waste streams listed in Table 4-5 will be collected in an effluent collection tank. A grab

si ole will be taken by autosampler from the effluent collection tank to verify that the analvtes meet the
established waste acceptance criteria from the HSLWAC, before transfer to the LERF or E F. The
autosampling syste s described in section 3.2.6.1 and the autosampler is illustrated in Figure 3-1.

Aqueous Waste from Prc--~~ses

Table 4-5 lists the aqueous waste streams from processing. Aqueous waste streams will be generated by
condensing offgas streams that will be in direct contact with or will be derived from the waste feed being
processed. The LAW melter offgas scrubber blowdown, technetium process condensate, and technetium
ion exchange rinse water will also be aqueous waste streams. The analytical laboratory will also generate
aqueous waste. These waste streams will contain both radioactive and dangerous waste components and
will be similar to the process condensate stream described in the Hanford Facility Dangerous Waste
Permit Application, 242-A Evaporator (DOE-RL 1997). These aqueous waste streams will be piped to
the effluent collection tank prior to transfer to the LERF or ETF by underground pipeline for treatment.

Plant Waste Water

Waste water will be generated primarily from decontamination and washdown activities in the RPP-WTP.
The waste water will be designated as mixed waste by process knowledge, since it will contain dilute
waste feed constituents. Waste water will also be piped to the effluent collection tank prior to transfer to
the LERF or ETF.
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Figure 4-1. LDR Sampling Logic for ILAW
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Table 4-3. Secondary Solid Mixed Waste Streams

Waste Stream

Disposal

Characterization

Mnt-nf-service melters

HLW glass residue

Determined case by case

Melter comnonents

Offgas treatment system components:
high-efficiency mist eliminators
HEPA filters

Snent jon exchanee resins

Out-of-service equipment

These wastes will be packaged
and transferred to the
appropriate Hanford TSD.

Entrained solids

b

t of service icues 1» culiciiuy under dCVClOment.
® Entrained solids may be returned to the DST system unit via pipeline as a slurry or added to the LAW or HLW feed for

vitrification.

Designated by process knowledge
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ﬁWaste Stream

Table 4-4. Variable Solid Waste Streams

Characterization

Disposal

Non-waste water laboratory
waste

Persanal protective equipment

Maintenance waste

Each generation event of
these wastes will be
individually designated by
process knowledge and will
comply with the receiving
TSD waste acceptance
criteria

The wastes will be packaged
and transferred for disposal
to an appropriate TSD
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Table 4-5. Liquid Mixed Waste Streams

00006, Rev. 1

LAW melter feed evaporator condensate

HLW offgas condensate

LAW melter offgas scrubber blowdown

Technetium process condensate

Technetium ion exchange rinse water

T ahnratarv wactewater

| Plant wastewater containing waste feed

collect in a mixer tank,
be designated as mixed
waste by process
knowledge and
analysis, as necessary,
and will be transferred
to the LERF or ETF.

in a mixer tank are
grab sampled by
autosampler.

Waste Stream Characterization and Sampling Point Sampling Frequency
Disposal
LAW feed evaporator condensate The waste streams will | The streams collected | Sampling will be:

« before initial
discharge

« at major process
change

« at request for
re-sampling by the
ETF
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5. Waste Transfer Documentation System [C-3]

Condition IL.P.1. of the Hanford Site RCRA permit (Ecology 1994) requires a manifest for waste received
from off-site or waste shipped off-site, but not for waste transferred between site facilities. The
RPP-WTP will be considered a Hanford Site facility because it will operate under the same

EPA identification number as all other Hanford Site facilities. Therefore, manifests are not required for
waste transfers from the RPP-WTP to Hanford Site TSD facilities. Condition I1.Q.1. requires
documentation for on-site transportation over roadways, but specifically exempts waste that will be
transported by rail or pipeline unless required by unit-specific conditions. This exemption will apply to
waste feed that is transferred to and from the RPP-WTP by underground pipeline, and effluent transferred
to the LERF or ETF by underground pipeline.

DOE owns and operates numerous Hanford TSD units used for solid and liquid waste treatment, storage
and disposal. Since the RPP-W __ isp  of the Hanford Site, waste trans s will be con:  :ted in
accordance with the current HSSWAC (HNF 1998) and the current HSLWAC (WMFS 1998). Both of
these Hanford waste acceptance criteria provide the baseline criteria for the acceptance of radioactive
waste at Hanford TSD units.

Waste transfer documentation and supporting process knowledge will be considered QA records and
managed in accordance with the requirements for document control, as outlined in the Q¢ P (BNFL
2000b). This documentation will specify the identity of the receiver and confirm that the receiver
accepted the waste. RPP-WTP staff and the waste receiver’s acceptance personnel will d : and sign the
waste transfer papers.

Section 5.1 describes how solid waste transfers will be conducted. Section 5.2 addresses the liquid waste

transfers to the LERF o1 'F. Section 5.3 addresses the LDR notification and certification of RPP-WTP
shipped waste, should it contain LDR constituents above the treatment standards listed in 40 CFR 268.40.

5.1. Solid Waste Transfer

The RPP-WTP, as a waste generator, will provide documentation with each shipment of regulated waste
to a Hanford TSD that meets the requirements of the Hanford RCRA Permit, General Condition [1.Q.1.
Regulated waste shipped to an offsite TSD will be accompanied by a manifest according to WAC
173-303-180.

5.2, Liquid Waste Transfer

A waste profile sheet as required in the HSLWAC will accompany aqueous waste transfers from the
RPP-WTP to the 200 Area LERF or ETF.

5.3. LDR Notification and Certification

RPP-WTP will provide an LDR information form to the receiving TSD facility with the transfer
documents for solid waste and liquid waste transfers.
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6. Tracking System [C-4]

The plant information network will be a database management system designed to track the processing of
waste material through the RPP-WTP and to collate product quality information collected from associated
systems. An overview of the network software systems is provided in Figure 6-1 and summarized in this
section. The plant information network will interface with the integrated control network  °N) and will
include the following:

Laboratory information management system (LIMS)
Waste tracking and inventory system (WTIS)
Maintenance management system

Manufacturing resource planning system

The ._. [ will maintain and display “maps” of all relevant equipment locatio:  as well as container
identification and status information that will be communicated to the WTIS.

The LIMS will record all sample results and other laboratory-related information, as described in
section 6.2.

6.1. Inventory and Batch Tracking

The manufacturing resource planning system supports the planning of resources, including process
material and an inventory of containers and chemicals, as well as production schedule items, receipts and
items relating to process inspections.

The WTIS will contain a record of all glass product containers, empty containers and rejected glass
products that will be located in the RPP-WTP. All product containers will bear unique numbers for
identification. The WTIS will serve as the main repository for all relevant information through each
sequence or step of processing, from waste receipt through final disposal, and will include QA control
tracking throughout the processing history of any given batch of waste feed and data generated for each
container of vitrified waste.

When a container is due for export, the final QA checks will be logged into the WTIS sys n along with
the number of the export container. At the end of a batch cycle, all data applicable to that particular batch
will be catalogued to facilitate historical recording and reporting.

Data input into the WTIS by operators will be limited during sampling and analysis, and during container
loading and storage. To minimize operator error, suitable control features will be provided where
required, along with interlocks and viewing facilities.

6.2. Sample Tracking

Sampling activities will be started, monitored, and controlled by the plant ICN, with key sequence
durations and operations logged into the waste tracking system directly from the ICN. Sampling
operations will be requested by the ICN, plant operators or laboratory rsonnel. These requests will be
time and date stamped, as will the actual sampling operation and all associated sample handling and
laboratory activities. Sample requests and operations will be channeled through the ICN, which will
operate in a supervisory capacity and will communicate the necessary information to the waste tracking
system.
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The LIMS will be an integral feature of the plant information network. Workstations will be located
within the laboratory and the main plant control room. The LIMS will record the required quality control
checks to assure correct sample preparation and selection of analyses, and controlled checking and
approval of results. Samples will be tracked within the laboratory area.

Sample containers received in the preparation area will be identified by their ID label. The ID label
provides details of the sample source and, therefore, specifies the required preparation and analysis
techniques. The ID will be registered at all locations where manual intervention is required, such as
manual samplers. The results of calibration checks on equipment and analyzers will be recorded.

Analytical results will be compiled by the LIMS and held pending checking and approval by laboratory
staff before being formally recorded within the WTIS. Results that affect the progression of the main
plant process will be communicated to appropriate plant personnel where required. Samples transferred
to any laboratory external to RPP-WTP will also be tracked in the LIMS. Samples that come under the
exclusion provided in WAC 173-303-071(3)(1) may not be tracked.

6.3. Secondary Waste Stream Tracking

Secondary waste streams, as well as waste streams returned to the process, will be tracked within the
WTIS in a similar manner to primary waste streams. All secondary waste streams will be managed by
using assigned, unique ID numbers. Corresponding histories and data collection triggers will gather
process and status information during the processing of secondary waste. Shipments of over-packs will
be labeled and tracked as part of the inventory control function of the WTIS, in order to satisfy tracking of
waste disposal records, customer receipts, and deliveries.

Personnel using consumables that come into contact with hazardous waste may ger azardous waste
at the time of performit  maintenance, decommissioning, or disposal activities. TI stes may
include such items as equipment, hardware, personal protective equipment, and materials used in the
normal operation of the facility. Consumables will be tracked by the maintenance management system,
with appropriate fields denoting the hazardous classification of the replaced parts and materials, along
with the cross-linked document references to disposal records. Waste being accumulated in satellite
accumulation areas under the provisions of WAC 173-303-200 may not be tracked until it has been
accepted into a permitted portion of the RPP-WTP.
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7. Recordkeeping

Records generated for environmental compliance are documents or electronic files that furnish evidence
of quality, and will be specified, prepared and maintained. Records will be legible, identifiable, and
retrievable, and will be protected against damage, deterioration, or loss. Requirements and
responsibilities for record transmission, distribution, retention, maintenance, and disposal will be
established and documented. The requirements contained in (a), (b), and (c) of WAC 173-303-380
“Facility Recordkeeping” are addressed in this WAP and will be managed through the waste tracking
system recordkeeping policies. Additional requirements listed under WAC 173-303-380 are addressed in
the QAPjP (BNFL 2000b). Records generated to support activities described in the WAP will be
considered QA records. These may be in electronic or hardcopy format, and will be managed according
to the requirements outlined in the QAP;P (BNFL 2000b).

