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1 Errata to the Integrated Emissions Baseline Report for the Hanford Tank Waste
2 Treatment and Immobilization Plant (24590-WTP-RPT-PO-03-008, Rev 0)
3
4 The Integrated Emissions Baseline Report for the Hanford Tank Waste Treatment and Immobilization

5 Plant (referred to herein as the "emissions report") is a document that will be routinely updated to reflect
6 changing design features that influence emissions at the WTP. The current emissions report
7 (24590-WTP-RPT-PO-03-008, Rev 0) does not consider several recent design changes that are reflected
8 in the narrative of the Environmental Risk Assessment Work Plan for the Hanford Tank Waste Treatment

9 and Immobilization Plant (24590-WTP-RPT-PO-03-008). These changes include the deletion of the
10 technetium ion exchange process in pretreatment, rearrangement of the treated activated carbon unit in
11 low-activity waste (LAW) vitrification, and rearrangement of the treated activated carbon and silver
12 mordenite units in high-level waste (HLW) vitrification. These changes will be reflected in the next
13 revision to the emissions report. Each of the design changes, along with their expected impact to air
14 emissions, is discussed below.
15
16 Removal of Technetium Ion Exchange

17 The conceptual and preliminary design of the WTP included a processing step to remove soluble
18 technetium from the LAW waste stream using ion exchange. Under the earlier design, technetium-99
19 removed from the LAW waste stream was transferred to the HLW vitrification facility for
20 immobilization. Recently, the US Department of Energy (DOE) and WTP concluded that technetium-99
21 removal was not a necessary, practical, or cost-effective process, and the decision was made to delete the
22 technetium ion exchange process. Subsequent revisions to the emissions report will remove technetium
23 ion exchange from the narrative, figures, and emissions model.
24
25 The deletion of technetium ion exchange will result in a different emissions profile for technetium-99.
26 The emission rates for constituents of potential concern other than technetium-99 will not be affected by
27 the deletion of the technetium ion exchange process. The table below summarizes the technetium-99
28 emission rates that correspond to unabated and abated emission points in the facility without the
29 technetium ion exchange process. For comparative purposes, the emission rate estimates that applied
30 with technetium ion exchange in place have been included in the table as well. Comparison of the
31 emission rates reveals that the abated and unabated emission values in pretreatment are essentially
32 unaffected by the change. The unabated and abated emissions of technetium-99 in the LAW vitrification
33 facility are observed to increase. The increased technetium emissions are the result of the soluble fraction
34 of technetium (that is, the fraction of technetium that was previously removed from the LAW) entering
35 the LAW melter and receiving less treatment than that received in the HLW offgas system. Specifically,
36 the presence of a high-efficiency mist eliminator (HEME) in HLW results in a higher overall technetium
37 removal efficiency than that of the LAW vitrification offgas system. The abated and unabated emission
38 values associated with the HLW vitrification are seen to decrease slightly due to a reduced amount of
39 technetium-99 processed through the HLW melter and offgas system.
40
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Unabated and Abated Emission Rates of 99Tc With and Without Technetium Ion Exchange

Feed Unabated Streams Abated Streams

FRP14 PVPO1 PJV04 LMP06 HMP06 PJV32 PVP12 PJV11 LVP26 HOP33 PJV34

PT Vessel PT LAW HLW HLW PT Vessel PT LAW HLW HLW
WTP Feed Vent RFD/PJM Melter Melter PJM/RFD Vent RFD/PJM Melter Melter PJM/RFD

Compound Ci/d Ci/d Ci/d Ci/d Ci/d Ci/d Ci/d Ci/d Ci/d Ci/d Ci/d

"Tc without 1.86E+02 1.57E-03 1.79E-02 1.1lE+01 8.16E+01 1.27E-07 1.18E-l 1.79E-08 7.1OE-07 5.24E-08 6.33E-13
ion exchange

"Tc with 1.87E+02 1.53E-03 1.84E-02 3.75E-01 9.32E+01 1.43E-07 1.15E-l I 1.84E-08 2.41E-08 5.98E-08 7.17E-13
ion exchange

1
2 Rearrangement of LAW Vitrification Secondary Offgas System

3 The LAW vitrification secondary offgas system has been rearranged to increase the life expectancy of the
4 catalyst used in the thermal catalytic oxidizer (TCO). Prior to the rearrangement, the secondary offgas
5 configuration consisted of high-efficiency particulate air (HEPA) filtration, thermal catalytic oxidation,
6 selective catalytic reduction (SCR), caustic scrubbing, and sulfur impregnated carbon adsorption. The
7 existing emissions report reflects this prior configuration, as shown below.
8

9 Csic Carbon LAW
HEPA TCO SCR Scrubber BeStc

10
11 The rearranged configuration places the activated carbon adsorption unit between the HEPA filters and
12 TCO. The carbon bed will remove mercury and other halides from the stream prior to being treated by
13 the TCO, thereby increasing the life expectancy of the TCO catalyst. The offgas continues through the
14 SCR process and caustic scrubber as before, prior to being released to the LAW stack. The rearranged
15 secondary offgas system design will be reflected in the next revision to the emissions report, as shown
16 below.
17

u TCOCaustic LAW

18 Bc subber Stack

19
20 The LAW vitrification secondary offgas system rearrangement is not expected to result in any changes to
21 the estimated emission rates currently reflected in the emissions report.
22
23 Rearrangement of HLW Vitrification Secondary Offgas System

24 The HLW vitrification secondary offgas system has also been rearranged to increase the life expectancy
25 of the thermal catalytic oxidizer. Prior to the rearrangement, the secondary offgas system configuration
26 consisted of HEPA filtration, followed by thermal catalytic oxidation, selective catalytic reduction, silver
27 mordenite (AgM), and activated carbon adsorption. The existing emissions report reflects this prior
28 configuration, as shown below.
29

30 Carbon HLW

3H Ced Stack

31
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1 The rearranged configuration will place the activated carbon adsorption and silver mordenite units
2 between the HEPA filters and TCO. The carbon bed and silver mordenite will remove mercury, iodine,
3 and other halides from the stream prior to being treated by the TCO, thereby increasing the life
4 expectancy of the TCO catalyst. Following thermal catalytic oxidation, the offgas will proceed through
5 the SCR process and be discharged to the HLW stack. The next revision to the emissions report will
6 reflect the rearranged configuration, as shown below.
7

Carbon HLW

8 HPA Bed AgM TOO SO Stack

9
10 The HLW vitrification secondary offgas system rearrangement is not expected to result in any changes to
11 the estimated emission rates currently reflected in the emissions report.
12
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Executive Summary

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) is designed to vitrify radiochemical
waste comprised primarily of inorganic salts and oxides, with smaller amounts of organics and
radionuclides. An engineering estimate of stack emissions is necessary to facilitate preparation and
approval of air permits required for construction and operation of the WTP. The emissions information
will also be used to support human health and ecological risk assessment.

Previously released emissions reports, including the Integrated Emissions Baseline Reportfor the River
Protection Project Waste Treatment Plant (RPT-W375-ES0000 1) and the Integrated Emissions Baseline

Report Update (24590-WTP-RPT-PT-02-002), contained estimated emission rates for 470 organic,
inorganic, and radionuclide constituents of potential concern (COPCs) from the WTP. The emission rates
were estimated using the steady state flowsheet model (SSFM), ACM (Aspen Custom Modeler). This
report supercedes earlier reports and reflects emission estimates that are consistent with current regulatory

permitting assumptions and aligned with WTP design evolution and research and technology (R&T) data
reconciliation.

A team comprised of personnel from the process operations and environmental and nuclear safety

(E&NS) groups have cooperatively produced this emissions report. The following summarizes the report
results:

" The emissions profile presented is adequately conservative and bounds the emissions of 2 low-

activity waste (LAW) melters with expanded capacity and 2 high-level waste (HLW) melters.

* Estimated emission rates for 250 organic feed constituents, 120 organic products of incomplete
combustion (PICs), 49 inorganic constituents, 46 radionuclide constituents, and 5 criteria pollutants
have been predicted. These emissions are associated with 2 pretreatment process flues, 1 LAW
vitrification process flue, and 3 HLW vitrification process flues. Pretreatment, LAW, and HLW cell

flues are not part of the scope of this document.

* Predicted emission rates for all 470 COPCs are conservative. The concentration of the toxic organics
in the feed utilized for this analysis is 280 times greater than detected concentrations or the detection
limit of an actual Hanford tank sample collected from a high organic-bearing waste. The inorganic
and radionuclide feed bases are also conservative. WTP contractual maximum concentrations or

Hanford "best basis inventory" (BBI) maximum concentrations were used as the basis for inorganic
and radionuclide COPCs.

" The WTP baseline steady state flowsheet was used to produce this emissions profile. This flowsheet
represents the WTP design as of January 2, 2003. It also reflects the latest design bases and R&T
information.

" R&T data from testing at the Vitreous State Laboratory (VSL) was used to estimate generation rates

of PICs from all 3 facilities. The PIC emission rates were calculated on the basis that these
constituents are present in the stack at an upper analytical detection limit.

* Evaporator partitioning and organic vessel vent emissions were predicted from known liquid phase
concentrations using vapor-liquid equilibrium. Henry's Law constants for 250 organic compounds in
the feed were compiled for the vapor-liquid equilibrium calculations.
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1 Introduction

In May of 2001, Bechtel National, Inc. (BNI), released the first revision of Integrated Emissions Baseline
Report for the River Protection Project Waste Treatment Plant, RPT-W375-E00001 (hereinafter
referred to as the "Emissions Report"). The Emissions Report contained an estimate of stack emissions

based on the April 2000 design of the Hanford Tank Waste Treatment and Immobilization Plant (WTP).
These emission estimates were necessary to support air permits for construction and operation of the
WTP.

Since the release of the Emissions Report, new R&T testing data has been made available to the project
that affects the emissions generation. Also, design changes have occurred, including a shift to a 2 LAW
melter and 2 HLW melter (2 + 2) configuration. In addition, the bases for the emissions profile have been
reviewed and updated by a team comprised of personnel from process operations and E&NS with inputs
from R&T and process engineering. Several sub-teams were formed to review different aspects of the
bases, ranging from the feed vector to the removal efficiencies and assumptions. Each team used the
latest R&T data and design basis as input and updated the bases, as necessary.

In order to incorporate the updated bases from the emissions task teams and to reflect the new 2 + 2
melter configuration, an updated emissions profile was developed and is presented in this report. The
data from this profile will supplement the update of the risk assessment analysis and air permits.

Design changes reflected in this new emissions profile are addressed in the following text.

1.1 Pretreatment Facility Changes

* Tank reconfiguration

* Evaporation of HLW feed through the feed evaporator

* Treatment of LAW and HLW feeds through the same ultrafiltration unit

* Deletion of the low-level pretreatment plant

* Treatment of all vessel vents and evaporator overheads in a common offgas system

" Replacement of the pulse-jet ventilation (PJV) system high-efficiency mist eliminator (HEME) with a
demister

1.2 LAW Facility Changes

" Deletion of I LAW melter

" Addition of treated activated carbon beds for mercury abatement

1.3 HLW Facility Changes

* Addition of a second HLW melter and its associated offgas train

* Addition of treated activated carbon beds for mercury abatement

* Deletion of the caustic scrubber

" Addition of the silver mordenite unit for radioactive iodine removal and acid gases

* Addition of a NO, selective catalytic reducer
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24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

These changes reflect the WTP project's design as of 2 January 2003.

The intent of this emissions estimate is to arrive at appropriately realistic and conservatively bounded
emission rates that rely upon defensible, documented assumptions. The emission rates at the process
flues are referred to in this document as abated emissions. This document also presents unabated
emission rates. These unabated emission rates correspond to the emission rates of COPCs at generation
points in the process. This document provides the methods and assumptions for arriving at the emission
rates from the emission sources addressed below.

1.4 Pretreatment Emission Sources

Pretreatment emission sources consist of the following:

" Unabated emissions from the evaporator offgases, vessel vent exhaust, and exhaust from the
reverse-flow diverters (RFDs) and pulse-jet mixers (PJMs)

* Abated emissions from the pretreatment offgas treatment system

1.5 LAW Vitrification Emission Sources

LAW vitrification emission sources are:

* Unabated emissions from the LAW melter

* Abated emissions from the LAW melter offgas treatment systems, including vessel vents

1.6 HLW Vitrification Emission Sources

Lastly, HLW vitrification emission sources are made up of the following:

" Unabated emissions from the HLW melter and PJM/RFD exhaust

* Abated emissions from the HLW melter offgas, RFD/PJM exhaust, and vessel vent offgas treatment

systems

This document is structured as outlined below.

* Section 2 provides an overview of the WTP process.

" Sections 3, 4, and 5 identify the COPCs evaluated and describe the steady state flowsheet model
(SSFM), the primary tool used for the evaluation.

* Sections 6, 7, and 8 provide the flowsheet conditions, flowsheet structure, and bases for the emissions
profile generation.

* Section 9 of this report provides a summary of the emissions estimates.

* Appendix A contains SSFM stream-specific report output for unabated, abated, and feed points in the
WTP process. The rest of the appendices provide supporting documentation for the emissions profile
generated.
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2 Process Configuration

2.1 General Description

The previous emissions report (Integrated Emissions Baseline Report for the River Protection Project

Waste Treatment Plant, RPT-W375-ES-00001) estimated emissions using a flowsheet that was based on
the WTP conceptual design available at the time. Since then, the design of the WTP has evolved;
therefore, the current emissions flowsheet reflects those changes and improvements. Table I lists the
process flow diagrams (PFDs) that establish the basis for the updated emissions flowsheet and analysis.

One significant design change has been incorporated into the current emissions flowsheet that is not
reflected in the low-activity waste (LAW) and high-level waste (HLW) process flow diagrams depicted in
Table 1; this change pertains to a new configuration of LAW and HLW melters. The previous emissions
report (RPT-W375-ES-00001) was based on continuous operation of 3 LAW melters and 1 HLW melter.
In 2002, the US Department of Energy (DOE) and the WTP project jointly agreed to shift to a design
based on operation of 2 LAW melters and 2 HLW melters, which is reflected by the current emissions
flowsheet.

Figure 1 provides a simplified overview of the WTP process. In Figure 1, the movement of LAW and
HLW waste can be traced from a starting point in the DOE double-shell tank system (shown in the lower-
left corner of the diagram) through the various pretreatment unit operations (including feed evaporation,
ultrafiltration, cesium, and technetium ion exchange) and into the LAW and HLW melter systems. The
treatment of offgas resulting from operations of the pretreatment and melter processes, (including reverse
flow diverter and pulse-jet mixing and vessel ventilation of vessels not individually depicted on the
diagram), can also be traced to a point source emission location in the pretreatment, LAW vitrification, or
HLW vitrification stack. The diagram has shading to distinguish the offgas treatment steps from other
process operations.

Figures 2, 3, 4, and 5 provide a more detailed depiction of the WTP process. Figures 2 and 3 focus on the
pretreatment processes and vessels. Figures 4 and 5 show the LAW vitrification and HLW vitrification
processes, respectively. The arrows and lines leaving Figures 2, 3, 4, and 5 are positioned in a fashion
that allows the reader to place them side to side and view the overall integrated process. The figures show
the configuration of major system components and include selected stream names that correspond to
stream identifiers in the steady state flowsheet model (SSFM). Figure 2, for example, shows
stream FRP14 coming from the double-shell tanks into the HLW feed receipt vessel. Stream FRPl4 is
the unique identifier in the SSFM that corresponds to the HLW feed vector established for the emission
estimate. Additional details are included in Sections 8.2 and 8.3 on the assumed composition and basis
for this feed stream. General process descriptions for the 3 main WTP facilities are spelled out below.

2.2 Pretreatment Overview

The Hanford tank farm contractor transfers waste from the waste tanks to the WTP pretreatment facility.
LAW Envelopes A, B, and C are transferred to the WTP as solutions that contain some undissolved solids
(Envelope D-type waste or undesignated LAW precipitated salts). HLW undissolved solids (Envelope D)
are transferred as slurry to the WTP pretreatment facilities.

Low sodium concentration (< 5 molar) waste received from the tank farms and some low sodium
concentration recycle streams from the pretreatment and vitrification facilities are concentrated in the
waste feed evaporator. In most cases, the sodium concentration from the waste feed evaporator is about
5 molar sodium. However, other processing constraints (for example, undissolved solids concentration
and slurry-specific gravity) may require a lower sodium concentration.
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When the sodium concentration is acceptable for further processing (either as received or after
evaporation), the waste goes through the following processes:

* Feeds from LAW Envelopes A or B are blended with HLW feeds (Envelope D) in an ultrafilter
preparation vessel. The ratio of LAW to HLW undissolved solids is established to support both LAW
and HLW glass production rates. The blended HLW and LAW feed streams undergo a filtration
process that separates LAW liquid stream (permeate) from the slurry. The LAW permeate is then
processed through the ion exchange (IX) processes discussed below. The concentrated solids slurry is
caustic leached (if warranted), washed, and blended before being transferred to the HLW vitrification
facility.

" Envelope C feeds contain organic complexants that cause the Sr and some TRU waste to remain in
the solution. This waste undergoes a 90Sr/TRU precipitation process before filtration. The filtration
step then separates the 90Sr/TRU solids, manganese oxide solids (a byproduct from the precipitation
process), and entrained solids from permeate (LAW stream). The 9 Sr/TRU precipitate is washed and
stored for blending with HLW feed before HLW vitrification. The 90Sr/TRU precipitate (Envelope C
solids) are not caustic leached. Envelope C permeates are processed through the IX processes.

" After filtration, the permeate undergoes IX to remove "'Cs and 99Tc. The 137Cs and 99Tc eluates are
concentrated by evaporation; it is then blended with pretreated HLW solids before being transferred
for HLW vitrification. The last step taken in the pretreatment facility is to concentrate the treated

LAW liquid by evaporation prior to transferring for LAW vitrification processing.

The pretreatment building also contains a process vessel ventilation system, an offgas treatment system,
and a stack. Liquid effluents are either recycled back into the facility or sent to the Hanford Site liquid
effluent retention facility (LERF)/200 Area effluent treatment facility (ETF). Figures 2 and 3 represent an
overview of the pretreatment process.

2.3 LAW Vitrification Overview

Treated Envelopes A, B, and C supernatants from pretreatment are processed for LAW vitrification. The
LAW vitrification process consists of 2 melter systems operated in parallel. Each melter system has a set
of feed preparation vessels, a large-capacity, joule-heated ceramic melter, and an offgas treatment system.
The facility also has a secondary offgas system shared by the 2 melter systems. The following description
applies to each of the 2 LAW melter systems.

Pretreated LAW waste feeds are received into 1 of 2 common LAW concentrate receipt vessels inside the
LAW vitrification building. Batches of concentrated LAW feed are transferred from these vessels to feed
preparation vessels, where glass formers and sucrose are added and blended to form a uniform batch of
feed to the LAW melters. The slurry feed is transferred to the melter feed vessels, where it is fed
continuously to the LAW melters.

Each LAW melter is designed to a nameplate rate of 15 metric tons per day of immobilized low-activity
waste (ILAW), and to operate between 950 'C and 1150 'C. The feed enters the melter from the top and
forms a cold cap above the melt pool. Volatile components in the feed are evaporated or decomposed,
then drawn off through the melter offgas system. Nonvolatile components react to form oxides or other
compounds dissolved in the glass matrix. Bubblers agitate the mixture to increase the glass production
rate. Finally, an airlift system pours the glass from the melter into stainless steel containers.

Each LAW melter system has its own primary offgas equipment, including a film cooler, submerged bed
scrubber (SBS), and wet electrostatic precipitator (WESP). Particulates and condensables, including
entrained or volatilized radionuclides in the melter offgas stream, are captured in the SBS and WESP.
Condensables from the SBS and the WESP are collected in the liquid effluent system and recycled to the
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treated LAW evaporator in the pretreatment facility. The primary offgas systems join after the WESP,
and are routed to the secondary offgas system. At this point, the LAW vessel vent header joins the offgas
stream. The secondary offgas system provides final filtration, destroys organics, reduces NO,, and
removes halides and mercury. This is done by using high efficiency particulate air (HEPA) filters, a
thermal catalytic oxidizer, a selective catalytic reducer, a caustic scrubber, and treated activated carbon
beds. Figure 4 provides an overview of the LAW vitrification process.

2.4 HLW Vitrification Overview

The HLW vitrification facility receives the pretreated HLW feed from the pretreatment facility. Treated
Envelope D slurry and the LAW intermediate waste products (separated 90Sr/TRU, 137Cs, and 99Tc) make
up the feed to the HLW vitrification facility. The HLW vitrification process consists of 2 joule-heated
ceramic melters fed by independent feed and blending vessel trains, a dedicated offgas treatment system
for each melter, and a common secondary effluent collection system. A common canister receipt system
supplies canisters to separate melter pouring systems, providing IHLW to a common product canister
decontamination and export system. HLW feed concentrate is transferred from the pretreatment building

to the HLW concentrate receipt vessels in the HLW vitrification building. Batches of HLW feed
concentrate are transferred to 1 of the 2 melter feed preparation vessels. The feed concentrate is blended
with glass-forming chemicals and sucrose, then mixed to ensure a uniform mixture. The melter feed
slurry is transferred to the melter feed vessel, where it can be fed to a dedicated HLW melter.

Each HLW melter is designed to operate between 950 'C and 1200 'C at a nameplate rate of 3 metric tons
per day IHLW. Melter feed slurry is introduced at the top of the melter and forms a cold cap on the
surface of the melt pool. Water and volatile components evaporate or decompose and are drawn off

through the offgas system. Nonvolatile components react to form oxides, which become part of the
molten glass.

Each HLW melter has a dedicated primary and secondary offgas system where the offgas from the melter
passes through a film cooler, submerged bed scrubber (SBS), wet electrostatic precipitator (WESP),
high-efficiency mist eliminators (HEMEs), and HEPA filters, to remove particulates and radionuclides.
The offgas then passes through a secondary offgas system consisting of recuperative heat exchangers,
fans, a thermal catalytic oxidizer, a selective catalytic reducer, a silver mordenite column, and treated
activated carbon beds. This secondary system destroys organics, reduces NOx, and removes halides and
mercury.

An airlift system inside the melter pours molten HLW glass into stainless steel canisters. The filled
canister is then inspected, the glass sampled (as necessary), and the canister sealed. The canisters from
the 2 melters are decontaminated by a nitric acid/cerium (1N0 3/Ce 4 ) chemical milling process that
dissolves a thin layer of the canister outer wall material. Canister decontamination waste effluents are
then recycled and transferred to the pretreatment building. Figure 5 provides an overview of the HLW
vitrification process.

2.5 Emissions Objective

Figure 6 graphically depicts the objectives of the emissions estimate. For this emissions estimate, it is
assumed that the WTP feed streams contain 350 individual constituents of potential concern. An
additional 120 products of incomplete combustion (PICs) that could be generated as a result of the
treatment process are also considered. The resulting emission rates for 470 constituents from the
pretreatment and vitrification processes are estimates.
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3 Constituents of Potential Concern

This section provides the bases for selecting the constituents of potential concern (COPCs) analyzed in
this report. The WTP emissions estimate scopes 470 COPCs, which were identified through development
of the Final Work Plan for Screening Level Risk Assessment for the WTP (RPT-W375-ENOOOOl, BNFL
2000). These COPCs were originally selected with consideration to guidance provided in the Human
Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities (EPA 1998), the Screening

Level Risk Assessment Protocol for Hazardous Waste Combustion Facilities (EPA 1999), and through

interactions with EPA Region 10 and the Washington State Department of Ecology.

The COPC selection criteria identified compounds that fell within one or more of the following
categories:

" A compound with the potential to be emitted due to the presence of the compound or its precursors in
the waste feed

* A compound that was potentially a product of incomplete combustion

" A compound potentially toxic to humans

* A compound with a propensity for bio-accumulating or bio-concentrating in human and ecological
food chains

The 470 COPCs contain chemical and radionuclide constituents, and include compounds not known to be
present at detectable concentrations in the actual waste. A total of 304 chemical COPCs associated with

WTP feed streams were identified. The chemical COPCs are comprised of 250 organic compounds, 49
inorganic compounds, and 5 criteria pollutants. An additional 120 organic PICs were identified as being
potentially formed in the treatment process. The chemical COPCs were compiled using input from the
following sources:

* Regulatory Data Quality Objectives Supporting Tank Waste Remediation System Privatization

Project (Wiemers and others, 1998)

* List of PICs identified in Table A. 1, Human Health Risk Assessment Protocol for Hazardous Waste

Combustion Facilities (EPA 1998)

* Criteria pollutants regulated by the National Ambient Air Quality Standards (40 CFR Part 50)

Table 2 lists the 250 organic COPCs and 120 organic PICs. Table 3 lists the 49 inorganic COPCs and the
5 criteria pollutants. In each table, the compounds are sorted using their unique Chemical Abstracts
Service (CAS) registry number.

A total of 46 radionuclide COPCs were identified to be associated with WTP feed streams. The
radionuclide COPCs were derived from Hanford's best basis inventory and include 16 radionuclides
identified as contributing greater than 99.99 % of the radioactivity in the tank waste (Kupfer 1997).
Information used to establish the radionuclide inventory originated from key historical records, various
chemical flowsheets used in reprocessing of irradiated Hanford Site reactor fuels, and from calculations
of radionuclide isotope generation and decay. Table 4 identifies the 46 radionuclide COPCs.

Additional details on the selection of COPCs can be found in Section 4.0 of the Final Work Plan for
Screening Level Risk Assessment for the WTP (RPT-W375-ENOOOO 1).

Page 6



24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

4 Analysis Tool

The emissions estimate was developed using the WTP project's baseline steady state flowsheet model
(SSFM). This flowsheet is representative of the latest WTP design and is constantly being updated to
include the latest design bases, requirements, and R&T testing results. The flowsheet tracks the main
constituents that are expected to have the biggest impact on the material and heat balance of the plant.
The constituents tracked in the flowsheet account for 117 of the constituents of potential concern

(COPCs) required to be analyzed, per Section 3. Thus to facilitate the estimation of the rest of the
COPCs, several calculations were performed which determined these emission rates based on the results
provided by the steady state flowsheet. Section 5 describes this process in detail.

The SSFM tracks the partitioning of the COPCs across the pretreatment and vitrification facilities, and
provides a steady state representation of process stream compositions through the WTP. The steady state
flowsheet provides an overall material and energy balance with time-averaged flow rates. The SSFM
makes it possible to apply the use of simple equipment decontamination factors or more complicated
thermodynamic calculations. The SSFM uses the Henry's Law concept to estimate releases of organic
compounds from vessel vents within all facilities, and evaporator overheads.

The SSFM is separated into equipment-oriented areas that represent pretreatment and vitrification unit

operations. Pretreatment consists primarily of evaporation, precipitation, ultrafiltration, and ion exchange
separation processes. LAW and HLW vitrification consist of staging and preparation vessels to prepare
the pretreated feed for vitrification. The pretreatment, LAW vitrification, and HLW vitrification unit

operations also include offgas treatment, effluent, and recycle streams. In addition, the HLW facility
takes into account the recycle from the container decontamination system. Section 7 provides more detail
on the flowsheet structure.

A verification and validation process is performed on each version release of the SSFM consistent with
NQA-1 requirements and the quality assurance manual (QAM). This emissions estimate was performed
on version 2.0 of the steady state flowsheet. Details on this version of the flowsheet can be found in the
Steady-State Flowsheet (ACM) Model Design Document (24590-WTP-MDD-PR-01-003).

5 Representative Constituents in the Emissions Analysis

An approach for correlating the emission rates for compounds included in the SSFM with the remaining
COPCs was established with consideration to physical properties, chemical class, and feed concentration.
This approach for selecting representative compounds and applying the SSFM results to determine the
rate for constituents not tracked in the flowsheet is described in the following sections.

5.1 Selection of Representative Organic COPCs

A subset of the organic COPCs was selected to represent the larger list of organic COPCs in the SSFM.
In total, 51 of the 250 organic feed COPCs were selected. The basis for selection of these compounds is
discussed below. The SSFM was not used to estimate PICs as these were estimated in a dedicated
calculation. The methodology for addressing PIC emissions is described in Section 8.4.

Henry's Law constants were compiled for all of the feed organics. The Vessel Vents and PJM/RFD
Emissions (RPT-24590-EN0000 1) document shows the compilation process for these Henry's Law
constants. These constants were divided into 29 groups based upon closeness of numerical values within
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a group. An additional 6 subgroups were added to differentiate between particle and vapor phase within
assessment groups. Constituents from each of these groups were selected for analysis using the SSFM.

To supplement constituents selected based upon Henry's Law, additional compounds were selected based
upon physical properties including boiling point, offgas phase, and solubility. Specifically, the
constituent boiling points (bp) were classified as I of the following 3 groups:

* Volatile (bp < 100 0C)

" Semi-volatile (100 0C < bp < 300 C)

" Nonvolatile (bp > 300 C)

Likewise, the offgas phases were classified as 1 of the following 2 groups:

* Vapor phase

* Particle (or particle-bound) phase

The organic aqueous solubility was classified as 1 of the following 2 groups:

" Insoluble (solubility in water < 0.01 g per 100 ml)

" Slightly soluble/soluble (solubility in water > 0.01 g per 100 ml)

Constituents representing the applicable combinations of these physical properties (such as semi-volatile,
particle phase, and insoluble compounds) were included as constituents for analysis.

Several additional compounds were selected to ensure that each of the following 13 chemical families
were represented:

* Aromatic halogenated hydrocarbons

" Aromatic non-halogenated hydrocarbons

" Non-aromatic non-halogenated hydrocarbons

* Non-aromatic halogenated hydrocarbons

* Dioxin and furan compounds

* Polychlorinated biphenyls (PCBs)

" Phthalates

* Light polycyclic aromatic hydrocarbons; molecular weight (MW) less than 200 g per mole (g/mole)

* Heavy polycyclic aromatic hydrocarbons (MW greater than 200 g/mole)

" Light substituted benzene compounds (MW less than 200 g/mole)

" Other light semi-volatile organic compounds (SVOCs) (MW less than 200 g/mole)

" Other heavy SVOCs (MW greater than 200 g/mole)

* Herbicides and organochlorinated pesticides

Table 2 identifies the organic COPCs that were selected for analysis using the SSFM based upon the
criteria and rationale discussed above. WTP has produced an engineering calculation that arrives at

Page 8



24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

emission rates for the organic constituents not included in the SSFM. The calculation is entitled
Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Integrated

Emissions Baseline Report (24590-WTP-M4C-FRP-00005). This calculation is included in Appendix B
of this report.

5.2 Selection of Representative Inorganic, Radionuclide, and Criteria Pollutant COPCs

The radionuclide and inorganic constituents currently tracked in the steady state flowsheet comprise about
70 % of the total inorganic and radionuclide constituents analyzed in this report. Specifically, the SSFM
tracks 35 out of 49 of the inorganic constituents and 28 out of 46 radionuclide constituents. Tables 3 and
4 identify the list of inorganic and radionuclide constituents that were analyzed with the SSFM. The
WTP project has produced an engineering calculation that arrives at emissions rates for the inorganic and
radionuclide constituents not included in the SSFM. The calculation is entitled Integrated Emissions
Baseline Report Non-SSFM Represented Constituents Emissions Rate Estimation (24590-WTP-M4C-

FRP-00003), and is included in Appendix C of this report.

Of all the inorganic, radionuclides, and criteria pollutants, the only ones that are not estimated for this

analysis are ozone, bromide, and iodine (12). Ozone is usually produced by passing an electrical discharge
through 02 gas or through dry air. Based on current process design, ozone is not expected at the WTP

and, therefore, is not presented in this emission estimate. The presence of bromide is known to lead to
very rapid corrosion of carbon steel tanks. This constituent is prohibited from Hanford tank wastes and
no process history for its introduction exists. Bromide is, therefore, not presented in this emissions
estimate. Non-radioactive iodine is not tracked as a constituent in the Hanford best basis inventory. The
emissions estimate based the iodine inventory in the tanks as being entirely radioactive iodine-129 (121I).

5.3 Application of Representative Organic COPCs

As stated in Section 5.1, the existing process and emissions analysis configuration is dependent on

Henry's Law, boiling point, phase type, and, to a lesser extent, solubility. As intended by the grouping
methods described above, constituents within the same organic group are expected to behave similarly in
the process. As such, the emission rates are expected to be a linear function of the feed rates as shown
below:

emission rate, - concentration].
emission rate2 = e r oncentration , . (LAW + HLW [feed rate

[concentration1

Organic treatment groups included in the SSFM were reallocated to differentiate particle and vapor phase
treatment for 6 of the 29 Henry's Law groupings (see Section 5.1). The mean treatment difference for
these 6 groups provides a correction factor for constituents not estimated using the SSFM.

5.3.1 Estimation of Coplanar PCB Emissions

The feed organic compounds listed in Table 2 include 14 coplanar PCB congeners. Coplanar PCBs have
4 or more chlorine atoms with few substitutions in the ortho positions. The rings can rotate into the same
plane if not blocked from rotation by ortho-substituted chlorine atoms and, in this coplanar configuration,
exhibit dioxin-like properties. For the purpose of the emissions estimate, the 14 coplanar PCBs comprise
I % of the total PCB emissions concentration. This basis is consistent with EPA guidance regarding PCB
emissions from combustion facilities (EPA 1998). Assuming that 1 % concentration is evenly distributed
across the 14 coplanar compounds, an individual coplanar PCB emission rate is calculated as 1/14 of 1 %
of the total PCB emissions from each of the WTP process flues. Total PCBs are represented in the SSFM
by the Chemical Abstracts Service (CAS), registry number 1336-36-3.
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5.4 Application of Representative Inorganic and Radionuclide COPCs

As described in Section 5.2, the baseline SSFM tracks 35 of the 49 inorganics and 28 of the 46
radionuclides. The emission rates for compounds not estimated using the SSFM are based on the
emission rate of a representative analyzed compound that is chemically or physically similar. This is
achieved by using a performance factor (PF) of the representative compound calculated by the following
equation:

PF =_ mass rate at point of interest [representative compound]
mass rate at waste feed [representative compound]

The "mass rate at the point of interest" refers to the mass rate of a representative compound at various
points in the process train, such as at the plant stack or the unabated emission to each offgas treatment
unit. The "mass rate at waste feed" refers to the mass rate of each representative compound in the SSFM
analyzed waste feed. The mass rate for the waste feed in the above equation is the sum of HLW and
LAW feed rates for the compound. The PF is assumed to be the same for the associated compounds that
are not part of the baseline SSFM.

The emission rates of the compounds that are not part of the baseline SSFM can also be determined using
the following methods, when appropriate.

When an elemental radionuclide form is analyzed with the SSFM, it will be used to estimate the
non-radioactive element. For example, the emission rates for cobalt (Co) will be the same as the emission
rates for 60Co. The emission rate for uranium (U) will be the same as the overall uranium radionuclide
emissions analyzed (233u, 234U, 235U, and 231U).

Additionally, when a parent radionuclide form is analyzed, it will be used to determine its decay products.
For example 90Y and 1

3 7mBa are decay products of 90Sr and 'Cs, respectively. Therefore, the emission
rates of the decay products will be estimated based on the respective activity ratio to the parent
radionuclides. This approach is particularly conservative with respect to strontium and cesium decay
during processing, as these decays are P transitions that increase the valence (oxidation capability),
thereby increasing the stability of the material within solid phases (such as vitrified product).

The following sections describe the selection of representative compounds for inorganic and radionuclide
COPCs. Table 5 provides the representative constituents for these COPCs.

5.4.1 Representative Inorganic COPCs in the SSFM

The inorganics constituents were categorized into non-volatile, semi-volatile, and volatile inorganics.
The emission rates for zirconium (Zr) was used to estimate the emission rates for non-volatile inorganics,
such as rhodium (Rh), tantalum (Ta), tungsten (W), vanadium, and beryllium (Be). This approach was
based on the following:

1) The primary mechanism for non-volatiles to enter the melter offgas and vessel vent system stream is
through entrainment, which is not specific to chemical species.

2) The decontamination factors (DFs) for the HLW and LAW offgas treatment equipment are
determined based on the average of the particle size distributions of aluminum (Al), iron (Fe), and Zr.

Page 10



24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

For semi-volatile and volatile inorganics, such as molybdenum (Mo), thallium (TI), and selenium (Se),
the DFs that were reported in engineering calculations (24590-WTP-MKC-50-00004) were compared to
other analyzed semi-volatile and volatile elements. The elements with the most comparable overall DFs
are used as the representative elements.