The following doc  :nts that supporttt WAParec i« dQA  ords:

e Sample information provided by the DST system unit, including constituents of concemn from
sampling activities, laboratory analysis results, waste certifications, shipping and transfer papers

e Verification sampling and analysis data, including laboratory data

e Documentation used for any discrepancy resolution and non-conformance action

e Confirmation sampling and analysis data, including constituents of concern and laboratory data
¢ Documentation used for LDR evaluation

¢ LDR evaluation analysis data, including constituents of concern and laboratory data

e Analytical data developed for meeting the waste acceptance criteria of other receiving facilities
e (alibration data from analytical equipment

e All shipment and waste transfer documentation, including waste profile sheets and LDR information
forms '
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1. Introduction

Thi juality assurance project plan (QAP;P) has been prepared to support sampling and analysis to be
imj mented by the River Protection Project - Waste Treatment Plant (RPP-WTP), particularly in support
of ___ following activities: :

Verification and confirmation of waste composition

Compliance with land disposal restrictions (LDRs)

Vitrification process monitoring for compliance assessment
Characterization of secondary waste streams for disposal purposes

This QAP;jP will ensure that the quality and quantity of data  1lting from these sampling
ac __ ities can support the decision-making process for the management of RPP-WTP+  ite.. ...
document was prepared using guidance provided inthe lowingrefe ces:

e EPA. 1998. EPA Guidance for Quality Assurance Project Plans
EPA. 1997. Test Methods for Evaluating Solid Waste - Physical/Chemical Methods
e EPA. 1992. Quality Management Program Plan for Region 10 '

Quality assurance (QA) and quality control (QC) ensure that an activity or project meets a required
quality standard. QA is associated with record-keeping, tracking, audits and assessments, and involves
determining the desired level of quality and setting limits in advance. QC is associated with the controls
that are implemented while an activity is being performed.
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2. Project Description

The US Department of Energy is leasing property at Hanford to BNFL Inc. for construction and operation
of the RPP-WTP. The RPP-WTP will store and treat mixed waste currently stored in the Hanford Site
tank system unit. The waste is divided into two categories for processing and disposal purposes:
high-level waste (HLW) feed, which has a higher radionuclide and solids content, and low-activity

waste (LAW) feed, which has a lower radionuclide and solids content. The LAW feed is generally the
supernatant portion of the tank waste. The treatment processes are being designed to pretreat the LAW
and HLW feeds, immobilize the waste feed in a glass matrix through vitrification, and treat the offgas to a
level that protects human health and the environment.

BNFL Inc. will conduct sampling and analysis to characterize incoming waste feed and to assess the
effectiveness of the treatment processes at the RPP-WTP. Figure 2-1 present:  simplified flow diagram
showing the locations where samples will be collected f 1 ytical ting.
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3. Constituents of Concern

The waste analysis plan (WAP) (B.+. ». 2000b) of the RPP-WTP dangerous waste permit application
identifies the sampling locations and associated constituents of concern. These constituents are:

Wr-ste -~--ptanc- ~~iteria:

Total organic carbon

Separate visible organic layer
Compatibility

pH

Polychlorinated biphenyls (PCBs)

Organics for LDR evaluation

Benzene

Carbon tetrachloride
Chloroform

1,2-Dichloroethane
1,1-Dichloroethene
2,4-Dinitrotoluene
Hexachlorobutadiene
Hexachloroethane

2-Butanone (methyl ethyl ketone)
Nitrobenzene :
PCBs

Pyridine
1,1,2,2-Tetrachloroethene
1,1,2-Trichloroethylene
2,4,5-Trichlorophenol
1-Chloroethene (vinyl chloride)

Inorganics for LDR evaluation

Antimony

Beryllium

Cyanide, total and amenable
Nickel

Thallium

-~ -'laneous

e Reactive sulfide
e Reactive cyanide
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4. Project Management
This section of the QAPjP addresses the following requirements:

Project organization and responsibility
Special training requirements
Documentation and records

Standard operating procedures

4.1. Project Organization and Responsibility

An example of the RPP-WTP management structure supporting sampling and analysis activities is
depicted in Figure 4-1. These functions may change over the life of the facility.

The operations managers (or designates) for pretreatment and balance of facility, HLW vitrification and
LAW vitrification, supported by the laboratory manager, will co-ordinate the execution of all sampling
and analysis activities and ensure compliance with this QAP;P.

The RPP-WTP QA manager (or designate) reports directly to the BNFL Inc. QA manager and is matrixed
to the president and CEO, Special Purpose Company. The RPP-WTP QA manager will provide oversight
for compliance with this QAP;P by overseeing all the sampling, analytical laboratory activities, data
review (including process knowledge) and reporting.

The shift managers (or designates) for pretreatment and balance of facility, HLW vitrification and LAW
vitrification will be responsible for the activities associated with sampling.

The analytical laboratory manager (or designate) will ensure that analysis is conducted in accordance with
this QAP;jP. He will oversee the RPP-WTP onsite laboratory, and will be responsible for the coordination
and technical oversight of any subcontracted laboratories. He will conduct periodic checks to verify that
onsite and subcontracted laboratory activities are being performed in accordance with this QAP;P.

All subcontracted analytical laboratory managers will be responsible for ensuring that this QAP)P is
implemented in their respective laboratories.

4.2. Special Training Requirements

Individuals involved in sampling, analysis or data review will have training and experience that enables
them to implement the activities addressed in the WAP (BNFL 2000b) and this QAPjP in a safe manner.
Individuals performing data validation will have analytical laboratory and data validation experience.
Training will conform to training requirements specified in Washington Administrative Code, Personnel
Training (WAC 173-303-330) as detailed in the RPP-WTP training plan (BNFL 1999).

Only individuals familiar with and trained in the requirements for waste acceptance criteria will approve
waste shipments into the RPP-WTP. Evaluations will be performed by process engineers or chemists
who are qualified to evaluate the waste for compatibility and acceptability for processing. Qualification
criteria will include experience with radiochemistry, waste treatment ¢ “ysis, RPP-WTP process 1, and
evaluating data for conformance with the dangerous waste requirements of the Washington State
Department of Ecology.
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RPP-WTP supervisors will be responsible for identifying any additional training requirements that apply
to specific personnel or activities. These requirements may include the development of job descriptions,
minimum education and experience requirements, and ongoing indoctrination and training needs. Any
additional training required under the internal contractors’ QA program plans will also be completed prior
to beginning work. Training records will be maintained in accordance with section 4.3 of this document. -

4.3. Documentation and Records

This section presents the requirements associated with the development, management and distribution of
data and documents.

4.3.1. Document and Record Procedures

will follow procedures for the preparation, review, approval, distribution, use, control, revision
ia  of do s. All documents and records generated, as part of the waste analysis
program, will be controlled by procedures that will:

e Specify the required content and format of process control procedures, to maintain an operating
environment that enables a consistent and controlled production of outputs

e Establish the minimum requirements i the review and approval of documents describing project

activities, and specify the level of review for types of documents and the organization level of the
reviewer(s) and approval signatures

e Describe the process for collection, maintenance, storage, retrieval and eventual storage or disposal of
project documentation

e Communicate the method for researching, writing and producing project documents, including author
qualifications, document formats and numbering, and an outline of content requirements

e Provide the practices for the definition, storage or disposal, and inventory requirements of project
records

e Provide requirements related to processing incoming and outgoing correspondence, including
capturing action items and commitments

e Control documents of all types that are received, generated or maintained by the project, including
roles and responsibilities, a document distribution matrix and a document turnover and retention
schedule

e Ensure that documents are formally controlled and submitted to project document control for logging,
distribution and filing for future retrieval. It will include methods and forms for updating or changing
documents

Organizations that generate or use data in an electronic format are responsible for establishing controls to
ensure:

e Data input is complete and accurate
e Changes to data input are complete and accurate
e The security and integrity of the data are maintained
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e Data retrieved satisfies the affected organization’s needs
4.3.2. Document and Records Storage

Certain documents and records will be stored and maintained according to procedures that will be written'
as described above. These documents and records will include but not be limited to the following:

e Training (see section 4.2)

e Datareport packages

— Chain-of-custody forms

— Sampling methods

— Sampling conditions

— Sample descriptions

-~ S ,[lem ement records

— Analytical metho

— Data summary reports

— QA and QC reports

Assessment reports (including non-conformance and deficiency reports)
Instrument inspection, maintenance and calibration logs
Contractor deliverables

Records and results of waste analysis, specifically:

— Waste profiles

— Waste verification

— Waste confirmation

— LDR evaluation

— Waste acceptance

— Waste non-conformance

4.4. Standard Operating Procedures

Standard operating procedures for waste sampling and analysis will be developed after the system design
has been completed and before waste is received for processing.
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5. Quality Objectives and Criteria for Measurement Data

5.1. Data Quality Objectives

The seven-step procedure provided in Guidance for the Data Quality Objectives Process (EPA 1994) may
be implemented to support the decision-making process, particularly when complex decisions such as
LDR compliance need to be made using analytical data. Using the data quality objective process ensures
that the data collected are of adequate quality and quantity to support the decision-making process. The
seven steps of this process are identified in Table 5-1, along with a summary of the key activities that are
performed under each step.

5.2. Data Quality Indicators

This section presents the specific calculations that will be w | to det ne the followingd: q ity
indicators:

e Analytical accuracy

e Analytical precision

e Representativeness

5.2.1. Analytical Measurement Accuracy

Accuracy can be estimated by calculating the percentage recovery of laboratory matrix spike samples

using the following equation, described in Preparation Aids for the Development of Category II Quality
Assurance Project Plans (EPA 1991):

%R=(S’“J1oo

Csa
Where
%R = percentage recovery
s = measured concentration in spiked laboratory aliquot
u = measured concentration in unspiked laboratory aliquot
Cs = actual concentration of spike added '

Accuracy can also be estimated by calculating percentage recovery for the use of standard reference
materials or surrogates using the following equation, as outlined in Preparation Aids for the Development
of Category II Quality Assurance Project Plans (EPA 1991):

%R = (E—] 100

srm

Where
- C, = measured concentration of standard reference material or surrogate
C,,m = actual concentration of standard reference material or surrogate

Table 6-4 identifies those parameters for which accuracy will be estimated.
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5.2.2. Analytical Precision

Precision can be estimated by analyzing matrix spikes and matrix spike duplicates. The relative
percentage difference between the analytical results for the matrix spike samples and the matrix spike
duplicate samples will be calculated as outlined in Preparation Aids for the Development of Category II -
Quality Assurance Project Plans (EPA 1991):

RPD = lSms'Sm:d' X].OO

Sm: + Sm:d
2
Where
RPD = relative percentage difference
S s = matrix spike sample
S, = matrix spike duplicate sample

Precision can also be estimated by analyzing duplicate samples. The relative percentage difference
between the analyte levels measured in these samples will be calculated using the following equation,

provided in Preparation Aids for the Development of Category II Quality Assurance Project Plans
(EPA 1991):

rpp = {CC2) 100
Ci+ Cz)
2
Where
RPD = relative percentage difference
C, = larger of the two observed values
C; = smaller of the two observed values

Table 6-4 identifies those parameters for which precision will be estimated.
5.2.3. Representativeness

Representativeness is a qualitative QA objective which determines the degree to which a sample or group
of samples is indicative of the subject being studied. It takes into account the size and volume of the
sample, as well as the times and locations of sampling. The number of samples collected for the
characterization of waste feed and secondary waste streams will be evaluated during the development of
standard operating procedures, to ensure that it is representative of the total waste being sampled.

5.3. Detection Limits and Estimated Quantitation Limits

For analyses, the laboratory will establish the method detection limits (MDLs) and the estimated
quantitation limits (EQLSs) in conformance with SW-846 (EPA 1997) or other guidance.

The MDL is a matrix-independent statistical limit, defined as the minimum concentration of a substance
that can be measured and reported with 99 percent confidence that the analyte concentration is greater
than zero.
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EC  are defined as the lowest concentration that can reliably be achieved within specified limits of
precision and accuracy during routine laboratory operating conditions. The EQL is generally five to 10
times the MDL. For many analytes, the EQL analyte concentration is selected as the lowest non-zero
standard in the calibration curve. Sample EQLSs are highly matrix-dependent. The EQLs in SW-846
(EPA 1997) are provided for guidance and may not always be achievable.

The MDLs and EQLSs will be determined as defined by Chapter 1 of SW-846 (EPA 1997). The MDLs
will include sample preparation methods, and will be determined by spiking uncontaminated water and
solid (typically sand) with known concentrations.

The EQL is affected by:

Sample matrix

Sample volume or mass used

Final concentrate volume or final digestate volume from sample preparation
Amount introduced into the instrument for quantitation

Use of dry or wet weight for reporting solids

Each US Environmental Protection Agency (EPA) method in SW-846 (EPA 1997) lists target EQLs in
water, soil or both matrices. Water EQLSs are lower thanthose in soil or waste. For various waste types,
the methods list EQL multipliers relative to water or soil.- The SW-846 methods stress that the EQL will
differ by matrix, and should be evaluated by matrix.

Section 6.3 | Table 64 presents the project-specific analytical performance requirements.
5.4. Reporting Requirements

Data generated from laboratory analyses will be reported to BNFL Inc. in an organized format that
contains all the supporting information required in the data report package for the appropriate level of
data verification or validation. Refer to section 8 for a discussion of the data report package and to’
section 9 for a discussion of data verification and validation.

The reported data will identify the concentration units (such as milligrams per liter) and appropriate
laboratory qualifiers. Data reported as non-detected will be referenced against a stated MDL or
instrument detection limit value. Values between the MDL and the EQL will be qualified and
documented. If selected reporting limits are used instead of EQLSs or detection limits, the reporting limits
will be consistent with the specific data reporting requirements presented throughout the WAP

(BNFL 2000b).
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6. Data Acquisition and Measurement

This following section addresses the QA requirements for data acquisition and measurement.
6.1. Sampling Procedures and Management

Subsections 6.1.1 through 6.1.4 provide direction on the types of sampling procedures to be implemented

and the types of equipment that may be used to support the sampling, as well as guidance on how to
manage and document field activities.

6.1.1. Sampling Procedures and Design

The npling procedures to be implemented for analyzing waste feed fromt DST sy:s
characterization of treated waste from the >\ __,andchi terization of set  lary ns

described in the following sections. General sample requirements are shown in Table 6-1. Standard

operating procedures for sample collection will be developed after the system design is complete and
before waste is received for processing.

6.1.2. Selected Sampling Equipment

Equipment selected to support waste sampling activities will meet the requirements of the _ :cific
SW-846 method (EPA 1997) or other applicable guidance. If modifications of the procedure are needed,
they will be requested in accordance with WAC 173-303-110.

When feasible, disposable equipment will be used to collect samples to obviate the need to decontaminate
equipment after use. The process for decontamination of sampling equipment, when necessary, is '
presented in section 6.1.3.3.

6.1.3. Sample Handling and Shipping

Personnel involved in sampling will be required to have read and understood the operating procedures for
sampling before implementing sampling activities. The sample preservation, containers and holding
times for each of the types of analyses to be performed are specified in Table 6-2.

Storage conditions will be evaluated to ensure that the samples remain representative. Normally, samples
will be transported to the analytical laboratory pneumatically.

A unique identification number generated by the laboratory information management system (LIMS) will
be marked using bar code on all sample containers, before introducing the waste. This number will be
recorded on the chain-of-custody form. The sample labeling and chain-of-custody documentation will be
checked to ensure the traceability of each of the samples.
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6.1.3.1. Chain-of-custody

The ability to demonstrate that samples were obtained from the locations specified in the applicable WAP
(BNFL 2000b), and that they reached the laboratory without alteration, are key considerations for data
resulting from laboratory analysis. Evidence of collection, shipment, reception at the laboratory, and
laboratory custody until disposal will be documented using a chain-of-custody form. The
chain-of-custody form will, as a minimum, supply the following information:

Sample identification number

Sampling date and time

Sampling location

Name of the sampler for manual sampling
Shipping date

Analyses to be performed

Preservation: hod

A sample will be considered to be in custody when it is under any of the following conditions:

In a person’s possession

In view, after having been in a person’s physical possession

Locked so that it cannot be tampered with, after having been in a person’s physical custody
Sealed with tamper-proof seal

In a secured area, restricted to authorized personnel only

All chain-of-custody forms will be included in the final data report package. Electronic chain-of-custody
forms and electronic signatures may be used.

The chain-of-custody practices for the RPP-WTP will address the following general requirements for
custody records:

e Sample management planning will identify responsibilities, including interfaces between
organizations for documenting possession of a sample from collection and identification through
handling, preservation, shipment, transfer, analysis, storage and final use.

e Sample traceability will ensure that it can be tracked at all times from its co! :tion through final use.

e Sample identification will be documented and checked before the sample is released for use.

e If individual samples have specific custody requirements, as required by documents such as the WAP
(BNFL 2000b), test plans, study plans or job packages, these requirements will be implemented.

e For samples with limited use or storage life, methods will be established that preclude using an
out-of-date sample.

Implementing documents will identify those representative samples that need to be archived.
6.1.3.2. Sample Preservation, Containers and Holding Time

Table 6-2 presents the sample preservation, container and holding time requirements for different types of
analyses.
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6.1.3.3. Maintaining and Decontaminating Field Equipment

Field equipment used to support waste monitoring and sampling activities will be maintained in
accordance with manufacturer guidelines, and will be decontaminated prior to use. Disposable sampling
equipment will be used whenever possible due to the high concentrations of radionuclides in the waste
materials to be sampled.

Equipment decontamination will be performed in accordance with guidance provided in the following
references or as the manufacturer recommends: )

e EPA. 1997. Test Methods for Evaluating Solid Waste - Physical/Chemical Methods, SW-846, Third
Edition as amended by updates. US Environmental Protection Agency, Washington, D.C., USA.

——

] * 1987. A Compendium of Superfund . .2ld Operations Methods, EPA/540/P-87/001b.
wironmer " P ection Agency, Washii on ~ C., USA.

6.1 | Sampling Quality Assurance and Quality Control Procedures

The technical manager (or designate) will be responsible for developing sampling procedures and
conducting periodic surveillances, to verify that sampling is being conducted in accordance with this
QAPjP. In addition, an intemal surveillance and audit will be conducted by the RPP-WTP QA manager

(o1 signate) to ensure further that sampling and laboratory activities are meeting the requirements of
this QAP;jP.

All planned and unintentional deviations from established procedures will be reviewed and documented
to determine their possible impacts on data quality. Field records and documentation, including field
measurements, will be handled and preserved in a manner consistent with section 4.3 of this QAP;P.

Quality assurance surveillances and internal audits, corrective actions, and root cause analyses will be
implemented as described in section 7.1 of this document.

Sampling QC procedures may involve the collection of trip blanks, field blanks, equipment rinsate blanks
and duplicate samples. The purpose and frequency of collection for each of these samples are presented
in Table 6-3, together with sampling QC objectives.

6.2. Instrument and Equipment Calibration, Testing, Inspection and Maintenance

The following section addresses instrument calibration, testing, inspection and maintenance requirements.
6.2.1. Instrument Calibration Frequency

The RPP-WTP laboratory manager (or designate) will ensure that all instruments are calibrated in
accordance with the requirements specified by specific SW-846 procedures (EPA 1997) or the

manufacturer’s recommendations. Instrument calibration records will be managed in accordance with
section 4.3.
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6.2.2. Instrument and Equipment Testing, Inspection and Preventive Maintenance
Requirements

The RPP-WTP laboratory manager (or designate) will ensure that laboratory instruments are routinely
tested and inspected to confirm that they are in proper working order. Preventive maintenance schedules °
recommended by the equipment manufacturer will be implemented and documented.

6.3. Sample Preparation Methods, Analytical Procedures and Analytical Performance
Requirements

The sample preparation methods, analytical procedures and performance requirements (such as EQL,
precision, and accuracy) for organic and inorganic analyses are summarized in Table 6-4, and are
consistent with the requirements specified in SW-846 methods (EPA 1997) or other applicable guidance.
In cases where one or more constituents of concern are not covered by the standard SW-846 methods, the
r hods will be modified, or altemati EPA or other  :thods will be used as described in Regulatory
Data Quality Objectives Supporting Tank Waste Remediation System Privatization Project (PNNL 1998).

6.4. Information Management

The plant information network will be a database management system. It will be part of the integrated
control network and will include the LIMS, the waste tracking and inventory system, the maintenance
management system, and the manufacturing resource planning system. The plant information network
i1 faces with the aut ampling control system via the facility network infrastructure, to acquire the
necessary data to satisfy operations, regulators and customers.

All final sample and QC data reported in contractor deliverables will be stored and maintained in the
LIMS database. As a minimum, this database will hold the sample number, sample collection date,
analysis date, analytical methods employed, analytical results and validation qualifiers. For a more
complete description of the LIMS, refer to section 6 of the WAP (BNFL 2000b).

6.5. Laboratory Quality Control

Laboratory QC procedures will involve the analysis of duplicates, method blanks and matrix spike
samples. The purpose and frequency for each of these samples is presented in Table 6-5.
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Table 6-3. Field Quality Control Sampling

Samnle Type Frequency Purpose
Water blank The frequency will be | This will be a water sample which receives the same
determined and analysis steps as the sample for the specified procedure.
documented in The hlapk will confirm that the water is not contaminated.
Equipment blank gpgratmg pr?cedures A sample of analyte-free water used to rinse the sampling
elore samp mtg) equipment. It is used to document of adequate
operations are begun. | e ontamination of sampling equipment’. Analysis will be
for tests performed for the specified procedure.
Duplicate This QC sample is a second aliquot of the collected sample

*Decontamuuauun wis ve peiunicu |fdi5p(.':au|c cyupnc vaunot be used.

and is used to determine method nrecision.
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Table 6-5. Laboratory Quality Control Requirements

Sample Type Frequency Purpose

Duplicate The frequency will be | This QC sample is a second aliquot of the collected sample
determined and and is used to determine method precision.

M  hod blank documented in

operating procedures
before analytical
operations are begun.

Matrix spike or
matrix spike duplicate

An analyte-free matrix to which all reagents are added in
the same volumes or proportions as those used in sample
processing. It is used to document contamination resulting
from the analytical process. This method blank will be
carried through the complete sample preparation and
analytical procedure.

This QC sample 1s spiked with known quantities of
analytes. The QC spike ensures that the analysis is testing
far the snecified analvte
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7. Performance Assessments, Corrective Actions and
Evaluations |

The following subsections address assessment and oversight requirements.

7.1. Routine Laboratory Assessment and Corrective Actions

The RPP-WTP laboratory manager (or designate) will be responsible for conducting surveillance at least
annually to verify that sampling and analysis are being performed in accordance with this QAPjP. In
addition, an internal surveillance and audit will be conducted by the RPP-WTP QA manager (or

designate) to ensure further that sampling and laboratory activities are meeti req ts of this
QAF,. . Each surveillance, intemal a» “'t,. rective tior  Jroot rar | swil ol ed
according to » Tpr

- 17.2. Data Reduction and Validation

Data reduction and validation procedures will be developed for data generated for environmental

com ance according to the requirements of the current version of SW-846 (EPA 1997) or other
applicable guidance, prior to the operation of the analytical laboratory. Refer to section 9.