5.4.2 Representative Radionuclide COPCs in the SSFM

A methodology similar to that applied to the inorganic COPCs has been applied to the radionuclide
constituents. The emission rate for zirconium is used to estimate the emission rates for non-volatile
radionuclides, such as radium-226 ( Ra), protactinium-231 ( Pa), actinium-227 (227Ac),
radium-228 (2 2 8Ra), and niobium-93m (93"nyb).

For semi-volatile and volatile radionuclides, the DFs that were reported in the engineering
calculations (24590-WTP-MKC-50-00004) were compared to other analyzed semi-volatile and volatile
elements. The elements with the most comparable overall DFs were used as the representative elements.

6 Process Flowsheet Condition

The baseline steady state flowsheet provides WTP material and energy balance information and data.
This flowsheet is also the tool to provide the WTP emissions profile used to support environmental air
permitting and risk assessment activities. Even though the same flowsheet is used, parameters used for

generating emissions estimates differ from the ones used for baseline plant performance. The operating
parameters within the unit operations remain the same (operating temperatures and pressures, for
example). The major differences between the parameters are found in the feed vector, equipment
performance (decontamination factors), and plant throughput rates. The DFs and throughput rates utilized

for the WTP material and energy balance provide the best realistic conditions for plant operations. The
DFs and throughput rates used for this emissions estimate conservatively estimate plant operation, which

bounds plant emissions for regulatory concerns.

For a complete detail of operating conditions for each unit operation within the WTP, refer to Sections 2
(Pretreatment), 3 (LAW), and 4 (HLW) of the Flowsheet Bases, Assumptions, and Requirements (24590-
WTP-RPT-PT-02-005). Conditions used for this emissions profile, including throughput rates, feed
vector, and equipment DFs, are presented in Section 8 of this report.

7 Flowsheet Description and Emissions Analysis

This section provides an overview of the setup and structure of the flowsheet and how the emissions
analysis is performed. For a detailed description of the depiction of the WTP flowsheet using the ACM
software, refer to the Steady State Flowsheet (ACM) Model Design Document (24590-WTP-MDD-PR-01-
003).

7.1 Flowsheet Description

A description of the setup and structure of the flowsheet is described below.
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7.1.1 Inputs

The SSFM uses a large number of input (constrained) variables to specify the values within the equation
matrix. The constrained variables fall into 2 categories: parameters and fixed variables. Parameters
typically include constant properties such as DFs. Fixed variables include the operating conditions that
define how the process operates.

7.1.2 Tracking of Constituents

The flowsheet is constructed to track non-radioactive and radioactive elements in solid, aqueous, and
vapor phases. For tracking purposes, the components entrained in a vapor stream are considered to be

part of the solid array. Overall conservation of mass is applied throughout the flowsheet.

7.1.3 System Structure

The overall WTP process has been divided in 30 systems common to the flowsheet. Detailed information
on how the flowsheet is constructed for these 30 systems can be found in Section 4 of the Steady State
Flowsheet (ACM) Model Design Document (24590-WTP-MDD-PR-01-003).

7.1.4 Flowsheet Structure

The steady state flowsheet model is comprised of I single flowsheet encompassing the entire process.

Portions of that flowsheet represent the modeling of specific unit operation and systems. Within the
steady state flowsheet model there are 38 independent custom modules. These modules serve as building
blocks that are assembled to model the process. The major plant systems are characterized by either a
single module or a combination of modules. Within the individual modules reside the equations which
serve to define the processes. The modules are comprised of visual basic type code defining the
mathematical relationship between the fixed variables, the parameters, and the other calculated values
based on engineering principles. The modules are connected by streams through which they transfer
information defining the properties pertaining to the streams. Collectively, the modules and streams make
up the plant systems, which ultimately define the overall process.

7.2 Emissions Analysis

A description of the areas from the WTP flowsheet pertinent to the emissions analysis and methods used
to generate the emissions profile is presented below.

7.2.1 Pretreatment Emissions Analysis

The pretreatment facility offgas systems are shown in Figure 2. The pretreatment vessel vent system
provides the abatement for offgases from pretreatment process vessels and equipment. The pulse-jet
ventilation (PJV) system controls emissions from the exhausts of pretreatment fluidic devices, such as
pulse-jet mixers (PJMs) and reverse flow diverters (RFDs). Each system discharges to the pretreatment
stack through separate headers.

Purge air supplied to pretreatment process vessels for hydrogen mitigation is collected and treated by a
caustic scrubber, HEME, 2 stages of high efficiency particulate air (HEPA) filtration, thermal oxidizer,
and carbon bed adsorber prior to discharge through the pretreatment stack. Offgases from pretreatment
process equipment, such as evaporator overheads, are also collected and treated by the pretreatment vessel
vent system.
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PJMs are used throughout the pretreatment facility to re-suspend solids in process vessels and to disperse
mixtures before sampling process liquids. RFDs are used for liquid transfers and collecting samples of
process liquids. Both PJMs and RFDs are fluidic devices that use compressed air to draw process liquid
into a charge vessel, located within the process vessel, and then force the liquid back out to achieve the

desired operation. The exhaust air from these operations, along with entrained aerosols, are collected and
treated by medium efficiency mist eliminators, or demisters, and 2 stages of HEPA filtration prior to
discharge through the pretreatment stack.

Sections 7.2.1.1 through 7.2.1.3 describe the emissions analysis methods for pretreatment facility
emissions associated with:

" Vessel vent exhaust

* Evaporator overheads

* RFD/PJM exhaust

7.2.1.1 Vessel Vent Exhaust

The exhaust from the vessel vent system consists of the purge air supplied to pretreatment process vessels

for the purpose of controlling radiolytic hydrogen generation within the vessel vapor space. In addition to
increasing in temperature and moisture content, the purge air also becomes contaminated as it passes

through the vessel vapor space. Mixing, sparging, radiolytic hydrogen generation, process transfers, and
evaporation contribute to the release of aerosols and particulates into the vessel vent offgas stream.

A liquid entrainment factor has been calculated for several process vessels based on PT Vessel Vent
System Baseline Operating Conditions and Radioactive Aerosol Loading of Exhaust Air Stream

(RPT-W375PT-PROO021). These entrainment factors are listed in Table 2.13-3 of the Flowsheet Bases,
Assumptions and Requirements document (24590-WTP-RPT-PT-02-005). From the entrainment factor
for inorganics and radionuclides, the quantity of a constituent in the vessel vent offgas stream can be

determined by multiplying the quantity of the constituent entering the vessel in the liquid phase by the
entrainment factor for that vessel. The quantity of organics in the offgas stream is determined through the
application of Henry's Law, which estimates the equilibrium gas phase concentration of a compound
from the known liquid phase concentration (RPT-24590-EN00001, Vessel Vents and PJM/RFD

Emissions). Henry's Law constants used for the organic constituents are presented in Table 2. The
Henry's Law method was used throughout the vessel vent systems (both pretreatment and vitrification
plants) and evaporator systems in the flowsheet to calculate the organic emission releases. The constants
were developed on the basis that operating conditions on the vessels are near standard temperature and
pressure conditions, thus the Henry's Law constants at standard conditions are used. Details on selection
of the Henry's Law constants can be found in Section 5 of the report titled Vessel Vents and PJM/RFD
Emissions (RPT-24590-ENOOOO I).

The pretreatment vessel vent thermal oxidizer is designed for a minimum operating temperature of
1,600 -F (24590-PTF-MOC-PVP-00001) and could potentially generate products of incomplete
combustion (PICs). For purposes of the emissions analysis, PICs are defined as compounds identified in
Table A-I of the Human Health Risk Assessment Protocol for Hazardous Waste Combustion

Facilities (EPA 1998), but are not components of the waste feed. It has been conservatively established
for emissions estimation purposes that PICs are present at the pretreatment stack at their estimated
detection limits. The rationale and discussion for this basis are provided in Section 8.4.
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7.2.1.2 Evaporator Overheads

The pretreatment facility contains 4 evaporators to reduce the volume of certain streams prior to further

processing steps. These evaporators are associated with the following process streams:

" Waste feed

* Cesium eluate

* Technetium eluate

" Treated LAW

Each evaporator is analyzed under continuous operation at a pressure of 1.0 to 1.5 psia. The reduced
pressure lowers the boiling point of the process stream. The waste feed and treated LAW evaporator
overheads are routed to primary condensers, where most of the vapor is condensed at the saturation
pressure. Contaminant removal by the evaporators and condensers are estimated using DFs. Tables 2.2-
1, 2.2-2, and 2.2-3 of Flowsheet Bases, Assumptions, and Requirements provide the waste feed evaporator
and condenser DFs. The treated LAW evaporator and condenser DFs are provided in Tables 2.12-1, 2.12-
2, and 2.12-3 of Flowsheet Bases, Assumptions, and Requirements.

The vapor stream from the cesium and technetium evaporators enters the rectifier columns prior to the
primary condensers. Tables 2.6-1 and 2.8-1 of Flowsheet Bases, Assumptions, and Requirements provide
the decontamination factors for the cesium and technetium evaporators/rectifiers, respectively.
Non-condensable vapors from all 4 evaporators join the vessel vent header prior to the offgas treatment
system as shown in Figures 2 and 3. For the purpose of the analysis, the evaporator/condenser overheads
are considered to be saturated air containing entrained evaporator liquid.

Section 8.6 contains additional information regarding emissions analysis specific equipment
decontamination factors.

7.2.1.3 RFD and PJM Exhaust

Both RFDs and PJMs work by using compressed air to raise and lower process fluid in a charge vessel
located inside the process vessel. One end of the charge vessel is connected to a jet pump pair that
provides the suction for drawing liquid up into the charge vessel and the drive for forcing the liquid back
out of the charge vessel. At the end of the drive phase, residual compressed air in the charge vessel
passes back up through the jet pump pair and into the PJV system header. Significant quantities of
compressed air are exhausted through the jet pump pair during the suction and vent phases. Liquid
aerosols and radiolytic particulates will become entrained in the exhausts from the jet pump pair via the
charge vessel. For organic, inorganic, and radionuclide constituents, an aerosol entrainment factor of
I x 10- has been used to calculate the amount of process liquid in the charge vessel that is transferred to
the exhaust stream (Flowsheet Bases, Assumptions, and Requirements, Section 2.14.3.2).

7.2.2 LAW and HLW Vitrification Emissions Analysis

The LAW and HLW vitrification facilities have devoted offgas systems for controlling emissions.
Additional detail regarding the vitrification facilities is provided below.

7.2.2.1 LAW and HLW Melters

For the melters, the feed enters from the top and forms a cold cap above the melt pool. Volatile and
semivolatile compounds are evaporated or decomposed, then drawn off through the melter offgas system.
Nonvolatile compounds react to form oxides or other compounds dissolved in the glass matrix. Behavior
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in the melter is represented in the flowsheet by chemical reactions and application of DFs. A complete
list of reactions occurring in the melters can be found in Sections 3.2 for LAW and 4.2 for HLW in the
Flowsheet Bases, Assumptions, and Requirements. Specific DFs used for emissions analysis for the

melters are presented in Section 8.6 of this report.

7.2.2.2 Vitrification Scrubbers

The submerged bed scrubber (SBS), in both HLW and LAW, and the LAW Caustic Scrubber behavior in
the flowsheet is also represented by operating conditions, occurring chemical reactions, and DFs applied.
For a listing of chemical reactions and operating conditions refer to Section 3.3 for LAW and 4.3 for
HLW of the Flowsheet Bases, Assumptions, and Requirements. Specific DFs used for emissions analysis
for all 3 scrubbers are presented in Section 8.6 of this report.

7.2.2.3 Remaining Vitrification Offgas Unit Operations

The remainder of the unit operations' behavior in the offgas systems (WESP, HEME- HLW only,
thermal catalytic oxidizer, selective catalytic reducer, silver mordenite - HLW only, and treated activated

carbon beds) is represented by applying pertinent DFs. Some chemical reactions also occur in these units.
For example, in the thermal catalytic oxidizer, SO 2 is oxidized to SO 3, and CO is oxidized to CO2 . For a
listing of chemical reactions and operating conditions for all these units refer to Sections 3.3 for LAW and
4.3 for HLW of the Flowsheet Bases, Assumptions, and Requirements. Specific DFs used for emissions
analysis for all these units are discussed in Section 8.6 of this report.

7.2.2.4 LAW and HLW Vessel Ventilation Systems

The exhaust from the vessel vent system consists mainly of air inleakage and instrument air addition to

process vessels. This air becomes contaminated as it passes through the vessel vapor space. Mixing,
sparging, radiolytic hydrogen generation, process transfers, and evaporation contribute to the release of
aerosols and particulates into the vessel vent offgas stream.

A liquid entrainment factor has been calculated for all process vessels based on calculations CALC-
W375LV-PR00022, Rev 2 System 234 LA W Vessel Ventilation Calculation, and CALC-W375HV-
PR00033, Rev 1 HLW Vessel Ventilation Calculation. These entrainment factors are listed in Sections
3.3.3.3 (LAW) and 4.3.3.3 (HLW) of 24590-WTP-RPT-PT-02-005, Flowsheet Bases, Assumptions, and
Requirements. From the entrainment factor for inorganics and radionuclides, the quantity of a constituent
in the vessel vent offgas stream can be determined by multiplying the quantity of the constituent entering
the vessel in the liquid phase by the entrainment factor for that vessel. The quantity of organics in the
offgas stream is determined through the application of Henry's Law, which estimates the equilibrium gas
phase concentration of a compound from the known liquid phase concentration.

7.2.2.5 HLW PJM/RFD Exhaust

These units have been represented identically as the ones in Pretreatment described in Section 7.2.1.3.

8 Emissions Analysis Bases

As stated in Section 6, the differences between the baseline design and the emissions case analyzed in the
SSFM are the throughput rates, DFs, and feed vector. This section outlines the bases for the emissions
case. All of this information can also be found in Section 7 of the Flows heet Bases, Assumptions, and
Requirements (24590-WTP-RPT-PT-02-005).
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8.1 Throughput and Operating Conditions

The previous emissions analysis reflected an ILAW production rate of 50 metric tons of glass per day and
an IHLW production rate of 3 metric tons per day. This was based on the previous WTP configuration of
3 LAW melters and 1 HLW melter. Although the configuration of melters has changed to 2 LAW
melters and 2 HLW melters, an ILAW production rate of 50 metric tons per day has been retained for the
emissions analysis. This ensures that the emissions profile is bounding from a melter perspective. With
the addition of a second HLW melter, the production rate for IHLW has been set at 6 metric tons per day
for emissions analysis.

8.1.1 Feed Conditions

LAW feed envelopes fall within a range from 4 to 10 moles of sodium per liter. The lower sodium
molarity feeds will be processed by the WTP at a higher rate. In order to bound the emissions estimate,
the WTP feed is set at a 4 molar sodium concentration.

8.1.2 Pretreatment Facility Conditions

During normal operations, any feed that enters the pretreatment plant with a sodium molarity of 5 molar
or higher bypasses the feed evaporator. To conservatively maximize emissions from the pretreatment
facility the sodium molarity of feed streams was set at 4 molar sodium, as stated in Section 8.1 .1.

Operating conditions for all other systems in the pretreatment facility are as stated in Section 2 of the
Flowsheet Bases, Assumptions, and Requirements (24590-WTP-RPT-PT-02-005). Conditions are similar
to those stated for processing an Envelope A waste. No leaching occurs in the emissions analysis as
administrative controls will be set in the pretreatment facility to stop the delivery of any feed that is out of
the specified LAW source term. Treated LAW feed is delivered to the LAW facility at an 8 molar sodium
concentration.

8.1.3 LAW Facility Conditions

Operating conditions for all the systems in the LAW facility are as stated in Section 3 of the Flowsheet
Bases, Assumptions, and Requirements (24590-WTP-RPT-PT-02-005). LAW waste oxide loading in the
glass was set at 20 % to maximize melter emissions as this is considered to be the upper bound waste
loading expected in the ILAW at this time. Nominal operating range will be between 14 % and 17 %.
LAW waste oxide loading is defined as the weight of sodium oxide (Na 20) to the total weight of waste
and glass formers.

8.1.4 HLW Facility Conditions

Operating conditions for all the systems in the HLW facility are as stated in Section 4 of the Flowsheet
Bases, Assumptions, and Requirements (245 90-WTP-RPT-PT-02-005). HLW waste oxide loading in the
glass was set at 40 % to maximize melter emissions, as this is considered to be the upper bound waste
loading expected in the ILW at this time. Nominal operating range will be between 30 % and 35 %.
HLW waste oxide loading is defined as the weight of waste oxides to the total oxides and glass formers.

8.2 Feed Concentration for Organic Compounds

Organic characterization data applicable to the organic COPCs from candidate double-shell tank system
feed streams is not completely available. To compensate for data gaps, an approach for establishing a
conservative, bounding basis for hazardous organic concentrations was used. The approach, which relies
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on previous analytical work relating to total organic carbon (TOC) in the double-shell tanks, process
knowledge, and hazardous organic analyses, is summarized below.

Based on maximum TOC analyses from double-shell tanks scheduled for processing during the first 11
years of operation and the WTP's contractual limit for TOC, a value of 4 wt. % TOC was used for this
analysis. Non-regulated organics, such as complexants and low molecular weight acids (Campbell and
others 1995), have been measured between 78 % and 99 % of TOC. These results are biased low, as the
analysis methods do not adequately address most paraffins and many phosphates. For the purposes of this
analysis, 87.5 % was used to represent a minimum proportion of unregulated organic content, and the
remainder assumed to be regulated chemicals. The TOC concentration includes the hazardous organic
COPCs and other non-regulated organic compounds that were used in Hanford processes. More
specifically, the origins of organic compounds in Hanford tanks are associated with one of the following:

" Process additions (such as complexants and solvent extractants)

* Laboratory wastes

* Decontamination solutions

" Other minor additions

With the exception of process additions, few records exist about the amount of organic compounds added
to the tanks. As part of the safety programs for the tanks, Hanford personnel have conducted a number of

studies that focused on accounting for the predominant contributors to the historically measured TOC
values. The studies have shown that the process additions, particularly the complexants, and their
associated degradation products comprise the majority of the organic compounds in the tanks.
Specifically, the predominant organic complexants used in the Hanford processes include
ethylenediamine tetraacetate (EDTA), hydroxyethylenediamine triacetate (HEDTA), glycolate, and
citrate. Lesser amounts of complexants, such as nitrilotriacetic acid (NTA), di-(2-ethylhexyl) phosphoric
acid, and oxalic acid, were used. The degradation products from the complexants are low molecular
weight materials whose parent acids include formic, acetic, glycolic, oxalic, succinic, and citric acids.

The 12.5 % of TOC that was not accounted for as complexants has been distributed across the organic
COPCs using the analytical results performed on 2 representative tanks (Klinger and others 1999). To
compensate for data uncertainty, a scaling factor was applied. This factor was determined by summing
the concentrations of compounds that were detected with those compounds that were undetected
(assumed to be present at their detection limit) and dividing 12.5 % of the TOC by this sum. This
resulted in a scale factor of approximately 280. The increased values have been used as feed
concentrations in the emissions estimate. A complete list of the resulting feed concentrations is included
in Table 6.

8.2.1 Feed Concentration for Polychlorinated Biphenyls

The Hanford double-shell tanks are known to contain polychlorinated biphenyl remediation waste that
will be included in the mixed waste feed processed by the WTP. The list of organic COPCs identified in
Table 4 includes the PCBs scoped by this emissions estimate.

DOE and its contractors have been working with EPA and Ecology to resolve regulatory issues associated
with managing PCB remediation waste at the WTP. On 31 August 2000, DOE, EPA, and Ecology signed
the Framework Agreement for Management of Polychlorinated Biphenyls (PCBs) in Hanford Tank
Waste (DOE and others 2000). This agreement establishes that the waste feed to the WTP be limited to
50 parts per million PCBs. The agreement does not specify whether this concentration applies to the
liquid fraction, the solid fraction, or both.
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Solubility information for polychlorinated biphenyl compounds indicates that they are essentially
insoluble in water. Specifically, data are available indicating solubilities that range from 1.3E-06 to
5.7E-8 g/100 mL of water (Howard and others 1997). In applying the PCB feed criteria specified in the
Framework Agreement, it has been assumed that the 50 parts per million by weight would be most

appropriately applied to Envelope D HLW feed streams, as Envelope D is principally comprised of
undissolved salt and oxide solids. The emissions estimate has thus assumed a HLW feed concentration
for total PCBs of 50 mg/kg. The LAW feed concentration for total PCBs was established using the same
methodology as that described in Section 8.2 for other organic COPCs. This concentration (0.65 mg/L)
has been used for LAW feeds and is bounding considering the near insolubility of PCBs in aqueous salt
solution.

8.3 Feed Concentrations for Inorganic and Radionuclide Compounds

Feed concentrations for inorganic and radionuclide compounds were based on 2 main sources as of
September 2002: the WTP statement of work (SOW), and the best basis inventory (BBI). SOW
maximum concentrations were used for all constituents (both inorganic and radionuclide) that had a

specified value. For those that did not have a specified value, the BBI data was used to estimate the feed
concentration. BBI data was downloaded from the TWINS database (http://twins.pnl.gov:8001/twins.htm)
for all the WTP Phase I tanks. The WTP Phase I tanks are defined as follows (24590-WTP-M4C-FRP-
00001):

LAW

" AP-101 supernate

* AZ-101 supernate

* AZ-102 supernate

" AN-102 supernate

* AN-104 salt cake and supernate

" AN-107 supernate

* AN-105 salt cake and supernate

" SY-101 supernate

" AN-103 salt cake and supernate

" AW-101 salt cake and supernate

* AP-104 supernate

HLW

* AZ-101 solids
* AZ-102 solids
* AY-102 solids
* C-106 solids
* AY-101 solids
" C-104 solids
" SY-102 solids
* C-107 solids
* AW-104 solids

The maximum concentration of each constituent from all of the evaluated tanks was selected and used as
the feed concentration for the emissions analysis.
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This selection process and the determination of the final emissions analysis feed vector can be found in
the Updated Emissions Run Feed Vector (24590-WTP-M4C-FRP-00001). This calculation is attached in
Appendix D of this report. A summary of the inorganic and radionuclide feed vector selected is included
in Table 7 for LAW feed and Table 8 for HLW feed.

8.4 Concentration of Products of Incomplete Combustion

The list of COPCs discussed in Section 3 includes 120 products of incomplete combustion (PICs) that are
not known or suspected to be components of the WTP feed streams. These constituents have been
included based upon their potential to be formed within thermal components of the WTP process;

specifically, the vitrification melters and thermal oxidizing components of the offgas treatment system.

The subject PICs are comprised of volatile and semi-volatile compounds. The semi-volatile compounds
include a subset of polycyclic aromatic hydrocarbons (PAHs), dioxins, and furans that are of particular
interest to risk assessment.

EPA's Human Health Risk Assessment Protocolfor Hazardous Waste (EPA 1998) provides guidance for

establishing emissions estimates for facilities that are not yet operational. The guidance states the
following:

Good engineering practice dictates a check of, and comparison with, data from similar existing units.
Stack test reports for facilities of similar technology, design, operation, capacity, auxiliary fuels,
waste feed types, and air pollution control standards (APCSs) should be used to estimate COPC
emission rates for new facilities that have not been constructed.

If the preferred option of using surrogate data from similar facilities is not available, some state

environmental agencies enforce emission rate limits based on state laws. Since these limits cannot be
exceeded, they can be used to develop emission rate estimates for the risk assessment. The facility
will demonstrate that its emissions are less than those considered in the permit and risk assessment
during the trial or risk burn.

The EPA guidance has been utilized in selecting the method for estimating PIC emissions at the WTP.
There have been 2 mixed waste treatment facilities in Washington and Idaho that have pursued regulatory
permits that include human health and ecological risk assessment similar to that required for the WTP.
Although neither facility has been operated to date, they have been used as precedents for estimating PIC
emissions resulting from the treatment process. In the cases of both precedent facilities, emission rates
for PICs were estimated by multiplying the PIC detection limit (or in some cases, one-half the detection
limit) by the air flow rate at the stack sampling location. A similar methodology has been used to
estimate PIC emissions at the WTP; here, PIC emission rates are based upon the assumption that each
PIC will be present in the process flue at its corresponding analytical detection limit.

In order to establish a basis for achievable stack detection limits, available R&T data was reviewed. Tests
were conducted at the Vitreous State Laboratory (VSL) of the Catholic University of America. These
tests were performed on a small-scale vitrification system with WTP simulants that were spiked with
selected hazardous organic compounds. The tests were conducted to assess destruction efficiencies in the
melter and collect data on hazardous constituents in the offgas stream, including PICs. A total of 24 tests
were conducted to study the effects of various parameters on hazardous organics emissions. These
parameters included feed type, residence time, cold-cap coverage, plenum temperature, and presence of
sugar as a reductant.
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The VSL melter exhaust was sampled and monitored for volatiles, semivolatiles, dioxins, and furans.
EPA SW-846 Method 0030 was used to sample volatile constituents from the offgas stream. The volatile
samples were analyzed using Method 8260-B. Semivolatile analytes were sampled using Method 0010,
and analyzed using Method 8270-C. Dioxins and furans were sampled using 40 CFR 60 Method 23, and
analyzed using Method 8290. Details of the small-scale melter testing and results are documented in the

Determination of the Fate of Hazardous Organics During Vitrification of WTP LAW and HL W

Simulants (VSL 1999).

Assumed detection limit concentrations have been applied based upon 4 groupings of compounds:
volatile organics, semi-volatiles, polycyclic aromatic hydrocarbons, and dioxins/furans. The detection
limits reported from the VSL work should be conservative from an emissions perspective because the test

work was not intended to drive detection limits to the lowest achievable levels. If longer sample

durations and high resolution analytical techniques are used, it is expected that lower detection limits

could be achieved. A summary of the resulting detection limit concentrations for the volatile,
semivolatile, and polycyclic aromatic hydrocarbon groupings are shown in Table 9. Detection limits for
each of the individual dioxin and furan compounds are also specified in Table 9. The concentrations of
PICs shown in Table 9 have been multiplied by the volumetric flowrate for the applicable process flues to
produce the individual PIC emission rates that are summarized in the calculation entitled Integrated
Emissions Report PIC Estimation (24590-WTP-M4C-FRP-00002). This calculation is included in
Appendix E of this report.

8.5 Phase Allocation of Constituents of Potential Concern

For the purpose of the emissions analysis, the COPCs are partitioned to the vapor phase, particle phase, or
particle-bound phase. Vapor phase emissions are those emitted as volatile gases. Particle-phase
emissions are particulate constituents (generally metals or other inorganics). Particle-bound emissions are
volatile or semi-volatile constituents that are bound to other particles.

The phase type for each COPC is determined based on a partitioning factor, Fv, as provided in the
methodology published in the draft Human Health Risk Assessment Protocolfor Hazardous Waste

Combustion Facilities (EPA 1998). The Fv is defined as follows:

Fv =1- cSt

p1 + cSr

where:

c is Junge constant [1.7 x 10-4 atmospheres-centimeter (atm-cm)]

p, is liquid phase vapor pressure of compound (atm)

St is Whitby's average surface area of particles (3.5 x 1006 cm 2 /cm 3 air)

As shown in the above equation, as the vapor pressure increases, the Fv would approach 1. The following
criteria (EPA 1998) are used to aid the determination of phase types:

* Fv is less than 0.05: the compound is particle phase

" Fv is equal to 1.0: the compound is vapor phase

" Fv is less than 1.0 but greater than or equal to 0.05: the compound is particle-bound phase

For the WTP emissions analysis, the COPCs were evaluated for Fv at ambient conditions (25 C,
atmospheric pressure). Where available, the Fv values for individual COPCs were taken directly from the
EPA guidance document entitled Human Health Risk Assessment Protocolfor Hazardous Waste
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Combustion Facilities (EPA 1998) or an errata to the Human Health Risk Assessment Protocol for
Hazardous Waste Combustion Facilities (HHRAP) that revised certain selected data (EPA 1999a). Fv
values for the remaining COPCs were estimated using the equation defining Fv (shown above) and liquid
phase vapor pressure data collected for the individual COPCs. Tables 2, 3 and 4 provide the phase types
for organic, inorganic and radionuclide COPCs, respectively. The methodology used to establish
constituent phase is summarized in Phase Determination for COPCs Potentially Emitted from the
Hanford Tank Waste Treatment and Immobilization Plant (WTP) (CCN #057415). This document is
included as Appendix F of this report, and lists the Fv values for each COPC, including the vapor
pressure data used for the estimates.

8.6 Equipment Decontamination Factors

For the emission analysis, decontamination factors (DFs) are used to predict the removal of COPCs by the
offgas treatment systems. As shown in the following equation, the DF is a function of removal
efficiency (ri).

DF = I
1- r7

The equipment DFs are established based on the following information sources:

" Available experimental or treatability study data

" Available engineering calculation on decontamination factors

* Offgas phase allocation of COPCs (see Section 8.5)

* Vendor literature

The SSFM has DFs for unit operations based on nominal operating conditions. These DFs provide the
best realistic performance to be expected from the unit operations. For emissions purposes, the design
basis DFs were used. These DFs are sometimes lower (and more conservative) than the DFs expected to
ensure that the profile obtained is bounding. The DFs per facility are described in the sections below.

8.6.1 Pretreatment Vessel Vents and Offgas Treatment Systems

The unabated quantities of organic, inorganic, and radionuclide constituents in the pretreatment facility
offgas streams are estimated as described in Section 7.1. Entrainment factors are used in determining the
inorganic and radionuclide quantities in the vessel vent and RFD/PJM exhausts. Henry's Law constants
are used in determining the quantity of organic compounds from the vessel vents and evaporators.
Inorganics and radionuclide emissions from the evaporator overheads are determined from equipment
DFs.

The emission control equipment DFs for the pretreatment vessel vent (PVP) and pulse-jet
ventilation (PJV) systems are based primarily on vendor information. Table 10 presents the offgas
treatment DFs and basis for the inorganic and radionuclide constituents. Table 11 provides the organic
DFs for the pretreatment offgas treatment equipment. The methodology used to estimate the DFs for each
organic constituent in the PVP system is presented in Appendix G. Though preliminary, it provides a
bounding basis for organic constituents releases through the PVP process flue.

8.6.2 LAW and HLW Melter Offgas Treatment Systems

The principal components of the melter offgas stream are air and water vapor. Secondary components of
the melter offgas stream are acid gases and aerosols. Water present in the melter feed is vaporized to
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steam. Acid gases are generated from the decomposition of salts and organic compounds present in the
feed. Aerosols are present due to cold-cap solids being entrained in the offgas stream. The HLW melter
offgas is expected to contain less acid gases than LAW melter offgas. However, the HLW melter offgas
will contain higher concentrations of radionuclides than the LAW melter offgas.

All the DFs used for this emissions analysis are based on actual R&T testing results, vendor information,
and engineering calculations. The DFs used for emissions analysis in the vitrification plants are presented
in Table 12 for inorganic, and radionuclide constituents. This table also specifies the basis (i.e. reference)
for each DF used. Table 11 shows the removal efficiencies expected for the organic constituents within
the vitrification plants. All the DFs presented in these tables are based on memoranda CCN# 044663 and
CCN# 053500.

9 Summary of Emissions Analysis Results

The SSFM output identifies the emission rates for the 117 analyzed organic, inorganic, radionuclide
COPCs, and criteria pollutants. This output is provided in Appendix A. As discussed in Section 5,
representative compounds are used to estimate emission rates for compounds not analyzed within the

SSFM. Tables 13 through 15 present the estimated emissions for each of the organic, inorganic, and
radionuclide COPCs, respectively. The emission rates at the stack are referred to as abated emissions. In

addition to stack emission rates, the SSFM produces output for unabated (or uncontrolled) emission
points that correspond to the stack emission rates. The SSFM streams that are summarized in Tables 13
through 15 include:

Feed Streams

* Feed from Tank Farms to HLW Feed Receipt (FRP14)
* Feed from Tank Farms to LAW Feed Receipt (FRPOI)

Abated emissions:

* The abated pretreatment vessel vent (stream PVP 12)

" The abated pretreatment RFD/PJM vent (stream PJV 11)

" The LAW process offgas and vessel vent (stream LVP26)

* The HLW process offgas and vessel vent (stream HOP33)

* The HLW RFD/PJM vent (stream PJV34)

Unabated emissions:

* The unabated pretreatment vessel vent (stream before PVPO 1)

" The unabated pretreatment RFD/PJM (stream PJV04)

* The unabated LAW melter offgas (stream LMP06)

* The unabated HLW melter offgas (stream HMP06)

* The unabated HLW RFD/PJM (stream PJV32)

All of the values in Tables 13 and 14 are listed in grams per second. Table 15 values are presented in
curies per day. The PIC emission rate estimates are presented in Table 16. Rates are shown in units of
grams per second and are provided for the pretreatment, HLW, and LAW process flues.
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As expected, the pretreatment processes contribute the highest abated organic emission rates, and

vitrification processes contribute the highest abated inorganic and radionuclide emission rates. The
vitrification processes are the main contributors for Hg, NO2 and SO 2 emissions. They are also the main
contributors for 291, 3H, 14C, and '3 7Cs.

Emission estimates have been prepared, as detailed in Tables 13, 14, 15, and 16, in accordance with
current comprehension of waste feed materials, normal process operations and treatment efficiencies.
The emissions estimate has retained conservatism with respect to composition, treatment, and analysis to

ensure safe operation and protection of human health and the environment.
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Table 2 List of Organie COPCs and PICs
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Table 2 List of Organic COPCs and PICs

C AS-
Regitry ffps Phase

n Numbrr -Type I
241 -i jo-I cb:4 rofninef ,2-lch'nrnn'ri. keed I E f !8 vap

222 7-5 2 -(Thkrop hc cI e :eed - - 1 VO',-|^

243 95-951 2.4 -nhlorophm-ol lw] - E3 ') vapor

24.1 96-22-0 3-Pennav, e recd .4-2 14 vaI-0r
245 96-69- S ig I- teit..bdyl- ytox y-e6-y-jhc9yLlIf Leed - 2 a00 9 cp Ile. hourd
2-16 98-s1 -1 p-Lcr:-BuIrolu ne d -) . +V )' 21 vaptr
247 :%-SZ-R Cm tne-w_ d_ - -3r-01 d- vapor
249 98-S3 9 aIpha- Methylstyrene FeedI - 2 -00 19 vilpor

249 9- S6-? Aceroplcno:e feed yCs 1 03 -02 I i vapor

2 9-95-3 N.rot er _ feed 2.37E - 2 12 vapor
I 100..02 / 4 Frp hefl c - - - Vapor

1 0 -. :4-- 1 Iken/v! chirl idk -- - - vapor

100-5 1 -6 IBrnzvi ai cohu I Pic Y@por

4 100-52 7 Benzaldehydc - - - epor

7 :103-65-

71i~ 16-

11-Propvl h ' eIe (Isoumenri )

r.--i-mdbeizenc

P- C
pic

pic

lc I -

Pic
pic '

pic | -

p l

pic:

pic

plc

I -

i- i

1 4 P si -I- I-
2.4 -DirmuwVlplienoi

4-CIlqomolnjIc .p-TOIyi chlonr)

p-Cres o l fM4-Mcy pher.ko

p-ChIOTLUarII irip

p -Tolu! Awe
one

L.':IiIhrotiydrjn (1 -chIoro-2,3-CpoX sypropane)
Propar gU I alcoho',

107- 21-1 1ilylcik lycIl
10~7 9S-2 1-'rrpylene gylcol monoietliyl eillier

08-60- I -Dh:oro:su projyI ether

108-67 I 3-5,Tnm.thyI heze ne

1:)-86.1 3ronoberizene (Pherybrormdc)
109-77-3 ff.lM onw-4, Ie

1-09-S6 4 2Methoxyetharlol

I 10-91-5 _ ' -l~ Ioxyehro!