7.3. Reports to Management

All conditions identified as having an adverse effect on quality, the significance of such conditions, and
corrective actions, as determined by the QA manager, will be documented and reported to the appr  iate
ler of management.

The assessment reports may include the following items, as appropriate:

e Deviations from the requirements specified in the QAP;P.

Limitations or constraints on the applicability of the resulting analytical data.

Results of technical systems and performance evaluation QC audits.

Assessments of data quality in terms of MDLs, precision, accuracy and representativeness. The
quantitative performance indicators for precision and accuracy are given in Table 6-4.
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8. Data Report Packages

The data reports received from the laboratory will serve as documentation of an analytical project. The
primary data reporting will be by electronic systems. An example of the information contained in  ta
reports documenting environmental support activities is as follows:

Sample identifications
Holding times, including
Sampling date
Date the laboratory received the sample
Extraction or preparation date
ilysis date
— Re-extraction or re-analysis dates
Analytical parameters
QA, including
— Descriptions of procedures and methods used to generate the results
— Dewations from procedures
— Analytical anomalies for raw data results, spikes, surrogates and method blanks
~ Analytical qualifiers
— Calibration and instrument tuning
— Corrective actions implemented
Raw analytical data, as appropriate
Chain-of-custody, as appropriate
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9. Verification and Validation of Analytical Data

The data verification and validation processes will ensure that the data resulting from the selected
analytical method are consistent with the requirements specified in this QAP)P.

9.1. Data Verification
The primary data reporting will be by electronic data systems. Data verification will be performed on all
data packages received from the laboratory in support of environmental compliance, to ensure that their

content is complete and in order. Data verification will be performed as follows:

e Review the data package page by page to verify that it is paginated and contains all the  |uired
technical information.

e Document any deficiencies identified during the review.

e  Where deficiencies are identified, contact the laboratory to have the appropriate revisions made.

e Replace deficient pages with the laboratory corrections.

e Track data package revisions.

e Place a copy of the completed verification report in the data file.

9.2. Data Validation

Data validation ensures that the data resulting from analytical measurements meet the quality
requirements specified in this QAPjP. It will be performed on data packages that support environmental

compliance.

A validation plan will be developed and implemented prior to the operation of the laboratory, according
to guidance found in SW-846, chapter 4, (EPA 1997) or other appropriate guidance.
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10. Data Quality Assessment

Data obtained will be evaluated to determine whether they are of the appropriate type, quality and
quantity to support their intended use. Such data quality assessment will be performed, in accordance
with Guidance for Data Quality Assessment (EPA 1996), on data packages used to ensure compliance
with LDR and waste acceptance criteria.
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Table A-1a. Design Media Tracking
(sorted by system/facility)

BNFL-5193-RCRA-01, Rev. 2
RPP-W Dangerous Waste Permit Application

System
Facility | Number Title Docu nt Number Location
PT GA etreatment Building General Arrangement Plan AT 98'-0" DWG-W375PT-PL00013 Supplement 9
PT GA Pretreatment Building General Arrangement Plan AT 119'-0" DWG-W375PT-PL00014 Supplement 9
PT GA Pretreatment Building General Arrangement Sections A and B DWG-W375PT-PL0001S Supplement 9
PT GA Pretreatment Building General Arrangement Sections C and D DWG-W375PT-PL00016 Supplement 9
PT GA Pretreatment Building General Arrangement Sections E and F DWG 375PT-PL00018 Supplement 9
PT GA Pretreatment Building General Arrangement Sections G and H DWG-W375PT-PL00019 Supplement 9
PT GA Pretreatment Building General Arrangement Sections J and K DWG 375PT-PL00020 Supplement 9 !
PT GA Pretreatment Building General Arrangement Plan AT (-)50'-0" DWG-W375PT-PL00022 Supplement 9
LP 130 Process Flow Diagram LAW Melter Feed Evaporation System LP-130 DWG-W375LP-PR00008 Supplement 9
LP 140 Process Flow Diagram LAW Melter Feed Lag Storage System LP-140 DWG-W375LP-PR00009 Supplement 9
LP 330 Process Flow Diagram Technetium Removal Using Ion Exchange System LP-330 DWG-W375LP-PR00006 Supplement 9 '
LP 340 Process Flow Diagram Technetium Eluant Recovery System LP-340 DWG-W375LP-PR0O0010 Supplement 9
LP 365 Process Flow Diagram Technetium Fresh Resin Addition System LP-365 DV 375LP-PR00021 Supplement 9
LP 370 Process Flow Diagram Spent Resin Collection & Dewatering System LP-370 DV ‘375LP-PR0O0012 Supplement 9
LP 410 system 410 Spent Resin Waste Handling System Level 1 MHD - Sheet | DWG-W375LP-M00218 Supplement 9
LP 410 system 410 Spent Resin Waste Handling System Level 1 MHD - Sheet 2 DWG-W375LP-M00219 Supplement 9
LP 410 System 410 Spent Resin Waste Handling System Level 1 MHD - Sheet 3 DY -W375LP-M00220 Supplement 9
LP 510  IProcess Flow Diagram LAW Pretreatment Effluent Collection System LP-510/550 DV -W375LP-PR0O0002 Supplement 9
LP 540 ‘rocess Flow Diagram LAW Pretreatment Vessel Vents System LP-540/770 DV -W375LP-PR0000S Supplement 9
LP 550  |Process Flow Diagram Plant Wash and Drain Collection System 550 DV -W375LP-PR0O0002 Supplement 9
LP 700 |V&ID Overall Pretreatment Building DWG-W375LP-HV 00001 Supplement 9
LP GA LAW Pretreatment Plant General Arrangement Plan at (-)30' - 0" DV -W375LP-PL00001 Supplement 9
LP GA LAW Pretreatment Plant General Arrangement Plan at 0' - 0" DV -W375LP-PL00002 Supplement 9
LP GA  |[LAW Pretreatment Plant General Arrangement Plan at 25' - 0" DWG-W375LP-PL00003 Supplement 9
LP GA  [LAW Pretreatment Plant General Arrangement Plan at 55' - 0" DWG-W375LP-PL0O0004 Supplement 9
LP GA  |LAW Pretreatment Plant General Arrangement Plan at 75' - 0" DWG-W375LP-PL0000S Supplement 9
LP GA LAW Pretreatment Plant General Arrangement Plan at 96' - 0" DWG-W375LP-PL00006 Supplement 9
LP GA  |LAW Pretreatment Plant General Arrangement Section A Looking East DV -W375LP-PL00007 Supplement 9
LP GA __ |LAW Pretreatment Plant General Arrangement Section B Looking East DV -W375LP-PL0O000OS S plement 9
LP GA LAW Pretreatment Plant General Arrangement Section C Looking East DWG-W375LP-PL00009 Supplement 9
LP GA LAW Pretreatment Plant General Arrangement Section D Looking East DWG-W375LP-PLO0010 Supplement 9 '
LP GA LAW Pretreatment Plant General Arrangement Section E Looking East DWG-W375LP-PL0001 1 Supplement9 |
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Table A-1a. Design Media Tracking
(sorted by system/facility)

BNFL-5193-RCRA-01, Rev, 2
PP-WTP D: gerous Waste Permit Application

System
Facility | Number Title | :ument Number Location
LV 1 LAW Vitrification System 411 Mechanical Handling Diagram LSM Transport DWG-W375LV-M00387 Supplement 9
LV 431 LAW Vitrification System 431 MHD Level I Consumable Import/Export DV -W375L.V-M00860 Supplement 9
LV 450 |LAW Vitrification System 450 Mechanical Handling Diagram Miscellaneous Solid DWG-W375LV-M00702 Supplement 9
Waste Process Vessel Import/Export
LV 510 Process Flow Diagram LAW Liquid Effluent System DWG-W375LV-PR01006 Supplement 9
LV 700 LAW Vitrification Building HVAC Overall Plant Diagram DWG-W375LV-HV00052 Supplement 9
LV GA AW Vitrification Building Locally Shielded Melter Plan at EL. (-)21'-0" DWG-W375LV-PL00042 Supplement 9
LV GA LAW Vitrification Building Locally Shielded Melter Plan at EL. 3'-0" DV -W375LV-PL00043 Supplement 9
LV GA LAW Vitrification Building Locally Shielded Melter Plan at EL. 22'-0" DWG-W375LV-PL00044 Supplement 9
LV GA LAW Vitrification Building Locally Shielded Melter Plan at EL. 28'-0" DWG-W375LV-PL00045 Supplement 9
LV GA LAW Vitrification Building Locally Shielded Melter Plan at EL. 48'-0" DWG-W375LV-PL00046 Supplement 9
LV GA LAW Vitrification Building Locally Shielded Melter Plan at EL. 68'-0" DWG-W375LV-PL00047 Supplement 9
LV GA LAW Vitrification Building Locally Shielded Melter Section A-A, B-B, and C-C DWG-W375LV-PL00048 Supplement 9
LV GA LAW Vitrification Building Locally Shielded Melter Section D-D, E-E, and F-F DWG-W375LV-PL00049 Supplement 9
HV 211 Process Flow Diagram HLW Vitrification Feed Preparation and Offgas DWG-W375HV-PR00031 Supplement 9
HV 211 HLW Vitrification Melter Drawing sheet 1 RPP-M2001 Supplement 10
HV 211 HLW Vitrification Melter Drawing sheet 2 P 2-M2001 Supplement 10
HV 211 HLW Vitrification Melter Drawing sheet 1 I 2.M2002 Supplement 10
HV 211 HLW Vitrification Melter Drawing sheet 2 RPP-M2002 Supplement 10
HV 211 HLW Vitrification Melter Drawing sheet 3 RPP-M2002 Supplement 10
HV 231 Process Flow Diagram HLW Vitrification Offgas Treatment DWG-W375HV-PR00032 Supplement 9
HV 241 HLW Vitrification System 241 Mech Handling Diagram Level 1 Melter Cave | DWG-W375HV-M00180 Supplement 9
HV 270  |HLW Vitrification System 270 Mech Handling Diagram Level 1 Consumables Post DWG-W375HV-M00430 Supplement 9
In & Export
HV 305 JHLW Vitrification System 305 Mechanical Handling Diagram Level 1 Clean DV -W375HVMO00593 Supplement 9
Canister Import
HV 310 |HLW Vitrification System 315 Mechanical Handling Diagram Level 1 Pour Tunnel DWG- 75HV-M00594 Supplement 9
1
HV 315 HLW Vitrification System 310 Mech Handling Diagram Level 1 Product Canister DWG- 75HV-MO00595 Supplement 9
Handling and Buffer Store
HV 320 |HLW Vitrification System 320/350 Mechanical Handling Diagram Level 1 Canister | - DWG-W375HV-M00596 Supplement 9
Weld and Rework
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Table A-1a. Design Media Tracking
(sorted by system/facility)

BNFL-5193-RCRA-01, Rev. 2
RPP-WTP Dangerous Waste Permit Application

System
Facility | Number Title Document Number Location
HV 330 HLW Vitrification System 330 Mechanical Handling Diagram Level 1 Sheet 1 of 2 DWG-W375HV-M00525 Supplement 9
HV 330 HLW Vitrification System 330 Mechanical Handling Diagram Level 1 Sheet 2 of 2 DWG-W375HV-M00526 Supplement 9
HV 330 Process Flow Diagram Plant Waste Management HLW Canister Decon DWG-W375HV-PR00035 Supplement 9
HV 340 JHLW Vitrification System 340 Mechanical Handling Diagram Level 1 DWG-W375HV-M00532 Supplement 9
HV 420 |HLW Vitrification System 420 Design Proposal Drawing HLW Melter Overpack DWG-W375HV-M00105 Supplement 9
Plant item #H34131 Sheet 1 of 2
HV 420 HLW System 420 MHD Level 1 Melter 1 Airlock Sheet 1 of 1 DWG-W375HV-M00172 Supplement 9
HV 420 |HLW Vitrification System 420 Design Proposal Drawing HLW M =r Overpack DV -W375HV-M00178 Supplement 9
DET. & DECT. Plant item #H34131 Sheet 2 of 2
HV 440 HLW Vitrification System 440 Mech Handling Diagram Level 1 Solid Waste DWG-W375HV-M00325 Supplement 9
Container Packaging Sheet 1 of 2
HV 450 |HLW Vitrification System 450 Mech handling Diagram Level 1 Solid Waste DV -W375HV-M00206 Supplement 9
Container Swabbing and Monitoring, Storage and Export Sh. 1 of 2
HV 450 |HLW Vitrification System 450 Mech handling Diagram Level 1 Solid Waste DWG-W375HV-M00207 Supplement 9
Container Swabbing and Monitoring, Storage and Export Sh. 2 of 2
HV 510 Process Flow Diagram HLW Vitrification Liquid Waste System 510 DWG-W375HV-PR00036 Supplement 9
HV 520 Process Flow Diagram HLW C1/C2 Drains Collection System 520 DWG-W375HV-PR00038 Supplement 9
HV 700 HLW Vitrification Building HVAC Overall Plant Diagram DWG-W375HV-HV00001 Supplement 9
HV 060 HLW Vitrification System 060 Detail Canister Weldment DV -W375HV-M00814 Supplement 9
HV 060 HLW Vitrification System 060 Detail Canister DY -W375HV-M00815 Supplement 9
HV 060 HLW Vitrification System 060 Detail Canister Lid DV -W375HV 100816 Supplement 9
HV 060 HLW Vitrification System 060 Detail Canister Lid Welding DV -W375HV-M00818 Supplement 9
HV 110, 131 |Process Flow Diagram HLW Vitrification Feed Preparation and Offgas DV -W375HV-PR00031 Supplement 9
HV GA HLW Vitrification Building General Arrangement Plan AT EL. -21'-0" DWG-W375HV-PL00015 Supplement 9
HV GA HLW Vitrification Building General Arrangement Plan AT EL. 0" DWG-W375HV-PL00016 Supplement 9
HV GA HLW Vitrification Building General Arrangement Plan AT EL. 11'-0" DV -W375HV-PL00017 Supplement 9
HV GA HLW Vitrification Building General Arrangement Plan AT EL. 30'-0" DV -W375HV-PL00018 Supplement 9
HV GA  |HLW Vitrification Building General Arrangement Plan AT EL. 49'-0" DV -W375HV-PL00019 Supplement 9
HV GA HLW Vitrification Building General Arrangement Plan AT EL. 62'-0" DV -W375HV-PL00020 Supplement 9
HV GA HLW Vitrification Building General Arrangement Plan AT EL. 76'-0" DWG-W375HV-PL00021 Supplement 9
HV GA HLW Vitrification Building General Arrangement Sections A-A, B-B, C-C DWG-W375HV-PL00022 Supplement 9
HV GA HLW Vitrification Building General Arrangement Sections D-D, E-E, F-F DV -W375HV-PL00023 Supplement 9 |
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Table A-1a. Design Media Tracking
(sorted by system/facility)

BNFL-5193-RCRA-04, Rev. 2
RPP-WTP Dangerous Waste Permit Application

System
Facility | Number Title Document Number Location
HV GA HLW Vitrification Building General Arrangement Section G-G and Section H-H DWG-  75HV-PL00024 Supplement 9
HV GA HLW Vitrification Building General Arrangement Section J-J and Section K-K DWG-W375HV-PL0002S Supplement 9
BOF 520 Process Flow Diagram Non-Radioactive Effluent D 3-W375-PR0O0059 S plement9
BOF 600 Process Flow Diagram Reagent Bulk Storage and Dilution DWG-W375-PR00054 Supplement 9
BOF 645 Process Flow Diagram Demineralized Water DWG-W375-PR00048 Supplement 9
BOF 905 Process Flow Diagram Instrument Air DWG-W375-PR00043 Supplement 9
BOF 910 Process Flow Diagram Process Air DWG-W375-PR00044 Supplement 9
BOF 945 Process Flow Diagram Cooling Water DWG-W375-PR00045 Supplement 9
BOF 950 Process Flow Diagram Chilled Water [ G-W375-PR00050 Supplement 9
BOF 955 Process Flow Diagram Process Water I G-W375-PR00049 Supplement 9
BOF 970  |Process Flow Diagram High Pressure Steam [ G-W375-PR00047 Supplement 9
BOF 975 Process Flow Diagram L.P. Steam and Condensate DWG-W375-PR00046 Supplement 9
BOF GA RPP-WTP DWPA Site Plot Plan DWG 375BF-C00001 Supplement 9
BOF GA BOF Failed Melter Storage Plan @ El 0'-0" General Arrangement DWG-W375BF-PL00020 Supplement 9
BOF GA BOF Melter Staging Area Plan @ El. 0'-0" General Arrangement DWG-W375BF-PL00021 Supplement 9
BOF GA BOF Central Waste Storage Plan @ El. 0'-0" General Arrangement DWG-W375BF-PL00022 Supplement 9
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Table A-1b. Design Media Trar ng
(sorted by drawing number)

System
Document Number Facility | Number Title Location
DWG-W375LV-M00737 LV 331 LAW Vitrification System 331 Mech. Handling Diagram | Line Transfer Station Supplement 9
DWG-W375LV-M00738 LV 331 LAW Vitrification System 331 Mech. Handling Diagrar  Fixative Station Supplement 9
DWG-W375LV-M00791 LV 340 LAW Vitrification System 340 Mech Handling Diagram Level 1 Storage & Swabbing
Supplement 9
DWG-W375LV-M00860 LV 431 LAW Vitrification System 431 MHD Level I Consumable Import/Export Supplement 9
DWG-W375LV-M00951 LV 321 LAW Vitrification System 321 Mech Handling Diagram Level 1 Inert Fill and
Container Lid Weld Area Supplement 9
DWG-W375LV-PL00042 LV GA LAW Vitrification Building Locally Shielded Melter Plan at EL. (-). -0" Supplement 9
DWG-W375LV-PL00043 LV GA LAW Vitrification Building Locally Shielded Melter Plan at EL. 3'-0" Supplement 9
DWG-W375LV-PL00044 LV GA LAW Vitrification Building Locally Shielded Melter Plan at EL. 22'-0" Supplement 9
DWG-W375LV-PL00045 LV GA LAW Vitrification Building Locally Shir ed Melter Plan at EL. 28'-0" Supplement 9
DWG-W375LV-PL00046 LV GA LAW Vitrification Building Locally Shielded Melter Plan at EL. 48'-0" Supplement 9
DWG-W375LV-PL00047 LV GA LAW Vitrification Building Locally Shielded Melter Plan at EL. 68'-0" Supplement 9
DWG-W375LV-PL00048 LV GA LAW Vitrification Building Locally Shielded Melter Sec n A-A, B-B, and C-C Supplement 9
DWG-W375LV-PL00049 LV GA LAW Vitrification Building Locally Shielded Melter Section D-D, E-E, and F-F Supplement 9
DWG-W375LV-PR01001 LV 110, 131 |Process Flow Diagram LAW Vitrification Feed Preparation Supplement 9
DWG-W375LV-PR01002 LV 211 Process Flow Diagran AW Vitrification, Melter 1 and ¢  gas Quenching Supplement 0
DWG-W375LV-PR0O1003 LV 231/234 |LAW Melter 2 Offgas Quenching Supplement v T
DWG-W375LV-PR01004 LV 231/234 |LAW Melter 3 Offgas Quenching Supplement 9
. DWG-W375LV-PR01005 LV 231/234 |Process Flow Diagram LAW Vit Primary and Secondary Offgas Treatment Supplement 9
" DWG-W375LV-PR01005 LV 231/234 |Primary and Secondary Offgas Treatment Supplement 9
DWG-W3751.V-PR0O10G6 LV 510 Process Flow Diagram LAW Liquid Effluent System Supplement 9
DWG-W375LV-PR0O1009 LV 331 Process Flow Diagram LAW Vitrification Container Decontamination Supplement 9
DWG-W375-PR00043 BOF 905 Process Flow Diagram Instrument Air Supplement 9
DWG-W375-PR00044 BOF 910 Process Flow Diagram Process Air supplement 9
DWG-W375-PR00045 BOF 945 Process Flow Diagram Cooling Water supplement 9
DWG-W375-PR 046 BOF 975 Process Flow Diagram L.P. Steam and Condensate |Supplement 9
DWG-W375-PR00047 BOF 970 Process Flow Diagram High Pressure Steam supplement 9
DWG-W375-PR00048 BOF 645 Process Flow Diagram Demineralized Water supplement 9
DWG-W375-PR 049 BOF 955 Process Flow Diagram Process Water supplement 9
DWG-W375-PR00050 BOF 950 Process Flow Diagram Chilled Water Supplement 9
DWG-W375-PR00054 BOF 600 Process Flow Diagram Reagent Bulk Storage and Dilution Supplement 9 |
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RPP-WTP Dangerous Waste Permit A; ication
Table A-1b. Design Media Tracking
(sorted by drawing number)
System
Document Number Facility | Number Title Location
DWG-W375PT-PR00016 PT 220 Process Flow Diagram HLW Feed Receipt and Pre-Treatment System 210/220 Supplement 9
DWG-W375PT-PR00017 PT 110 Process Flow Diagram LAW Feed Receipt System PT-110 Supplement 9
DWG-W375SH-J00001 General General |Mechanical Handling Symbols and Legends Sheet 1 of 2 Supplement 9
DWG-W375SH-J00008 General General |Mechanical Handling Symbols and Legends Sheet 2 of 2 Supplement 9
DWG-W375-M00001 General General |P&ID Symbols and Legends 1 of 5 Supplement 9
DWG-W375-M00002 General General |P&ID Symbols and Legends 2 of 5 Supplement 9
DWG-W375-M00003 General General |P&ID Symbols and Legends 3 of 5 Supplement 9
DWG-W375-M00004 General | General |P&ID Symbols and Legends 4 of 5 Supplement 9
DWG-W375-M00005 General General |P&ID Symbols and Legends S of § Supplement 9
RPP-M2001 HLW-VIT 211 I W Vitrification Melter Drawing sheet 1 Supplement 10
RPP-M2001 HLW-VIT 211 HLW Vitrification Melter Drawing sheet 2 Supplement 10
RPP-M2002 HLW-VIT 211 HLW Vitrification Melter Drawing sheet 1 Supplement 10
RPP-M2002 HLW-VIT 211 HLW Vitrification Melter Drawing sheet 2 Supplement 10
RPP-M2002 HLW-VIT 211 HLW Vitrification Melter Drawing sheet 3 Supplement 10
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BNFL-5193-RCRA-01, Rev. 2
RPP-WTP Dangerous Waste Permit Application

AL, endix 4™
Tank Integrity Assessment Report and Certification

This assessment report and certification will be completed during the design and
installation of the RPP-WTP tank systems.
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BNFL-5193-RCRA-01, Rev. 2
RPP-WTP Dangerous Waste Permit Application

Appendix 4C
Tank Installation and Inspection Plan and Report

This assessment report and certification will be completed during the design and
installation of the RPP-WTP tank systems.
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Appendix 4D
Treatment Effectiveness Report for Miscellaneous U..its

This information will be provided when it is completed.
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To:

From:
Ext:
Fax:

Subject:

BNF.