F.-hylee lyId l TI1OTC[hVl :te- aCelE C

.---

vapOr

vapor

cap or
vapnr

vapor

vapor

va or

va per

a- 4 + L ____ L

Pic

pic

pie
p'c

PIC

PLi

26 I "'- -4 B s(2-ch hme' y ) cc i i

77 .1 - l I .B s 2 .coe hrxy me:h e p
28 I 121)-7 14 1.. PrOparic sultorie

9 119-O ID- 3.' DI[ hlox yheii 7.die (o liIl-dliIrIITI-l 1-

30 l2]-1. 2 1 ?,Dr r oto.em2 _ic

- vapor

- - vnor

vapor

- - vaOr
- - Ivair r

aci r

- -van(,!- c - o r c

-ii- IFpari..ifurd,
Iparvrle.bourd
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T-k i li of O rgaiiic ('i'PCs and PII
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34 1 11- 1'-3 Drr rlph aha c p,,, : - 1 1_-c

A I1 S9-5 -(yIo exyl -4,6-dini Lrriphenil pi. - 2 'T c .'- J

. Ir- - C: pLhrI plc - p r-cI e-nIi-.ih-

~ LJ-8- CCuLilbI 'CDpPc vapor

's -2-3 E,' .niL~htlI l - purit-IL-
7.t rv I L

,10 1746-0!_-6 2,3,7,8- Te-rchlur-dibcnL pydo m .- : ..
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S3')00 1 -2e) OLac horodibel70nmir4u I par-cIc

MI i2r-~'-r6 a ,L- hI orldrIbh idir~ plc - - Ir -|i r
- .8 ---4  ,3 '. Per tacfl: (ri)4 r i 2?c' h .p Idi k pa : I. Ir

I Il ~-5O0-~' ! i~/ c cntad'ene p. - w IpoI

SI 460- ]-5 (~y..ogen _,.. _ -_;__

506-68-3 Cynogeri broride pic -

S9 S06.7- .. vaiJ!gen ciinridc l - ie

I--ik br; zi~ r pic4|-a_-_., I
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-.o 51-- *J -Bin: rrophlrr't, §1 :r3, IV ;i.Lnl,

.7 5I -7 - !L I Carbamrnic I ir ci h.inr - ' *r
u8 j 5S2-m N r.i robenze4L" p- r L.*nuL.I

e 532-2? -- 2 rCace) r MI"n!nt p: -

7 75 -, I- f- F,10-> m 1l. -pair1-l e dc I' id
-- 33 - 'i h -r . i ' |. 4 .' :rl .1 -. - r. Li

I 5 0-.' L| J ,2 zine- I ihL :, '-.-

3 542-? . ',-'_icirro pr ops i -

F .chLoronI L ri I i r ICIr

- % ' I .',3 2 9 ! . ;..:iI r.o e - irv I-it - [pi.ryiIe

5 -L

-m Y '- -I L 'i 1 -e s - I. 'mr, i , .i -. cr. r 1 7I2 par - I' n-u
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Table 2 list ofO-ganic C(OPCs and PICs
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Table 3 List of Inorganic COPCs and Criteria Pollutants

SSFM
CAS Registry Number Constituent Constituent Family Indicator? Phase

[7440-69-9 Bismuth Metals yes particle
7440-70-2 Calcium Metals yes particle
7553-56-2 Iodine (12) Non-metals and Anions - vapor
7664-41-7 Ammonia Non-metals and Anions yes vapor
7723-14-0 Phosphorous Non-metals and Anions yes particle
7782-49-2 Selenium Metals - particle
10028-15-6 Ozone Criteria Pollutant - vapor
10102-44-0 Nitrogen dioxide Criteria Pollutant yes vapor
10102-43-9 Nitric oxide Criteria Pollutant yes vapor

630-08-0 Carbon monoxide Criteria Pollutant yes vapor
7446-09-5 Sulfur dioxide Criteria Pollutant yes vapor

no cas # particulate matter Criteria Pollutant - particle
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Tabl 4 Iit 61 Radkinudidk COPCs

CAS Reg pir Number -4owitupnii- SSFMnd Iior nf Jaa Ptoar
1002T1 8 IT 0 1'iiin

100M~~~ C Ceu-Fy asr ';r!L rn-9( __ _E

ICY9S 6m' Cbtv4J_______ particle
I39 M - 1---- --m 3 a ic le

____ -- __ I Ruthcrnumn-I% ____________

L11 ) C um 134 .r...

13981 3 a e-e a
I Bmiim I Raum 17

_______ 21 Rad n o _ paric

1394I -I Iep Lam p277

14 19 I Q 1P[luoruium 2 1c
41 1t I 'olulomLum-240 I

13.-~LIL I I Ll t m uM-9 p

1 12 3 A 71 7 m---1pmrrde

_________ _:A__r____y-___parrrde___

1433 e 2Piomnmum23 artade

17%K Nc ,ke-59 prd

14% '1) -7 Amerlm- I ye ard
A :~j~f, luT7 um m-4 spa

_-1_ ___ 4 __IC I

I1 9 2 14 ) A Fl ru u m - 2 ~ 1r3
491 LQ 1 A 1men2mm _____

10 4% 41 )NnhkeI-5 9 _ _ I -

i.1 r i l 1mum- pa4
!43U1 Emium-2 p _arc

FT., Atkr~um.-2 j ______I___

9 rLum-22

Thonum-2-2 -r1

77 ~ -1u 1 .e .. .... r.. ... ...

%5 ii'm m 4 parTl

1or n -23 § paricl.

I ~ d u rnr-Z2 ________ panic It
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Table 5 Representative Compounds for Inorganics and Radionuclides

Radionucide Metals Non-nietals ind Anions

Unanalyzed Represewalive Unanalyzed Repreqien Alive Uniwnalyzed Representative
Compo irld Conpounrds Cornpoundf Compounds Compound ComnpounW

Cs-1 4 Cs-V37 BC Zr CN PO,

Ba- L37 Cs- 37 Y S:-90

Ra-226 Zr V B

Ra-228 Z Ta Z- -

Ac-227 Zr MO -.1

Y-90 Sr Zr

Zr-93 r

Nb-93m 7r Rh Zr

Ni-59 N-63 TI F - -

RU-106 F Sru-126 - -

Cd-l 3m Cd Sb Sb-125

Se-F9 F SF

Tfi229 Th-2 -24 -

Pa-231 Zr-

U- 232 U -2 3 3---

Pu-24 Pu-241

Am-243 Am-241

Cm-2.12 Cm-243
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Table 6 Esrirnatec Organic Feed Conceitrations

CAS a COPC ( trlg lA in 4FN

O( Lfk-' p Niochlorobenzcnr i

PV >P 2p-Ph±bTh a3d - ___ NO,

- - - - -- ..... - -- ---- 1

-I1 I - lhyI ben7enei1

I~l) 42- 4 IS
C)61 0' -: c ~-L 2-D)i ot propecie 15' Y

I ~ 'Bnmop~ny phe the 84iN

06 4 3pIanni 7No

I 42 flyje e u'idhy b Je J

I 3 S1 rp'yxuuh ]1dT N:

) IM A- 151 No

I , luwp.e A cSoS TN

106 4 mTdpre~ __ 187 No

---__________ - - ------- -

S hw I L87 No

I HL4 . aNo
l 18 7:r 8 No

3 r4t8 7 No

__ 84 S No

I n 84 8 No
10 11 Mne 4 Siler ee r8 7No

i:1-M is p e84. Nu

Cf-3 r 8h_ No
4M : 1 1 7 Yes

.0 ........... N

O 9-L Ci c'nr 147 NG

108-94- Cy ohoPage 4N

I0 U:.. Ihr R 7 Yes

ON 93 0 -P 119 7 No

0-54-3~ r rHmeRY

11 4 6 -3 r- kr-fh d 1 7

IP 23 c 2 L er 1r
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Table 6 Etimated Orgp1ic feed Concenrrations

CAS I COPC Conc I I In .9+Nl

62 '-A N N3o NO 'm_7Iirnr7 DI-.r prn ' -I -

M~r 1- A1rm

6~-2- ' -Prop' is'it~ 1 epregn-:, Qups 2 II

&~ 2 - I-{.:h ':e~di aN

.-...' .o n .... . ..

-36-~JP n 2t: Glo

- !- f BLmd Yn~rc

~~~~~'~... .- ~ ....o:)rP oo r~.e

~2-2n-EFr>dr

-75 44 HDEN

74 S3-9 Br!'n.rnetc O'icL1 :c 1 -

-4 97- B~rolooc6

7 K0-3 Calo~oehne 's

I -0-: Tmi hX~fre II &HCoroetrent is

5 05-S A ce:trutn~eM6

-12-7 'rmc
-5 15-i (bon deeude&N

75 2-a Brooirorr hn r-e - 5<~N

~~ L F N

7 43-4 D]no~u :r~iFrL. D)

5-4A-6 L h 1 N.
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Tablei ( Ysnmared (rgnic Feed Concenihr4liolb

I Au a COPC
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TAble 6 Estimated Org2nic Feed Concentradionq

C'AS #$ COPC con- (mg/U) In SSFM

96-22-0 39enL ne _.7 No
96-69-5 Bis(3-i rtb _d. No

9S-51-] p-:en-ButyItoluee __4 8 No

98-92-9 Cumen- _4._ No

9843-9 Alph-MIbykstyf ne 18.7 No

9_-_36- AcciophenonV _4_ Ys
98-9 3 Ncrobenzene 84 8 N0
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Table 7 Estimated LAW Feied Conrentrations

LAW ChemicaI Analy les Emissions Feed Vecror

Analyte mol/mol Na An alvte mol/mol N I

Ag ___ 13002 ___1 965-01

Al _ _ _ I 2 50E-G: NO3 __

As 6. 1 E-04 OH [ 00
B 6.&6E 03 Uxalate 2. 5 1&

Ba I DOE-04 Pb _ _6 SuE 04

Be 121E 04 Pd 04E-06
i3i 2 02504 P02 6 7L02

Ca 4 00Ep-02 P_3A9E'7

Cd 40 1E-4B Rb I 3':f-05
Ce 3.D2E 04 Rh 5.54E-05
Cl 4.59E 02 Ru 6 13E 05
CN _ 2.89 04 __ LO7E04
Co ]1 67 E-04 Se 2 04E-04

Ci 2 00E-02 SL
Cu 2.2 F-04 S04

F 1 03E-01 ST
Fe IOOF02 Ta

Hg 10AE 05 Tc

K L 8OEO _____

La 8 3oL-0 T

L 195F-O3 TICn CO3

Mg '750 EI

Mn 4.87F 03 Ui towa 1)

3 61E-02
4 S2E-05

2.95-M0

3.85E-07
2.15E-05
9.66E-05
1 .55E-01
2 3F-04
6.1 E-04

Mo 2.67EA4 V 2.[E04

Na w

Nd 269E04 Y.05
NH3 1.02E-02 Zn 4 05104
Ni ____OE-03 7-r 3 E-04

L AW Radionu Iide E missions Pked Vec tor

Analvie Bq/mol No Analyte

l06Ru 7.78E-0 I 236U
3mCd R. 2 6E 237Np _

[2Sb___ 1.99E+07 238Pu
!26Sn .49E+05 238U
1291 F_2.88E 103 239?u

~34C\ 3 70E-07 240Pu

137Cs 2.00E+10 241Am

37nt I 36E 0 24IP

C2.d4E+$05 ____242Cm

I)ISm11 2,47E 08 242Pu
!52E 1.3O-06 243 Am

i54Eu 4 .3E+06 |243Cm

'fq niol N a
6 93E+02

7 7 -0 2

2 01E +03

244E--04

4 t.E-03

-I 49ET>(2

2 79E,01

7 2 91c,
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Table 7 Psfmiated I AWV Fred Concentrations

F '
ell.

t

214U
2BL

LA Raffdniuchdd F missions Feed W ctor

Anablc B1q'moI Na A nal% Te Bq.nul Na

S4r N2Cm 504E0

1~4iW ': 0

E - 1 -'4E-0

5 S4 E + 0 2 49rp E-

_30_ -+13 40Y _

WE.4 03Zr E 1 05

0 QTh J7]-06]
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Tank Waste Treatment and Immobilization Plant

Table 8 Estimated HIW Feed Conceotrations

14LW Chemical Analvtes Emissions Feed Vector

AA a Iy te mrollmol Na Arialyte rnol/mol Na

S6 1 E-03 NO? 1 E

A 6 28E-01 N0 3 _3E- _

A 259E-3 01I ___ 8.64E+'00
46E-01 Oxalate 1 1 -01

97E-02 Pb 6 43&3
Be 3 7413 03 Pd 48E-03

Bk 1-62E.P02 P04 18E-01

Ca 14F .l 0 1 PT G11--

Cd 4ASE-02 Rb 2-91E-03
Ce 7.OOE-03 Rh 53E-03

CI 1 13E02 Ru 4.[9E-02

CN 7-45E 02 Sb .35-03

CO 9 256-03 Se 7 97E-03

Ci L58E-ri _8 19E,-01
Cu 9 15 F-03 904 167E-02

F 2-23E-0I [Sr 7 19E-03

Fe 69 E-0: , Ta 2 -0 11:-04

Hg 6.03 F -04 Te I 3E-03
K 4.02F-02 -Rh 261EL-02

La 2 27E-02 Ti 3 29-02

[- 2.461-02 TIC as C"03 6 051E-01
ki I.0iE 0[ TI 2.67 E-03

Mn 1-43E01 U(toul) 7.12E-02

Mo 8 20E-03 V 7 E6[E-04
Na I lOEfG W 100w I 58E3-0
Nd .4313 02 V 2.[ 1 03
NH3 14E 0' Zn 7.771--03
Ni 495E-02 2i 1.99E-01

ITAW Radioiuclde Emissions Feed Vector

Analyte Bq/mcl Na Analvte

IO6Ro -I 37E-09 231b
3mCd I 3613 073-Np

125Tb I I43E3-09 238PuI

126 Sn 1 28 1

Bq/mel N-a

E+51903

3 31i E-06

1 57E+07
8.Z4E V-.4

1291 1 30E+04 239Pu I I
134Cs 315L-06 2-lOPu 7 61 F 06
117C rV72E-?' 1A1 4.03E+09
13 7mBa 3 28E+09 241Pu 9.8 F -01

14C 2 91-05 242Cm 1 62E-i _

15 ISm 4.81 109 WPii 44E+-03

1V2Eu 2 15E+07 242Am 3 95E+04
154Eu 2 33E09 2430m 34E I W
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Table 8 Eitimated HLW Feed Concentrations

HLNV Radionucide E miosimks Nked Ve ctur

Anlyte 1t-qrmol Na

[5Eu _-09_

226P~ F2a+02

228Rd ___ L 9EiO5

22KITh 6 3E3 F

23 1Pa 1.69E-+06

232Th 3 52E-C0?

232L 136E+05

233U 4 ?3E+O4

234U7 1A 7E-D

23 l12E-04

] ........

A nayt2 Bq/nol Na
1 44Cm 1 34E+-:)

H 416

59Ni 22F0

6t)Co 4 -S18 -uS

63Ni 2 2F 6:;

79S |. 261F -

90Sr 4 4S L-I
90Y 3. 11' 10

. ...... ---- x -
93mNI E21I R

93Z! i b-0
99 ___ 6
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Table 9 Summary of Assumed Stack Concentrations for PiCs

CAS Registry Number

vanous

various

varIous

PIC Grmuping or Individual Constituent

v 1ase orgaruc LiCs (33 cmtstnunts

semi-vohlae P[Cs (61 consCm[uents)

polycyclic aromatic PiCs (4 constituens)

Assumed Stack
Conrcntration (a)

(ug/dser)

'1

i5

dioxmurfuran ( cons01 menis) swe below

1746-01 6 2,37, TatracioroJLbcnzo(p)dloxin (TCD) 9AF-06

19409-74-1 .62E709-Hexaviorodihenzotpidioxn 1E

3268-87-9 OcacIdouodiben zop)dio ymT 7.8E-05

35822-a6 9 1. 2.3,4,6,7, -Heptachiorodibenzo pidioxM 3-OS

3900 1-02 0 Octach[orodibenzofuran 6.3F-05

39227-29 6 1, 234,7 8-HcxachIodihbcnzo(p dioxin 1 .6F-05

4032 [-76-4 1, 3,7 -Pen tac hTOdi bn7(p)d mn 1 6E-05

51207-31-9 3.7, 9-Tetrachlorodibenzofurai E -06

55673-89 7 1,2.A7JQ-Hcptachlodihcnzofurai I.6E-05

7 D-313 4 4,7 S Pcntachlorodlbhnzofuran 7 SE-06

)7 3 17-4 16 27.SPentachorodIbenofuran 7 E-06

57: :7-44-9 1 ,,3?,6,7-Hexachinrodbenz1of~ra [SE-UJ

,7633-85-7 16 7, S 11-Hx 1:J1otod enzop)dioxu .6E-05

6085 4-5 2, 4,67,-Hexa1C orod benzofudn I 4-05

S 67562-39 4 1,2,34,6,7,8-Heptach[orodibenzofuran L6F-05

7064-26,9 12.4 S-Hexachlrnodbenzoernn

72918-21-9 I .23,7,8,9-Hex iialorod bernofuran

4E'-PS

[tE-ls

(a) - slack COlnTCeM:TOnS are based upon historical laboraory tcstan performcd in support o( the WTP
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Notes: Table 12

The following notes correspond to Table 12, HLW and LAW Vitrification Emissions Analysis Equipment Decontamination
Factors, and provide the bases for vitrification melter and offgas decontamination factors for the facility emissions report

1. Based on Table B.3, Calculation 24590-HLW-MKC-HOP-00001, Rev. 0 (NOTE: Cesium-137 and technicium-99
melter DFs are based on experimental data. However, no reduction in melter capture has been assumed relating to
cesium/technetium interactions.)

2. Based on Table D. 1, Calculation 24590-WTP-MKC-50-00004, Rev. 0. (NOTE: Offgas particulate DFs are based on
experimental data assuming certain elemental speciation. However, emissions modeling assumes all elements are in
their base forms, primarily as oxides.)

3. Based on the BARCT analysis, 24590-WTP-RPT-ENV-01-004, Rev. 1

4. It is assumed that Tritium (H-3) will have the same decontamination factor (DF) as water in the respective process unit.
No reduction in capture efficiency has been incorporated. If the unit is operated under evaporative conditions, a DF of 1
is defined.

5. It is assumed that Carbon-14 will have the same DF as carbon dioxide in the respective process unit. No reduction in
capture efficiency has been incorporated.

6. No particulate removal efficiency is assumed.

7. Based on the information provided in Table D.1, Calculation 24590-WTP-MKC-50-00004, Rev. 0, the LAW Caustic
Scrubber is assumed to have a particulate scrubbing efficiency DF of 1.

8. Based on Section 7.13, Calculation 24590-HLW-MKC-HOP-00002, Rev. B., no reduction in efficiency is recommended
since the silver mordenite's efficiency will effectively be infinite until breakthrough is approached.

9. Because of the inherent uncertainties in predicting scrubbing efficiencies in packed bed columns, the DFs defined in
Table 4 of Calculation 24590-LAW-MKC-LVP-00002 have been divided by two (2), except for iodine. Per E&NS
management direction, the full 99% abatement efficiency (DF=100) for iodine (including 1-129) is to be used for
emissions modeling.

10. Although the LAW caustic scrubber may have a small collection efficiency (<10%) for carbon dioxide, it is assumed to
be 0% (DF=1). Since the unit has not been designed as an abatement technology for carbon dioxide (i.e., Carbon-14),
the unit will be operated to minimize carbon dioxide capture in order to minimize solids sent to the Hanford Effluent
Treatment Facility. Therefore, no capture of carbon dioxide (i.e., Carbon-14) removal can be assumed.

11. Per the VSL report Off-Line Tests of the DM-1200 Thermal Catalytic Oxidation (TCO) Unit (VSL-02R8200-1), the TCO
can achieve a DRE of >99% if the offgas residence time exceeds 0.4 seconds. If the residence time drops to 0.15
seconds a DRE of -95% would be expected. No difference in efficiency was observed between SVOCs and VOCs.
Preliminary TCO information (based on early vendor contacts) provided residence times between 0.05 and 0.1 seconds.
There is also concern that the TCO units will lose efficiency over time due to poisoning. Therefore, a VOC/SVOC DRE
of 90% was initially recommended for the facility emissions report. However, per E&NS management direction, a 95%
organic DRE abatement efficiency is to be used for emissions modeling.

12. Per Tables 6.11 and 6.9, of VSL reports Integrated Off Gas System Tests on the DH-1 200 Melter with RPP-WTP LA W
Sub-Envelope A] Simulants (VSL-02R8800-2) and Integrated Off-Gas System Tests on the DM-1200 Melter with RPP-
WTP LA W Sub-Envelope Cl Simulants (VSL-02R8800- 1), respectively, the observed offgas system DRE is basically the
same as the DRE measured on the TCO. Therefore, a DRE of 0% (DF=1) on the remaining offgas system is defined.

13. Per the same VSL report tables defined in #12, the DM-1200 melter organic DRE ranged from 0% to 33% for Envelope
A and 42% to 57% for Envelope C. Because of the observed inefficient destruction efficiency in the DM-1200 melter, a
combined VOC/SVOC DRE of 10% (DF= 1.1) for both the HLW and LAW melters is recommended.

14. Mercury DFs for the SBS, WESP, HLW HEME, and LAW caustic scrubber are per the Mercury Pathway and Treatment
Assessmentfor the WTP (24590-WTP-RPT-PR-01-011). These DFs have not been reduced so as to not limit the amount
of mercury that could potentially leach to the LAW system.

15. The design basis mercury DFs for the HLW and LAW S-AC columns are 1000, and 20, respectively, per calculation
24590-WTP-M4C-HOP-00001. No reduction in efficiency is recommended since the unit's efficiency will effectively
be infinite until breakthrough is approached. Use of the full design abatement efficiency was also recommended by
E&NS management.
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16. Per the VSL reports defined in #12, the DM-1200 SCR unit initially experienced very poor NO, destruction efficiencies
of-40%. With the use of a different catalyst media, the NOx efficiency was raised well above the 90% design
specification. The SCR unit at the LAW Pilot Melter at Duratek has recorded very high NOx destruction efficiencies
exceeding 99%. However, the Duratek SCR operates with an excessive ammonia slip. The SCR at VSL has also had to
operate at a high ammonia slip in order to compensate for NO, concentration fluctuations caused by the pulsating melter
feed. Therefore, if the ammonia injection to the SCRs will be controlled to minimize ammonia slip, a 90% (DF=10)
destruction efficiency was originally recommended. If the SCR units can be operated at a high ammonia slip, higher
NO, destruction efficiencies are achievable. Taking this into account, E&NS management has directed that a NO,
abatement efficiency of 95% be used for both HLW and LAW emissions modeling. Therefore, the average permitting
contingency for NO, in the LAW system will be approximately a factor of "2" (50 MT/day*20%Na Loading / 30
MT/day*17%Na Loading).

17. After a review of the Integrated Off-Gas System Tests on the DM-1200 Melter with RPP-WTP LA W Sub-Envelope A I
Simulants (VSL-02R8800-2), Integrated Off-Gas System Tests on the DM-1200 Melter with RPP-WTP LA W Sub-
Envelope Cl Simulants (VSL-02R8800-1), and Tests on the DuraMelter 1200 HLW Pilot Melter System Using AZ-101
HL WSimulants, (VSL-02R0100-2), the identified acid gas decontamination factors are recommended for the SBS,
WESP, and HEME. In general, it was observed that the SBS, WESP, and HEME are very poor gas scrubbers for most
acid gas species. This would be expected because of the limited gas/liquid contact time and because the units are simply
not design to be very efficient at gas scrubbing. (NOTE: The identified VSL reports discuss significant analytical errors
when trying to calculate unit acid gas DFs. This may be rectified in the future, allowing for better estimation of acid gas
DFs. However, the identified DFs are deemed bounding for the emissions estimate.)

18. Per Table 6.8 of VSL reports Integrated Off-Gas System Tests on the DAI-1200 Melter with RPP-WTP LA W Sub-
Envelope A I Simulants (VSL-02R8800-2), the melter and offgas system capture efficiencies for iodine were found to be
-20% and -40%, respectively. Therefore, the recommended iodine capture efficiencies for the emissions report are 10%
(DF=1.1) and 20% (DF=1.2) for the melter and offgas system, respectively. For simplicity, the offgas system iodine DF
will be exclusively applied to the SBS.

19. The thermal catalytic oxidizer is known to oxidize both carbon monoxide (CO) and sulfur dioxide (SO,) to carbon
dioxide (CO,) and sulfur trioxide (SO), respectively. Per contacts with catalyst vendors, the oxidation efficiency of
carbon monoxide tends to be higher then the realized organic destruction efficiency, while the oxidation of sulfur dioxide
tends to be less. However, to be conservative, the carbon monoxide conversion DF in the TCO emissions will be
assumed to be equal to the organic DF DRE. For SO 2, the vendor recommended an oxidization efficiency of 20%
(DF=1.2).

20. No Gas Scrubbing Efficiency is assumed.

21. Since the VSL analysis shows that the SBS/WESP/HEME condensate will be mildly acidic to neutral, no scrubbing
efficiency (DF=l) for carbon dioxide is assumed.

22. Per Table A-13 of calculation 24590-HLW-MKC-HOP-00001, arsenic (As) decontamination factors in the DM-1000
melter were measured between 200 and 700. This was based on AZ-101 simulant feed during stable melter operations.
This is the only known arsenic melter DF data known to exist. Based on this information and the precedent set of
dividing minimal observed DFs by 2, a melter DF of 100 is recommended for arsenic. This is a change from the
previous recommendation of 1 (based on arsenic volatility) before the DM-1000 information was obtained.

23. It is assumed that no ammonia (DF=I) will be removed in the LAW caustic scrubber because of the alkaline conditions.

24. Miscellaneous anion species and nonvolatile organics are defined with the average cation DF due to the various
speciation potentials.

25. Non-Volatile organics in the melter feed are assumed to have no glass solubility and completely decompose to carbon
dioxide, carbon monoxide, and PICs so that these decomposition products are maximized at the stack discharge.

26. Gas species are assumed to have no solubility in glass and therefore have no retention in the melter.

27. These gas species are assumed to have no retention in the identified offgas units because of their high stability and/or
volatility.

28. DFs are based on the representative compound.
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Table 13 Summary of Organic Constituents Emission Rates for the WTP

Ahated ShrearnsI e n. . e r,.ms.
PVP0t PJVO4 LMPO6 H MP06 PJV32 IPVPI2 IPJVI11 LVP26 iOP33

I FRPA PV?01 I PJV04 LMP06 HMP06 PJV 3 2 PVP12 I

WTP Feed
PT Vessel

Vent
PT

RFD/PJM
LAW

Melter

HLW
Melter

HLW I PT Vessel
VentPJM/RFD

PT
RFD/PJM

LAW
Melter

HLW
Melter

PJV34

HLW
PJM/RFD

g/sec _/ses ec e S g/sec g/sec R/see gsec g/sec g/sec / g/sec
110-62-3 n-Valeraldehyde 3A9E-02 2.97E-02 5.30E-07 5.)6E-09 7.90E-05 9.061-15 2.97E-06 5.30L'-07 2.58L:-10 4.14E-06 9.06E-15
110-82-7 Cyclohexane 7.67E-03 7.69E.-03 7.70E-08 0.00E+00 0.00E+00 1.24F-34 7.69E-07 7.701E-08 0.00E3+00 0.OOE+00 1.24E-34
I10-83-8 Cyclohexene 7.67E-03 7.731E-03 7.76E-08 0.OOE+00 1.83E,-20 2.75E-24 7.73EF-07 7.761E-08 0.00E+00 6.47E-21 2.75E-24

I )0-86-1 Pyridine 3.49E-02 3.92E-03 ).09E-06 5.33E-05 3.6213-03 3.99E-13 3.92E-07 1.09E-06 2.67E-06 1.81 E-04 3.99E-13
111-65-9 n-Octane 7.67E-03 7.71E3-03 7.71 P-08 0.00E+00 0.00E+00 0 00E+00 7.711E-07 7.71 E-08 0.00E+00 0.001E+00 0.00E+00
111-76-2 Ethyleneglycol monobutyl ether 3.49E-02 9.48E-04 1.45E-06 1.18E-03 S.29E-03 5.82E-13 4.74E-08 1A51E-06 5.89E-05 2.65E-04 5.82E-13

111-84-2 n-Nonane 7.67E-03 7.7_1E-03 7.711E-08 0.0013+00 0.00E+00 0.00E+00 3.86E-07 7.711E-08 0.00E+00 0.00E+00 0.00E+00
117-81-7 Bis(2-ethylhexyl)phthalatc (DEHP) 3 49E-02 3.67E-04 2.78F-06 9.49E-03 8.50E-03 1.13E-1I 5.57E-17 2.78E-12 5.39E-12 6.07E-14 5.64E-17
117-84-0 n-Dioctyl phthalate 3.49E-02 2.52E-03 1.42E-06 1.84E-04 4.97E-03 4.89E-12 3.811L-16 1.42E-12 1.05E-13 7.011E-14 2.45L3-17
118-74-1 Hexachlowbenzene 7.21 E-04 7.39E-04 7.92E-09 0.00E+00 8.26E-10 1.2213-19 4.43L-06 7.92E-09 0.00E+00 5.68E- 11 1.221-19
120-12-7 Aliracenc 3.49F-02 1.62U-02 8.01E-07 8.55E-07 1.11 E-03 1.23E-13 3.251-06 8.011-07 4.27E-08 S.62E-05 1.23C3-13
120-82-1 1,2,4-Trichlorobenzene 7.67E.-03 7.66E-03 8.33E-08 0.00E+00 1.88E-08 2.66E.-18 153F-05 8.33E-08 0.OOE+00 1.24E-09 2.66E-18
120-83-2 2,-Dichlorophenol 3.49E-02 2.32F-03 1.42E-06 2.55E-04 5.03E-03 3.82E-12 1.39E-05 i.4213-06 1.27E.-05 2.52E-04 3.8213-12
121-44-8 Triethylamine 7.67E-03 6.54E-03 1.17E-07 1.1413-09 1,741E-05 1.99E-15 6.54E-07 1.17E-07 5.68E-i I 9.IoE-07 1.99E-15
121-69-7 Dimethylaniline 7.67E-03 3.05E-03 1.86E-07 4.05E-07 3.23E-04 3.59E-14 1.53E-07 1.866-07 2.02E-08 1.63E,-05 3.59E-14
122-39-4 NN-Diphenylamine 7.67E-03 3.51E-04 2.82E-07 8.77E-05 1.03E-03 1.14F-)3 1.4) E-06 2 821E-07 4.3913-06 S.17E-05 1.14E-13
123-19-3 4-1lcptanone 7.67E-03 3.05E-03 1.86E-07 4.0SE3-07 3.23E-04 3.59E-14 3.05E-07 1.86F-07 2.0213-08 1.63E-05 3.59E-14
123-38-6 n-Propionaldehyde 7.67E-03 5.31E-03 1.43E-07 2.26F-08 7.7 1E-05 8.67E-15 5.311E-07 1.43E-07 1.133E-09 3.951E-06 8.67E-15
123-51-3 3-Methyl-i-butanol 7.67E3-03 1.08E-03 2.31E3-07 6.90E-06 7.28E-04 8.02E- 14 1.08E-07 2.31 E-07 3.45E-07 3.65E-05 8.02F-14
123-86-4 Acetic acid n-butyl ester 3.49E.-02 3.27E-02 4.40E-07 3.39E-12 1.36E-05 1.60E-IS 3.27E-06 4.40E-07 1.69E-13 7.311E-07 1.60E-15
123-91-1 1.4-Dioxane 2.09E-02 1.39F-03 8.5413-07 1.53E-04 3.02E-03 2.2913-12 1.3913-07 8.5413-07 7.64E-06 1.511E-04 2.29E-12
126-73-8 Tributyl phosphate 3.49E-02 1.20E-04 2.52E-06 .52E-02 6.90E-03 7.59E-13 2.4 1E-09 2.52E-06 7.60E-04 3.45E-04 7.591-13
126-98-7 2-Methyl-2-propenenitrile(Methacrylonitrile) 7.67E'-03 7.19E-03 9.69F-08 7.451-13 2.99E-06 3.511E-16 7.19F-07 9.69E-08 3.73E-14 1.61 E-07 3.511E-16
127-18-4 Perchlorochylene (tetracblorocthylene) 7.67E3-03 7.72E-03 7.771F-08 0.001+00 4.811E-14 2.48E-23 772F-04 7.77E-08 0.00L+00 1.19E-14 2.48F.-23
127-19-5 N,N-Dimcthylacctamide 7.671:-03 2.19E-06 6.3313-07 5.28E-03 1.51E-03 1.66E-13 1.09E-10 6.33E-07 2.64E-04 7.55E-05 1.66E-13
128-37-0 2,6-Dis(terT-butyl)-4-roethy pienolI 3.49F-02 2.52E-03 1.42E-06 1.8413-04 4.97E-03 4.89E-12 5.03E-08 1.42F-06 9.20E-06 2.49E3-04 4.89EC-12
129-00-0 Pyrene 3.49E-02 5.32E-03 1.41E-06 4.53EF-05 4.37E-03 5.85E-12 2.421E-13 1.411E-12 2.581F-14 1.24E-13 2.92E-17
1321-64-8 PentacIloonaphthalene 3.49E-02 2.41E-02 6.48E-07 1.03E-07 3.50E-04 3.941-)4 1.10E-)2 6.48E-13 5.82E-17 2.67F.-14 1.97C3-19
1321-65-9 Trichloronaphthatene 3.49E-02 2.97E-02 5.30E-07 5.16E3-09 7.90E-05 9.06E-15 1.78E-04 5.30E-07 2.58E-10 4.14E-06 9.06F-15
132-64-9 Dibenofuran 3.49E-02 2.97E-02 5.30E-07 5.16F,-09 7.90E-05 9.06E-15 1.78E3-04 5.30E.-07 2.5813-10 4.14E-06 9.0613-15
1335-87-1 Ilexachloronaphthalenc 3.49E-02 2.41E-02 6.4813-07 1.03E-07 3.50E3-04 3.94E-14 1.101E-12 6.48E-13 5.82E-17 2.67E-14 1.97E-19
1335-88-2 Tetrachloronaphthalene 3.49E-02 2.97F-02 5.30E-07 5.16E-09 7.90E-05 9.06E-IS 1.3513-12 5.30E-13 2.93E-18 1.09E-14 4.53E-20
1336-36-3 Polychlorinatedbiplienyls (PCBs) 1.211C-02 5.79E-02 1.32E.-06 5.42E-Il 6.62E-05 1.14E-13 2.63EF-12 1.3213-12 3.08E-20 5.41 E-14 5.68E-19
141-78-6 Acetic acid ethyl ester (Ethyl acetate) 3.49E-02 2.41 E-02 6.48E-07 1.03E-07 3.50E-04 3.941E-14 2.41ET-06 6.48E-07 5.13E-09 1.80E-05 3.94E-14
141-79-7 4-Methyl-3-penien-2-one 3.49F-02 1.39E-02 8.4713-07 1.84E-06 1.47E-03 1.63E-13 1.39E-06 8.47E-07 9.20E-08 7.421-05 1.63L-13
142-82-5 7.67E-03 7.70E-03 7.70E-08 0.00E+00 0.00E+00 0.00E+00 7.7013-07 7.70E-08 0.00E+00 0.001E+00 0.00E+00
144-62-7 Oxalcacid 3.49E.-03 1.5812-08 2.90E-07 2.48E-03 6.83E-04 7.5 1E-14 7.91E-11 2.9013-07 1.24E-04 3.41 E-OS 7.511E-14
156-60-5 trans-l.2-Diclhioroedbylene 7.67E-03 7.69E-03 7.78E-08 0.00E+00 1.17E-12 3.9013-22 7.69E-07 7.78F-08 0.00E+00 1.89E-13 3.90E-22
1582-09-8 Trifluralin 3.49E-02 2.41C--02 6.48E-07 1.03E-07 3.50E-04 3.9413-14 1.831E-14 6.48E-13 5.82F-17 2.67E-14 1.97E-19
1634-04-4 Methyl tcrt-butyl ether 7.67E-03 7.19E-03 9.69E-08 7.45E-13 2.99E-06 3.5)E-)6 7.19E-07 9.69E-08 3.73E-14 ).6)E-07 3.51E-16
1836-75-5 Nitrofen 3.49E-02 3.671E-04 2.78E3-06 9.49E-03 8.50E-03 1.13E-11 1.67E-14 2.78E-12 5.39E-12 6.07E-14 5.64EF-17
189-55-9 1Dibezota,ipyrene 3.49E-02 9.95E-06 2.88E-06 2.40E-02 6.86E-03 7.55E-13 I 4.52E-16 I 2.88E-12 1.36E-11 I 4.34E-14 3.77E-18
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189-64-0 Dibenzo[a,hjpyrene 3.49E-02 9.95E-06 2.88E-06 2.401-02 6.861E-03 7.551E-13 4.52E-)6 2.8813-12 1.36E-I I 4.34E-I4 3.77E18
191-24-2 Benzo(gbi)perylen e 3.49E-02 3.671E-04 2.78E-06 9.49E-03 8.50E-03 1.13 E-I 1.67E-14 2.7817-12 5.39E-12 6.07E-14 5.64E-17
191-30-0 Benzo[aijpyrene 3.49E-02 9.95F-06 2.88E-06 2.40E3-02 6.86E-03 7.55E-13 4.52E-16 2.88E-12 1.36E-I I 4.34E-14 3.77E-18
192-65-4 Dibenzo[a,c)pyrene 3.49E-02 9.951E-06 2.88E-06 2.40E-02 6.86E-03 7.55E-13 4.S2E-16 2.88E-12 1.36E-11 4.34E-14 3.77E-18
193-39-5 Indeno(1,2,3-cd)pyrene 3.49E-02 3.67E-04 2.78E-06 9.49E-03 8.50E-03 1.13E-1 I 1.67E-14 2.78E-12 5.39E-12 6.07E-14 5.64E-17
205-82-3 Benzoj)fluoranthene 3.491-02 L20E-04 2.52E-06 1.52E-02 6.90E-03 7.59E-13 5.47E-15 2.52E-12 8.64E-12 4.42E-14 3.80E-18
205-99-2 Penzo(b)fluoranthene 3.49E-02 3.67-04 2.7813-06 9.49E-03 8.50E-03 1.13E-11 1.67E-14 2.78E-12 5.39E-12 6.07E-14 5.641-F7
206-44-0 Flooranihene 3.49E-02 5.04E-03 1.45E-06 4.07E-05 4.58-03 6.11 E-12 2.29E-13 1.45E-12 2.31E- 14 1.2t E-13 3.066- 17
207-08-9 Benzo(k)fliioranthene 3.49E-02 3.67E-04 2.78E-06 9.49-03 8.SOE-03 1.13E1-Il 1.67E-14 2.78E-12 5.3913-12 6.07E-14 5.64E- 17
208-96-8 Acenaphthylene 3.49E-02 2.41E-02 6.48E-07 1.0313-07 3.50E-04 3.946- 14 1.45F-04 6.48E-07 5.13E-09 1.80E-05 3.94E-14
218-01-9 Chrysene 3.49E-02 2.55E-03 1.511-06 2.403-04 5.26E-03 7.00E-12 1.16E-13 1.511E-12 1.360-13 8.40E-14 3.50E-17
2234-13-1 Octachloronaphthalene 3.49E-02 2.411E-02 6.48E-07 1.03E-07 3.50E-04 3.94L,-14 1.10E-12 6.48E-13 5.82-17 2.67E-14 1.97E-19
224-42-0 Dibenz[aj]acridine 3.49E-02 1.271-06 2.89E-06 2.47E-02 6.80E-03 7.48E-13 5.78E-17 2.89E-12 .40F-1I 4.30E-14 3.74E-18
226-36-8 Dibenz[a,hjacridinc 3.491-02 1.27E-06 2.89E-06 2.47F-02 6.80E-03 7.4813-13 5.78E-17 2.89E--12 l.40E-[I 4.30E-14 3.74E-18
2385-85-5 Mirex 3.49E-02 3.48E-02 3.79E-07 0.00E+00 8.55E-08 1.21E- 17 2.09E-04 3.79E-07 0.00E+00 5.6213-09 1.211E-17
2551-13-7 Trimethyl benzene 7.67E-03 7.70E.-03 7921-08 0.00E+00 3.39F-10 5.85U-20 3.85E-06 7.92E-08 0.00E+00 2.75E-11 5.851-20
26140-60-3 Terphenyls 3.49E-02 1.70E-02 1.39E-06 9.55E-07 2.45E-03 3.34E- 12 7.73E-13 1.39EF-12 5.42E- 16 2.15E-13 1.67E-17
27154-33-2 Trichlorolluoroethane 7.67L-03 7.711E-03 7.72E-08 0.00E+00 0.00E+00 2.111E-26 7.71E3-04 7.72E-08 0.00E+00 0.00E+00 2.11 E-26
287-92-3 Cyclopentane 7.67E-03 7.69E-03 7.70-08 0.001E+00 0.00E+00 1.24E-34 7.69E-07 7.70E-08 0.00E+100 0.001E+00 1.24F-34
309-00-2 Aldrin 4.30E-04 2.101E-04 1.72E-08 1.18E-08 3.02E-05 4.12 F-14 4.77E-14 1.72E-14 6.69F-18 2.661E-15 2.06F-19
319-84-6 Ilexachlorocyclohexanc(Lindane) AphaBHC 1.16E-04 1.68E-05 4.83E-09 1.36E-07 1.53E-05 2.04E.-14 1.01E-07 4.83E-09 6.79E-09 7.68E-07 2.04F.-14
319-85-7 Hexachlorocyclohexane (Lindane) Beta BHC 1.16E-04 1.22E-06 9.38E-09 3.111E-05 2.86E-05 3.80E-14 5.SSE-17 9.38E-15 1.77E-14 2.04E-16 1.90E-19
319-86-8 Dela-BHC ).16E-04 1.22E-06 9.25F-09 3.16E-05 2.83E-05 3.76E-14 5.57E-17 9.25E-15 1.80E-14 2.02E- 16 1,88E-19
3697-24-3 5-Methylchrysene 3.493-02 2.52E-03 I.42E-06 1.84E-04 4.97E-03 4.893-12 1.14F-.13 1.42E-12 1.05E- 13 7.01E- 14 2.45F-1t7
3825-26-) Ammonium perfluorooctanoale 3.49E-02 2.41E-02 6.48E-07 1.03E-07 3.50E-04 3.94E- 14 1.10E-12 6.48E-13 5.82EF-17 2.67E--14 1.97E-19
4170-30-3 2-Butenaldehyde (2-Butenal or Crolonaldehyde) 7.671-03 8.70F-04 2.39'-07 1.16E-05 7.96E-04 8,77E-14 8.70E-08 2.39E-07 S.80E-07 3.99130S 8.77E-14
465-73-6 Isodrin 2.32F-04 1.12E-03 2.57E.-08 1.0513-12 1.29E-06 2.2013-15 6.74E-06 2.57E-08 5.25L-14 8.30E-08 2.2013-15
50-00-0 Fornaldchyde 7.671-03 7.67E-05 5.38E-07 2.46E-03 1.67E-03 1.051E-12 7.67F.-09 S 38E-07 1.2313-04 8.34-05 1.05F-12
50-29-3 4A-DDT 2.32E-04 3.36E-05 9.67E--09 2.72E-07 3.0513-05 4.08E-14 1.53E-15 9.67E-15 1.54E-16 8.08E-16 2.041E-19
50-32-8 Benzo(a)pyrene 4.42P.-04 4.67E-06 3.47E-08 1.22E-04 1.07E-04 1.411E-13 2.12E-16 3.4713-14 6.95E-14 7.62E-16 7.073- 19
53-70-3 Dibenzo(ah)anthracene 5.81 E-05 2.011:-07 4.19E-09 2.53F-05 1. 15E-05 1.27E-15 9.12E-18 4.191E-15 1.44E-14 7.37E-17 6.33E-21
540-59-0 1,2-Dichloroethylene 7.67E-03 7.70,-03 7.92E-08 0.OOE+00 3 39E-10 5.85E-20 7.7013-07 7.92E-08 0.00E+00 2.7513-11 5.85E-20
540-84-) 2,2,4-Trimethylpentane 7.67E-03 7.711E-03 7.711E-08 0.001E+00 0.00E+00 0.001+00 7.711E-07 7.711E-08 0.00E+00 0.001+00 0.01)E+00
541-73-1 1.3-Lichlorobenzene 7.67E-03 7.70E-03 7.9213-08 0.001+00 3.39E-10 5.85E-20 7.70E-05 7.92E-08 0.OOE+00 2.75E-1) 5.85E-20
56-23-5 Carbon teracho-de 7.67E-03 7.73-(03 7.76E-08 0.00E+00 1.83E-20 2.75E-24 1.55E-03 7.76E-08 0.00E+00 6.47E-21 2,75E-24
563-80-4 3-Methyl-2-buanone 7.67E-03 5.31 E-03 1.43E-07 2.26E-08 7.713-05 8.671E-15 5.311E-07 1.43E-07 1.13E-09 3.95-06 8.67E- 15
56-49-5 3-Methylcholanthrene 3.49E-02 3.511E-02 3.51 L-07 0.001+00 0.00E3100 0.00E+00 1.5913-12 3.51E- 13 0.00E+00 0.001300 0.001E+00
56-55-3 Benzo(a)anthracene 3.49E-02 5.04E-03 1.45E-06 4.07E-05 4.58F.-03 6.111E-12 2.29E-13 1.45E- 12 2.311E-14 1.216-13 3.06E-17
57-14-7 1,1 -Dimethylhydrazine 3.49E-02 4.90E-03 1.05F-06 3.14E-05 3.311E-03 3.65E.-13 4.90E-07 1.05E-06 1.57E06 1.661-04 3.65E-13
58-89-9 gamma-BIIC (Lindane) 1.16E-04 8.74E3-06 5.22E-09 4.92L-07 1.81E-05 2.41E-14 3.97E-16 5.22E-15 2.79F- 16 2.86L- 16 1.20E- 19

2,3,46-Tetrachlorophenol 3.49-02 3.64E-03 1.10E-06 6.24E1-05 3.71E-03 4.09E-13 1.09E-04 1.10-06 3.12E-06 1.86L-04 4.093-13
2,3,4,6-Tetrachl, 6.24E-05

7.67E-03 I 5.31E-03 A 1.4313-07 2.26E-08 7.7 1 E-05 8.67E-15 I 5.31E-06 1.43E-07 1. 13E-09 3.95E-06 8.67E-15
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59-50-7 4-Chloro-3-methylphenol 3.49E-02 2.52E-03 1.42E-06 1.84F-04 4.97E-03 4.89E-12 2.86E-13 1.421- 12 1.05E-13 7.01 E- 14 2.45E- 17
59-89-2 N-Nitrosomorpholine 3.49E-02 2. 1SE-05 2.82E-06 2.28E-02 6.86E-03 7.54E-13 8.13E-18 2.82E-06 1.14E-03 3.4312-04 7.54E-13
602-87-9 5-Nitroacenaphthene 3.491-02 9.48E-04 1.45E-06 1.18f:-03 5.29E-03 5.82E-13 4.311E-14 1.451E-12 6.69E-13 3.93E-14 2.91E-18
60-29-7 Ethyl ether 3.491-02 3.48E-02 3.79E-07 0.00E+00 8.55E-08 [.21E-17 3.48E-06 3.79E-07 0.00E+00 5.62E-09 1.21 E-17
603-34-9 Triphenylamine 3.49E:-02 2.37E--03 1.18 E-06 1.65E-04 4.22E-03 4.65E1-13 1.42E-05 I.18E-06 8.23F,-06 2.11 E-04 4.65E-13
60-34-4 Mcthylhydrazine 7.67E-03 5.11 E-04 3.13E-07 5.60E-05 1.11 E-03 8.41E-13 5.11 E-08 3.13E-07 2.80E-06 5.54E-05 8.41E-13
60-35-5 Acetamide 7.671E-03 2.191-06 6.33E-07 5.28E-03 1.5IE-03 1.66E-13 1.09F-10 6.33E1-07 2.64E,-04 7.55E-05 1.66E-13
60-57-1 Dieldrin 2.32B-04 3.18E,-05 9 95E1-09 2.41EF-07 3.19E-05 4.26E-14 1.44E1-15 9.95E-15 1.376-16 7.88E-16 2.13E-19
621-64-7 Di-n-Propylnin-osamine (N-Niuroso-di-n-propylamjnc) 3.49E-02 2.32E-03 1.42E-06 2.55E-04 5.03E-03 3.82E-12 1.16F.-07 1.42E-06 1.27E-05 2.52F-04 3.82E-12
624-83-9 Methyl isocyanaie 7.67E-03 7.66E-03 8.33E-08 0.00E+00 1.88E-08 2.66E-18 7.66E-06 8.33E-08 0.00E+00 1.24F-09 2.66E-18
627-13-4 Nitric acid, propyl ester 3.49E-02 3.48E-02 3 79L-07 0.00E+00 8.55E-08 1.21 E-17 3.4811-06 3.79E-07 0.0011+00 5.62E-09 1.211E-17
62-75-9 N-Nitroso-NN-dimethylamine (Dimethylnitrosamine) 6.511E-02 1.77E1-03 2.7)1E-06 2.20F.-03 9.87E-03 1.09E-12 8.85E-08 2.7)E-06 1.101E-04 4.94E-04 1.09E;-12
630-20-6 1, 1,2-Teunchloroethane 7.67E-03 7.861E-03 8.43E-08 0.00E+00 8.7911-09 1.30E-18 7.86E-04 8.43C-08 0.00E+00 6.05E-10 1.30E-18
64-17-5 Ethyl alcohol 7.67E-03 5.) 1E-04 3.13E-07 5.60E-05 1.1)E-03 8.4)E-13 5.111E-08 3.131:-07 '2.80E-06 5.54E-05 8.41 E-13
64-18-6 Formic acid 3.49E-02 1.20E-04 2.52E-06 1.52E-02 6.90E1-03 7.59E-3 1.20E-08 2.52E1-06 7.60E-04 3.451-04 7.59E-13
64-19-7 Accic acid 3.491E-02 2.15E-05 2.82L:-06 2.28E-02 6.86E-03 7.54E-13 2.15E-09 2.82E-06 [.141-03 3.43E-04 7.54L-:13
67-56-1 Methyl alcohol (Methanol) 7.67E-03 5.111E-04 3.13E-07 5.601E-05 1.IIE-03 8.411E-13 5.111E-08 3.13E-07 2.80E-06 5.54E-05 8.411E-13
67-63-0 2-Propyl alcohol (Isopropanol; Propan-2-0l) 7.67E-03 8.63E-04 2.39E-07 1.1713-05 7.96E-04 8.78F-14 8.631E-08 2.39E-07 5.87F-07 3.991E-05 8.78E-14
67-64-1 2-Propanone(Acetone) 4.18E1-02 1.66F-02 1.02E-06 2.211E-06 1.76E-03 1.96E-13 1.66E-06 1.021E-06 1.10E-07 8.9111-OS 1.96E-13
67-66-3 Chloroform 7.67E-03 7.70E-03 7.92E-08 0.00E+00 3.39E-10 S.851-20 3.85E1-03 7.92F-08 0.00E+00 2.75E-11 5.85E-20
67-72-1 Hcxachloroethane 3.49E-02 3.50E-02 3.60F.-07 0.00E+00 1.54E-09 2.66E-19 7.001-04 3.6013-07 0.00E+00 1.25E-10 2.66E-19
684-16-2 Hexafluoroacetone 7.67E-03 7.701-03 7.92E-08 0.00E+00 3.39E-10 5.85F-20 7.70E-03 7.92E-08 0.00E+00 2.75E-Il 5.85E-20
71-23-8 n-Propylalcohol 7.67E-03 8.63E-04 2.39E-07 1.17E--05 7.96E-04 8.78F-14 8.63E-08 2.39E-07 5.87E-07 3.99E-05 8.78E-14