Inc.
Memorandum
Lee Bostic, Manager Environmental Safety 2/18/00
Jeff Markillie CCN# (011419
4663
40 CFR Part 264 Subpart AA Process Ver
Issue Air emission control requirements apply to specific types of waste and
Framework: equipment. These requirements are described in BNFL’s Codes of
Practice K70C545, K70C537, and K70C542, and the Environmental
Regulatory Guide K70P513.
Regulatory 40 CFR 264, “Air Emission Control Requirements” — Subpart AA,
Requirement “Process Vents”: Requires control of any waste containing over 10
Constraining PPM by weight total organic compounds for organic emissions in thin
Issue: film evaporators, distillation units, and vessels receiving wastes from

these units. Waste characterization data indicates that some waste
envelopes contain more than 10 ppmw organic compounds.
DWPA

Reference: Chapter 4, Section 4.3.2; Chapter 6, Section 6.2.4.

Issue History:

Executive Summary: 40 CFR Part 264 identifies a list of equipment types that are regulated
under Subpart AA. None of the equipment types listed are employed at the RPP-WTP.
Thus, the RPP-WTP is not subject to the requirements of 40 CFR Part 264 Subpart AA.
However, the RPP-WTP is performing a T-BACT analysis on the process vent serving the
pretreatment evaporators pursuant to Chapter 173-460 WAC, and will meet T-BACT
requirements for controlling toxic, including organic, air emissions. Air emissions from the
RPP-WTP will be protective of human health and environment and regulated under a Notice
of Construction approval issued by the Washington State Department of Ecology.

The Regulation and Assumptions: A dangerous waste treatment, storage, or disposal
facility (TSD) _..st meet both of the following criteria to be regulated under Subpart AA:

1. Maﬁages waste that contains, on a time-weighted, annual average basis, at least 10
parts per million by weight (ppmw) organic concentration

Contract No. DE-AC06-96RL13308 — W375
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AND
2. Has process vents associated with distillation, fractionation, thin-film evaporation,
solvent extraction, or air or steam stripping operations

The RPP-WTP meets the first criterion (receives waste containing at least 10 ppmw
organics), but not the second (does not use one of the regulated operations). Because
evaporation is not distillation, the RPP-WTP is not regulated by Subpart AA. Following are
the assumptions and information used to make this determination:

1. The RPP-WTP is subject to permitting under RCRA and WAC 173-303;

2. The RPP-WTP does not qualify for any hazardous waste permitting exemptions under the
provisions of 40 CFR 262.34(a), such as hazardous v ‘e recycling units managing waste
or rin*“90-day” tanks or containers;

3. Wastereceived fromH “ord Tank Farms contains an annual average total organics

concentration of 10 ppmw or greater;

The evaporator vent is the only vent stream where Subpart AA may apply;

The entire Hanford Site Facility restricts total organic emissions from all Site facilities’

affected process vents below 3 Ib/hr and 3.1 tons/year.

il o

Detailed Analy-*-- The question of applicability centers on whether the RPP-WTP uses one
of the regulated process operations specified in the regulation. Distillation, one of the
regulated processes, appears most similar to the RPP-WTP’s evaporation operation.

Subpart AA defines distillation as: “Distillation operation means an operation, either batch or
continuous, separating one or more feed stream(s) into two or more exit streams, each exit
stream having component concentrations different from those in the feed stream(s). The
separation is achieved by the redistribution of the components between the liquid and vapor
phase as they approach equilibrium within the distillation unit.” (40 CFR 264.1031)

The EPA’s background information document (BID)' gives the following technical guidance
to help understand what is regulated:

Distillation is the most commonly used separation and purification procedure in
refineries, solvent recovery systems, large organic chemical manufacturing plants,
and TSDF's. The fundamental operating principles for a distillation column are the
same regardless of the application. This section briefly discusses some of the
principles involved in distillation to provide a better understanding of the operating
characteristics of distillation units.

Distillation is an operation separating one or more feed stream(s)* into two or
more product streams, each product stream having component concentrations
different from those in the feed stream(s). The separation is achieved by the
redistribution of the components between the liquid- and vapor-phase as they
approach equilibrium within the distillation unit. The more volatile components

' Hazardous Waste TSDF - Technical Guidance Document for RCRA Air Emission Standards for Process Vents
and Equipment Leaks, EPA-450/3-89-021, U.S. Environmental Protection Agency July 1990.
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concentrate in the vapor phase, while the less volatile components(s) (sic)
concentrate in the liquid phase. Both the vapor and liquid phase originate
predominantly by vaporization and condensation of the feed stream.

* For batch distillation, the word “charge” should be used in place of

“feed stream.”

The key differences between distillation and the RPP-WTP’s evaporative processes are

summarized in the following table:

| Distillation Evaporation
Separates and purifies one or more specific | The evaporation process reduces the volume
compounds, in this -~ organics, from a of waste by i1 “'scriminately boiling off

given a feed stream

¢ .wa (tha ainor; ics),
condenses it, and d s of it - it does not
separate, purify, or create a “product”

1y C

Involves vapor and liquid phases separating
in a column as they approach equilibrium

The RPP-WTP evaporator separates water
vapor from the waste feed stream, but the
liquid and vapor phases do not approach
equilibrium, nor does the process use a
“column”

Both the vapor and liquid phase originate
_ edominantly by vaporization and
condensatinrn nf the feed stream,

The evaporator’s liquid phase comes from
the waste feed, it does not come from
condensation of the feed stream

Commonly (aithough not always)

intr¢ ~ ces “reflux” so that the condensate
created during distillation falls back down
the distillation column, also called
rectification

Simply concentrates the feed by vaporizing
excesswa -thecond ateis waste and
does not return to the evaporator

The EPA clearly associated distillation with the intentional capture of organic constituents,
so that the organics are/or become useable product(s). The RPP-WTP process is
distinguishable by its unintentional vaporization of organics that are not captured or
separated from the water vapor. The RPP-WTP process is intended and designed to simply
reduce or concentrate the waste feed stream by boiling off excess water. The fact that
organics boil off with the water is coincidental. The RPP-WTP evaporator does not capture
or separate any organics from the removed water. Furthermore, any uncondensed overhead
vapors generated by evaporation at the RPP-WTP are treated in the plant’s offgas treatment
system that will be compliant with Washington State Clean Air Regulations (WAC 173-460).

The EPA is clear that Subpart AA is intended to regulate facilities’ process vents if those
facilities engage in very specific “separation” processes. All the processes listed (distillation,
Fractionation, thin-filmed evaporation, solvent extraction, or air or steam stripping
operations) are “‘separation” technicques. The fact that EPA lists “thin-filmed evaporation”,
but not “evaporation” is significant. “Evaporation’ is conspicuous by its absence.

Contract No. DE-AC06-96RL13308 - W375
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Coulson and Richardson’s Chemical Engineeringz supplements this site-specific technical
analysis. The authors very clearly consider distillation and evaporation two separate and
distinct operations.

In Chapter 18 the authors state, “An important requirement of a distillation
unit is the provision of intimate contact between the vapour (sic) and liquid
streams so that equilibrium is approached” (page 602). In the same volume,
chapter 21 (page 777), the authors define evaporation as, “...one of the main
methods used in the chemical industry for the concentration of aqueous
solutions. The usual meaning of the term is the removal of water from a
solution by boiling the liquor in a suitable vessel, the evaporator, and
withdrawing the vapour.”

It is clear that the RPP-WTP’s evaporator does not perform distillation.

Recommended Path Forward:

Based on an evaluation of applicable regulations to the proposed process system, BNFL Inc.
believes that Subpart AA does not apply to the RPP-WTP facility, and consequently will not
be included in the DWPA. The RPP-WTP facility is not planning to use the equipment
identified in 40 CFR Part 264.1030. However, organic emissions from the evaporators and
the vessel ventilation system in pretreatment will be controlled by best available control
technology for toxic air pollutants (T-BACT) as governed by Washington State Air Quality
Regulations (WAC 173-460). The T-BACT controls and the corresponding emissions limits
will be outlined in the Washington State Department of Ecology’s air quality permit for toxic
air pollutants. The RPP-WTP Toxic Air Emissions Notice of Construction (PL-W375-
ENO000) and the RPP-WTP Toxics Best Ay ~ "ile Control Technology Demonst ion (PL-
W375-EN0010) address the approach to controlling toxic air emissions, and the specific
offgas control technologies that are being proposed with T-BACT.

@N‘QQ 0 .
Jeff Markillie, REM

Lead Environmental Engineer
Environmental Safety

Distribution

PDC

T Rostic ETC1 -P123 J. Markillie ETC1-P113
J. Brown ETC1 -P111 G. Normandin ETC1 -P110
G. Carter FTC1 -R11?2 T Qu-Coker FTC1 _Pl1A
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PT System 110:
PT System 120:
PT System 210:
PT System 220:
PT System 230:
PT System 310:
PT System 320:
PT System 540:
PT System 550:

LP System 130:
LP System 140:
LP System 330:
LP System 340:
LP System 370:
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LAW Feed Receipt

LAW Feed Evaporation

HLW Feed Receipt

HLW Pretreatment

LAW Ultrafiltration

Cesium Removal Using Ion Exchange

Cesium Nitric Acid Recovery

Pretreatment Plant Vessel Vent

Pretreatment Plant Wash and Effluent Collection

LAW Melter Feed Evaporation

LAW Melter Feed Lag Storage
Technetium Removal Using Ion Exchange
Technetium Eluant Recovery

Spent Resin Collection and Dewatering

"7 Syst 510, 550: LAW Pretreatment Plant Effluent Collection
LP System 540: LAW Pretreatment Plant Vessel Vent

LV Systems 110, 131, 132, and 133: LAW Melter Feed

LV Systems 221-226: LAW Melter Glass Pour

LV Systems 231, 232, 233, and 234: LAW Melter Offgas Treatment

LV System 311/312: ILAW Container Receipt And Transfer Lines 1 and 2

LV System 313: ILAW Container Pour Cave Transfer

LV System 314: ILAW Container Buffer Storage

LV System 321/322: ILAW Container Inert Fill and Lid Weld

LV System 331/332: ILAW Container Decontamination, Swabbing, and Monitoring
LV System 340: IHLW Container Storage and Export

LV System 510: LAW Vitrification Plant Liquid Effluent

HV Systems 110 and 131: HLW Melter Feed

HV System 231: HLW Melter Offgas Treatment

HV System 305: Clean IHLW Container Import

HV System 310: IHLW Container Handling and Buffer Store

HYV System 315: Pour Tunnel

HV System 320: IHLW Container Weld, Glass Sampling, and Rework

HV System 330: IHLW Container Decontamination, Swabbing, and Swab Monitoring
HV System 340: IHLW Container Storage and Export

HV System 510: HLW Vitrification Plant Liquid Effluent
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PT System 110: LAW Feed Receipt
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1. Introduction and Scope

The Low Activity Waste (LAW) Feed Receipt system (System PT-110) utilizes six vessels. These six
LAW Feed Receipt Vessels (termed as Receipt Vessels in the subsequent text) will be located in a vault
adjacent to the pretreatment (PT) plant.