71-36-3 n-Butyl alcohol 7.67E-03 8.631E-04 2.39E-07 1.17E-05 7.96E-04 8.781-14 8.63E-08 2 39E-07 5.87F-07 3.99E-05 8.78E-14
71-43-2 Bienzene 7.67E-03 7.69E-03 7.85E-08 0.00E+00 2.73E11-l 6.36E-21 7.69E-05 7.85E-08 000E+00 3.04E-12 6.36E-21
71-SS-6 Methyl chloroform (1,1,1-Trichloroethane) 7.67E-03 7.72E-03 7.77E-08 0.00E+*00 4.81 E-14 2.48E-23 7.72E-06 7.77E-08 0.00E+00 1.19L-14 2.48E-23
72-20-8 Endrin 2.32E-04 1.68E-05 9.45E1-09 1.23F-06 3.31 E-05 3.26E-14 7.62E-16 9.45E-I 6.97F-16 4.68E1-16 1.63E-19
72-43-5 Methoxychlor 1.16E-03 4.01 F-06 8.39E-08 5.07F-04 2.30E-04 2.53E-14 1.82E.-16 8.39E-14 2.88F-13 1.47E-15 1.27F-19
72-54-8 4,4-DDD 2.32L-04 1.68E-05 9.45E-09 1.23E-06 3.311E-05 3.26E-14 7.621-16 9.45E-15 6.97E-16 4.68E-16 1.631E-19
72-55-9 4.4-DDE 2.32E-04 1.131E-04 9.28E-09 6.36E-09 1.63E-05 2 23E-14 5.15E-15 9.28E-15 3.62E-18 1.44E-15 1.111E-19
74-83-9 Bromomethane (Merhyl bromide) 7.67E-03 7.70E-03 7.92E-08 0.00E+00 3.39E-10 5.85F-20 7.70E-06 7.92E-08 0.00F+00 2.75E-11 5.85E-20
74-87-3 Chloromethane (Methyl chloride) 7.67E-03 7.69E-03 7.78-08 0.00E+1)0 1.17F-12 3.90E-22 3.85E-04 7.78E-08 0.00E+00 1.891-13 3.90E-22
74-97-5 Bromochloromethane 7.67E-03 7.66E-03 8.33E-08 0.00E1+00 1 88E-08 2.66,-18 3.831E-03 8.33E-08 0 00E+00 1.24E-09 2.66E--1
74-99-7 Mcthylacerylene 3.49E-02 3.50E-02 3.54L1-07 0.00E+00 5.34E-12 1.77E-21 3.50E-06 3.54E-07 0.00E+00 8.571E-13 1.77E-21
75-00-3 Chloroethane 7.67E-03 7.69E-03 7.78E-08 0.001E+00 1.)7E-12 3.90E-22 7.69E-06 7.78E.-08 0.00E+00 1.89E-13 3.90E-22
75-01-4 Vinyl chloride (1-Chloroethene) 3.49E-02 3.511E-02 3.53E-07 0.00E+00 8.32E-20 1.25E-23 3.511L-06 3.53E-07 0.00E+00 2.94-20 1.25E-23
75-05-8 Acetonitnile 1.09E-02 3.60E-03 2.80E-07 8.85E-07 5.741E-04 6.351-14 3.60E.-06 2.SOE-07 4.42F-08 2.89E-05 6.35E-14
75-07-0 Accialdehyde 3.49L-02 1.39E-02 8.47E-07 1.841E-06 1.47E-03 1.63E-13 1.391-06 8.47E-07 9.20E-08 7.42E-05 1.631E-13
75-09-2 Dichloioicthane (Methylene chloride) 7.671.-03 7.70E-03 7.92F-08 0.00E+00 3.39E-10 5.851E-20 3.8511-04 7.92E-08 0.001E+00 2.75 F-I 5.85E-20
75-12-7 Formamide 3.49E-02 1.27E-06 2.89F-06 2.47E-02 6.80E-03 7.481:-13 1.271E-10 2.89E-06 1.24E-03 3.40E-04 7.48E-13
75-15-0 Carbon disulfide 7.67E-03 7.69E-03 7.78E-08 0.001E+00 1. 17E-12 3.90E-22 7.69E-07 7.78E-08 0.00E+00 1.89E-13 3.90E-22

I Ethylene oxide (Oxirane) 6.54E-03 I 1.17E-07 1.14E-09 1 1.74E-05 1.99E-15 6.54E-07 I 1.17E-07 5.68E-11 9.10E-07 1 1.991E-15
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Table 13 Summary of Organic Constituents Emission Rates for the WTP

Unabated Si reams
I -er

PVPIIP3V04 ILMPO6 I KM P06 PJV32 I PVP)2
Abated Streams

PJV1i I LVP26 I HOP31-I 4 - 4 1 M HMP06
PT Vessel

Vent
PT LAW

RFD/PJMI Melter
HLW

Melter
HLW IPTVesselI PT

PJMIRFDI Vent RFODPJM
LAW
Melter

eses C /sec /sec g/sec //c Owe P/sec R/sec g/ec w g/sec
75-27-4 BromndichioromeLhane 7.67E-03 7.86E-03 8 431-08 0.00E+00 8.79E-09 1 30E-J8 ).57E-03 8.43E-08 O.00-E+00 6.05E-10 .30E-18_
75-34-3 11-Dichlorocthane 7.67E-03 7.70E-03 7.92E-08 0.00E+00 3.39E-10 5 85E-20 7.70E-07 7 92E-08 0.00E+00 2,75E-11 5.85E-20
75-35-4 1J-Dichloroethene(Vinylidenechjoride) 7.67E-03 7,73F-03 776E-08 0,00E+00 1.83F-20 2.75E-24 7.73E-07 776E-08 0.00E+00 6.47E-21 275E-24
75-43-4 Dichlorolluoromeihane 767E-03 7.692-03 7 78E-08 0 00E+00 1.17E-12 3.90E-22 7.69Ei-06 7.78F-08 0.00E+00 1.89E-13 3.90E-22
75-45-6 Chlorodifluoromhane 7,671:-03 7.73E-03 7 76E-08 0.00E400 ) -83E-20 2.75E-24 1.55E-04 7.76E-08 0.00E+00 6.47E-21 2.75E-24
75-50-3 Trimethylamme 7.67E-03 5.31E-03 1 43E-07 2.26E-08 7,7)E-05 8.67E-15 5.31E-07 1-43E-07 1.13E-09 3.95E-06 8.67E-15
75-52-5 Nitromehllane 3-49E-02 1,39E-02 8-47E-07 .84E-06 1,47E-03 1.63E-13 1.39E-06 8.47E-07 9.20E-08 7.42E-05 163E-13
75-55-8 2-Methylaindine 3-49E-02 3.92E-03 1.092-06 5.33E-05 3.62E-03 3.99E-13 3.92E-07 109E-06 2.67E-06 1.8)-04 3,99E-13
75-61-6 Difluorodibromornethaae 7.67E-03 7.73E-03 7.76E-08 0.00E+00 1.83E-20 2.75E-24 7.73E-03 7.76E.08 0.00E400 6.47E-2) 2.75E-24
75-63-8 TriI)uorobroruomethane 7 67E-03 7.68.-03 7.69E-OS 0.00E+00 0.00E+00 0.00E+00 7.682-03 7.692-O 0.00E+00 0.00E+00 0.00E+00
75-65-0 2-Methyl2-propanol 767E-03 8.63E-04 2 39E-07 1.17C-05 796E-04 8,78F-)4 8,63E-08 2,39E-07 5.87E-07 399-05 8.78E-14

75-69-4 Trichloroflunmmetbane 767,-03 7.71 E-03 772E-08 0.00E+00 0.00E+00 2.)1E-26 7 71E-03 7.72E-08 0.00E+00 0.00E+00 2.11E-26
75-71-8 Dichlomdifluoromethane 7.67E-03 7,68E-03 7.69E-08 0.00E400 0002+00 0.00E+00 7 68E-03 7.69E-08 0.00E+00 0.00E+00 0.00E+00
75-99-0 2.2-Dichloropropionic acid 3.49E-02 2.1SE-05 2.82-06 2.28E-02 6.86E-03 7.54C-13 1 07E-07 2.82E-06 1.14U-03 3.43E-04 7.54E3-13
76.03-9 Trichloroacetic acid 7.67E-03 2.19E-06 6.33E-07 5.28E3-03 1L51E-03 1.66E-13 4.382-08 6.33E-07 2 64U-04 7.55E-05 1.66E3-13
76-11-9 .L1.,2-Ictrachloro-2,2-difluoroethane 3.49E-02 350E-02 3.50E-07 0001E+00 0.00E+00 566E-34 6.99E-04 350E-07 0.00E+00 0.00E+00 5.66E3-34
76-12-0 1,1,2,2-Tetrachloro- 1.2-difl orocilianc 3.49E-02 3.508-02 3.51E-07 0.00E+00 0.002+00 9 60E-26 7.01 E-04 3.51E-07 0 00E+00 0.00E400 9.60C-26
76-13-1 1,2,2-Trickioro-1,),2-trfluorocihane (Freon 1 (3) 7.67E-03 7.68b-03 7 69E-08 0.00E40D 0 00E+00 0 002+00 1 92E-04 7.692-08 0.00E+00 0.00E+00 0.00E3+00
76-14-2 1,2-Dichloro-1,1,2.2-etralluorocihane 7.67E-03 7711-03 771 -08 0.00E+00 0.00E+00 0 00E+00 77)C-03 7.71E-08 0.00E+00 0.00E+00 0.002+00
76-15-3 ChloropenafiluoroeLhane 7.67E-03 770E-03 7.70F-DS 0.00E+00 000E400 0.002+00 7.70E-03 7.70E-08 0.00E+00 4 24E-30 0.00E3+00
76-44-8 Hieptachlor 7.56E-04 6.72E-04 1.03K-OS 0.00E+00 6.62E-07 7,72E-17 2,02E-OS .03L-09 0 00E+00 353E2-08 7.72E-17
78-83-1 2-MethiyXpropyIalcoho?(IsobutylaIcohol 3.49E-02 392E-03 1.09E-06 5.332-05 3.622-03 3 99E-13 3.92E-07 ).09E-06 2.67E-06 1.811C-04 3.992-13
78-87-5 1,2-Dichloropropa nc 7,67L-03 7 70E-03 7.921;-08 0 002+00 3.39E-10 5.85E-20 7.70E-06 7.92E-09O 0.0D+00 2.752-1 1 5.85E-20
78-92-2 1-Methyipropyl alcohol (2-Butanol) 7.67E-03 8.63E-04 2.39C,-07 1,17E-05 7.96F-04 878E-14 8,63E-08 2.39F-07 5.871--07 3.99,-05 8.78E-14
78-93-3 Meihyl hy1 ketone (MFK, 2-Butanone) 7.67F-03 3.05E-03 1.86E-07 4.05E:-07 3.23E-04 3.59E-14 3.05E-06 186E-07 2.021L-08 1,63E-05 359E-14
79-00-5 1,I.2-Tnchloroclhane 7.672-03 7 66E-03 8.33E-08 0.002+00 1.88E-08 2.662-18 7.66E-07 8.332-08 0.002+00 1.24E-09 2.66E-1
79-01-6 Trichloroethylene 7 67U-03 7 68-03 7.78E-08 0.00E!00 1.33E-12 4.37E-22 7.682-07 7.78E3-08 D.00E+00 2.1113-13 4.37F-22
79-09-4 Propionic acid 3.49E-02 3 49E-04 2.44E-06 1 12E-02 7.58E-03 4 77E-12 349E-08 2 44P,-06 5.58E-04 3.79E-04 4.77E-12
79-10-7 2-Propenuic acid 3.49E-02 349E-04 2.44E-06 I 122-02 7.58E-03 4 77E-12 3.49E-08 2.446-06 5.58E-04 3.79E-04 4.77E-12
79-20-9 Methyl acete 349E-02 2.41E-02 6A8E-07 1.03E-07 3.50E-04 3.94E-14 2.4E-06 6.48E-07 5.13E-09 1.80-05 3.94E-14
79-34-5 1.1.2.2-Trachlorethaie 7 67E-03 7.19E-03 9 69E-08 7.45E-13 2.99E-06| 3.51E-16 7.19E-04 9.69,-08 3736-)4 1 61E-07 3.51--)6
8001-35-2 Toxaphene 2 67E-04 2.34F-05 1.20E-08 8.46E-07 412E-O5 5 47E-14 1.062-)5 1.20E-14 4.8)E-16 7.141E-16 2.73E-19
82-68-8 Pentachloronirobencnc(PCBN orquintobenzen) 3.49E-02 139E-02 8.472-07 1.84E-06 )A78-03 632-13 8.32E-05 8.47E-07 920E-08 7.42E-05 ),63E-13
83-32-9 Acenaphthene 3 49E-02 2.9712-02 5.302-07 S.16E-09 7.902-05 9.06E-15 1.78E-04 5.30E-07 2.58-10 4.14E-06 9.06E-15
94-66-2 Dsethyl phihalate 3 492-02 3.972-04 1.92U-06 5.30E-03 6.33E-03 6.97E-13 7.94E-09 1.92E-06 2.65F-04 3.17E-04 6.97E-13
34-74-2 DibutyI phtbalote 3496-02 ).072-03 1 89-06 1.84E-03 6 66E-03 8 85E-12 1.63E-16 1,89E-12 ) 04E- 12 6.43F-14 4.42E-17
5-01-8 Phenantihrene 3 49E-02 1.39F-02 8.47E-07 1.84C-06 1 47C-03 1.63E3-)3 8.32E-05 8.47E-07 9.201E-08 7.42E-05 1.63E-13

95-68-7 Bucylbenzylphthalace 3.49E-02 1.07E-03 1.89E-06-O 1.84E-03 6.662-03 8.85E-12 1 63E-16 1.89E-12 1.04E-12 6.43E-14 4.42E-17
96-73-7 Fluorene 3.49E-02 2.41E-02 6.48E-07 .31-07 3.50E-04 3.942-14 .102-12 6.48E-13 5.82E.17 2.67E-)4 1.97E-19
87-68-3 Hexachlosobutadicnte 7.67P-03 7 70E-03 7.792-08 0 00E100 1.02E-12 3.44E-22 3.08E-05 7.79E-08 0.002+00 1.67E-I) 3.446-22 I
87-86-5 Pcnrthlorophenol 3.49E-02 2.15F-05 2.82E-06 2 288-02 6.86E-03 7.54E-13 1.29E-07 2 82E-06 1.14E-03 3 43E-04 7.54E-13
38-06-2 2,4,6-Trichlorophenol 2 32E-03 1.42E-06 2.552-04 5.03E-03 3.82E-12 1.39E-05 I 1.42E-06 1.27E-05 2.52E-04 3.82E-12

CAS # COPC

reed
RPIJ

WiP Feed
HLW
Melter

PJV34

HLW
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3 49E-02
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2459G-WTP-RP-PO-03-D08, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

Table 14 Estimated Inorganic COPC Erds5ions
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Table 14 Estimated Inorganic COPC Emissions
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Table 15 Estimated Radionuclide COPC Emissions
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Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

A

Appendix A
Selected Stream-Specific Reports from the Steady State
Flowsheet Model

Appendix A contains stream-specific output from the steady state flowsheet model (SSFM) for unabated,
abated, and feed points in the Hanford Tank Waste Treatment and Immobilization Plant (WTP) process.
These stream-specific reports contain mass flow rate information for each of the inorganic, radionuclide,
and organic constituents of potential concern (COPCs) included in the SSFM. Mass flow rates for
COPCs not included directly in the SSFM are described in separate calculations. These calculations are
included in Appendices B through E.

Page A-i
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Calculation: Estimation of Non-SSFM Represented Organic
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1 Objective

The objective of this calculation is to estimate the emission rates for all organic constituents that are not tracked
through the Steady State Flowsheet Model to support the update of the Integrated Emissions Baseline Reportfor
the River Protection Project Waste Treatment Plant (RPT-W375-ES00001). The estimation of the releases is based
on the performance of the representative compounds that are tracked.

2 Inputs

* Organic constituent feed concentrations were obtained from Table 8 of the RPP-WTP Waste Feed Assessment
(RPT-24590-EN00003). These concentrations are shown below in units of milligrams per liter. It should be
noted that two CAS#s had to be updated as they were incorrectly represented in this reference. These are CAS#
25551-13-7 (which was represented as 2551-13-7), and 95-50-1 (which was represented as 95-55-1). This
change in the CAS#s applies to all the references used as inputs in this calculation. Also the feed concentration
of 1336-36-3 should read 29.4 mg/l (as shown below) instead of 0.4 mg/l due to changes in the feed
concentrations in the feed vector.

Organic Constituents Feed Concentrations
CAS# Compound Conc CAS# Compound Conc

mg/I mg/1
100-21-0 p-Phthalic acid 84.8 205-99-2 Benzo(b)fluoranthene 84.8

10061-01-5 cis- 1,3-Dichloropropene 18.7 206-44-0 Fluoranthene 84.8
106-93-4 Ethylene dibromide 84.8 207-08-9 Benzo(k)fluoranthene 84.8

(Dibromethane) I
106-97-8 Butane 18.7 2234-13-1 Octachloronaphthalene 84.8

24590-GO4B-FO0012 Rev I Ref: 24590-WTP-3DP-GO4B-00037



CALCULATION SHEET PROJECT: WTP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 3
SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Integrated Emissions
Baseline Report

CAS# Compound Conc CAS# Compound Conc
mg/I mg/l

106-99-0 1,3-Butadiene 18.7 224-42-0 Dibenz[a,j]acridine 84.8
108-87-2 Methylcyclohexane 18.7 226-36-8 Dibenz[a,h]acridine 84.8
108-88-3 Toluene 18.7 2385-85-5 Mirex 84.8
108-95-2 Phenol 84.8 25551-13-7 Trimethyl benzene 18.7
110-54-3 n-Hexane 18.7 26140-60-3 Terphenyls 84.8
110-82-7 Cyclohexane 18.7 27154-33-2 Trichlorofluoroethane 18.7
111-84-2 n-Nonane 18.7 287-92-3 Cyclopentane 18.7
118-74-1 Hexachlorobenzene 1.8 319-84-6 Hexachlorocyclohexane (Lindane) 0.3

Alpha BHC
120-12-7 Anthracene 84.8 319-86-8 Delta-BHC 0.3
120-82-1 1,2,4-Trichlorobenzene 18.7 3697-24-3 5-Methylchrysene 84.8
122-39-4 N,N-Diphenylamine 18.7 3825-26-1 Ammonium perfluorooctanoate 84.8
126-73-8 Tributyl phosphate 84.8 465-73-6 Isodrin 0.6
127-18-4 Perchloroethylene 18.7 50-00-0 Formaldehyde 18.7

(tetrachloroethylene)
129-00-0 Pyrene 84.8 50-29-3 4,4-DDT 0.6
132-64-9 Dibenzofuran 84.8 53-70-3 Dibenzo(a,h)anthracene 0.1

1336-36-3 Polychlorinated biphenyls 29.4 540-59-0 1,2-Dichloroethylene 18.7
(PCBs)

144-62-7 Oxalic acid 8.5 540-84-1 2,2,4-Trimethylpentane 18.7
208-96-8 Acenaphthylene 84.8 541-73-1 1,3-Dichlorobenzene 18.7
218-01-9 Chrysene 84.8 563-80-4 3-Methyl-2-butanone 18.7
309-00-2 Aldrin 1 56-49-5 3-Methylcholanthrene 84.8
319-85-7 Hexachlorocyclohexane 0.3 56-55-3 Benzo(a)anthracene 84.8

(Lindane) Beta BHC
4170-30-3 2-Butenaldehyde (2-Butenal or 18.7 591-78-6 2-Hexanone 18.7

Crotonaldehyde)
50-32-8 Benzo(a)pyrene 1.1 59-50-7 4-Chloro-3-methylphenol 84.8
56-23-5 Carbon tetrachloride 18.7 59-89-2 N-Nitrosomorpholine 84.8
57-14-7 1,1 -Dimethylhydrazine 84.8 602-87-9 5-Nitroacenaphthene 84.8
58-89-9 gamma-BHC (Lindane) 0.3 60-29-7 Ethyl ether 84.8
58-90-2 2,3,4,6-Tetrachlorophenol 84.8 60-34-4 Methylhydrazine 18.7

603-34-9 Triphenylamine 84.8 621-64-7 Di-n-Propylnitrosamine (N-Nitroso-di- 84.8
n-propylamine)

60-35-5 Acetamide 18.7 624-83-9 Methyl isocyanate 18.7
60-57-1 Dieldrin 0.6 627-13-4 Nitric acid, propyl ester 84.8
62-75-9 N-Nitroso-N,N-dimethylamine 158.4 630-20-6 1,1,1,2-Tetrachloroethane 18.7

(Dimethylnitrosamine)
71-43-2 Benzene 18.7 64-17-5 Ethyl alcohol 18.7
75-05-8 Acetonitrile 26.6 64-18-6 Formic acid 84.8
75-12-7 Formamide 84.8 64-19-7 Acetic acid 84.8
76-15-3 Chloropentafluoroethane 18.7 67-56-1 Methyl alcohol (Methanol) 18.7
76-44-8 Heptachlor 1.8 67-63-0 2-Propyl alcohol (Isopropanol; Propan- 18.7

2-01)
79-01-6 fTrichloroethylene 18.7 67-64-1 2-Propanone (Acetone) 101.8

8001-35-2 Toxaphene 0.7 67-66-3 Chloroform 18.7
84-66-2 Diethyl phthalate 84.8 67-72-1 Hexachloroethane 84.8
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CAS# Compound Conc CAS# Compound Conc
mg/I mg/l

84-74-2 Dibutyl phthalate 84.8 684-16-2 Hexafluoroacetone 18.7
87-68-3 Hexachlorobutadiene 18.7 71-23-8 n-Propyl alcohol 18.7
87-86-5 Pentachlorophenol 84.8 71-36-3 n-Butyl alcohol 18.7
88-85-7 2-sec-Butyl-4,6-dinitrophenol 84.8 71-55-6 Methyl chloroform (1,1,1 - 18.7

(Dinoseb) Trichloroethane)
88-89-1 Picric acid 84.8 72-20-8 Endrin 0.6
91-20-3 Naphthalene 2.8 72-43-5 Methoxychlor 2.8
98-86-2 Acetophenone 84.8 72-54-8 4,4-DDD 0.6
100-00-5 p-Nitrochlorobenzene 84.8 72-55-9 4,4-DDE 0.6
100-25-4 1,4-Dinitrobenzene 84.8 74-83-9 Bromomethane (Methyl bromide) 18.7
100-41-4 Ethyl benzene 18.7 74-87-3 Chloromethane (Methyl chloride) 18.7
100-42-5 Styrene 18.7 74-97-5 Bromochloromethane 18.7

10061-02-6 trans-1,3-Dichloropropene 18.7 74-99-7 Methylacetylene 84.8
101-55-3 4-Bromophenylphenyl ether 84.8 75-00-3 Chloroethane 18.7
101-84-8 Diphenyl ether 18.7 75-01-4 Vinyl chloride (1-Chloroethene) 84.8
106-35-4 3-Heptanone 18.7 75-07-0 Acetaldehyde 84.8
106-42-3 p-Xylene (Dimethyl benzene) 18.7 75-09-2 Dichloromethane (Methylene chloride) 18.7
106-46-7 1,4-Dichlorobenzene 18.7 75-15-0 Carbon disulfide 18.7
106-88-7 1,2-Epoxybutane 18.7 75-21-8 Ethylene oxide (Oxirane) 18.7
107-02-8 Acrolein 18.7 75-27-4 Bromodichloromethane 18.7
107-05-1 3-Chloropropene (Allyl chloride) 18.7 75-34-3 1,1 -Dichloroethane 18.7
107-06-2 1,2-Dichloroethane (Ethylene 18.7 75-35-4 1,1 -Dichloroethene (Vinylidene 18.7

chloride) chloride)
107-12-0 Propionitrile 18.7 75-43-4 Dichlorofluoromethane 18.7
107-13-1 Acrylonitrile 18.7 75-45-6 Chlorodifluoromethane 18.7
107-18-6 2-Propene-l-ol 84.8 75-50-3 Trimethylamine 18.7
107-31-3 Formic acid, methyl ester 84.8 75-52-5 Nitromethane 84.8
107-66-4 Dibutylphosphate 84.8 75-55-8 2-Methylaziridine 84.8
107-87-9 2-Pentanone 18.7 75-61-6 Difluorodibromomethane 18.7
108-03-2 1-Nitropropane 84.8 75-63-8 Trifluorobromomethane 18.7
108-05-4 Vinyl acetate 84.8 75-65-0 2-Methyl-2-propanol 18.7
108-10-1 Hexone (4-Methyl-2-pentanone 18.7 75-69-4 Trichlorofluoromethane 18.7

or MIBK)
108-20-3 Bis(isopropyl)ether 18.7 75-71-8 Dichlorodifluoromethane 18.7
108-38-3 m-Xylene (Dimethyl benzene) 18.7 75-99-0 2,2-Dichloropropionic acid 84.8
108-39-4 m-Cresol 18.7 76-03-9 Trichloroacetic acid 18.7
108-90-7 Chlorobenzene 18.7 76-11-9 1,1,1,2-Tetrachloro-2,2-difluoroethane 84.8
108-93-0 Cyclohexanol 18.7 76-12-0 1,1,2,2-Tetrachloro-1,2-difluoroethane 84.8
108-94-1 Cyclohexanone 18.7 76-13-1 1,2,2-Trichloro- 1,1,2-trifluoroethane 18.7

(Freon 113)
109-66-0 n-Pentane 18.7 76-14-2 1,2-Dichloro- 1,1,2,2-tetrafluoroethane 18.7
109-99-9 Tetrahydrofuran 39.6 78-83-1 2-Methylpropyl alcohol (Isobutyl 84.8

alcohol)
110-12-3 5-Methyl-2-hexanone 18.7 78-87-5 1,2-Dichloropropane 18.7
110-43-0 2-Heptanone 18.7 78-92-2 1-Methylpropyl alcohol (2-Butanol) 18.7
110-62-3 n-Valeraldehyde 84.8 78-93-3 Methyl ethyl ketone (MEK, 2-Butanone) 18.7
110-83-8 Cyclohexene 18.7 79-00-5 1,1,2-Trichloroethane 18.7
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CAS# Compound Conc CAS# Compound Conc
mg/ mg/

110-86-1 Pyridine 84.8 79-09-4 Propionic acid 84.8
111-65-9 n-Octane 18.7 79-10-7 2-Propenoic acid 84.8
111-76-2 Ethylene glycol monobutyl ether 84.8 79-20-9 Methyl acetate 84.8
117-81-7 Bis(2-ethylhexyl)phthalate 84.8 79-34-5 1,1,2,2-Tetrachloroethane 18.7

(DEHP)
117-84-0 n-Dioctyl phthalate 84.8 82-68-8 Pentachloronitrobenzene (PCBN or 84.8

quintobenzene)
120-83-2 2,4-Dichlorophenol 84.8 83-32-9 Acenaphthene 84.8
121-44-8 Triethylamine 18.7 85-01-8 Phenanthrene 84.8
121-69-7 Dimethylaniline 18.7 85-68-7 Butylbenzyl phthalate 84.8
123-19-3 4-Heptanone 18.7 86-73-7 Fluorene 84.8
123-38-6 n-Propionaldehyde 18.7 88-06-2 2,4,6-Trichlorophenol 84.8
123-51-3 3-Methyl-I-butanol 18.7 88-72-2 2-Nitrotoluene 18.7
123-86-4 Acetic acid n-butyl ester 84.8 88-75-5 2-Nitrophenol 84.8
123-91-1 1,4-Dioxane 50.9 91-22-5 Quinoline 84.8
126-98-7 2-Methyl-2-propenenitrile 18.7 91-58-7 2-Chloronapthalene 84.8

(Methacrylonitrile)
127-19-5 N,N-Dimethylacetamide 18.7 92-52-4 1,l'-Biphenyl 84.8
128-37-0 2,6-Bis(tert-butyl)-4- 84.8 92-93-3 4-Nitrobiphenyl 84.8

methylphenol
1321-64-8 Pentachloronaphthalene 84.8 93-72-1 Silvex (2,4,5-TP) 84.8
1321-65-9 Trichloronaphthalene 84.8 93-76-5 2,4,5-T 84.8
1335-87-1 Hexachloronaphthalene 84.8 94-75-7 2,4-D and esters (160C typed) 84.8
1335-88-2 Tetrachloronaphthalene 84.8 95-13-6 Indene 84.8
141-78-6 Acetic acid ethyl ester (Ethyl 84.8 95-47-6 o-Xylene 18.7

acetate)
141-79-7 4-Methyl-3-penten-2-one 84.8 95-48-7 o-Cresol (2-Methylphenol) 18.7
142-82-5 n-Heptane 18.7 95-49-8 2-Chlorotoluene 84.8
156-60-5 trans-1,2-Dichloroethylene 18.7 95-50-1 o-Dichlorobenzene (1,2- 18.7

Dichlorobenzene)
1582-09-8 Trifluralin 84.8 95-57-8 2-Chlorophenol 84.8
1634-04-4 Methyl tert-butyl ether 18.7 95-95-4 2,4,5-Trichlorophenol 84.8
1836-75-5 Nitrofen 84.8 96-18-4 1,2,3-Trichloropropane 1.1
189-55-9 Dibenzo[a,i]pyrene 84.8 96-22-0 3-Pentanone 18.7
189-64-0 Dibenzo[a,h]pyrene 84.8 96-69-5 Bis(3-tert-butyl-4-hydroxy-6-methyl- 84.8

_ _ phenyl)sulfide
191-24-2 Benzo(g,h,i)perylene 84.8 98-51-1 p-tert-Butyltoluene 84.8
191-30-0 Benzo[a,i]pyrene 84.8 98-82-8 Cumene 84.8
192-65-4 Dibenzo[a,e]pyrene 84.8 98-83-9 alpha-Methylstyrene 18.7
193-39-5 Indeno(1,2,3-cd)pyrene 84.8 98-95-3 Nitrobenzene 84.8
205-82-3 Benzo(j)fluoranthene 84.8 1 1

* Constituents were separated into groups based on similar physical and chemical characteristics and expected
behavior throughout the flowsheet. The constituents and their respected group numbers are presented below
along with the phase that they are expected to be in the offgas. The constituents with an "X" under the
Modeled column indicate the constituents that were included in the flowsheet. This data was obtained from the
Integrated Emissions Baseline Report for the River Protection Project Waste Treatment Plant (RPT-W375-

24590-G04B-F00012 Rev I Ref: 24590-WTP-3DP-GO4B-00037
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ESOOQO I), Table 4. There has been some updates to phases and they are reflected on this input table and all
other pertaining tables. These updates were obtained from the memorandum titled Phase Determination for

COPCs Potentially Emitted from the Hanford Tank Waste Treatment and Immobilization Plant (WTP) (CCN#

057415).

Organic Constituents Grouping
CAS# Compound Group Modeled Phase

100-00-5 p-Nitrochlorobenzene 10 vapor
100-21-0 p-Phthalic acid I X vapor
100-25-4 1,4-Dinitrobenzene 6 particle
100-41-4 Ethyl benzene 20 vapor
100-42-5 Styrene 19 vapor

10061-01-5 cis-1,3-Dichloropropene 19 X vapor
10061-02-6 trans- 1,3-Dichloropropene 17 vapor

101-55-3 4-Bromophenylphenyl ether 14 vapor
101-84-8 Diphenyl ether 16 vapor
106-35-4 3-Heptanone 14 vapor
106-42-3 p-Xylene (Dimethyl benzene) 19 vapor
106-46-7 1,4-Dichlorobenzene 18 vapor
106-88-7 1,2-Epoxybutane 15 vapor
106-93-4 Ethylene dibromide (Dibromethane) 16 X vapor
106-97-8 Butane 26 X vapor
106-99-0 1,3-Butadiene 23 X vapor
107-02-8 Acrolein 14 vapor
107-05-1 3-Chloropropene (Allyl chloride) 20 vapor
107-06-2 1,2-Dichloroethane (Ethylene chloride) 17 vapor
107-12-0 Propionitrile 13 vapor
107-13-1 Acrylonitrile 14 vapor
107-18-6 2-Propene- 1 -ol 10 vapor
107-31-3 Formic acid, methyl ester 15 vapor
107-664 Dibutylphosphate 5 particle
107-87-9 2-Pentanone 14 vapor
108-03-2 1 -Nitropropane 14 vapor
108-05-4 Vinyl acetate 16 vapor
108-10-1 Hexone (4-Methyl-2-pentanone or MIBK) 14 vapor
108-20-3 Bis(isopropyl)ether 18 vapor
108-38-3 m-Xylene (Dimethyl benzene) 19 vapor
108-39-4 m-Cresol 9 vapor
108-87-2 Methylcyclohexane 25 X vapor
108-88-3 Toluene 19 X vapor
108-90-7 Chlorobenzene 19 vapor
108-93-0 Cyclohexanol 10 vapor
108-94-1 Cyclohexanone 11 vapor
108-95-2 Phenol 8 X vapor
109-66-0 n-Pentane 26 vapor

109-99-9 Tetrahydrofuran 13 vapor

110-12-3 5-Methyl-2-hexanone 15 vapor

24590-GO4B-FO0012 Rev I Ref: 24590-WTP-3DP-GO4B-00037
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CAS# Compound Group Modeled Phase

110-43-0 2-Heptanone 15 vapor
110-54-3 n-Hexane 27 X vapor
110-62-3 n-Valeraldehyde 15 vapor
110-82-7 Cyclohexane 24 X vapor
110-83-8 Cyclohexene 22 vapor
110-86-1 Pyridine 11 vapor
111-65-9 n-Octane 28 vapor
111-76-2 Ethylene glycol monobutyl ether 9 vapor
111-84-2 n-Nonane 28 X vapor
117-81-7 Bis(2-ethylhexyl)phthalate (DEHP) 30 particle
117-84-0 n-Dioctyl phthalate 32 particle
118-74-1 Hexachlorobenzene 18 X vapor
120-12-7 Anthracene 13 X vapor
120-82-1 1,2,4-Trichlorobenzene 17 X vapor
120-83-2 2,4-Dichlorophenol 10 vapor
121-44-8 Triethylamine 15 vapor
121-69-7 Dimethylaniline 13 vapor
122-39-4 N,N-Diphenylamine 10 X vapor
123-19-3 4-Heptanone 13 vapor
123-38-6 n-Propionaldehyde 14 vapor
123-51-3 3-Methyl-I-butanol 12 vapor
123-86-4 Acetic acid n-butyl ester 16 vapor
123-91-1 1,4-Dioxane 10 vapor
126-73-8 Tributyl phosphate 7 X vapor
126-98-7 2-Methyl-2-propenenitrile (Methacrylonitrile) 16 vapor
127-18-4 Perchloroethylene (tetrachloroethylene) 21 X vapor
127-19-5 N,N-Dimethylacetamide 5 vapor
128-37-0 2,6-Bis(tert-butyl)-4-methylphenol 32 vapor
129-00-0 Pyrene 33 X particle

1321-64-8 Pentachloronaphthalene 14 particle
1321-65-9 Trichloronaphthalene 15 vapor
132-64-9 Dibenzofuran 15 X vapor
1335-87-1 Hexachloronaphthalene 14 particle
1335-88-2 Tetrachloronaphthalene 15 particle
1336-36-3 Polychlorinated biphenyls (PCBs) 35 X particle
141-78-6 Acetic acid ethyl ester (Ethyl acetate) 14 vapor
141-79-7 4-Methyl-3-penten-2-one 13 vapor
142-82-5 n-Heptane 27 vapor
144-62-7 Oxalic acid 3 X vapor
156-60-5 trans-1,2-Dichloroethylene 20 vapor
1582-09-8 Trifluralin 14 particle
1634-04-4 Methyl tert-butyl ether 16 vapor
1836-75-5 Nitrofen 30 particle
189-55-9 Dibenzo[a,i]pyrene 5 particle
189-64-0 Dibenzo[a,hlpyrene 5 particle

Ref 24590-WTP-3DP-GO4B-0003724590-GO4B-F00012 Rev I
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CAS# Compound Group Modeled Phase

191-24-2 Benzo(g,h,i)perylene 30 particle

191-30-0 Benzo[a,i]pyrene 5 particle

192-65-4 Dibenzo[a,e]pyrene 5 particle

193-39-5 Indeno(1,2,3-cd)pyrene 30 particle

205-82-3 Benzo(j)fluoranthene 7 particle
205-99-2 Benzo(b)fluoranthene 30 particle
206-44-0 Fluoranthene 33 particle
207-08-9 Benzo(k)fluoranthene 30 particle
208-96-8 Acenaphthylene 14 X vapor

218-01-9 Chrysene 32 X particle
2234-13-1 Octachloronaphthalene 14 particle
224-42-0 Dibenz[a,j]acridine 4 particle

226-36-8 Dibenz[a,h]acridine 4 particle
2385-85-5 Mirex 17 vapor

25551-13-7 Tnimethyl benzene 19 vapor
26140-60-3 Terphenyls 34 particle
27154-33-2 Trichlorofluoroethane 23 vapor

287-92-3 Cyclopentane 24 vapor
309-00-2 Aldrin 34 X particle
319-84-6 Hexachlorocyclohexane (Lindane) Alpha BHC 33 vapor
319-85-7 Hexachlorocyclohexane (Lindane) Beta BHC 30 X particle
319-86-8 Delta-BHC 30 particle
3697-24-3 5-Methylchrysene 32 particle
3825-26-1 Ammonium perfluorooctanoate 14 particle
4170-30-3 2-Butenaldehyde (2-Butenal or Crotonaldehyde) 11 X vapor
465-73-6 Isodrin 35 vapor
50-00-0 Formaldehyde 8 vapor
50-29-3 4,4-DDT 33 particle
50-32-8 Benzo(a)pyrene 30 X particle
53-70-3 Dibenzo(a,h)anthracene 7 particle
540-59-0 1,2-Dichloroethylene 19 vapor
540-84-1 2,2,4-Trimethylpentane 28 vapor
541-73-1 1,3-Dichlorobenzene 19 vapor
56-23-5 Carbon tetrachloride 22 X vapor

563-80-4 3-Methyl-2-butanone 14 vapor
56-49-5 3-Methylcholanthrene 28 particle
56-55-3 Benzo(a)anthracene 33 particle
57-14-7 1,1 -Dimethylhydrazine 12 X vapor
58-89-9 gamma-BHC (Lindane) 32 X particle
58-90-2 2,3,4,6-Tetrachlorophenol 11 X vapor

591-78-6 2-Hexanone 14 vapor
59-50-7 4-Chloro-3-methylphenol 32 particle
59-89-2 N-Nitrosomorpholine 6 vapor

602-87-9 5-Nitroacenaphthene 9 particle
60-29-7 Ethyl ether 17 vapor
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CALCULATION SHEET PROJECT: WTP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005

DATE: 05/21/03 SHEET REV: A
SHEET NO.: 9

SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Integrated Emissions
Baseline Report

CAS# Compound Group Modeled Phase
603-34-9 Triphenylamine 32 X vapor
60-34-4 Methylhydrazine 10 vapor

60-35-5 Acetamide 5 X vapor
60-57-1 Dieldrin 33 X particle
621-64-7 Di-n-Propylnitrosamine (N-Nitroso-di-n- 10 vapor

propylamine)
624-83-9 Methyl isocyanate 17 vapor
627-13-4 Nitric acid, propyl ester 17 vapor
62-75-9 N-Nitroso-N,N-dimethylamine 9 X vapor

(Dimethylnitrosamine)

630-20-6 1,1,1,2-Tetrachloroethane 18 vapor
64-17-5 Ethyl alcohol 10 vapor
64-18-6 Formic acid 7 vapor
64-19-7 Acetic acid 6 vapor
67-56-1 Methyl alcohol (Methanol) 10 vapor
67-63-0 2-Propyl alcohol (Isopropanol; Propan-2-01) II vapor
67-64-1 2-Propanone (Acetone) 13 vapor
67-66-3 Chloroform 19 vapor
67-72-1 Hexachloroethane 19 vapor
684-16-2 Hexafluoroacetone 19 vapor
71-23-8 n-Propyl alcohol 11 vapor
71-36-3 n-Butyl alcohol 11 vapor
71-43-2 Benzene 19 X vapor
71-55-6 Methyl chloroform (1,1,1-Trichloroethane) 21 vapor
72-20-8 Endrin 32 particle
7243-5 Methoxychlor 7 particle
72-54-8 4,4-DDD 32 particle
72-55-9 4,4-DDE 34 particle
74-83-9 Bromomethane (Methyl bromide) 19 vapor
74-87-3 Chloromethane (Methyl chloride) 20 vapor
74-97-5 Bromochloromethane 17 vapor
74-99-7 Methylacetylene 20 vapor
75-00-3 Chloroethane 20 vapor
75-01-4 Vinyl chloride (1-Chloroethene) 22 vapor
75-05-8 Acetonitrile 13 X vapor
75-07-0 Acetaldehyde 13 vapor
75-09-2 Dichloromethane (Methylene chloride) 19 vapor
75-12-7 Formamide 4 X vapor
75-15-0 Carbon disulfide 20 vapor
75-21-8 Ethylene oxide (Oxirane) 15 vapor
75-27-4 Bromodichloromethane 18 vapor

75-34-3 1, 1-Dichloroethane 19 vapor
75-35-4 1, 1-Dichloroethene (Vinylidene chloride) 22 vapor
75-43-4 Dichlorofluoromethane 20 vapor
75-45-6 Chlorodifluoromethane 22 vapor
75-50-3 Trimethylamine 14 vapor
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CALCULATION SHEET
BY: E. Berrios

PROJECT: WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00005

DATE: 05/21/03 SHEET REV: A
SHEET NO.: 10
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Ref: 24590-WTP-3DP-GO4B-00037

e Report

CAS# Compound Group Modeled Phase

75-52-5 Nitromethane 13 vapor
75-55-8 2-Methylaziridine 11 vapor
75-61-6 Difluorodibromomethane 22 vapor
75-63-8 Trifluorobromomethane 25 vapor
75-65-0 2-Methyl-2-propanol 11 vapor
75-69-4 Trichlorofluoromethane 23 vapor
75-71-8 Dichlorodifluoromethane 25 vapor
75-99-0 2,2-Dichloropropionic acid 6 vapor
76-03-9 Trichloroacetic acid 5 vapor
76-11-9 1,1,1,2-Tetrachloro-2,2-difluoroethane 24 vapor
76-12-0 1,1,2,2-Tetrachloro- 1,2-difluoroethane 23 vapor
76-13-1 1,2,2-Trichloro-1,1,2-trifluoroethane (Freon 113) 25 vapor
76-14-2 1,2-Dichloro-1, 1,2,2-tetrafluoroethane 28 vapor
76-15-3 Chloropentafluoroethane 29 X vapor
76-44-8 Heptachlor 16 X vapor
78-83-1 2-Methylpropyl alcohol (Isobutyl alcohol) 11 vapor
78-87-5 1,2-Dichloropropane 19 vapor
78-92-2 1 -Methylpropyl alcohol (2-Butanol) 11 vapor
78-93-3 Methyl ethyl ketone (MEK, 2-Butanone) 13 vapor
79-00-5 1,1,2-Trichloroethane 17 vapor
79-01-6 Trichloroethylene 20 X vapor
79-09-4 Propionic acid 8 vapor
79-10-7 2-Propenoic acid 8 vapor
79-20-9 Methyl acetate 14 vapor
79-34-5 1,1,2,2-Tetrachloroethane 16 vapor

8001-35-2 Toxaphene 10 X particle
82-68-8 Pentachloronitrobenzene (PCBN or quintobenzene) 13 vapor
83-32-9 Acenaphthene 15 vapor
84-66-2 Diethyl phthalate 8 X vapor
84-74-2 Dibutyl phthalate 31 X particle
85-01-8 Phenanthrene 13 vapor
85-68-7 Butylbenzyl phthalate 31 particle
86-73-7 Fluorene 14 particle
87-68-3 Hexachlorobutadiene 20 X vapor
87-86-5 Pentachlorophenol 6 X vapor
88-06-2 2,4,6-Trichlorophenol 10 vapor
88-72-2 2-Nitrotoluene 12 vapor
88-75-5 2-Nitrophenol 12 vapor
88-85-7 2-sec-Butyl-4,6-dinitrophenol (Dinoseb) 8 X particle
88-89-1 Picric acid 2 X particle
91-20-3 Naphthalene 16 X vapor
91-22-5 Quinoline 9 vapor
91-58-7 2-Chloronapthalene 16 vapor
92-52-4 1,1'-Biphenyl 16 vapor
92-93-3 4-Nitrobiphenyl 10 particle
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CALCULATION SHEET PROJECT:WTP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 11
SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Integrated Emissions
Baseline Report

CAS# Compound Grou Modeled Phase
93-72-1 Silvex (2,4,5-TP) 5 particle
93-76-5 2,4,5-T 5 particle
94-75-7 2,4-D and esters (160C typed) 6 vapor
95-13-6 Indene 18 vapor
95-47-6 o-Xylene 19 vapor

95-48-7 o-Cresol (2-Methylphenol) 9 vapor
95-49-8 2-Chlorotoluene 19 vapor
95-50-1 o-Dichlorobenzene (1,2-Dichlorobenzene) 18 vapor
95-57-8 2-Chlorophenol 11 vapor
95-95-4 2,4,5-Trichlorophenol 9 vapor

96-22-0 3-Pentanone 14 vapor
96-69-5 Bis(3-tert-butyl-4-hydroxy-6-methyl-phenyl)sulfide 19 particle
98-51-1 p-tert-Butyltoluene 21 vapor
98-82-8 Cumene 20 vapor
98-83-9 alpha-Methylstyrene 19 vapor
98-86-2 Acetophenone 11 X vapor
98-95-3 Nitrobenzene 12 1 vapor

* Each organic constituent has a specific removal efficiency (i.e. decontamination factor - DF) that has been
specified by engineering calculations and Research and Technology testing results. The DFs applied in this
calculation are presented below, per facility and unit operation, and are based on the Updated Basisfor the
WTP Emissions Profile (CCN# 044663 and CCN# 053500). For the DFs in the PT HEME and PT Caustic
Scrubber, the particle bound constituents are expected to be removed with the same efficiency as any other
particulate. Vapor constituents are not expected to be removed. Thus for these two unit operations, the DFs
presented in Table 2.13-4 of the Flowsheet Bases, Assumptions, and Requirements (24590-WTP-RPT-PT-02-
005) are used. For the HEPA filters, the DF is based on the specified value in the Best Available Radionuclide
Control Technology Analysisfor the WTP (24590-WTP-RPT-ENV-01 -004). This DF is applied to all particle-
bound constituents and it is set at 200,000 (2,000 x 100).
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CALCULATION SHEET
BY: E. Berrios

PROJECT: WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 12
SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Integrated Emissions Baseline Report

Pretreatment Facilit Organic Constituents DFs per Unit Operation
CAS Registry Phase PT PT PT PT Carbon PT PJV All HEPAs All

Number HEME Thermal Caustic Bed Demister (First) HEPAs
Oxidizer Scrubber Adsorber (Second)

100-00-5 vapor 1 10000 1 5 1 1 1
100-21-0 vapor 1 20 1 50 1 1 1
100-25-4 particle-bound 200 10000 3.3 5 5 2000 100
100-41-4 vapor 1 10000 1 1 1 1 1
100-42-5 vapor 1 10000 1 1 1 1 1

10061-01-5 vapor 1 100 1 1 1 1 1
10061-02-6 vapor 1 50 1 1 1 1 1

101-55-3 vapor 1 3.333333 1 50 1 1 1
101-84-8 vapor 1 50 1 5 1 1 1
106-35-4 vapor 1 10000 1 1 1 1 1
106-42-3 vapor 1 1000 1 1 1 1 1
106-46-7 vapor 1 50 1 2 1 1 1
106-88-7 vapor 1 10000 1 1 1 1 1
106-93-4 vapor 1 1 1 10 1 1 1
106-97-8 vapor 1 10000 1 1 1 1 1
106-99-0 vapor 1 10000 1 1 1 1 1
107-02-8 vapor 1 10000 1 1 1 1 1
107-05-1 vapor 1 10000 1 1 1 1 1
107-06-2 vapor 1 10000 1 1 1 1 1
107-12-0 vapor 1 10000 1 1 1 1 1
107-13-1 vapor 1 10000 1 1 1 1 1
107-18-6 vapor 1 10000 1 1 1 1 1
107-31-3 vapor 1 10000 1 1 1 1 1
107-66-4 particle-bound 200 10000 3.3 1 5 2000 100
107-87-9 vapor 1 10000 1 1 1 1 1
108-03-2 vapor 1 10000 1 1 1 1 1
108-05-4 vapor 1 10000 1 1 1 1 1
108-10-1 vapor 1 10000 1 1 1 1 1

Ref: 24590-WTP-3DP-GO4B-0003724590-GO4B-FOO012 Rev I



CALCULATION SHEET
BY: E. Berrios

PROJECT: WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 13
SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Integrated Emissions Baseline Report

Ref: 24590-WTP-3 DP-G04B-00037

Pretreatment Facility Organic Constituents DFs per Unit Operation
CAS Registry Phase PT PT PT PT Carbon PT PJV All HEPAs All

Number HEME Thermal Caustic Bed Demister (First) HEPAs
Oxidizer Scrubber Adsorber (Second)

108-20-3 vapor 1 10000 1 1 1 1 1
108-38-3 vapor 1 1000 1 1 1 1 1
108-39-4 vapor 1 1000 1 2 1 1 1
108-87-2 vapor 1 10000 1 1 1 1 1
108-88-3 vapor 1 10000 1 1 1 1 1
108-90-7 vapor 1 20 1 5 1 1 1
108-93-0 vapor 1 10000 1 2 1 1 1
108-94-1 vapor 1 10000 1 2 1 1 1
108-95-2 vapor 1 10 1 20 1 1 1
109-66-0 vapor 1 10000 1 1 1 1
109-99-9 vapor 1 10000 1 1 1 1 1
110-12-3 vapor 1 10000 1 1 1 1 
110-43-0 vapor 1 10000 1 1 1 1 1
110-54-3 vapor 1 10000 1 1 1 1 1
110-62-3 vapor 1 10000 1 1 1 1 1
110-82-7 vapor 1 10000 1 1 1 1 1
110-83-8 vapor 1 10000 1 1 1 1 1
110-86-1 vapor 1 10000 1 1 1 1 1
111-65-9 vapor 1 10000 1 1 1 1 1
111-76-2 vapor 1 10000 1 2 1 1 1
111-84-2 vapor 1 10000 1 2 1 1 1
117-81-7 particle-bound 200 10000 33 5 5 2000 100
117-84-0 particle-bound 200 10000 3.3 5 5 2000 100
118-74-1 vapor 1 3.333333 1 50 1 1 1
120-12-7 vapor 1 1000 1 5 1 1 1
120-82-1 vapor 1 100 1 5 1 1 1
120-83-2 vapor 1 3.333333 1 50 1 1 1
121-44-8 vapor 1 10000 1 1 1 1 1
121-69-7 vapor 1 10000 1 2 1 1 1

24590-GC14B-FOOO 12 Rev I



CALCULATION SHEET PROJECT: WTP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 14
SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Integrated Emissions Baseline Report

Pretreatment Facilitv Organic Constituents DFs per Unit Operation
CAS Registry Phase PT PT PT PT Carbon PT PJV All HEPAs All

Number HEME Thermal Caustic Bed Demister (First) HEPAs
Oxidizer Scrubber Adsorber (Second)

122-39-4 vapor 1 50 1 5 1 1 1
123-19-3 vapor 1 10000 1 1 1 1 1
123-38-6 vapor 1 10000 1 1 1 1 1
123-51-3 vapor 1 10000 1 1 1 1
123-86-4 vapor 1 10000 1 1 1 1 1

123-91-1 vapor 1 10000 1 1 1 1 1
126-73-8 vapor 1 10000 1 5 1 1 1
126-98-7 vapor 1 10000 1 1 1 1 1
127-18-4 vapor 1 1 1 10 1 1
127-19-5 vapor 1 10000 1 2 1 1 1
128-37-0 vapor 1 10000 1 5 1 1 1
129-00-0 particle-bound 200 3.333333 3.3 50 5 2000 100
1321-64-8 particle-bound 200 3.333333 3.3 50 5 2000 100
1321-65-9 vapor 1 3.333333 1 50 1 1 1
132-64-9 vapor 1 3.333333 1 50 1 1 1
1335-87-1 particle-bound 200 3.333333 3.3 50 5 2000 100
1335-88-2 particle-bound 200 3.333333 3.3 50 5 2000 100
1336-36-3 particle-bound 200 3.333333 3.3 50 5 2000 100
141-78-6 vapor 1 10000 1 1 1 1 1
141-79-7 vapor 1 10000 1 1 1 1 1
142-82-5 vapor 1 10000 1 1 1 1 1
144-62-7 vapor 1 10 1 20 1 1 1

156-60-5 vapor 1 10000 1 1 1 1 1
1582-09-8 particle-bound 200 10000 3.3 1 5 2000 100
1634-04-4 vapor 1 10000 1 1 1 1 1
1836-75-5 particle-bound 200 3.333333 3.3 50 5 2000 100
189-55-9 particle-bound 200 3.333333 3.3 50 5 2000 100
189-64-0 particle-bound 200 3.333333 3.3 50 5 2000 100
191-24-2 particle-bound 200 3.333333 3.3 50 5 2000 100
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CALCULATION SHEET
BY: E. Berrios

PROJECT: WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 15
SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Integrated Emissions Baseline Report

Pretreatment Facility Organic Constituents DFs per Unit Operation
CAS Registry Phase PT PT PT PT Carbon PT PJV All HEPAs All

Number HEME Thermal Caustic Bed Demister (First) HEPAs
Oxidizer Scrubber Adsorber (Second)

191-30-0 particle 200 3.333333 3.3 50 5 2000 100
192-65-4 particle 200 3.333333 3.3 50 5 2000 100
193-39-5 particle 200 3.333333 3.3 50 5 2000 100
205-82-3 particle-bound 200 3.333333 3.3 50 5 2000 100
205-99-2 particle-bound 200 3.333333 3.3 50 5 2000 100
206-44-0 particle-bound 200 3.333333 3.3 50 5 2000 100
207-08-9 particle-bound 200 3.333333 3.3 50 5 2000 100
208-96-8 vapor 1 3.333333 1 50 1 1 1
218-01-9 particle-bound 200 3.333333 3.3 50 5 2000 100

2234-13-1 particle-bound 200 3.333333 3.3 50 5 2000 100
224-42-0 particle-bound 200 3.333333 3.3 50 5 2000 100
226-36-8 particle-bound 200 3.333333 3.3 50 5 2000 100
2385-85-5 vapor 1 3.333333 1 50 1 1 1

25551-13-7 vapor 1 1000 1 2 1 1 1
26140-60-3 particle-bound 200 3.333333 3.3 50 5 2000 100
27154-33-2 vapor 1 1 1 10 1 1 1
287-92-3 vapor 1 10000 1 1 1 1 1
309-00-2 particle-bound 200 3.333333 3.3 10 5 2000 100
319-84-6 vapor 1 3.333333 1 50 1 1 1
319-85-7 particle-bound 200 3.333333 3.3 50 5 2000 100
319-86-8 particle-bound 200 3.333333 3.3 50 5 2000 100

3697-24-3 particle-bound 200 3.333333 3.3 50 5 2000 100
3825-26-1 particle-bound 200 3.333333 3.3 50 5 2000 100
4170-30-3 vapor 1 10000 1 1 1 1 1
465-73-6 vapor 1 3.333333 1 50 1 1 1
50-00-0 vapor 1 10000 1 1 1 1 1
50-29-3 particle-bound 200 3.333333 3.3 50 5 2000 100
50-32-8 particle-bound 200 3.333333 3.3 50 5 2000 100
53-70-3 particle 200 3.333333 3.3 50 5 2000 100

Ref: 24590-WTP-3DP-GO4B-0003724590-GO4B-FOOO012 Rev I



CALCULATION SHEET
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PROJECT: WTP
JOB NO.: 24590
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DATE: 05/21/03 SHEET REV: A

SHEET NO.: 16
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Pretreatment Facility Organic Constituents DFs per Unit Operation

CAS Registry Phase PT PT PT PT Carbon PT PJV All HEPAs All
Number HEME Thermal Caustic Bed Demister (First) HEPAs

Oxidizer Scrubber Adsorber (Second)

540-59-0 vapor 1 10000 1 1 1 1 1
540-84-1 vapor 1 10000 1 1 1 1 1
541-73-1 vapor 1 50 1 2 1 1 1
56-23-5 vapor 1 1 1 5 1 1 1

563-80-4 vapor 1 10000 1 1 1 1 1
56-49-5 particle-bound 200 3.333333 3.3 50 5 2000 100
56-55-3 particle-bound 200 3.333333 3.3 50 5 2000 100
57-14-7 vapor 1 10000 1 1 1 1 1
58-89-9 particle-bound 200 3.333333 3.3 50 5 2000 100
58-90-2 vapor 1 3.333333 1 10 1 1 1

591-78-6 vapor 1 1000 1 1 1 1 1
59-50-7 particle-bound 200 3.333333 3.3 20 5 2000 100
59-89-2 vapor 1 10000 1 2 1 1 1

602-87-9 particle-bound 200 3.333333 3.3 50 5 2000 100
60-29-7 vapor 1 10000 1 1 1 1 1
603-34-9 vapor 1 3.333333 1 50 1 1 1
60-34-4 vapor 1 10000 1 1 1 1 1
60-35-5 vapor 1 10000 1 2 1 1 1
60-57-1 particle-bound 200 3.333333 3.3 50 5 2000 100

621-64-7 vapor 1 10000 1 2 1 1 1
624-83-9 vapor 1 1000 1 1 1 1 1
627-13-4 vapor 1 10000 1 1 1 1 1
62-75-9 vapor 1 10000 1 2 1 1 1

630-20-6 vapor 1 1 1 10 1 1 1
64-17-5 vapor 1 10000 1 1 1 1 1
64-18-6 vapor 1 10000 1 1 1 1 1
64-19-7 vapor 1 10000 1 1 1 1 1
67-56-1 vapor 1 10000 1 1 1 1 1
67-63-0 vapor 1 10000 1 1 1 1 1

24590-G04B-F0001 2 Rev I
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PROJECT: WTP
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SHEET NO.: 17
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Ref: 24590-WTP-3DP-GO4B-00037

Pretreatment Facilit Organic Constituents DFs per Unit Operation
CAS Registry Phase PT PT PT PT Carbon PT PJV All HEPAs All

Number HEME Thermal Caustic Bed Demister (First) HEPAs
Oxidizer Scrubber Adsorber (Second)

67-64-1 vapor 1 10000 1 1 1 1 1
67-66-3 vapor 1 1 1 2 1 1 1
67-72-1 vapor 1 1 1 50 1 1 1

684-16-2 vapor 1 1 1 1 1 1 1
71-23-8 vapor 1 10000 1 1 1 1 1
71-36-3 vapor 1 10000 1 1 1 1 1
71-43-2 vapor 1 100 1 1 1 1 1
71-55-6 vapor 1 1000 1 1 1 1 1
72-20-8 particle-bound 200 3.333333 3.3 50 5 2000 100
72-43-5 particle-bound 200 3.333333 3.3 50 5 2000 100
72-54-8 particle-bound 200 3.333333 3.3 50 5 2000 100
72-55-9 particle-bound 200 3.333333 3.3 50 5 2000 100
74-83-9 vapor 1 1000 1 1 1 1 1
74-87-3 vapor 1 20 1 1 1 1 1
74-97-5 vapor 1 1 1 2 1 1 1
74-99-7 vapor 1 10000 1 1 1 1 1
75-00-3 vapor 1 1000 1 1 1 1 1
75-01-4 vapor 1 10000 1 1 1 1 1
75-05-8 vapor 1 1000 1 1 1 1 1
75-07-0 vapor 1 10000 1 1 1 1 1
75-09-2 vapor 1 20 1 1 1 1 1
75-12-7 vapor 1 10000 1 1 1 1 1
75-15-0 vapor 1 10000 1 1 1 1 1
75-21-8 vapor 1 10000 1 1 1 1 1

75-27-4 vapor 1 1 1 5 1 1 1
75-34-3 vapor 1 10000 1 1 1 1 1
75-35-4 vapor 1 10000 1 1 1 1 1
75-43-4 vapor 1 1000 1 1 1 1 1
75-45-6 vapor 1 50 1 1 1 1 1

24590-GO4B-FOO0012 Rev I



CALCULATION SHEET PROJECT: WTP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 18
SUBJECT: Estimation of Non-SSFM Represented Orqanic Emission Rates Required to Support the Integrated Emissions Baseline Report

Pretreatment Facility Organic Constituents DFs per Unit Operation
CAS Registry Phase PT PT PT PT Carbon PT PJV All HEPAs All

Number HEME Thermal Caustic Bed Demister (First) HEPAs
Oxidizer Scrubber Adsorber (Second)

83-32-9 vapor 3.333333 50 1 1 1

Ref: 24590-WTP-3DP-GO4B-0003724590-GO4B-FOOO 12 Rev I

75-50-3 vapor 1 10000 1 1 1 1 1
75-52-5 vapor 1 10000 1 1 1 1 1
75-55-8 vapor 1 10000 1 1 1 1 1
75-61-6 vapor 1 1 I I 1 1 1
75-63-8 vapor 1 1 1 I 1 1 1
75-65-0 vapor 1 10000 1 1 1 1 1
75-69-4 vapor 1 1 1 1 I 1 1
75-71-8 vapor 1 1 1 1 1 1 1

75-99-0 vapor 1 100 1 2 1 1 1
76-03-9 vapor I 1 1 50 1 1 1
76-11-9 vapor 1 10 1 5 1 1 1
76-12-0 vapor 1 10 1 5 1 1 1
76-13-1 vapor 1 20 1 2 1 1 1
76-14-2 vapor I 1 1 1 1 1 1
76-15-3 vapor I 1 1 1 1 1 1
76-44-8 vapor 1 3.333333 1 10 1 1 1
78-83-1 vapor 1 10000 1 1 1 1 1
78-87-5 vapor 1 1000 1 1 1 1 1
78-92-2 vapor 1 10000 1 1 1 1 1

78-93-3 vapor 1 1000 1 1 1 1 1
79-00-5 vapor 1 10000 1 1 1 1 1
79-01-6 vapor 1 10000 1 1 1 1 1
79-09-4 vapor 1 10000 1 1 1 1 1
79-10-7 vapor 1 10000 1 1 1 1 1
79-20-9 vapor 1 10000 1 1 1 1 1
79-34-5 vapor I 1 1 10 1 1 1

8001-35-2 particle-bound 200 3.333333 3.3 50 5 2000 100
82-68-8 vapor 1 3.333333 1 50 1 1 1
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CALCULATION SHEET
BY: E. Berrios

PROJECT: WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 19
SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Integrated Emissions Baseline Report
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CAS Registry Phase PT PT PT PT Carbon PT PJV All HEPAs All
Number HEME Thermal Caustic Bed Demister (First) HEPAs

Oxidizer Scrubber Adsorber (Second)

84-66-2 vapor 1 10000 1 5 1 1 1
84-74-2 particle-bound 200 10000 3.3 5 5 2000 100
85-01-8 vapor 1 3.333333 1 50 1 1 1
85-68-7 particle-bound 200 10000 3.3 5 5 2000 100
86-73-7 particle-bound 200 3.333333 3.3 50 5 2000 100
87-68-3 vapor 1 50 1 5 1 1 1
87-86-5 vapor 1 3.333333 1 50 1 1 1
88-06-2 vapor 1 3.333333 1 50 1 1 1
88-72-2 vapor 1 10000 1 2 1 1 1
88-75-5 vapor 1 3.333333 1 20 1 1 1
88-85-7 particle-bound 200 3.333333 3.3 50 5 2000 100
88-89-1 particle-bound 200 10000 3.3 5 5 2000 100
91-20-3 vapor 1 100 1 2 1 1 1
91-22-5 vapor 1 10000 1 2 1 1 1
91-58-7 vapor 1 3.333333 1 50 1 1 1
92-52-4 vapor 1 1000 1 5 1 1 1
92-93-3 particle-bound 200 3.333333 3.3 50 5 2000 100
93-72-1 particle-bound 200 3.333333 3.3 50 5 2000 100
93-76-5 particle-bound 200 3.333333 3.3 50 5 2000 100
94-75-7 vapor 1 3.333333 1 50 1 1 1
95-13-6 vapor 1 1000 1 2 1 1 1
95-47-6 vapor 1 10000 1 1 1 1 1
95-48-7 vapor 1 1000 1 2 1 1 1
95-49-8 vapor 1 10000 1 2 1 1 1
95-50-1 vapor 1 50 1 2 1 1 1
95-57-8 vapor 1 10000 1 2 1 1 1
95-95-4 vapor 1 3.333333 1 50 1 1 1
96-22-0 vapor 1 10000 1 1 1 1 1
96-69-5 particle-bound 200 3.333333 3.3 50 5 2000 100

Ref: 24590-WTP-3DP-GO4B-0003724590-GO4B-FOO0012 Rev I



CALCULATION SHEET
BY: E. Berrios

PROJECT: WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 20
SUBJECT: Estimation of KNon-SSFMPK Ra resentedi Or anip ccn tna a"rf n0 r h nt naiPiin -eeRn

Pretreatment Facilit; Organic Constituents DFs per Unit Operation
CAS Registry Phase PT PT PT PT Carbon PT PJV All HEPAs All

Number HEME Thermal Caustic Bed Demister (First) HEPAs
Oxidizer Scrubber Adsorber (Second)

98-51-1 vapor 1 10000 1 2 1 1 1
98-82-8 vapor 1 10000 1 2 1 1 1
98-83-9 vapor 1 100 1 2 1 1 1
98-86-2 vapor 1 100 1 2 1 1 1
98-95-3 vapor 10000 2 11 1 1 I

LAW and HLW Facilities Organic Constituents DFs per Unit Operation
CAS Registry Phase HLW & HLW & LAW HLW & HLW LAW All HEPAs All HLW &

Number LAW Submerged LAW HEME Caustic (First) HEPAs LAW
Melters Bed Scrubber WESP Scrubber (Second) Thermal

Catalytic
Oxidizer

100-00-5 vapor 1.1 1 1 1 1 1 1 20
100-21-0 vapor 1.1 1 1 1 1 1 1 20
100-25-4 particle-bound 1.1 40 11 90 1 2000 100 20
100-41-4 vapor 1.1 1 1 1 1 1 1 20
100-42-5 vapor 1.1 1 1 1 1 1 1 20

10061-01-5 vapor 1.1 1 1 1 1 1 1 20
10061-02-6 vapor 1.1 1 1 1 1 1 1 20

101-55-3 vapor 1.1 1 1 1 1 1 1 20
101-84-8 vapor 1.1 1 1 1 1 1 1 20
106-35-4 vapor 1.1 1 - - 1 1 20
106-42-3 vapor 1.1 i i 1 1 1 20
106-46-7 vapor 1.1 1 1 1 1 1 1 20
106-88-7 vapor 1.1 1 1 1 1 1 1 20
106-93-4 vapor 1.1 1 1 1 1 1 1 20
106-97-8 vapor 1.1 1 1 1 1 1 1 20
106-99-0 vapor 1.1 1 1 1 1 1 1 20

Ref: 24590-WTP-3DP-GO4B-0003724590-G04B-F00012 Rev I



CALCULATION SHEET
BY: E. Berrios

PROJECT: WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 21
SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Integrated Emissions Baseline Report

LAW and HLW Facilities Org anic Constituents DFs per Unit Oper ation

Ref: 24590-WTP-3DP-GO4B-00037

CAS Registry Phase HLW & HLW & LAW HLW & HLW LAW All HEPAs All HLW &
Number LAW Submerged LAW HEME Caustic (First) HEPAs LAW

Melters Bed Scrubber WESP Scrubber (Second) Thermal
Catalytic
Oxidizer

107-02-8 vapor 1.1 1 1 1 1 1 1 20
107-05-1 vapor 1.1 1 1 1 1 1 1 20
107-06-2 vapor 1.1 1 1 1 1 1 1 20

107-12-0 vapor 1.1 1 1 1 1 1 1 20

107-13-1 vapor 1.1 1 1 1 1 1 1 20
107-18-6 vapor 1.1 1 1 1 1 1 1 20

107-31-3 vapor 1.1 1 1 1 1 1 1 20
107-66-4 particle-bound 1.1 40 11 90 1 2000 100 20
107-87-9 vapor 1.1 1 1 1 1 1 1 20

108-03-2 vapor 1.1 1 1 1 1 1 1 20
108-05-4 vapor 1.1 1 1 1 1 1 1 20

108-10-1 vapor 1.1 1 1 1 1 1 1 20
108-20-3 vapor 1.1 1 1 1 1 1 1 20
108-38-3 vapor 1.1 1 1 1 1 1 1 20
108-39-4 vapor 1.1 1 1 1 1 1 1 20
108-87-2 vapor 1.1 1 1 1 1 1 1 20
108-88-3 vapor 1.1 1 1 1 1 1 1 20
108-90-7 vapor 1.1 1 1 1 1 1 1 20
108-93-0 vapor 1.1 1 1 1 1 1 1 20
108-94-1 vapor 1.1 1 1 1 1 1 1 20
108-95-2 vapor 1.1 1 1 1 1 1 1 20
109-66-0 vapor 1.1 1 1 1 1 1 1 20
109-99-9 vapor 1.1 1 1 1 1 1 1 20
110-12-3 vapor 1.1 1 1 1 1 1 1 20
110-43-0 vapor 1.1 1 1 1 1 1 1 20
110-54-3 vapor 1.1 1 1 1 1 1 1 20
110-62-3 vapor 1.1 1 1 1 1 1 1 20
110-82-7 vapor 1.1 1 1 1 1 1 1 20

24590-G04B-F0001 2 Rev I



CALCULATION SHEET
BY: E. Berrios
DATE: 05/21/03

PROJECT: WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00005

SUBJECT: Estimation of Non-SSFM Reoresented Oroanic Emission Rates Required to Support the Integrated

SHEET REV: A
SHEET NO.: 22
Emissions Baseline Report

LAW and HLW Facilities Organic Constituents DFs per Unit Operation
CAS Registry Phase HLW & HLW & LAW HLW & HLW LAW All HEPAs All HLW &

Number LAW Submerged LAW HEME Caustic (First) HEPAs LAW
Melters Bed Scrubber WESP Scrubber (Second) Thermal

Catalytic
Oxidizer

110-83-8 vapor 1.1 1 1 1 1 1 1 20
110-86-1 vapor 1.1 1 1 1 1 1 1 20
111-65-9 vapor 1.1 1 1 - 1 1 1 20

111-76-2 vapor 1.1 1 1 1 1 1 1 20

111-84-2 vapor 1.1 1 1 1 1 1 1 20
117-81-7 particle-bound 1.1 40 11 90 1 2000 100 20
117-84-0 particle-bound 1.1 40 11 90 1 2000 100 20
118-74-1 vapor 1.1 1 1 1 1 1 1 20
120-12-7 vapor 1.1 1 1 1 1 1 1 20
120-82-1 vapor 1.1 1 1 i 1 1 1 20

120-83-2 vapor 1.1 1 1 1 i 1 1 20
121-44-8 vapor 1.1 1 1 1 1 1 1 20

121-69-7 vapor 1.1 1 1 1 1 1 1 20
122-39-4 vapor 1.1 1 1 1 i 1 1 20

123-19-3 vapor 1.1 1 1 1 1 i 1 20

123-38-6 vapor 1.1 1 1 1 1 1 1 20

123-51-3 vapor 1.1 1 1 1 11 20

123-86-4 vapor 1.1 1 1 1 11 20
123-91-1 vapor 1.1 1 1 1 1 1 1 20
126-73-8 vapor 1.1 1 1 1 1 1 1 20
126-98-7 vapor 1.1 1 1 1 1 1 1 20

127-18-4 vapor 1.1 1 1 1 1 1 1 20

127-19-5 vapor 1.1 1 1 1 1 1 1 20
128-37-0 vapor 1.1 1 1 1 1 1 1 20

129-00-0 particle-bound 1.1 40 11 90 1 2000 100 20

1321-64-8 particle-bound 1.1 40 11 90 1 2000 100 20

1321-65-9 vapor 1.1 1 1 1 1 1 1 20

132-64-9 vapor 1.1 1 1 1 1 1 1 20

Ref: 24590-WTP-3DP-GO4B-0003724590-GO4B-F00012 Rev I



CALCULATION SHEET
BY: E. Berrios

PROJECT: WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 23
SUBJECT: Estimation of Non-SSFM Represented Orqanic Emission Rates Required to Support the Integrated Emissions Baseline Report

LAW and HLW Facilities Organic Constituents DFs per Unit Operation
CAS Registry Phase HLW & HLW & LAW HLW & HLW LAW All HEPAs All HLW &

Number LAW Submerged LAW HEME Caustic (First) HEPAs LAW
Melters Bed Scrubber WESP Scrubber (Second) Thermal

Catalytic
Oxidizer

1335-87-1 particle-bound. 1.1 40 11 90 1 2000 100 20
1335-88-2 particle-bound 1.1 40 11 90 1 2000 100 20
1336-36-3 particle-bound 1.1 40 11 90 1 2000 100 20
141-78-6 vapor 1.1 1 1 1 1 1 1 20
141-79-7 vapor 1.1 1 1 1 1 1 1 20

142-82-5 vapor 1.1 1 1 1 1 1 1 20
144-62-7 vapor 1.1 1 1 1 1 1 1 20
156-60-5 vapor 1.1 1 1 1 1 1 1 20

1582-09-8 particle-bound 1.1 40 11 90 1 2000 100 20
1634-04-4 vapor 1.1 1 1 1 1 1 1 20
1836-75-5 particle-bound 1.1 40 11 90 1 2000 100 20
189-55-9 particle-bound 1.1 40 11 90 1 2000 100 20
189-64-0 particle-bound 1.1 40 11 90 1 2000 100 20
191-24-2 particle-bound 1.1 40 11 90 1 2000 100 20
191-30-0 particle 1.1 40 11 90 1 2000 100 20
192-65-4 particle 1.1 40 11 90 1 2000 100 20
193-39-5 particle 1.1 40 11 90 1 2000 100 20
205-82-3 particle-bound 1.1 40 11 90 1 2000 100 20
205-99-2 particle-bound 1.1 40 11 90 1 2000 100 20
206-44-0 particle-bound 1.1 40 11 90 1 2000 100 20
207-08-9 particle-bound 1.1 40 11 90 1 2000 100 20
208-96-8 vapor 1.1 1 1 1 1 1 1 20
218-01-9 particle-bound 1.1 40 11 90 1 2000 100 20

2234-13-1 particle-bound 1.1 40 11 90 1 2000 100 20
224-42-0 particle-bound 1.1 40 11 90 1 2000 100 20
226-36-8 particle-bound 1.1 40 11 90 1 2000 100 20

2385-85-5 vapor 1.1 1 1 1 1 1 1 20
25551-13-7 vapor 1.1 1 1 1 1 1 1 20

Ref: 24590-WTP-3DP-GO4B-0003724590-G04B3-F00012 Rev I



CALCULATION SHEET PROJECT: WrP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 24
SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Integrated Emissions Baseline Report

LAW and HLW Facilities Organic Constituents DFs per Unit Operation
CAS Registry

Number
Phase HLW &

LAW
Melters

HLW & LAW
Submerged

Bed Scrubber

HLW &
LAW
WESP

HLW
HEME

LAW
Caustic

Scrubber

All HEPAs
(First)

All
HEPAs

(Second)

26140-60-3 particle-bound 1.1 40 11 90 1 2000 100 20

27154-33-2 vapor 1.1 1 1 1 1 1 1 20
287-92-3 vapor 1.1 1 1 1 1 1 1 20

309-00-2 particle-bound 1.1 40 11 90 1 2000 100 20
319-84-6 vapor 1.1 1 1 1 1 1 1 20

319-85-7 particle-bound 1.1 40 11 90 1 2000 100 20

319-86-8 particle-bound. 1.1 40 11 90 1 2000 100 20

3697-24-3 particle-bound 1.1 40 11 90 1 2000 100 20

3825-26-1 particle-bound 1.1 40 11 90 1 2000 100 20

4170-30-3 vapor 1.1 1 1 1 1 1 1 20

465-73-6 vapor 1.1 1 1 1 1 1 1 20

50-00-0 vapor 1.1 1 1 1 1 1 1 20

50-29-3 particle-bound 1.1 40 11 90 1 2000 100 20
50-32-8 particle-bound 1.1 40 11 90 1 2000 100 20

53-70-3 particle 1.1 40 11 90 1 2000 100 20

540-59-0 vapor 1.1 1 1 1 1 1 1 20
540-84-1 vapor 1.1 1 1 1 1 1 1 20

541-73-1 vapor 1.1 1 1 1 1 1 1 20
56-23-5 vapor 1.1 1 1 1 1 1 1 20

563-80-4 vapor 1.1 1 1 1 1 1 1 20

56-49-5 particle-bound 1.1 40 11 90 1 2000 100 20
56-55-3 particle-bound 1.1 40 11 90 1 2000 100 20
57-14-7 vapor 1.1 1 1 1 1 1 1 20
58-89-9 particle-bound 1.1 40 11 90 1 2000 100 20

58-90-2 vapor 1.1 1 1 1 1 1 1 20

591-78-6 vapor 1.1 1 1 1 1 1 1 20

59-50-7 particle-bound 1.1 40 11 90 1 2000 100 20
59-89-2 vapor 1.1 1 1 1 1 1 1 20

Ref: 24590-WTP-3DP-GO4B-00037
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CALCULATION SHEET
BY: E. Berrios CALC NO
DATE: 05/21/03

SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support

PROJECT: WTP
JOB NO.: 24590

24590-WTP-M4C-FRP-00005
SHEET REV: A
SHEET NO.: 25

the Integrated Emissions Baseline Report
LAW and HLW Facilities Organic Constituents DFs per Unit Operation
CAS Registry Phase HLW & HLW & LAW HLW & HLW LAW All HEPAs All HLW &

Number LAW Submerged LAW HEME Caustic (First) HEPAs LAW
Melters Bed Scrubber WESP Scrubber (Second) Thermal

Catalytic
Oxidizer

602-87-9 particle-bound 1.1 40 11 90 1 2000 100 20
60-29-7 vapor 1.1 1 1 1 1 1 1 20

603-34-9 vapor 1.1 1 1 1 1 1 1 20
60-34-4 vapor 1.1 1 1 1 1 1 1 20
60-35-5 vapor 1.1 1 1 1 1 1 1 20
60-57-1 particle-bound 1.1 40 11 90 1 2000 100 20

621-64-7 vapor 1.1 1 1 1 1 1 1 20
624-83-9 vapor 1.1 1 1 1 1 1 1 20

627-13-4 vapor 1.1 1 - - 1 1 1 20

62-75-9 vapor 1.1 1 1 1 1 1 1 20
630-20-6 vapor 1.1 1 1 1 1 1 1 20

64-17-5 vapor 1.1 1 1 1 1 1 1 20
64-18-6 vapor 1.1 1 1 1 1 1 1 20
64-19-7 vapor 1.1 1 1 - 1 i 1 20

67-56-1 vapor 1.1 1 i i 1 1 1 20
67-63-0 vapor 1.1 1 1 1 1 1 20
67-64-1 vapor 1.1 1 1 11 20
67-66-3 vapor 1.1 1 1 1 1 1 1 20

67-72-1 vapor 1.1 1 1 1 1 1 1 20
684-16-2 vapor 1.1 1 1 1 1 1 1 20
71-23-8 vapor 1.1 1 1 1 1 1 1 20
71-36-3 vapor 1.1 1 1 1 - i 1 20
71-43-2 vapor 1.1 1 1 1 1 1 1 20
71-55-6 vapor 1.1 1 1 i _ 1 1 20
72-20-8 particle-bound 1.1 40 11 90 1 2000 100 20
72-43-5 particle-bound 1.1 40 11 90 1 2000 100 20
72-54-8 particle-bound 1.1 40 11 90 1 2000 100 20
72-55-9 particle-bound 1.1 40 11 90 1 2000 100 20

Ref: 24590-WTP-3 DP-GO4B-0003724590-GO4B-FO00 1 2 Rev I



CALCULATION SHEET PROJECT: WTP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005

DATE: 05/21/03 SHEET REV: A
SHEET NO.: 26

SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Integrated Emissions Baseline Report
LAW and HLW Facilities Organic Constituents DFs per Unit Operation ---- _ Al_____l

CAS Registry Phase HLW & HLW & LAW HLW & HLW LAW AllHEPAs All
Number LAW Submerged LAW HEME Caustic (First) HEPAs

Melters Bed Scrubber WESP Scrubber (Second)

74-83-9 vapor 1.1 1 1 1 1 1 1 20

74-87-3 vapor 1.1 1 1 1 1 1 1 20

74-97-5 vapor 1.1 1 1 1 1 1 1 20

74-99-7 vapor 1.1 1 1 1 1 1 1 20

75-00-3 vapor 1.1 1 1 1 1 1 1 20

75-01-4 vapor 1.1 1 1 1 1 -1 20

75-05-8 vapor 1.1 1 1 1 1 1 1 20
75-07-0 vapor 1.1 1 1 1 1 1 1 20

75-09-2 vapor 1.1 1 1 1 1 1 1 20

75-12-7 vapor 1.1 1 1 1 1 1 1 20

75-15-0 vapor 1.1 1 1 1 1 1 1 20

75-21-8 vapor 1.1 1 1 1 1 1 1 20

75-27-4 vapor 1.1 1 1 1 1 1 1 20

75-34-3 vapor 1.1 1 1 1 1 1 1 20

75-35-4 vapor 1.1 1 1 1 1 1 1 20

75-43-4 vapor 1.1 1 1 1 1 1 1 20
75-45-6 vapor 1.1 1 1 1 1 1 1 20

75-50-3 vapor 1.1 1 1 1 1 1 1 20

75-52-5 vapor 1.1 1 1 1 1 1 1 20

75-55-8 vapor 1.1 1 1 1 1 1 1 20
75-61-6 vapor 1.1 1 1 1 1 1 1 20

75-63-8 vapor 1.1 1 1 1 1 1 1 20

75-65-0 vapor 1.1 1 1 1 1 1 1 20

75-69-4 vapor 1.1 1 1 1 1 1 1 20

75-71-8 vapor 1.1 1 1 1 1 1 1 20

75-99-0 vapor 1.1 1 1 1 1 1 1 20

76-03-9 vapor 1.1 1 1 1 1 1 1 20

76-11-9 vapor 1.1 1 1 1 1 1 1 1 20

Ref: 24590-WTP-3DP-GO4B-00037
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CALCULATION SHEET
BY: E. Berrios CALC NO
DATE: 05/21/03

SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support

PROJECT: WTP
JOB NO.: 24590

24590-WTP-M4C-FRP-00005
SHEET REV: A
SHEET NO.: 27

the Integrated Emissions Baseline Report
LAW and HLW Facilities Organic Constituents DFs per Unit Operation
CAS Registry Phase HLW & HLW & LAW HLW & HLW LAW All HEPAs All HLW &

Number LAW Submerged LAW HEME Caustic (First) HEPAs LAW
Melters Bed Scrubber WESP Scrubber (Second) Thermal

Catalytic
Oxidizer

76-12-0 vapor 1.1 1 1 1 1 1 1 20
76-13-1 vapor 1.1 1 1 1 1 1 1 20
76-14-2 vapor 1.1 1 1 1 1 1 1 20
76-15-3 vapor 1.1 1 1 1 1 1 1 20
76-44-8 vapor 1.1 1 1 1 1 1 1 20
78-83-1 vapor 1.1 1 1 1 1 1 1 20
78-87-5 vapor 1.1 1 1 1 1 1 1 20
78-92-2 vapor 1.1 1 1 1 1 1 1 20
78-93-3 vapor 1.1 1 1 1 1 1 1 20
79-00-5 vapor 1.1 1 1 1 1 1 1 20
79-01-6 vapor 1.1 1 1 1 1 1 1 20
79-09-4 vapor 1.1 1 1 1 1 1 1 20
79-10-7 vapor 1.1 1 1 1 1 1 1 20
79-20-9 vapor 1.1 1 1 1 1 1 1 20
79-34-5 vapor 1.1 1 1 1 1 1 1 20

8001-35-2 particle-bound 1.1 40 11 90 1 2000 100 20
82-68-8 vapor 1.1 1 1 1 1 1 1 20
83-32-9 vapor 1.1 1 1 1 1 1 1 20
84-66-2 vapor 1.1 1 1 1 1 1 1 20
84-74-2 particle-bound 1.1 40 11 90 1 2000 100 20
85-01-8 vapor 1.1 1 1 1 1 1 1 20
85-68-7 particle-bound 1.1 40 11 90 1 2000 100 20
86-73-7 particle-bound 1.1 40 11 90 1 2000 100 20
87-68-3 vapor 1.1 1 1 1 1 1 1 20
87-86-5 vapor 1.1 1 1 1 1 1 1 20
88-06-2 vapor 1.1 1 1 1 1 1 1 20
88-72-2 vapor 1.1 1 1 1 1 1 1 20
88-75-5 vapor 1.1 1 1 1 1 1

Ref: 24590-WTP-3DP-GO4B-00037
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CALCULATION SHEET
BY: E. Berrios

PROJECT: WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 28
SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Integrated Emissions Baseline Report

LAW and HLW Facilities Organic Constituents DFs per Unit Operation
CAS Registry

Number
Phase HLW &

LAW
Melters

HLW & LAW
Submerged

Bed Scrubber

HLW &
LAW
WESP

HLW
HEME

LAW
Caustic

Scrubber

All HEPAs
(First)

All
HEPAs

(Second)

HLW &
LAW

Thermal
Catalytic
Oxidizer

88-85-7 particle-bound 1.1 40 11 90 1 2000 100 20
88-89-1 particle-bound 1.1 40 11 90 1 2000 100 20
91-20-3 vapor 1.1 1 1 1 1 1 1 20

91-22-5 vapor 1.1 1 1 1 1 1 1 20
91-58-7 vapor 1.1 1 1 1 1 1 1 20
92-52-4 vapor 1.1 1 1 1 1 1 1 20
92-93-3 particle-bound 1.1 40 11 90 1 2000 100 20

93-72-1 particle-bound 1.1 40 11 90 1 2000 100 20
93-76-5 particle-bound 1.1 40 11 90 1 2000 100 20

94-75-7 vapor 1.1 1 1 1 1 1 1 20
95-13-6 vapor 1.1 1 1 1 1 1 20

95-47-6 vapor 1.1 1 1 1 1 1 1 20
95-48-7 vapor 1.1 1 1 1 1 1 1 20
95-49-8 vapor 1.1 1 1 1 1 1 1 20
95-50-1 vapor 1.1 1 1 1 1 1 1 20

95-57-8 vapor 1.1 1 1 1 1 1 1 20
95-95-4 vapor 1.1 1 1 1 1 1 1 20
96-22-0 vapor 1.1 1 1 1 1 1 1 20
96-69-5 particle-bound 1.1 40 11 90 1 2000 100 20

98-51-1 vapor 1.1 1 1 1 1 1 1 20

98-82-8 vapor 1.1 1 1 1 1 1 1 20
98-83-9 vapor 1.1 1 1 1 1 1 1 20

98-86-2 vapor 1.1 1 1 1 1 1 1 20

98-95-3 vapor 1.1 1 [ 1 1 I 20I

Ref: 24590-WTP-3DP-GO4B-00037
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CALCULATION SHEET PROJECT: WTP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005

DATE: 05/21/03 SHEET REV: A
SHEET NO.: 29

SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Inteqrated Emissions
Baseline Report

0 The results from the SSFM used to estimate the organic releases in this calculation were based on the model
run request titled Emissions Vitrification Maximum Case Run with Updated Organic Parameters (24590-WTP-

MRQ-PO-03-054). The stream reports used in this calculation are:
* PJV32 - Unabated HLW RFD/PJM
* FRP14 - WTP Waste Feed
" PVPO 1 - Unabated Pretreatment Vessel Vent

* PJV04 - Unabated Pretreatment RFD/PJM

* LMP06 - Unabated LAW Melter Offgas
* LVPOI - Unabated LAW Vessel Ventilation Header (which is the summation of streams LFP06, RLD32,

RLD33, and RLD34)
" HMP06 - Unabated HLW Melter Offgas
* HOP10 - Unabated HLW Vessel Ventilation Header
These stream reports can be found in Appendix A of this calculation.

3 Background

There are a total of 250 organic constituents (excluding Products of Incomplete Combustion) that are required to be
tracked through the WTP for permitting purposes. Emissions profiles for the WTP are generated by using the