2. Applicable Document

DWG-W375PT-PR00017, Process Flow Diagram (PFD) — LAW Feed Receipt System PT-110.

3. Description of System Compon¢—+*3

The system will consist of a total of six LAW receipt vessels. Four vessels are primarily used for feed
receipt from the Hanford Double Shell Tank (DST) system unit. One vessel for contingency space to
accommodate vessel overflows and/or leaks, and the last vessel to receive and lag store LAW feed arising
from HLW pretreatment operations.

The design of the system is such that all six receipt vessels have identical functionality that includes the
ability to:

e Receive, prepare, sample, and store LAW feed from DST, System LP-140 and from System PT-220.

e Transfer LAW Feed to the LAW Feed Evaporation System (System PT-120) and LAW Melter Feed
to the LAW Melter Feed Lag Storage System (LP-140).

o Transfer their contents to the immediately adjacent LAW feed receipt vessels.
e Receive transfers from the immediately adjacent LAW feed receipt vessels.

All six Receipt Vessels will be equipped to transfer LAW process solution outside the bo  lary of
System PT-110. This could include transfers back to the DST or to the LAW Melter Feed Lag Storage
System (System LP-140).

3.1. Civil/Structural Components
The civil/structural components mainly consist of:

e  Multi-vessel cell vault
o Six receipt vessels
¢ A Line Flush Makeup Vessel

Cell — The cell is lined with stainless steel to form a secondary containment. This secondary containment
will accommodate up to 100 percent of the spilled contents of the largest vessel in the cell and will have a
gradient designed to channel fluids to a low spot in order to be removed from the cell. Piping runs
between the top of the vessels and the top of the cell. Penetrations are made through the cell walls.
Valves and piping route the feed from the source tank farm to the individual receipt vessels.

PT System 110 -1
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The piping area is necessary to allow adequate pipe runs to guard against the formation of aerosols in the
pulsejet and RFD air inlets. The cabinet/bulge area houses the cabinets that contain the valves and piping
necessary to operate the reverse flow diverters (RFDs) and pulsejets in each Receipt Vessel.

Receipt Vessels — During normal operation, the vessel will generally be filled to 80 percent of the total
vessel height. Each vessel is made of stainless steel. The bottom (floor) of each vessel is sloped to
facilitate draining.

3.2. Mechanical Components

The mechanical components mainly consist of:
Pulsejet mixers

Reverse flow diverters (RFDs)

Air-actuated val
Pump

Pulsejet mixers — Pulsejet mixers will be employed to agitate the vessel contents. The mixers are
designed to suspend entrained solids.

RFDs — RFDs will be used to effect the inter-vessel transfer and inter-system transfer of LAW feed.

Air-actuated valves — Air-actuated valves are used to control the distribution of feed from the source
tank farms into the receipt vessels.

Pump — The pump is located in the vicinity of the two LAW Feed Receipt Vessels A and F, and the Line

Flush Makeup Vessel (V11027) will be used to transfer rejected LAW feed and flush solution from the
respective vessels. The pump may be used to transfer pretreated feed to the LAW Pretreatment Plant.

3.3. Ventilation Components
The ventilation components consist of:
e Vent station

e Primary ventilation

e  Vault ventilation

Vent Station — A vent station will be located at the DST/RPP-WTP interface pit to prevent siphoning of
the feed transfer line during feed transfer by gravity drainage.

Primary ventilation — The primary ventilation outlet will be routed to the pretreatment secondary offgas
system.

3.4. Instrumentation Components
The instrumentation components consist of:
e Leak detection

e Level monitoring
e Density monitoring

PT System 110 -2
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e Temperature monitoring

Leak detection — The cell will be lined with stainless steel and equipped with a sump containing level
instrumentation which will detect any leaks attributed to in-cell equipment.

A continuous leak detection cable will detect any leaks attributed to the primary pipe of the coaxial pipe
transferring the LAW feed. This leak will be contained in the secondary pipe and routed by  avity to the
Plant Wash Vessel (V11009).

Level monitoring — The level of the vessel and sump contents will be monitored.

Density monitoring — The density of the vessel contents will be monitored. Signals will be routed to the
central ¢ rol room (CCR) within the Pretreatment facility.

essure monitoring There will be pr :m 'mer  the R™™ P 7 jet mixers to bound
the system and prevent oversuck and overflow.

Temperature monitoring — Resistance temperature detectors (RTDs) in thermowells will be installed in
each vessel.

3.5. Miscellaneous Components

The following components are also associated with this system:
Backup power

Sampling system

Sump emptying ejector
Vault wash

Backup power — Backup power will be supplied to systems deemed critical for this system. This
includes: ventilation, mixing equipment, and required instrumentation. Backup power is integrated with
the Pretreatment facility.

Sampling system — An auto-sampling system using RFD transfer will be installed in each receipt vessel.
Sampling is required to confirm the characteristics of the contents of each receipt vessel.

Sump emptying ejector — An ejector will be installed in the cell to transfer the liquid contents from
sump/secondary containment to the effluent system within the Pretreatment facility. Ejectors will also be
used to empty the contents of the receipt vessels (V11020A-F).

Vault wash — Cell and vessel wash capabilities are installed for decontamination and maintenance
activities.

4. Functions

The primary function of System PT-110 is to receive, lag store and transfer LAW from the DST, LAW
Pretreatment and HLW pretreatment systems.

Operating functions are defined as the functions necessary to accomplish the primary functions of the

system. Several operating functions may be needed to accomplish one of the primary functions.

PT System 110-3
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Operating functions may overlap two or more primary functions. The operating functions for System
PT-110 are as follows:

Receive LAW feed (waste) from the DST, System LP-140 and System PT-220
Provide safe lag storage of process solutions

Prepare and sample process solutions

Monitor system

Contain the waste

Transfer the waste

Each of the operating functions listed above is defined in Table 1. Also given in Table 1 is a column
giving the shorthand name that will be  :d to refer to each of the functions from this point forward in
this system description.

Broken up into two parts, Figure 1 shows a simplified op  tional block di: n for normal o] ions of
System PT-110. Also on Figure 1, a table shows which operating function is in use for each Operational
Block. The table is broken up into columns where each column immediately below a block corresponds
to that block. As can be seen from the table, in many instances one Operational Block applies to more
than one operating function.

Table 2 relates the Operational Block Diagram (Fi;  : 1) and its corresnonding operating  nction table
back to the plant item(s) shown on PFD: DWG-W375PT-PR00017. ...us, Table 2 shows how the
functions relate to the plant items shown on the PFD. The column “Corresponding Plant Items” lists the
major pieces of plant items that correspond to each of the operation blocks shown on Figure 1. It should
be noted that the listing of a piece of plant item should be interpreted as including all of the plant item’s
auxiliary apparatus (instruments, reverse flow diverters, pulse-jet mixers, pumps, associated piping, etc.).

5. Normal Operations

5.1. Waste Receipt and Transfer Operation

LAW feed will be pumped across the DST/RPP-WTP interface via a pipeline into the LAW Feed Receipt
Vessels (V11020A/B/C/D/E/F) located in a cell. The cell will be equipped with a dedicated sump. Two
identical pipelines will be available for transfer. Each pipeline will be coaxial and equipped with a
continuous leak detection cable. In the event of a leak, a signal will be sent to the DST control system to
halt the waste transfer. The leaked volume will be collected and contained in the secondary pipe, which
will be transferred by gravity into the Plant Wash Vessel (V15009).

Each feed receipt pipeline is routed to all the receipt vessels: V11020A-F. Two pipelines will be used to

transfer the feed to the receipt vessels. Excess LAW melter feed awaiting LAW vitrification will also be

sent to the LAW feed receipt vessels for lag storage. This transfer will take place when there is sufficient
capacity within System PT-110 to accommodate for the transferred volume.

The inter-Vessel transfer/distribution of vessel contents and the subsequent (inter-System) transfer of the
vessel contents to the downstream process will be performed by reverse flow diverters (RFDs) installed
within the vessels as shown on the PFD: DWG-W375PT-PR00017. It may be noted that the inter-Vessel
and inter-System transfer [i.e. the transfer of contents from the first Vessel (emptying) into the second
Vessel (filling)], can occur simultaneously. All the receipt vessels will have capacity to accommodate
overflow volumes from each other.

PT System 110 -4
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Each of the six receipt vessels will be vented to the Pretreatment Vessel Vent System (System PT-540).
5.2. Pipeline Maintenance

Each transfer of LAW from DST will be followed by a pipeline flush. This will consist of a volume of
inhibited water equivalent to two times the LAW transfer pipe volume. Waste returned to DST will be
followed by a line flush consisting of two pipe volumes of inhibited water. This flush water will be
supplied by the Line Flush Make-up Vessel (V11027). The pump, P11044A/B will be used to transfer the
rejected LAW feed and flush water.

5.3. Decontamination

All the Receipt Vessels will be fitted with internal wash rings for decontamination purposes. An ejector
(W11020) will route the vessel and cell washings to the plan’ v el(V15009, System PT-550).
Cells will be fitted with a wash system for ¢  ntamination | S.

6. Safety and Interlock Requirements

A preliminary overview of the features necessary to maintain safe operations are described below.

Vessel instrumentation, alarms, controls, and/or interlocks will be provided to indicate and/or prevent the
following conditions:

e Vessel contents overflow (level indication, controls, and passive overflow routes to the contingency
vessels)

e Inadvertent gas/steam flowing into the vessel or being generated causing pressurization (vessels
vented to the vessel vent system, temperature indication)

e Loss of vessel system integrity (vessel and sump level indications)

¢ Loss of mixing function (air pressure/flow indication, low or high charge vessel pressure)

e Mixing charge vessel plugging (high charge vessel pressure)

e Transfers from DST and between vessels not permitted if level is high or may cause overflow
e Inadvertent transfer device operation or more than one transfer device operating at a time

e Transfer of contents at wrong time or to wrong location

e High temperature and/or level in the system that could compromise system integrity (instruments,
alarms)

e High or low contents density indication

PT System 110 -5
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Table 1. Operating Functions for System PT-110

Function

Shorthand
Name

Reauirements

Receive LAW Feed from the
DST, LAW Pretreatment and
HLW Pretreatment

Receive

The system will be sized to support batch
transfers from the DST, System LP-140 and
System PT-220.

Provide Lag Storage of the LAW
feed

Store

The system will be sized to provide adequate
lag storage for the initial batch transfer and all
subsequent batch transfers.