Steady State Flowsheet Model. In order to simplify the flowsheet, not all organic constituents are tracked. The
constituents were segregated into groups based on similar physical and chemical properties. Representatives from
each group were selected and are tracked in the flowsheet. Only 51 organic constituents are tracked in the
flowsheet. Based on the behavior and results of these representative constituents, the expected emissions rates for
the non-tracked constituents can be calculated. This calculation estimates these releases.

4 Applicable Codes and Standards

NA

5 Methodology

The following methodology was used in this calculation:
" Organic feed rates to the WTP were calculated by multiplying the constituent's feed concentration in mg/l by

the volumetric flowrate of the feed stream in liters per minute. This mass flowrate was then converted to grams
per second.

* The results from the representative compounds were obtained from the Steady State Flowsheet Model for each
desired stream (PVPO1 is used as an example). The performance factor (PF) for the representative compounds
was calculated per stream relative to the feed stream, FRP14. This was done by obtaining the representative
compounds mass feed rate from stream report # FRP14 and its mass flowrate at the stream being evaluated.
The PF was calculated by dividing the constituent's mass feed rate by the specified stream's constituent mass
flowrate.

PF = mass rate at point of interest [representative compound]
mass rate at waste feed [representative compound]

* Once the PF was calculated, it was applied to the feed rate for the non-represented compound in order to obtain
the mass flowrate of the constituent at that stream. If more than one compound was used to represent a group,
the average PF between the compounds was used to calculate the non-represented compound rate.

Ref: 24590-WTP-3DP-GO4B-0003724590-GO4B-FOOO 12 Rev I



CALCULATION SHEET PROJECT: WTP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 30
SUBJECT: Estimation of Non-SSFM Represented Orqanic Emission Rates Required to Support the Integrated Emissions
Baseline Report

* The rate of the 14 coplanar PCBs is 1% of the total PCB (as represented by CAS# 1336-36-3). Thus, to
calculate the feed rate for each coplanar PCB, the rate of the total PCB was multiplied by 0.01 and divided by
14.

* For the constituents in the Pretreatment Vessel Vent the stack calculation is easily determined by applying the
DFs per unit operation. For example, gas constituents are only removed in the Thermal Catalytic Oxidizer
(TCO) and the Carbon Beds while the particulate constituents have removal through the entire system (i.e.
caustic scrubber, high efficiency mist eliminator (HEME), high efficiency particulate air (HEPA) filters, TCO,
and carbon beds). Thus the feed rate entering the Pretreatment Vessel Vent is divided by all the applicable DFs
for each constituent. The final number obtained is the stack emissions estimate. This same process also applies
to the Pretreatment PJM/RFD system and the HLW PJM/RFD system. For example, if a constituent had a value
of 1.OE-03 g/sec at the entrance to the pretreatment caustic scrubber (stream PVP0 1) and DFs of 1 for the
caustic scrubber, 1 for the HEME, I for the HEPA filters, 1000 for the TCO and 5 for the carbon beds, then the
stack flowrate would be:
l.OE-03 / (1*1*1*1000*5) = 2.0E-07 g/sec.

* In the HLW and LAW vitrification facilities, there is generation of offgas in the melter. The offgas goes
through the submerged bed scrubber (SBS) and the wet electrostatic precipitator (WESP) before it is joined
with the vessel ventilation stream. Thus for the vitrification plants, the estimation of organic constituents
generation from the melter is calculated as was done in the Pretreatment vessel vent and PJM/RFD areas. This
process was also applied to obtain the overall vessel vent stream composition. When the offgas meets the
vessel vent stream, these two streams were added together to obtain the overall constituent mass flowrate at that

point. From then on, the specific DFs were used for all unit operations found from the mixing point up to the
stack.

6 Assumptions

NA

7 Calculations

Calculations were performed using the Microsoft Excel@ 97 spreadsheet on a Compaq PC workstation. The
calculation for two groupings of organic constituents having similar chemical and physical properties is shown for
all the streams. Of the groups selected, one group has one representative compound while the other group has three
representative compounds. The groups selected are:
Group 4: represented by Formamide (75-12-7)
Group 8: represented by Phenol (108-95-2), Diethyl Phthalate (84-66-2), and 2-sec-Butyl--4,6-dinitrophenol (88-
85-7)
The entire lists of constituents for these two groups are as follows:
Group 4
- Formamide (75-12-7)
- Dibenz[a,j]acridine (224-42-0)
- Dibenz[a,h]acridine (226-36-8)
Group 8
- Phenol (108-95-2)
- Diethyl Phthalate (84-66-2)
- 2-sec-Butyl--4,6-dinitrophenol (88-85-7)
- Formaldehyde (50-00-0)
- Propionic Acid (79-09-4)
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- 2-Propenoic Acid (79-10-7)

Also the calculation for Coplanar PCBs is included for all the streams. The coplanar PCBs are represented by:
2,3',4,4',5-Pentachlorobiphenyl (PBC 118) (31508-00-6)
3,3',4,4'-Tetrachlorobiphenyl (TCB) (32598-13-3)
2,3,3',4,4'-Pentachlorobiphenyl (PCB 105) (32598-14-4)
3,3',4,4',5,5'-Hexachlorobiphenyl (32774-16-6)
2,2',3,4,4',5,5'-Heptachlorobiphenyl (35065-29-3)
2,2',3,3',4,4',5-Heptachlorobiphenyl (35065-30-6)
2,3,3',4,4',5-Hexachlorobiphenyl (PCB 157) (38380-08-4)
2,3,3',4,4',5,5'-Heptachlorobiphenyl (39635-31-9)
2,3',4,4',5,5'-Hexachlorobiphenyl (52663-72-6)
3,3',4,4',5-Pentachlorobiphenyl (57465-28-8)
2',3,4,4',5-Pentachlorobiphenyl (65510-44-3)
2,3,3',4,4',5'-Hexachlorobiphenyl (69782-90-7)
3,4,4',5-Tetrachlorobiphenyl (70362-50-4)
2,3,4,4',5-Pentachlorobiphenyl (74472-37-0)

7.1 Feed Rate

FRP14 is the HLW waste feed stream while FRPO1 is the LAW waste feed. Due to the characteristics of the
emissions feed vector, there is enough LAW feed entering with the HLW feed in FRP14 to achieve the 50
tonnes/day of LAW glass, thus the stream FRPO1 is zero. Therefore all the numbers for the feed stream are based
on FRP14.

For all the calculations in this section refer to Table B-1 in Appendix B. From Appendix A, stream FRP 14, the
total volumetric flowrate for this stream is: 0.871 ft/min (cell DI)
Converting to liters per minute: 0.871 ft3/min * 28.317 l/ft3 = 24.66 1/min (cell D2)

Group 4 feed rates in grams per second:
Formamide (75-12-7) feed concentration: 84.8 mg/l (cell C171)
84.8 mg/I (cell C171) * 24.66 1/min * 1 g / 1000 mg * 1 min / 60 sec = 3.49E-02 g/sec (cell H171)
The other 2 constituents in this group have the same feed concentration thus the feed rate is the same.

Group 8 feed rates in grams per second:
Phenol (108-95-2) feed concentration: 84.8 mg/l (cell C42)
84.8 mg/I (cell C42) * 24.66 1/min * I g / 1000 mg * 1 min / 60 see = 3.49E-02 g/sec (cell H42)
Constituents Diethyl Phthalate (84-66-2), 2-sec-Butyl-4,6-dinitrophenol (88-85-7), Propionic Acid (79-09-4), and
2-Propenoic Acid (79-10-7) have the same feed concentration thus the feed rate is the same. Formaldehyde's (50-
00-0) feed concentration is different.
Formaldehyde feed concentration (50-00-0): 18.7 mg/l (cell C 117)
18.7 mg/l (cell C 117) * 24.66 /min * I g / 1000 mg * I min / 60 sec = 7.67E-03 g/sec (cell H 117)

Coplanar PCBs feed rate:
1336-36-3 feed concentration: 29.4 mg/I (cell C80)
29.4 mg/I (cell C80) * 24.66 1/min * I g / 1000 mg * 1 min / 60 sec = 1.2 1E-02 g/sec (cell H80)
Feed rate for the 14 coplanar PCBs is:
1.2 1E-02 (cell H80) * 0.01/14 = 8.76E-06 g/sec (cells L8 through L21)
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7.2 Pretreatment Vessel Vent Analysis

To determine the stack releases from the Pretreatment Vessel Vent System (PVV), first the mass rates of all the
constituents are calculated in stream PVPO I (the unabated Pretreatment Vessel Vent stream). Then the
corresponding DFs for each constituent within the system are applied to these values to obtain the final stack
releases (stream PVP12).

7.2.1 PVP01 Stream

This streams depicts the unabated Pretreatment Vessel Ventilation. For all the calculations in this section refer to
Table B-2. First the feed rate is obtained followed by the mass rate of the representative constituent at the stream
specified. The performance factor for this constituent is calculated and applied to the non-represented compounds
to obtain their mass rate.

Group 4
Formamide (75-12-7) feed rate: 3.49E-02 g/sec (cell C 169)
Formamide (75-12-7) rate at PVP01 from the PVP01 stream report in Appendix A: 1.27E-06 g/sec (cell H169)
Performance factor for Formamide: 1.27E-06/3.49E-02 = 3.64E-05 (cell 1169, also copied to cell N8)

Dibenz[a,jlacridine (224-42-0) feed rate: 3.49E-02 g/sec (cell C 100)
Mass rate at PVPO1: 3.49E-02 (cell C100) * 3.64E-05 (cell N8) = 1.27E-06 g/sec (cell K100)
Dibenz[a,h]acridine (226-36-8) feed rate: 3.49E-02 g/sec (cell C10 l)
Mass rate at PVPO1: 3.49E-02 (cell C101) * 3.64E-05 (cell N8) = 1.27E-06 g/sec (cell K101)

Group 8
Phenol (108-95-2) feed rate: 3.49E-02 g/sec (cell C40)
Phenol (108-95-2) rate at PVPOl from the PVPO1 stream report in Appendix A: 2.41 E-04 g/sec (cell H40)
Performance factor for Phenol: 2.41E-04/3.49E-02 = 6.92E-03 (cell 140)

Diethyl Phthalate (84-66-2) feed rate: 3.49E-02 g/sec (cell C206)
Diethyl Phthalate (84-66-2) rate at PVP01 from the PVP01 stream report in Appendix A: 3.97E-04 g/sec (cell
H206)
Performance factor for Diethyl Phthalate: 3.97E-04/3.49E-02 = 1.14E-02 (cell 1206)

2-sec-Butyl-4,6-dinitrophenol (88-85-7) feed rate: 3.49E-02 g/sec (cell C216)
2-sec-Butyl--4,6-dinitrophenol (88-85-7) rate at PVP01 from the PVP0l stream report in Appendix A: 4.08E-04
g/sec (cell H216)
Performance factor for 2-sec-Butyl--4,6-dinitrophenol: 4.08E-04/3.49E-02 = 1.1 7E-02 (cell 1216)

Since this group is represented by the above 3 constituents, an average performance factor is then calculated and
applied to the other constituents. Average performance factor is:
(6.92E-03 (cell 140) + 1.14E-02 (cell 1206) + 1.17E-02 (cell 1216))/3 = 1.00E-02 (cell N12)

Formaldehyde (50-00-0) feed rate: 7.67E-03 g/sec (cell C 115)
Mass rate at PVP0l: 7.67E-03 (cell Cl 15) * L.OOE-02 (cell N12) = 7.67E-05 g/sec (cell KI 15)

Propionic Acid (79-09-4) feed rate: 3.49E-02 g/sec (cell C199)
Mass rate at PVPO1: 3.49E-02 (cell C 199) * 1.00E-02 (cell N12) 3.49E-04 g/sec (cell K199)
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2-Propenoic Acid (79-10-7) feed rate: 3.49E-02 g/sec (cell C200)
Mass rate at PVPO1: 3.49E-02 (cell C200) * 1.00E-02 (cell N12) = 3.49E-04 g/sec (cell K200)

Coplanar PCBs
1336-36-3 feed rate at PVPO1 from the PVPO I stream report in Appendix A: 5.85E-02 g/sec (cell H78)
Mass rate for the 14 coplanar PCBs in PVPOI is:
5.85E-02 (cell H78) * 0.01/14 = 4.18E-05 g/sec (cells S7 through S20)
Thus the corrected mass rate for 1336-36-3 in PVP01 is:
5.85E-02 g/sec * 0.99 = 5.79E-02 g/sec

7.2.2 PVP12 Stream

For all the calculations for this stream refer to Table B-3 of Appendix B. Input to this spreadsheet is the results
from PVPO1 stream calculations. These numbers are imported to Column C from cells C4 through C239. Also all
the DFs are imported from Section 2 of this calculation. The corresponding DFs for this stream are related to the
following unit operations: caustic scrubber, HEME, HEPA filters, TCO, and carbon beds. The calculations for
Group 4 and Coplanar PCBs are the only ones shown below. The remaining groups are calculated in the same
manner.

Group 4
Formamide (75-12-7) mass rate at PVPOI: 1.27E-06 g/sec (cell C169)
Formamide (75-12-7) DFs throughout the PVV system:

Caustic Scrubber: 1 (cell D169)
HEME: 1 (cell E169)
HEPA 1: 1 (cell F169)
HEPA 2: 1 (cell G169)
TCO: 10,000 (cell H 169)
Carbon Bed: I (cell 1169)

Formamide PVP12 stack mass rate: 1.27E-06 / (1*1*l**10,000*1) = 1.27E-10 g/sec (cell J169)

Dibenz[a,j]acridine (224-42-0) mass rate at PVPO1: 1.27E-06 g/sec (cell C 100)
Dibenz[a,j]acridine (224-42-0) DFs throughout the PVV system:

Caustic Scrubber: 3.3 (cell D100)
HEME: 200 (cell E100)
HEPA 1: 2,000 (cell F100)
HEPA 2: 100 (cell G100)
TCO: 3.3333333 (cell H100)
Carbon Bed: 50 (cell 1100)

Dibenz[a,j]acridine PVP12 stack mass rate: 1.27E-06 / (3.3*200*2,000*100*3.3333333*50)= 5.78E-17 g/sec (cell
J100)

Dibenz[a,h]acridine (226-36-8) mass rate at PVPO1: 1.27E-06 g/sec (cell C101)
Dibenz[a,h]acridine (226-36-8) DFs throughout the PVV system:

Caustic Scrubber: 3.3 (cell D101)
HEME: 200 (cell E101)
HEPA 1: 2,000 (cell F101)
HEPA 2: 100 (cell G101)
TCO: 3.3333333 (cell H101)
Carbon Bed: 50 (cell 1101)
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Dibenz[a,h]acridine PVP12 stack mass rate: 1.27E-06 / (3.3*200*2,000*100*3.3333333*50) 5.78E-17 g/sec (cell
J101)

Coplanar PCBs
1336-36-3 corrected mass rate at PVPOI: 5.79E-02 (cell C78)
1336-36-3 DFs throughout the PVV system:

Caustic Scrubber: 3.3 (cell D78)
HEME: 200 (cell E78)
HEPA 1: 2,000 (cell F78)
HEPA 2: 100 (cell G78)
TCO: 3.3333333 (cell H78)
Carbon Bed: 50 (cell 178)

1336-36-3 PVP12 stack mass rate: 5.79E-02 / (3.3*200*2,000*100*3.3333333*50) = 2.63E-12 g/sec (cell J78)
Mass rate for the 14 coplanar PCBs in PVP12 is:
2.63E-12 (cell J78) * 0.01/14/0.99 = 1.90E-15 g/sec (cells N6 through N19)

7.3 Pretreatment PJM/RFD Analysis

To determine the stack releases from the Pretreatment PJM/RFD Ventilation System (PJV), first the mass rates of
all the constituents are calculated in stream PJV04 (the unabated Pretreatment PJM/RFD Vent stream). Then the
corresponding DFs for each constituent within the system are applied to these values to obtain the final stack
releases (stream PJV 11).

7.3.1 PJV04 Stream

This streams depicts the unabated Pretreatment RFD/PJM Ventilation. For all the calculations in this section refer
to Table B-4. First the feed rate is obtained followed by the mass rate of the representative constituent at the stream
specified. The performance factor for this constituent is calculated and applied to the non-represented compounds
to obtain their mass rate.

Group 4
Formamide (75-12-7) feed rate: 3.49E-02 g/sec (cell C169)
Formamide (75-12-7) rate at PJV04 from the PJVO4 stream report in Appendix A: 2.89E-06 g/sec (cell H169)
Performance factor for Formamide: 2.89E-06/3.49E-02 = 8.29E-05 (cell 1169, also copied to cell N8)

Dibenz[aj]acridine (224-42-0) feed rate: 3.49E-02 g/sec (cell C100)
Mass rate at PJV04: 3.49E-02 (cell C100) * 8.29E-05 (cell N8) = 2.89E-06 g/sec (cell K100)
Dibenz[a,h]acridine (226-36-8) feed rate: 3.49E-02 g/sec (cell C10l)
Mass rate at PJV04: 3.49E-02 (cell C101) * 8.29E-05 (cell N8) = 2.89E-06 g/sec (cell K101)

Group 8
Phenol (108-95-2) feed rate: 3.49E-02 g/sec (cell C40)
Phenol (108-95-2) rate at PJV04 from the PJV04 stream report in Appendix A: 2.21E-06 g/sec (cell H40)
Performance factor for Phenol: 2.2 1E-06/3.49E-02 = 6.34E-05 (cell 140)

Diethyl Phthalate (84-66-2) feed rate: 3.49E-02 g/sec (cell C206)
Diethyl Phthalate (84-66-2) rate at PJV04 from the PJV04 stream report in Appendix A: 1.92E-06 g/sec (cell H206)
Performance factor for Diethyl Phthalate: 1.92E-06/3.49E-02 = 5.5 1E-05 (cell 1206)
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2-sec-Butyl-4,6-dinitrophenol (88-85-7) feed rate: 3.49E-02 g/sec (cell C216)
2-sec-Butyl-4,6-dinitrophenol (88-85-7) rate at PJV04 from the PJV04 stream report in Appendix A: 3.20E-06
g/sec (cell H216)
Performance factor for 2-sec-Butyl--4,6-dinitrophenol: 3.20E-06/3.49E-02 = 9.19E-05 (cell 1216)

Since this group is represented by the above 3 constituents, an average performance factor is then calculated and
applied to the other constituents. Average performance factor is:
(6.34E-05 (cell 140) + 5.5 1E-05 (cell 1206) + 9.19E-05 (cell 1216))/3 = 7.01E-05 (cell N12)

Formaldehyde (50-00-0) feed rate: 7.67E-03 g/sec (cell C 115)
Mass rate at PJV04: 7.67E-03 (cell C 115) * 7.01E-05 (cell N12) = 5.38E-07 g/sec (cell K 115)

Propionic Acid (79-09-4) feed rate: 3.49E-02 g/sec (cell C 199)
Mass rate at PJV04: 3.49E-02 (cell C199) * 7.01E-05 (cell N12) = 2.44E-06 g/sec (cell K199)

2-Propenoic Acid (79-10-7) feed rate: 3.49E-02 g/sec (cell C200)
Mass rate at PJV04: 3.49E-02 (cell C200) * 7.01E-05 (cell N12) = 2.44E-06 g/sec (cell K200)

Coplanar PCBs
1336-36-3 feed rate at PJV04 from the PJV04 stream report in Appendix A: 1.34E-06 g/sec (cell H78)
Mass rate for the 14 coplanar PCBs in PJV04 is:
1.34E-06 (cell H78) * 0.01/14 = 9.56E-10 g/sec (cells S7 through S20)
This means that the corrected mass rate for 1336-36-3 in PJV04 is:
1.34E-06 g/sec * 0.99 = 1.32E-06 g/sec

7.3.2 PJV11 Stream

For all the calculations for this stream refer to Table B-5 of Appendix B. Input to this spreadsheet is the results
from PJV04 stream calculations. These numbers are imported to Column C from cells K4 through K239. Also all
the DFs are imported from Section 2 of this calculation. The corresponding DFs for this stream are related to the
following unit operations: demister and HEPA filters. The calculations for Group 4 and Coplanar PCBs are the
only ones shown below. The remaining groups are calculated in the same manner.

Group 4
Formamide (75-12-7) mass rate at PJV04: 2.89E-06 g/sec (cell C169)
Formamide (75-12-7) DFs throughout the PJV system:

Demister: 1 (cell D169)
HEPA 1: 1 (cell E169)
HEPA 2: 1 (cell F169)

Formamide PJV1 1 stack mass rate: 2.89E-06 / (1*1*1) = 2.89E-06 g/sec (cell G169)

Dibenz[a,jlacridine (224-42-0) mass rate at PJV04: 2.89E-06 g/sec (cell C100)
Dibenz[a,j]acridine (224-42-0) DFs throughout the PJV system:

Demister: 5 (cell D100)
HEPA 1: 2,000 (cell E100)
HEPA 2: 100 (cell F100)

Dibenz[a,j]acridine PJV1 1 stack mass rate: 2.89E-06 / (5*2,000*100) = 2.89E-12 g/sec (cell G100)

Dibenz[a,h]acridine (226-36-8) feed rate mass rate at PJV04: 2.89E-06 g/sec (cell C101)
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Dibenz[a,h]acridine (226-36-8) DFs throughout the PJV system:
Demister: 5 (cell D101)
HEPA 1: 2,000 (cell E101)
HEPA 2: 100 (cell F10 1)

Dibenz[a,h]acridine PJV II stack mass rate: 2.89E-06 / (5*2,000* 100) = 2.89E-12 g/sec (cell G101)

Coplanar PCBs
1336-36-3 corrected mass rate at PJV04: 1.32E-06 g/sec (cell C78)
1336-36-3 DFs throughout the PJV system:

Demister: 5 (cell D78)
HEPA 1: 2,000 (cell E78)
HEPA 2: 100 (cell F78)

1336-36-3 PJVI1 stack mass rate: 1.32E-06 / (5*2,000*100) = 1.32E-12 g/sec (cell G78)
Mass rate for the 14 coplanar PCBs in PJV 1 is:
1.32E-12 (cell G78) * 0.01/14/0.99 = 9.56E-16 g/sec (cells K6 through K19)

7.4 LAW Vitrification Analysis

To determine the stack releases from the LAW Melter Offgas System (LVP), first the mass rates of all the
constituents are calculated in stream LMP06 (the unabated LAW Melter Offgas stream). From these values, the
DFs that correspond to the SBS and WESP are applied to each constituent. These results are representative of
LOP08. At this point the LAW Vessel Ventilation header joins the main offgas system. At this point also the mass
rates of all the constituents are calculated in stream LVPO1 (the unabated LAW Vessel Ventilation Header). The
values from these two streams, LOP08 and LVP01, are then added together to represent stream LVP03 (combined
offgas stream). From this point on, the corresponding DFs for each constituent within the system are applied to
these values to obtain the final stack releases (stream LVP26). See sketch below for a simplified depiction of the
process.

LMP06 Primary Offgas LOP08 ,,LVP03 Secondary Offgas LVP26

7 - 0, System 10 System 1

LAW

Melter

7.4.1 LMP06 Stream

This streams depicts the unabated LAW Melter Offgas. For all the calculations in this section refer to Table B-6.
First the feed rate is obtained followed by the mass rate of the representative constituent at the stream specified.
The performance factor for this constituent is calculated and applied to the non-represented compounds to obtain
their mass rate.

Group 4
Formamide (75-12-7) feed rate: 3.49E-02 g/sec (cell C 169)
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Formamide (75-12-7) rate at LMP06 from the LMP06 stream report in Appendix A: 2.47E-02 g/sec (cell H 169)
Performance factor for Formamide: 2.47E-02/3.49E-02 = 7.08E-01 (cell 1169, also copied to cell N8)

Dibenz[a,j]acridine (224-42-0) feed rate: 3.49E-02 g/sec (cell C 100)
Mass rate at LMP06: 3.49E-02 (cell C100) * 7.08E-01 (cell N8) = 2.47E-02 g/sec (cell K100)
Dibenz[a,h]acridine (226-36-8) feed rate: 3.49E-02 g/sec (cell C10l)
Mass rate at LMP06: 3.49E-02 (cell C101) * 7.08E-01 (cell N8) = 2.47E-02 g/sec (cell K101)

Group 8
Phenol (108-95-2) feed rate: 3.49E-02 g/sec (cell C40)
Phenol (108-95-2) rate at LMP06 from the LMP06 stream report in Appendix A: 9.42E-03 g/sec (cell H40)
Performance factor for Phenol: 9.42E-03/3.49E-02 = 2.70E-01 (cell 140)

Diethyl Phthalate (84-66-2) feed rate: 3.49E-02 g/sec (cell C206)
Diethyl Phthalate (84-66-2) rate at LMP06 from the LMP06 stream report in Appendix A: 5.30E-03 g/sec (cell
H206)
Performance factor for Diethyl Phthalate: 5.30E-03/3.49E-02 = 1.52E-01 (cell 1206)

2-sec-Butyl--4,6-dinitrophenol (88-85-7) feed rate: 3.49E-02 g/sec (cell C216)
2-sec-Butyl-4,6-dinitrophenol (88-85-7) rate at LMP06 from the LMP06 stream report in Appendix A: 1.88E-02
g/sec (cell H216)
Performance factor for 2-sec-Butyl--4,6-dinitrophenol: 1.88E-02/3.49E-02 = 5.38E-01 (cell 1216)

Since this group is represented by the above 3 constituents, an average performance factor is then calculated and
applied to the other constituents. Average performance factor is:

(2.70E-01 (cell 140) + 1.52E-01 (cell 1206) + 5.38E-01 (cell 1216))/3 = 3.20E-01 (cell N12)

Formaldehyde (50-00-0) feed rate: 7.67E-03 g/sec (cell C 115)
Mass rate at LMP06: 7.67E-03 (cell C 115) * 3.20E-0I (cell N12) = 2.46E-03 g/sec (cell KI 15)

Propionic Acid (79-09-4) feed rate: 3.49E-02 g/sec (cell C 199)
Mass rate at LMP06: 3.49E-02 (cell C199) * 3.20E-01 (cell N12) = 1.12E-02 g/sec (cell K199)

2-Propenoic Acid (79-10-7) feed rate: 3.49E-02 g/sec (cell C200)
Mass rate at LMP06: 3.49E-02 (cell C200) * 3.20E-01 (cell N12) = 1.12E-02 g/sec (cell K200)

Coplanar PCBs
1336-36-3 feed rate at LMP06 from the LMP06 stream report in Appendix A: 5.47E-1 1 g/sec (cell H78)
Mass rate for the 14 coplanar PCBs in LMP06 is:
5.47E-1 1 (cell H78) * 0.01/14 = 3.91E-14 g/sec (cells S7 through S20)
Thus the corrected mass rate of 1336-36-3 in LMP06 is:
5.47E- 1 g/sec * 0.99 = 5.42E-1 1 g/sec

7.4.2 LVPO1 Stream

This streams depicts the unabated LAW Vessel Ventilation. This stream is represented by the addition of streams
LFP06, RLD32, RLD33, and RLD34. For all the calculations in this section refer to Table B-7. First the feed rate
is obtained followed by the mass rate of the representative constituent at the stream specified. The performance
factor for this constituent is calculated and applied to the non-represented compounds to obtain their mass rate.

Ref: 24590-WTP-3DP-GO4B-0003724590-GO4B-F00012 Rev I



CALCULATION SHEET PROJECT: WP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 38
SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Integrated Emissions
Baseline Report

Group 4
Formamide (75-12-7) feed rate: 3.49E-02 g/sec (cell C169)
Formamide (75-12-7) rate at LVP01 from the addition of stream reports LFP06, RLD32, RLD33, and RLD34 in
Appendix A: 5.43E-10 g/sec (cell H169)
Performance factor for Formamide: 5.43E-10/3.49E-02 = 1.56E-08 (cell 1169, also copied to cell N8)

Dibenz[a,jlacridine (224-42-0) feed rate: 3.49E-02 g/sec (cell C100)
Mass rate at LVP01: 3.49E-02 (cell C100) * 1.56E-08 (cell N8) = 5.43E-10 g/sec (cell K100)
Dibenz[a,h]acridine (226-36-8) feed rate: 3.49E-02 g/sec (cell C101)
Mass rate at LVP01: 3.49E-02 (cell C101) * 1.56E-08 (cell N8) = 5.43E-10 g/sec (cell K101)

Group 8
Phenol (108-95-2) feed rate: 3.49E-02 g/sec (cell C40)
Phenol (108-95-2) rate at LVP01 from the addition of stream reports LFP06, RLD32, RLD33, and RLD34 in
Appendix A: 2.07E-10 g/sec (cell H40)
Performance factor for Phenol: 2.07E-10/3.49E-02 = 5.94E-09 (cell 140)

Diethyl Phthalate (84-66-2) feed rate: 3.49E-02 g/sec (cell C206)
Diethyl Phthalate (84-66-2) rate at LVPO1 from the addition of stream reports LFP06, RLD32, RLD33, and RLD34
in Appendix A: 1.17E- 10 g/sec (cell H206)
Performance factor for Diethyl Phthalate: 1.17E-I0/3.49E-02 = 3.35E-09 (cell 1206)

2-sec-Butyl--4,6-dinitrophenol (88-85-7) feed rate: 3.49E-02 g/sec (cell C216)
2-sec-Butyl--4,6-dinitrophenol (88-85-7) rate at LVPO1 from the addition of stream reports LFP06, RLD32,
RLD33, and RLD34 in Appendix A: 6.04E-10 g/sec (cell H216)
Performance factor for 2-sec-Butyl--4,6-dinitrophenol: 6.04E-10/3.49E-02 = 1.73E-08 (cell 1216)

Since this group is represented by the above 3 constituents, an average performance factor is then calculated and
applied to the other constituents. Average performance factor is:
(5.94E-09 (cell 140) + 3.35E-09 (cell 1206) + 1.73E-08 (cell 1216))/3 = 8.87E-09 (cell N12)

Formaldehyde (50-00-0) feed rate: 7.67E-03 g/sec (cell C 115)
Mass rate at LVPO1: 7.67E-03 (cell C115) * 8.87E-09 (cell N12)= 6.81E-11 g/sec (cell K115)

Propionic Acid (79-09-4) feed rate: 3.49E-02 g/sec (cell C 199)
Mass rate at LVP01: 3.49E-02 (cell C199) * 8.87E-09 (cell N12) = 3.09E-10 g/sec (cell K199)

2-Propenoic Acid (79-10-7) feed rate: 3.49E-02 g/sec (cell C200)
Mass rate at LVPO1: 3.49E-02 (cell C200) * 8.87E-09 (cell N12) = 3.09E-10 g/sec (cell K200)

Coplanar PCBs
1336-36-3 feed rate at LVPO 1 from the addition of stream reports LFP06, RLD32, RLD33, and RLD34 in
Appendix A: 1.76E-18 g/sec (cell H78)
Mass rate for the 14 coplanar PCBs in LVPO1 is:
1.76E-18 (cell H78) * 0.01/14 = 1.26E-21 g/sec (cells S7 through S20)
Thus the corrected mass rate for 1336-36-3 in LVPO1 is:
1.76E-18 g/sec * 0.99 = 1.74E-18 g/sec
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7.4.3 LVP26 Stream

For all the calculations for this stream refer to Table B-8 of Appendix B. Input to this spreadsheet is the results
from LMP06 and LVPOl stream calculations. The numbers for LMP06 were imported to Column D (cells D4
through D239). The ones for stream LVPOI were imported to column H (cells H4 through H239). Also all the DFs
were imported from Section 2 of this calculation. The corresponding DFs for this stream are related to the
following unit operations: SBS, WESP, HEPA filters, TCO, and caustic scrubber. The calculations for Group 4 and
Coplanar PCBs are the only ones shown below. The remaining groups are calculated in the same manner.

First the intermediate stream, LOPO8, is calculated by applying the DFs for the SBS and WESP to stream LMP06.
At this point, the values calculated for LVPOl are added to LOP08 to represent stream LVPO3. The DFs for the rest
of the unit operations in the system are then applied to the values in LVPO3. Final results represent the composition
of stream LVP26.

7.4.3.1 LOP08 Calculation

Group 4
Formamide (75-12-7) mass rate at LMP06: 2.47E-02 g/sec (cell D169)
Formamide (75-12-7) DFs throughout the LAW Primary Offgas system:

SBS: 1 (cell E 169)
WESP: 1 (cell F169)

Formamide LOP08 mass rate: 2.47E-02 / (1* 1)= 2.47E-02 g/sec (cell G169)

Dibenz[a,j]acridine (224-42-0) mass rate at LMP06: 2.47E-02 g/sec (cell D100)
Dibenz[a,j]acridine (224-42-0) DFs throughout the LAW Primary Offgas system:

SBS: 40 (cell E100)
WESP: 11 (cell F100)

Dibenz[a,j]acridine LOPO8 mass rate: 2.47E-02 / (40*11) = 5.61E-05 g/sec (cell G100)

Dibenz[a,h]acridine (226-36-8) feed rate mass rate at LMP06: 2.47E-02 g/sec (cell D10 1)
Dibenz[a,h]acridine (226-36-8) DFs throughout the LAW Primary Offgas system:

SBS: 40 (cell E101)
WESP: 11 (cell F101)

Dibenz[a,h]acridine LOP08 mass rate: 2.47E-02 / (40*11) = 5.61E-05 g/sec (cell G101)

Coplanar PCBs
1336-36-3 corrected mass rate at LMP06: 5.42E-1 1 g/sec (cell D78)
1336-36-3 DFs throughout the PJV system:

SBS: 40 (cell E78)
WESP: 11 (cell F78)

1336-36-3 LOP08 mass rate: 5.42E-11 / (40*11)= 1.23E-13 (cell G78)
Mass rate for the 14 coplanar PCBs in LOP08 is:
1.23E-13 (cell G78) * 0.01/14/0.99 = 8.88E-17 g/sec (cells D244 through D257)

7.4.3.2 LVP03 Calculation

The composition of this stream is calculated by summing the mass rates in streams LVPOI and LOP08 for each
constituents.
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Group 4
Formamide (75-12-7) mass rate at LVP01: 5.43E-10 g/sec (cell H169)
Formamide (75-12-7) mass rate at LOP08: 2.47E-02 g/sec (cell G169)
Formamide (75-12-7) mass rate at LVPO3: 5.43E-10 + 2.47E-02 = 2.47E-02 g/sec (cell 1169)

Dibenz[a,j]acridine (224-42-0) mass rate at LVP01: 5.43E-10 g/sec (cell H100)
Dibenz[a,j]acridine (224-42-0) mass rate at LOP08: 5.61E-05 g/sec (cell G100)
Dibenz[a,j]acridine (224-42-0) mass rate at LVP03: 5.43E-10 + 5.61E-05 = 5.61E-05 g/sec (cell I100)

Dibenz[a,h]acridine (226-36-8) mass rate at LVP01: 5.43E-10 g/sec (cell 11101)
Dibenz[a,h]acridine (226-36-8) mass rate at LOP08: 5.61E-05 g/sec (cell G101)
Dibenz[a,h]acridine (226-36-8) mass rate at LVPO3: 5.43E-10 + 5.61E-05 = 5.61E-05 g/sec (cell I101)

Coplanar PCBs
1336-36-3 mass rate at LVP01: 1.74E-18 g/sec (cell H78)
1336-36-3 mass rate at LOP08: 1.23E-13 g/sec (cell G78)
1336-36-3 mass rate at LVP03: 1.74E-18 + 1.23E-13 = 1.23E-13 g/sec (cell 178)
Mass rate for the 14 coplanar PCBs in LVPO3 is:
Mass rate at LVP0 1: 1.26E-21 g/sec (cell H244)
Mass rate at LOP08: 8.88E-17 g/sec (cell D244)
Mass rate at LVPO3 = 1.26E-21 g/sec + 8.88E-17 g/sec = 8.88E-17 g/sec (cells 1244 through 1257)

7.4.3.3 LVP26 Calculation

The composition of this stream is calculated by using the values of stream LVP03 and applying the corresponding