Prepare and sample Process
Streams

Monitor System

Contain the Waste

Sample

Monitor

The vessel contents will be mixed and
prepared for sampling. Sampling will be used
in part to determine downstream unit
oneration nrocessine narameters

" strumentation and sampling will be used to
monitor the system’s operation in real-time.

Contain

Transfer Waste

Process equipment will be monitored for
failure/leakage. The system will contain
LAW using materials of construction that are
compatible with the process for the intended
design life. The system will detect, collect,
and remove liquids leaked from the primary
containment system for the intended design
life. In the event of a leak from a vessel, the
contents of the vessel and the sump and/or the
secondary containment will be transferred into
a standby vessel.

Transfer

The system will be sized to meet plant
throughput requirements. It is capable of
routing the LAW feed downstream into the
process and flushing pipelines used for
transfer. The system design should allow
simultaneous transfer (emptying and filling)
of LAW feed between two or more vessels.
Inter-vessel transfers will be used to transfer
the contents from a leaking or overflowing
vessels.

PT System 110 -6
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Figure 1. Operational Block Diagram
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PT System 120: LAW Feed Evaporation

PT System 120 - i
28 April 2000



AN b WN

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
38
39

BNFL-5193-RCRA-01, 2v.2
RPP-WTP Dangerous Waste Permit Application
Appendix 4F

1. Introduction and Scope

The Low Activity Waste (LAW) Feec  raporator receives and evaporates LAW feed from the Hanford
Double Shell ink (DST) system unit and various recycle streams from within the pretreatment process.
The streams are evaporated to minimize the throughput volume to downstream unit operations. For
optimum performance of the ion exchange processes, which are downstream of the LAW Feed
Evaporation System.

2. Applicable ™ocument

Pl - LAW Feed Evaporator, (System No.PT-120,1  ~ing No. DWG-W375PT-PR00003)

3. Description

The LAW feed evaporator is a continuous, forced circulation, vacuum evaporation system. This
description of the evaporation system has been divided into the following subsections: evaporator feed
receipt, evaporator operation and evaporator overheads system.

3.1. Evaporator Feed Receipt

LAW Envelopes A, B and C are  ceived and stored prior to evaporation. Envelope D wastes will be sent
to the HLW process for treatment. Permeate, equivalent to one of the LAW Envelopes, generated during
the initial de-watering of Envelope D, will be sent to the LAW Feed Evaporator. Additionally, Envelope
D solids are to be washed or leached to remove sodium oxalate, chrome, phosphate, aluminum or other
waste components. This permeate does not necessarily comply with the limits of LAW Envelo A, B

1 C, but will also be routed to the AW feed evaporator. A typical daily feed to the LAW feed
evaporator consists of one of the LAW feeds (Envelope A, B, or C), and recycled streams from the LAW
pretreatment process. The LAW feed may be either material transferred to RPP-WTP as LAW feed or
HLW permeate or a combination of both.

Waste feed streams are transferred in batches to one of the two receipt tanks (V11001A and V11001B).
The two receipt tanks are normally operated with one tank feeding the evaporator system while the other
tank is filling. Each receipt tank has a pulsejet agitation system to provide mixing and to prevent settling
of entrained solids.

3.2. Evaporator Operation

The evaporator feed from the receipt tanks is pumped by reverse flow diverters (RFD’s) (P11001A/B and
P11002A/B respectively) to the LAW feed evaporator feed breakpot (V11004). The LAW feed flows by
gravity through the LAW feed evaporator lutepot (V11050) to the pipeline located between the separator
vessel (V11002) and the suction side of the recirculation pump (P11004). The recirculation pump
maintains a h* "\ flow rate around the evaporation system. The recirculation pump transfers LAW
through the reboiler (E11001) and back into the separator vessel (V11002). Recirculating liquor is
prevented from boiling in the reboiler tubes by maintaining sufficient hydrostatic head to increase the
boiling point above the temperature of the liquor in the reboiler.

PT System 120 -1
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As the liquid travels through the reboiler, the hydrostatic head diminishes and flash evaporation occurs as
the flow enters the separator vessel. The liquid continues to flash to equilibrium and the vapor and liquid
streams are separated. The liquid stream circulates in this closed loop (becoming more concentrated),
while the vapor stream passes to the evaporator overheads system.

After the LAW recirculating within the evaporator system is sufficiently concentrated, it is pumped out of
the evaporator system using RFD’s P11003A/B and P11043A/B. The concentrate off-take is situated in
the discharge line of the recirculation pump at the lowest point in the evaporator recirculation loop. The
concentrated LAW stream is discharged into either the LAW feed evaporator concentrate transfer
breakpot (V11051B) or the LAW feed evaporator concentrate transfer pulsepot (V11051A), which
prevents siphoning of concentrate product from the evaporator to the evaporator concentrate buffer tanks
(V12010A/B) in the LAW Ultrafiltration System (System PT-230).

3.3. Evapora verheads Syst

The overheads first pass through the primary condenser (E11002) where the majonty of the water driven
off in the evaporator is condensed. A two-stage steam ejector system (W11001A/B and W11002A/B)
maintains a vacuum in the evaporator. Vapor from the steam ejectors is condensed in an inter-condenser
(E11005) and an after-condenser (E11003). The condensate from the primary condenser, inter-condenser
and after-condenser is sent to the process condensate pot (V11005). Condensate from the primary
condenser is monitored continuously for activity. If the activity in the condensate is within specifications
for transfer to the Process Condensate Collection System (System LP-510), the condensate is transferred
to the process condensate vessels (V45028 A/B/C) in the LAW pretreatment plant by the condensate
transfer pump (P11066A/B), through the clean condensate valves (AV110116/7). ™ the activity of the
condensate is not within Effluent Tr  ment Facility (ETF) specifications, the contaminated condensate is
recycled to the filling LAW feed evaporator feed vessel (V11001A/B) by the condensate transfer pump
(P11066A/B) through the contaminated condensate valve (AV110118/9). Non-condensable gases, which
have been extracted from the evaporator system, pass to the Pretreatment Vessel Vent System

(System PT-540/770) via the demister (V11010).

4. Functions

4.1. Functional Requirements

The primary function of the Low Activity Waste (LAW) Feed Evaporator is to reduce the throughput
volume of the ultrafiltration process and subsequent unit processes downstream of the evaporation
system. The LAW Feed Evaporator receives LAW feed and miscellaneous recycle streams.

To achieve the primary function, the LAW Feed Evaporator system contains equipment that performs the
following unit operations:

e Receiving Waste

e Transferring Liquors

e Evaporating Waste

¢ Condensing Vapor and Venting Non-Condensable Gases

These unit operations accomplish the primary function, reducing the downstream volume. The
operational functions can include one or more of the following functional purpose:

e (Contain the waste

PT System 120 - 2
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Monitor/control system
“ample process streams

A description of the work activities is shown in Table 1. Table 2 presents a description of the operational
functions and associated work activities.

4.2

Safety Related Functions

The design of the system will minimize the risk of breach of primary containment. The following
principles will be adopted:

Vessels will have level instrumentation with high alarm and trip functions to minimize the chances of
overflowing.

Vessels will have a designated overflow route designed to handle the largest possible flowrate into the
vessel. The overflow routes are as follows:

1 V11001A/B - overflow to each other with ultimate overflow to the plant wash vessel (V 5009,
PT-550)

2 V11004 - overflows to V11001B

3 V11005 - overflows to the plant wash vessel (V15009, System PT-540)

4 VI11051A - overflows to evaporate concentrate buffer vessel A (V12010A, System PT-230)
5 VI11051B - overflows to evaporate concentrate buffer vessel B (V12010B, System PT-230)
6 V11002-o flowsto V11005 via E11002

In case of an incell equipment failure, the waste will be contained in the secondary containment
(CS cell) from where there will be an engineered route back into the process.

Detection ¢  eak via cell sump level instrumentation and provision to remove waste from the sump.
Monitoring of the steam condensate from the reboiler (E11001) for process liquor breakthrough.

The condensate from the primary condenser will be monitored for activity breakthrough from the
evaporator.

Local area monitor in the condenser room.
The cooling water return lines used by the overheads condensers will be monitored to ensure that a
breach of primary containment due to a heat exchanger tube failure is detected and appropriate action

can be taken.

A cell liner wash system for decontaminating the process cell will be provided. The process cell will
be lined with stainless steel to contain the largest credible leak.
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e Monitoring the pressure drop across the demister in the separator vessel (V11002), by pressure
instrumentation.

¢ Controlling the vacuum in the separator vessel by a controlled air inbleed into the vapor discharge
line from the primary condenser (E11002). A pressure instrument on the separator vessel will
modulate the air inbleed valve. Primary pressure measurement is for the sub-atmospheric control of
the vessel. A second pressure measurement would provide information and control for atmospheric
and elevated pressure.

5. Normal Operations

Tl LAW feed evaporator feed tanks (V11001 A/B) operate in opposite stages of their cycles i.e. while
V.11J901A is filling; V11001B is emptying and vice versa. V11001A/B are sized to accept the daily feed
fre ‘es:

e Offspec effluent from the plant wash vessel, V15009 (System PT-550).

e _ ntaminated process condensate from the contaminated effluent vessels V15013/18 (System
PT-550).

e Recycled flush liquor from the Spent Resin System, resin flush collection vessel V43136 (System
LP-370)

e Entrained solids wash permeate recycle from the permeate hold vessels V12015A/B.(System PT-230)

e HLW ultrafiltration permeate from the HLW ultrafiltration permeate collection vessels V12006A/B/C
(System PT-220)

e LAW feed from the LAW receipt vessels V11020A-F (System PT-110)

¢ Contaminated process condensate from the process condensate pot V11005

The evaporator is fed by RFD’s (P11001A/B, P11002A/B) within the LAW feed evaporator feed vessels
(V11001A/B). The evaporator feed is pumped to the LAW feed evaporator feed breakpot (V11004) from
v re it drains by gravity through a lutepot (V11050) and enters the evaporator recirculation loop on the
suction side of the recirculation pump (P11004). When the recirculating liquor reaches the separator
vessel, flash evaporation occurs due to the reduced pressure in the vessel. This reduced pressure lowers
the boiling point of the liquor. This reduction in boiling point prevents corrosion of the evaporator by
chlorides, which may be present in the LAW feed.

The evaporator is operated in a semi-batch mode of operation. The evaporation occurs continuously but
the feed to the recirculation loop and concentrate offtake from the recirculation loop occur batchwise.
This is accomplished by controlling the level in the evaporator separator vessel between a high and low
setpoint. When the level falls to the low setpoint the LAW feed RFD in the feeding vessel (P11001A/B
in V11001A or P11002A/B in V11001B) pumps evaporator feed into the recirculation loop until the level
in the separator vessel reaches the high level setpoint. The evaporator boils the liquor until either the
required product density or the low level setpoint is reached. If the required product density is reached,
the concentrate offtake RFD (P11003A/B or P11043A/B) is operated. Concentrate product is pumped
from the evaporator recirculation loop until the low level setpoint in the separator vessel is reached. The
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Appendix 4F

use of P11003A/B or P11043A/B to pump concentrate product from the evaporator depends upon which
of the two evaporator concentrate buffer vessels (V12010A/<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>