DFs from the following units: HEPA Filters, TCO, and Caustic Scrubber. The calculations for Group 4 and
Coplanar PCBs are the only ones shown below as all the rest of the calculations are the same.

Group 4
Formamide (75-12-7) mass rate at LVP03: 2.47E-02 g/sec (cell 1169)
Formamide (75-12-7) DFs throughout the LVP system:

HEPA 1: 1 (cell J169)
HEPA 2: 1 (cell K169)
TCO: 20 (cell L169)
NaOH Scrubber: 1 (cell M169)

Formamide LVP26 stack mass rate: 2.47E-02 / (1*1*20*1) = 1.24E-03 g/sec (cell N169)

Dibenz[a,j]acridine (224-42-0) mass rate at LVP03: 5.61E-05 g/sec (cell 1100)
Dibenz[a,j]acridine (224-42-0) DFs throughout the LVP system:

HEPA 1: 2,000 (cell J100)
HEPA 2: 100 (cell K100)
TCO: 20 (cell L100)
NaOH Scrubber: 1 (cell M100)

Dibenz[a,j]acridine LVP26 stack mass rate: 5.61E-05 / (2,000*100*20*1) = 1.40E-1 1 g/sec (cell N100)

Dibenz[a,h]acridine (226-36-8) feed rate mass rate at LVP03: 5.61E-05 g/sec (cell 1101)
Dibenz[a,h]acridine (226-36-8) DFs throughout the LVP system:

HEPA 1: 2,000 (cell J10 l)
HEPA 2: 100 (cell K10 l)
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TCO: 20 (cell L101)
NaOH Scrubber: 1 (cell M101)

Dibenz[a,h]acridine LVP26 stack mass rate: 5.61E-05 / (2,000*100*20*1) = 1.40E-11 g/sec (cell N101)

Coplanar PCBs
1336-36-3 mass rate at LVP03: 1.23E-13 g/sec (cell 178)
1336-36-3 DFs throughout the LVP system:

HEPA 1: 2,000 (cell J78)
HEPA 2: 100 (cell K78)
TCO: 20 (cell L78)
NaOH Scrubber: I (cell M78)

1336-36-3 LPV26 stack mass rate: 1.23E-13 / (2,000*100*20*1) = 3.08E-20 g/sec (cell N78)
Mass rate for the 14 coplanar PCBs in LVP26 is:
3.08E-20 (cell N78) * 0.01/14 = 2.22E-23 g/sec (cells N244 through N257)

7.5 HLW Vitrification Analysis

To determine the stack releases from the HLW Melter Offgas System (HOP), first the mass rates of all the
constituents are calculated in stream HMP06 (the unabated HLW Melter Offgas stream). From these values, the
DFs that correspond to the SBS and WESP are applied to each constituent. These results are representative of
HOPO7. At this point the HLW Vessel Ventilation header joins the main offgas system. At this point, the mass
rates of all the constituents are calculated in stream HOPl0 (the unabated HLW Vessel Ventilation Header). The
values from these two streams, HOP07 and HOP10, are then added together to represent stream HOPI I (combined

offgas stream). From this point on, the corresponding DFs for each constituent within the system are applied to
these values to obtain the final stack releases (stream HOP33).

H O10

HOP 1I Secondary Offgas HOP33
System

7.5.1 HMP06 Stream

This streams depicts the unabated HLW Melter Offgas. For all the calculations in this section refer to Table B-9.
First the feed rate is obtained followed by the mass rate of the representative constituent at the stream specified.
The performance factor for this constituent is calculated and applied to the non-represented compounds to obtain
their mass rate.

Group 4
Formamide (75-12-7) feed rate: 3.49E-02 g/sec (cell C169)
Formamide (75-12-7) rate at HMP06 from the HMP06 stream report in Appendix A: 6.80E-03 g/sec (cell H 169)
Performance factor for Formamide: 6.80E-03/3.49E-02 = 1.95E-01 (cell 1169, also copied to cell N8)
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Dibenz[a,j]acidine (224-42-0) feed rate: 3.49E-02 g/sec (cell C 100)
Mass rate at HMP06: 3.49E-02 (cell C100) * 1.95E-01 (cell N8)= 6.80E-03 g/sec (cell K100)
Dibenz[a,h]acridine (226-36-8) feed rate: 3.49E-02 g/sec (cell C101)
Mass rate at HMP06: 3.49E-02 (cell C101) * 1.95E-01 (cell N8) = 6.80E-03 g/sec (cell K101)

Group 8
Phenol (108-95-2) feed rate: 3.49E-02 g/sec (cell C40)
Phenol (108-95-2) rate at HMP06 from the HMP06 stream report in Appendix A: 6.71 E-03 g/sec (cell H40)
Performance factor for Phenol: 6.71E-03/3.49E-02= 1.93E-01 (cell 140)

Diethyl Phthalate (84-66-2) feed rate: 3.49E-02 g/sec (cell C206)
Diethyl Phthalate (84-66-2) rate at HMP06 from the HMP06 stream report in Appendix A: 6.33E-03 g/sec (cell
H206)
Performance factor for Diethyl Phthalate: 6.33E-03/3.49E-02 = 1.82E-01 (cell 1206)

2-sec-Butyl-4,6-dinitrophenol (88-85-7) feed rate: 3.49E-02 g/sec (cell C216)
2-sec-Butyl--4,6-dinitrophenol (88-85-7) rate at HMP06 from the HMP06 stream report in Appendix A: 9.69E-03
g/sec (cell H216)
Performance factor for 2-sec-Butyl--4,6-dinitrophenol: 9.69E-03/3.49E-02 = 2.78E-0 1 (cell 1216)

Since this group is represented by the above 3 constituents, an average performance factor is then calculated and
applied to the other constituents. Average performance factor is:
(1.93E-01 (cell 140) + 1.82E-01 (cell 1206) + 2.78E-01 (cell 1216))/3 = 2.17E-01 (cell N12)

Formaldehyde (50-00-0) feed rate: 7.67E-03 g/sec (cell C 115)
Mass rate at HMP06: 7.67E-03 (cell C1 15) * 2.17E-01 (cell N12) = 1.67E-03 g/sec (cell KI 15)

Propionic Acid (79-09-4) feed rate: 3.49E-02 g/sec (cell C199)
Mass rate at HMP06: 3.49E-02 (cell C199) * 2.17E-0l (cell N12)= 7.58E-03 g/sec (cell K199)

2-Propenoic Acid (79-10-7) feed rate: 3.49E-02 g/sec (cell C200)
Mass rate at HMP06: 3.49E-02 (cell C200) * 2.17E-01 (cell N12) = 7.58E-03 g/sec (cell K200)

Coplanar PCBs
1336-36-3 feed rate at HMP06 from the HMP06 stream report in Appendix A: 6.69E-05 g/sec (cell H78)
Mass rate for the 14 coplanar PCBs in HMP06 is:
6.69E-05 (cell H78) * 0.0 1/14 = 4.78E-08 g/sec (cells S7 through S20)
Thus the correct mass rate for 1336-36-3 in HMP06 is:
6.69E-05 g/sec * 0.99 = 6.62E-05 g/sec

7.5.2 HOPI0 Stream

This streams depicts the unabated HLW Vessel Ventilation. For all the calculations in this section refer to Table B-
10. First the feed rate is obtained followed by the mass rate of the representative constituent at the stream specified.
The performance factor for this constituent is calculated and applied to the non-represented compounds to obtain
their mass rate.

Group 4
Formamide (75-12-7) feed rate: 3.49E-02 g/sec (cell C169)

Ref: 24590-WTP-3DP-GO4B-0003724590-GO4B-FO0012 Rev I



CALCULATION SHEET PROJECT: WTP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 43
SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Integrated Emissions
Baseline Report

Formamide (75-12-7) rate at HOPI0 from the HOPI0 stream report in Appendix A: 2.11E-09 g/sec (cell H169)
Performance factor for Formamide: 2.11E-09/3.49E-02 = 6.06E-08 (cell 1169, also copied to cell N8)

Dibenz[a,j]acridine (224-42-0) feed rate: 3.49E-02 g/sec (cell C 100)
Mass rate at HOP10: 3.49E-02 (cell C100) * 6.06E-08 (cell N8) = 2.11 E-09 g/sec (cell K100)
Dibenz[a,h]acridine (226-36-8) feed rate: 3.49E-02 g/sec (cell C101)
Mass rate at HOP10: 3.49E-02 (cell C101) * 6.06E-08 (cell N8) = 2.11 E-09 g/sec (cell K101)

Group 8
Phenol (108-95-2) feed rate: 3.49E-02 g/sec (cell C40)
Phenol (108-95-2) rate at HOP10 from the HOP10 stream report in Appendix A: 4.95E-07 g/sec (cell H40)
Performance factor for Phenol: 4.95E-07/3.49E-02 = 1.42E-05 (cell 140)

Diethyl Phthalate (84-66-2) feed rate: 3.49E-02 g/sec (cell C206)
Diethyl Phthalate (84-66-2) rate at HOPI0 from the HOPlO stream report in Appendix A: 8.55E-07 g/sec (cell
H206)
Performance factor for Diethyl Phthalate: 8.57E-07/3.49E-02 = 2.45E-05 (cell 1206)

2-sec-Butyl-4,6-dinitrophenol (88-85-7) feed rate: 3.49E-02 g/sec (cell C216)
2-sec-Butyl-4,6-dinitrophenol (88-85-7) rate at HOPlO from the HOPlO stream report in Appendix A: 2.94E-06
g/sec (cell H216)
Performance factor for 2-sec-Butyl-4,6-dinitrophenol: 2.94E-06/3.49E-02 = 8.42E-05 (cell 1216)

Since this group is represented by the above 3 constituents, an average performance factor is then calculated and
applied to the other constituents. Average performance factor is:
(1.42E-05 (cell 140) + 2.45E-05 (cell 1206) + 8.42E-05 (cell 1216))/3 = 4.1OE-05 (cell N12)

Formaldehyde (50-00-0) feed rate: 7.67E-03 g/sec (cell Cl 15)
Mass rate at HOPlO: 7.67E-03 (cell CI 15) * 4.10E-05 (cell N12) = 3.14E-07 g/sec (cell KI 15)

Propionic Acid (79-09-4) feed rate: 3.49E-02 g/sec (cell C 199)
Mass rate at HOPlO: 3.49E-02 (cell C199) * 4.10E-05 (cell N12) = 1.43E-06 g/sec (cell K199)

2-Propenoic Acid (79-10-7) feed rate: 3.49E-02 g/sec (cell C200)
Mass rate at HOP10: 3.49E-02 (cell C200) * 4.1OE-05 (cell N12) = 1.43E-06 g/sec (cell K200)

Coplanar PCBs
1336-36-3 feed rate at HOPlO from the HOPIO stream report in Appendix A: 1.95E-05 g/sec (cell H78)
Mass rate for the 14 coplanar PCBs in HOP10 is:
1.95E-05 (cell H78) * 0.01/14 = 1.39E-08 g/sec (cells S7 through S20)
Thus the corrected mass rate for 1336-36-3 in HOPIO is:
1.95E-05 g/sec * 0.99 = 1.93E-05 g/sec

7.5.3 HOP33 Stream

For all the calculations for this stream refer to Table B-1I of Appendix B. Input to this spreadsheet is the results
from HMP06 and HOP10 stream calculations. The numbers for HMP06 were imported to Column D (cells D4
through D239). The ones for stream HOP10 are imported to column H (cells H4 through H239). Also all the DFs
are imported from Section 2 of this calculation. The corresponding DFs for this stream are related to the following
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unit operations: SBS, WESP, HEME, HEPA filters, and TCO. The calculations for Group 4 and Coplanar PCBs
are the only ones shown below. The remaining groups are calculated in the same manner.

First the intermediate stream, HOP07, is calculated by applying the DFs for the SBS and WESP to stream LMP06.
At this point, the values calculated for HOP 10 are added to HOP07 to represent stream HOP 11. The DFs for the
rest of the unit operations in the system are then applied to the values in HOP 11. Final results represent the

composition of stream HOP33.

7.5.3.1 HOP07 Calculation

Group 4
Formamide (75-12-7) mass rate at HMP06: 6.80E-03 g/sec (cell D169)
Formamide (75-12-7) DFs throughout the LAW Primary Offgas system:

SBS: I (cell E169)
WESP: I (cell F169)

Formamide HOP07 mass rate: 6.80E-03 / (1*1) = 6.80E-03 g/sec (cell G169)

Dibenz[a,j]acridine (224-42-0) mass rate at HMP06: 6.80E-03 g/sec (cell D100)
Dibenz[a,j]acridine (224-42-0) DFs throughout the LAW Primary Offgas system:

SBS: 40 (cell E100)
WESP: 11 (cell F 100)

Dibenz[a,j]acridine HOP07 mass rate: 6.80E-03 / (40*11) = 1.55E-05 g/sec (cell G100)

Dibenz[a,h]acridine (226-36-8) feed rate mass rate at HMP06: 6.80E-03 g/sec (cell DlOI)
Dibenz[a,h]acridine (226-36-8) DFs throughout the LAW Primary Offgas system:

SBS: 40 (cell E101)
WESP: 11 (cell F101)

Dibenz[a,h]acridine HOP07 mass rate: 6.80E-03 / (40*11) = 1.55E-05 g/sec (cell GlOl)

Coplanar PCBs
1336-36-3 mass rate at HMP06: 6.62E-05 g/sec (cell D78)
1336-36-3 DFs throughout the PJV system:

SBS: 40 (cell E78)
WESP: 11 (cell F78)

1336-36-3 HOPO7 mass rate: 6.62E-05 / (40*11) = 1.5 IE-07 g/sec (cell G78)
Mass rate for the 14 coplanar PCBs in HOPO7 is:
1.5 1E-07 (cell G78) * 0.01/14/0.99 = 1.09E-10 g/sec (cells D244 through D257)

7.5.3.2 HOPI1 Calculation

The composition of this stream is calculated by summing the mass rates in streams HOP10 and HOPO7 for each
constituents.

Group 4
Formamide (75-12-7) mass rate at HOP 10: 2.11 E-09 g/sec (cell H169)
Formamide (75-12-7) mass rate at HOPO7: 6.80E-03 g/sec (cell G169)
Formamide (75-12-7) mass rate at HOP 11: 2.11E-09 + 6.80E-03 = 6.80E-03 g/sec (cell 1169)

Dibenz[a,j]acridine (224-42-0) mass rate at HOP10: 2.11 E-09 g/sec (cell H100)

Ref: 24590-WTP-3DP-G04B-0003724590-GO4B-F00012 Rev I
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Dibenz[a,j]acridine (224-42-0) mass rate at HOP07: 1.55E-05 g/sec (cell G100)
Dibenz[a,j]acridine (224-42-0) mass rate at HOPI 1: 2.1 1E-09 + 1.55E-05 = 1.55E-05 g/sec (cell 1100)

Dibenz[a,h]acridine (226-36-8) mass rate at HOPO: 2.11E-09 g/sec (cell H101)
Dibenz[a,h]acridine (226-36-8) mass rate at HOP07: 1.55E-05 g/sec (cell G101)
Dibenz[a,h]acridine (226-36-8) mass rate at HOPl1: 2.1 IE-09 + 1.55E-05 = 1.55E-05 g/sec (cell 1101)

Coplanar PCBs
1336-36-3 mass rate at HOPlO: 1.93E-05 g/sec (cell H78)
1336-36-3 mass rate at HOP07: 1.5 1E-07 g/sec (cell G78)
1336-36-3 mass rate at HOPI1: 1.93E-05 + 1.51E-07 = 1.95E-05 g/sec (cell 178)
Mass rate for the 14 coplanar PCBs in HOPI 1 is:

Mass rate at HOPlO: 1.39E-08 g/sec (cell H244)
Mass rate at HOP07: 1.09E-10 g/sec (cell D244)
Mass rate at HOPI 1: 1.39E-08 g/sec + 1.09E-10 g/sec = 1.41E-08 g/sec (cells 1244 through 1257)

7.5.3.3 HOP33 Calculation

The composition of this stream is calculated by using the values of stream HOPI 1 and applying the corresponding
DFs from the following units: HEME, HEPA Filters, and TCO. The calculations for Group 4 and Coplanar PCBs
are the only ones shown below as all the rest of the calculations are the same.

Group 4
Formamide (75-12-7) mass rate at HOPI 1: 6.80E-03 g/sec (cell 1169)
Formamide (75-12-7) DFs throughout the HOP system:

HEME: I (cell J169)
HEPA 1: 1 (cell K169)
HEPA 2: 1 (cell L169)
TCO: 20 (cell M169)

Formamide HOP33 stack mass rate: 6.80E-03 / (1*1*1*20) = 3.40E-04 g/sec (cell N169)

Dibenz[a,j]acridine (224-42-0) mass rate at HOPI 1: 1.55E-05 g/sec (cell 1100)
Dibenz[a,j]acridine (224-42-0) DFs throughout the HOP system:

HEME: 90 (cell J100)
HEPA 1: 2,000 (cell K100)
HEPA 2: 100 (cell L100)
TCO: 20 (cell M100)

Dibenz[a,jlacridine HOP33 stack mass rate: 1.55E-05 / (90*2,000*100*20)= 4.30E-14 g/sec (cell N100)

Dibenz[a,h]acridine (226-36-8) feed rate mass rate at HOPI 1: 1.55E-05 g/sec (cell 1101)
Dibenz[a,h]acridine (226-36-8) DFs throughout the HOP system:

HEME: 90 (cell J10 1)
HEPA 1: 2,000 (cell K101)
HEPA 2: 100 (cell L101)
TCO: 20 (cell M101)

Dibenz[a,h]acridine HOP33 stack mass rate: 1.55E-05 / (90*2,000*100*20) = 4.30E-14 g/sec (cell N101)

Coplanar PCBs
1336-36-3 mass rate at HOPI 1: 1.95E-05 g/sec (cell 178)
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1336-36-3 DFs throughout the HOP system:
HEME: 90 (cell J78)
HEPA 1: 2,000 (cell K78)
HEPA 2: 100 (cell L78)
TCO: 20 (cell M78)

1336-36-3 HOP33 stack mass rate: 1.89E-05 / (90*2,000*100*20) = 5.41E-14 g/sec (cell N78)
Mass rate for the 14 coplanar PCBs in HOP33 is:
5.41E-14 (cell N78) * 0.01/14/0.99 = 3.90E-17 g/sec (cells N244 through N257)

7.6 HLW PJM/RFD Analysis

To determine the stack releases from the HLW PJM/RFD Ventilation System (PJV), first the mass rates of all the
constituents are calculated in stream PJV32 (the unabated HLW PJM/RFD Vent stream). Then the corresponding
DFs for each constituent within the system are applied to these values to obtain the final stack releases (stream
PJV34).

7.6.1 PJV32 Stream

This streams depicts the unabated HLW RFD/PJM Ventilation. For all the calculations in this section refer to Table

B-12. First the feed rate is obtained followed by the mass rate of the representative constituent at the stream
specified. The performance factor for this constituent is calculated and applied to the non-represented compounds
to obtain their mass rate.

Group 4
Formamide (75-12-7) feed rate: 3.49E-02 g/sec (cell C169)
Formamide (75-12-7) rate at PJV32 from the PJV32 stream report in Appendix A: 7.48E-13 g/sec (cell H 169)
Performance factor for Formamide: 7.48E-13/3.49E-02 = 2.15E- II (cell 1169, also copied to cell N8)

Dibenz[a,j]acridine (224-42-0) feed rate: 3.49E-02 g/sec (cell C100)
Mass rate at PVP01: 3.49E-02 (cell C100) * 2.15E-1 1 (cell N8) = 7.48E-13 g/sec (cell K100)
Dibenz[a,h]acridine (226-36-8) feed rate: 3.49E-02 g/sec (cell C101)
Mass rate at PVP01: 3.49E-02 (cell C101) * 2.15E-11 (cell N8) = 7.48E-13 g/sec (cell K101)

Group 8
Phenol (108-95-2) feed rate: 3.49E-02 g/sec (cell C40)
Phenol (108-95-2) rate at PJV32 from the PJV32 stream report in Appendix A: 7.39E-13 g/sec (cell H40)
Performance factor for Phenol: 7.39E-13/3.49E-02 = 2.12E-1 1 (cell 140)

Diethyl Phthalate (84-66-2) feed rate: 3.49E-02 g/sec (cell C206)
Diethyl Phthalate (84-66-2) rate at PJV32 from the PJV32 stream report in Appendix A: 6.97E-13 g/sec (cell H206)
Performance factor for Diethyl Phthalate: 6.97E-13/3.49E-02 = 2.OOE-1 1 (cell 1206)

2-sec-Butyl--4,6-dinitrophenol (88-85-7) feed rate: 3.49E-02 g/sec (cell C216)
2-sec-Butyl--4,6-dinitrophenol (88-85-7) rate at PJV32 from the PJV32 stream report in Appendix A: 1.29E-1 I
g/sec (cell H216)
Performance factor for 2-sec-Butyl--4,6-dinitrophenol: 1.29E-1 1/3.49E-02 = 3.69E-10 (cell 1216)

Since this group is represented by the above 3 constituents, an average performance factor is then calculated and
applied to the other constituents. Average performance factor is:

24590-GO4B-F00012 Rev I Ref: 24590-WTP-3DP-GO4B-00037
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(2.12E-1 1 (cell 140) + 2.OE-1 I (cell 1206) + 3.69E-1 1 (cell 1216))/3 = 1.37E-10 (cell N12)

Formaldehyde (50-00-0) feed rate: 7.67E-03 g/sec (cell C 115)
Mass rate at PVP01: 7.67E-03 (cell C1 15) * 1.37E-10 (cell N12) = 1.05E-12 g/sec (cell KI 15)

Propionic Acid (79-09-4) feed rate: 3.49E-02 g/sec (cell C199)
Mass rate at PVP01: 3.49E-02 (cell C199) * 1.37E-10 (cell N12) = 4.77E-12 g/sec (cell K199)

2-Propenoic Acid (79-10-7) feed rate: 3.49E-02 g/sec (cell C200)
Mass rate at PVP01: 3.49E-02 (cell C200) * 1.37E-10 (cell N12) = 4.77E-12 g/sec (cell K200)

Coplanar PCBs
1336-36-3 feed rate at PJV32 from the PJV32 stream report in Appendix A: 1.15E-13 g/sec (cell H78)
Mass rate for the 14 coplanar PCBs in PJV32 is:
1.15E-13 (cell H78) * 0.01/14 = 8.20E-17 g/sec (cells S7 through S20)
Thus the corrected mass rate for 1336-36-3 in PJV32 is:
1.15E-13 g/sec * 0.99 = 1.14E-13 g/sec

7.6.2 PJV34 Stream

For all the calculations for this stream refer to Table B-13 of Appendix B. Input to this spreadsheet is the results
from PJV32 stream calculations. These numbers are imported to Column C (cells C4 through C239). Also all the
DFs are imported from Section 2 of this calculation. The corresponding DFs for this stream are related to the
following unit operations: HEPA filters. The calculations for Group 4 and Coplanar PCBs are the only ones shown
below as all the rest of the calculations are the same.

Group 4
Formamide (75-12-7) mass rate at PJV32: 7.48E-13 g/sec (cell C169)
Formamide (75-12-7) DFs throughout the PJV system:

HEPA 1: 1 (cell D169)
HEPA 2: 1 (cell E169)

Formamide PJV34 stack mass rate: 7.48E-13 / (1*1)= 7.48E-13 g/sec (cell F169)

Dibenz[a,j]acridine (224-42-0) mass rate at PJV32: 7.48E-13 g/sec (cell C100)
Dibenz[a,j]acridine (224-42-0) DFs throughout the PJV system:

HEPA 1: 2,000 (cell D100)
HEPA 2: 100 (cell E100)

Dibenz[a,j]acridine PJV34 stack mass rate: 7.48E-13 / (2,000*100) = 3.74E-18 g/sec (cell F100)

Dibenz[a,h]acridine (226-36-8) feed rate mass rate at PJV32: 7.48E-13 g/sec (cell C101)
Dibenz[a,h]acridine (226-36-8) DFs throughout the PJV system:

HEPA 1: 2,000 (cell D10 l)
HEPA 2: 100 (cell E101)

Dibenz[a,h]acridine PJV34 stack mass rate: 7.48E-13 / (2,000*100) = 3.74E-18 g/sec (cell F101)

Coplanar PCBs
1336-36-3 corrected mass rate at PJV32: 1.14E-13 g/sec (cell C78)
1336-36-3 DFs throughout the PJV system:

HEPA 1: 2,000 (cell E78)
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HEPA 2: 100 (cell F78)
1336-36-3 PJV34 stack mass rate: 1.14E-13 / (2,000*100) = 5.68E-19 g/sec (cell F78)
Mass rate for the 14 coplanar PCBs in PJV34 is:
5.68E-19 (cell F78) * 0.01/14/0.99 = 4.10E-22 g/sec (cells J6 through J19)

8 Results and Conclusion

A summary of the results per constituent per stream is presented below. Emissions rates from the non-represented
organic compounds in the SSFM have been estimated in this calculation. These rates will be reported in the next
revision of the Integrated Emissions Baseline Report for the River Protection Project Waste Treatment Plant (RPT-
W375-ESOOOO 1). This calculation will be updated each time a new official emissions profile is generated.
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i Table I Sunmarv of Organic Constituents Emission Rates for the WTP
2 J Ped Un abated Strearms AbstedStreams

CASh CO p FRP14 PVPOl PJV04 LMP06 HMP06 PV3 PVPI2 PJV1 LVP26 1OP33 PV34

4 ____ \VTP Fed PT Vessel PT LAW 1ILW 1LW PT Vesel PT LAW HLW NLW
4Vent R.FD/PJM Melter Melter PJMRFD Vent RD/PJM Meler Melter PJM/RFD

- .grsec -g/Scc glsec /scc R/ ce g/sec __ __e__ WS C_ g/s__ _/ec ____
1103194-6 Hxachlorcylolhenac (1indane)AlphaBHC 1.16E04 1.68E-S 4.8309I 1.36-07 1.538-5 2.04E-14 1.01-07 4.83E-09 6.79-09 7.68E-07I2.04-14
111 319-85-7 Hexachlorocycloheune (Lndane) BemBHC .16-4 122E46 9.38E09 3. 16-05 286-05 180&14 5.55E-1 9.3815077E-14 2.04-16 I 190-19
112 319-86-8 DelLa-BHC I 16E-04 1.22E-06 9.25-09 3.161-05 283&-05 D 376-14 5.57E-17 9.25-I15 1.10-14 2.02-16 1.88E-19
113 3697-24-3 5-Mehychrysne 1349E-0 2i2E-03 1.42-06 1,84-04 4.97E-03 4.89E-12 1.14-13 142E-12 i.05E-13 7.0 1E-14 2.45E-17
114 3825-26-1 Ammonium perluoroocianoae 49E42 2.418ME2 6.48&07 1.03-07 350-04 3 94-14 1.10-12 648-13 5.82E-17 2.672-14 1 97- 9
1154170-30-3 2-Buenaldehydc(2-BuenalorCromrldehyde) 7.67E-03 .70-.G4 2.39-07 116ES 796E04 8778-14 870E-08 2.3907 5.OE-07 3.998E-05 8 77E-14
116 465-73-6 Isodrin 2.32-04 1.12-03 1257-08 1.05E-12 1.29-06 2.2015 6.7406 2.57-08 5.25E-14 8.30E-08 2.20-15
117 50-00-0 Formaldehyde 7 67E-03 7.67-0 5.38E-07 2.46E-03 1 67-03 1058-12 767-09 5.38E-07 .23t04 8.34E-05 I 05E-12
11850-29-) 4,4-DDT 2.32E-04 3.36E-05 9.67,09 272-07 I3.05E05 4.08E-14 I 53135 9.6715 1.54-16 8088-16 204-19
119.50-32-S Beno(a)pyrene 4.42E-04 4.67E-06 3.A7E-08 122-04 jI07E44 -141 13 2M2E-16 3.47E-14 6.95-14 7.6216 707-19
120 53-70-3 Dibenzo(ah)anlhracene 5.81E-S 2.01 E-07 4.19-09 2 53E-05 I 15 .271315 9.2&18 4.1915 1441L.-4 7.372-17 6 33-21
121 540-59-0 1.2-Dchloroelhylene 7.67E-03 7.70E-03 7.92E-08 0.00E+00 3 39E40 5.85E-20 7.70E-07 7,92-08 0.008+00 2.758-1I1 5 85-20
122540-84- 22,4-Trimethylpentanc 7.67E-03 7.71E-03 7.71E-08 0.00E+00 0.00E-O I 000E-00 7.71-07 7.71-O o.ooE+-o 0.00+00 o0.00o0
123 541-73-1 1,3-Dichlorobcnmenc 7.67e-03 7.70E-03 7.92-08 0.002+00 3 39-10 S5E-20 7.706-05 7.92-08 0.002+00 2.75SFI 5 831-20
124 56-2.1- Carbon tetrachloride 7.67E-03 7.73E-03 7.76E-OR 0.00E+00 1832-20 2.75E-24 1.55-3 7.76E-08 0.00E+00 6478-21 2752-24
12556.-804 3Mehy1-2-buranone 7.67E-03 5.31-03 1.43E-07 126E-08 771E-05 8.67E-15 5.31E-07 1.43-07 113E-09 395E-06 8.67-15
126 56-49-5 3-M1hylcholanihrene .49E-02 3.512-02 .S1E-07 0.00E+00 0.00+00 0.00E+00 159-12 3.51 E-13 0.002+00 0.0-+00 o00i 00
127 56-55-3 Be Onawamhracen 3.49E-02 5.042-03 1.45-06 4.07-05 4.58-03 6.11-12 2.29-13 )ASE-12 2.31E14 121E-13 F306E-1
12 57-14-7 1,,l-DimcthylKyrazine 3.49E-02 4.90-03 1.05E-06 3.14-05 3.31E-03 365-13 4.007 1.05E-06 .572 -6 16-04 36-13
129 58489-9 amma-BIIC(Lid ) 116-04 874E-06 5.22-09 4.92 -07 1.81-05 2.41-14 3.97-16 5.22E-1S 2.792-1 6 2.86E-16 12019
13058-0-2 2,3A6TetrchlrohcnoL 3.49E-02 364E-03 1.10E06 624-05 J71-03 4.09E-13 1.09E-04 1.10E-06 1.12E-06 1.8604 4.09-13
131 591-78-4 2-Hexanone 7.67-03 5.31E-03 1.43-07 2.26-08 7.71-05 8.6715 5.31606 [43.07 iI13E-09 3.95-06 8.67E-15
132 59-50-7 4-Chloro-3-mnihylphenol 3A9-02 2.52E-03 1.42,06 1.84E-04 4.972-03 4.892-12 2.86-13 1.42-12 1.0521E 7.01-E14 2 45E-17
133 59-89-2 N-Niirosomorpholine 349EM2 215E-05 2.82-06 2.28E-02 6.862-03 7.54&13 8.13E-1I 282E-06 1.14E-03 3A.43 4 754-13
134 602-7-9 5-Nilroacenaphihcnc 3A98-02 94811-04 1.452-06 .182-3 51303 5.82-13 4.31-14 1.45-12 6.692-13 3.93E-14 2.9tE-18
135 60-29-7 EthylLha 3.494-02 3.48-02 3.79E207 0.00+00 2.552-08 1.21.-I7 3.4806 3.791-07 0.00E+00 5.62E-09 1.212E-17
136 603-34-9 Triphenylamin 3.49E.02 2.37-03 LI18-16 165E-04 4.22-03 4.652-13 I.42E-05 118E-06 8.23E-06 2J1E-04 4.65-13
137 60-344 Methy)hydrazine 7.67E-03 5.11-04 3.13E-0 560E-05 1.112-03 8.41E-13 5.11-08 3.13E-07 2.80-06 5.54-05 8.41-13
138 60-35-5 Aciamide 1.67E03 2.19E-06 6.33417 5.28-03 1.51-03 1.668-13 1.09E-10 6.33E-07 2.64E-04 755-05 166E-13
13960-57-I Dicldrin 2.32E4-4 3.18E45 9.952-09 241E07 3198-C 4.26 -14 144-1I 9.95E 1.37E26 7.85E-16|213E-19
140 621-64-7 Di-n-Prpylniirosarmnc(N-Nitrcso-di-n-propylarnine) 3.49E02 2.32103 1.42-06 2.55-04 5.03-03 382-12 I.16-07 1.42-06 1.27-S 252-04 3.82-12
141 624-83-9 Mehyl isocyanac 7.67E43 7.66-03 8.33E-08 0.00+00 1.848 2668-I 7.66-06 8.33-08 0.00E+0 1,24-09 2.66-18
142 627-13-4 Nirricacid, propyl ester 3.49E-02 .48E-02 .798-07 0.00E00 .55-E8 1I21E-17 3.48-06 3.79-07 0.00E+00 562-09 1.21E-17
143 62-75-9 N-Niroso-NN-dimethylamine (Dimehylniirosamine) 6.51-02 1 77E-03 271E46 2.20-03 9.87E-03 1 .098-12 8.85-08 2.71-I06 110E-04 494E04 109-12
144 630-20-6 1I.1.12-Tetachloraciane 7.6713-03 7.86E-03 8.43-08 0.00E00 8.792E09 13021 1 7.86-04 8.43E08 0.00-+00 6058-10 I30-18
145 64-17-5 Ethyl alcohol 7.67E-03 5.11E-04 3.13-07 5.60E-05 1.116103 941&13 5 11E-08 3 13E-07 280206 554E45 8.41-13
146 64-18-6 Fomic acd 3.49E-02 1.20E-4 2.52E06 1.52E-02 6.908-03 7.59E-13 1.20E08 2.52E-06 7 60E044I 3.45E-04 7.59E-13
147 64-19-7 Acetic nOd 3.49-02 2.15E-05 2.82-06 228E-02 686E-03 754E-13 2.15E-09 2.82E36 I 148-03 3438-04 7 5413
148 67-56-1 Methvnyiicohol(Mcthanol) 767-03 5.11-04 3.13E-7 560-05 1.11E-03 8.41E-13 5.11OE4R1 3.13 E7 280-46 554Ea5 841813
149 67630 2 Propyl alcohol (Isoprpanol: Propan-2-01 7.67-03 8.63E-4 2.39E-7 1.17-05 7.96E-04 8.78E-l4 8.63E-08 2392-07 S;987E407 3.99045 8.722-14
150 6764- 1 2-Proanone(Acetone) 4.18E-02 1.66E-02 102-06 2.21E-06 1.76E-03 1.96-13 1.6606 1.0206 I.10-07 8.915 1.962-13
151 6766-3 Chloroform 7.678-07 7.70E03 7.92-08 0.00E+00 3.30-10 5.85120 1385E3 7.92248 000E+00 275-1 5.85-20
152 67-72-1 HexaCldorocihanC, 349E02 3.50E-02 3.60-07 0.00E+00 1.54209 2.66E-19 7.00-04 3.60-07 0 00E+00 1 25-10 2.66E-19
153 64-16-2 Hexafooactonc 7.67-03 7.70-03 7 9208 I0.00+00 3.39210 5.852-20 7.70-03 7.92-08 0 001-tO 2.7s1!- 1I 585-20
154 714-23- n--Propy akohol 7670203 831-04 2 391 07 1.17-O 7.96104 8.78L-14 8.63-08 239E47 5572E-7 3 4 S 8.78E-14
155 71-36-3 n-1 tvalcuboL 7.67E-3 632-4 2 39-07 I .1735 7.%--0- 8.78-14 8.63i-08 2391-07 5.8E-7 3.99E-S5 8.78E-14
156 71-43- Benatne |7.67-03 7.6003 7.851.O 0.00-o 2.73E-1I 6.36E-21 7.60E-05 752-08 0.00E+00 3.042 6.36E,21
157 71-55-6 methylchloro orm(l,1,.TroL-1ltaric 7.67-03 7.72-03 7277-418 0.002E00 4.111-14 2.4-23 7.72E-06 7.77-08 0.001+00 119E-14 2.4A8-2
158 72-20-8 Lndnn 2 3?L, D4 162-05 94513-09 .21f-06 I1 E-05 326E-14 7.62-16 9452-151 697E-16 4.68E-16 1.63E-19
159 72-43-5 Melna 1chlor 1162-03 4.01E406 839E418 5.07204 2.30-04 2.53L-14 1.82E-6 8.39-14 2.38E-13 147E-15 1,272-19
160 72-54-8 4,4-DDD 2.3244 1682405 945E49 1.23-06 .1 -5O 3 26-I4 762-t6 945&S 69711-16 4.68-16 1.63E-19
161 72-55-9 4.-DDE 232E-04 I'1324 0.28219 6.3624)9 6-11F5 I2.2314 5.156-5 9 28-1I5 3.62-18 1.448-1I 112E-19
162 74-83-9 Dromomelhane (Mcih bromide) 7 67F2.0 770-03 7.92E18 0008 0 3301-10 5859 0 7 70206 7 92F 08 0.00 +00 2.75-I11 5.85-20
163 74-87-3 Chloromthane (Mhyl chloride) 767E-03 7.602-03 7. 288- ( ([0 00 1 175 12 3.90-22 385-04 778-OS 0.02+00 1.89-13 3.90E-22
164 74-97-5 Biomochlrorriethane 767-03 7 66-03 .33 0 0.00-OO .8r68-O 2.661 .1 31-03 8 331-0 000E00 1.248-09 2.66E-18
165 74-99-7 Mtyacctyknc 349E-02 350F2 354E07 0.002 00 5.34E12 1 771-2) 3 50L06 3.541-07 0.002400 2.67E-13 17721
166 75-00-3 Chinrothane 7 67E-03 6-03 7 781-O .0 0.--00 I.1-12 3.901 -n2 75 :60 06 1781 8 000100 O I 89 13 3.908-22
167 75-41-4 Vinyl chlori&d (l-ChLoroelhene) [3 49E-02 3.5102 3 353-07 11002400 832-20 1 2519 3 3 51206 353-07 0.00F00 2.94-20 1258-23
168 7545-8 Acctonorie [1 09-02 3 604-03 2.80E-07 8.853-07 5.74-04 6.351 3W60 -06 2.80-07 442E08 2.89-05 635-14
169 75-07-0 Acclaldchydc 3 49E2 2 E2 8 47-07 1.84E-06 1-703 L63-r13 1 39-06 8 47E207 9 20-08 742-05 1 63-I3
170 75-09 7 Oichinomthanc (McIylee chloride) [767E.43 7.70-03 392-08 0.001E+00 33 E-10 6.S520 3.85<0 4 7.92F0 0,0t12+00 2 752-I I 52851--20
IMl 75-12-7 Fomaniidc 3 49-02 1 27-06 2.89-06 2.472-02 6.8 3 7.4E-3 I 27E-10 2.892-06 1.24F-03 3.40E-04 7.48 13
1 7550 Carbon diulfide 7.67E43 7.602-03 7.78E-08 0.00E+00 I17E-12 3.%90-22 7 69E-02 77L2-08 00024-00 1.92-13 3.90E-22
173 75-21-B Ethylene oxide (Oirane) 767-E43 6.54E-03 1 .17-07 1.14"09 1.74-07[ 100I5 6 41-07 II7-07 5.68-I I1 9.10E407 1.992-IS
174 75-274 Biomodqchlovomcthan 7.67-03 786-03 8.43E-08 0.00E+00 8.79-09 13E-18 t.57-03 8.43-0 0.00+00 6.0510 1.302. 1
175 7 5-34 3 .I-Dichlorolhan 767E-03 7 70F-03 7.92-08 0.002+00 3 391-10 5.85E-20 7.70-07 7.921>08 0.00E+00 2.75- I I 5.85E-20
176 75-35-4 1.l-Dichloroelhenc (Vinylideen chloride) 767E43 ?.73-03 7.76E-08 0.002+00 183E-20 2.75E-24 7.73E-07 7.76 08 0.00E+00 6.4721 275-24
177 75-43-4 Dichorofluoromerhan 767-03 7.69F-03 7.78E-08 0.00+00 1.17-12 390-22 7.00-06 7.78E-08 0.00E+00 1.89-13 3.90-22
178 7545-6 Chlnrodifluoromcthanc 7.67-03 773-03 7 762-0 0.00E00 1.83220 2.75-24 i155-04 7.76E-08 0.00-+00 6.47E-21 2.75E-24
179 75-50-3 Trimahylamine 7670E43 5 31-03 143E-07 2.26208 7.71E-05 8.67E-15 531-07 1.43-07 1.13-09 3.95E-06 8.67EIS
180 75-52-5 Ntromeshane 3.49F-02 1.39-02 8,472-07 1.84E-06 1.47E-03 1163-13 39E-06 .A7-07 9.20E-08 7.42E2-5 I 638-13
181 75-5-8 2-Mcihyaairdinc 3.4 02 3.921-03 1.09,06 533E-05 3.62E-03 309E13 1392E-07 1.0910-6 2.67-06 1.811-04 3.99-3
182 75-61-6 ifuorodibrmomcthanc 77-037 7.73-03 7 76E-0 0.06200 13JE-20 2 75F-24 773-03 7.76248 0.002400 6.47E-21 2.75-24
183 75-63-8 Td0uorobronwinmcaanctTi 7.67E3 768-01 76%8 0001100 0.00240) 0002+00 7688-l 7.69E-08 0.00400 0.00E+00 0.00E+00
164 75-65-0 2-Methvl-2-propanol 7672-03 -0 8.63-04 2 39-07 17L01 7 9f04 1 75h214 8.63-08 2.39-07 5.872-07 3.91-05 978-4
185 75-69-4 Trihloronluorornethare 7.67203 2771103 7 72 05 0.002400 0 Ol-r-00 2 11h-26 7 7 -03 7.72-03 0.00E+00 0.00E+00- 211-26
186 75-71-8 Dichlorodifluoromethsne 7.67E-03 7.6E43 7 6096 0 00 F+00 00 100 0 008-0 7.682-03 7 69-08 0.002+00 0.002+00 0.00E+00
187 7549- 22-DkItoropioinnid 3 .19.02 2.t5-S , .32206 2 2f-02 6 Si-01 7 54F413 1 07-07 2 82-06 1.142-03 3.13(-04 7541-13
188 76-03-9 1richloraeeiic-acid 7.67-0' 2 19-06 6- 33-07 5.2 K-03 151 E3 71 6 3 438-08 6 332-07 2.642-04 755E45 1.66-3
189 76-I 1-9 II.,2-Temchor>-2,2-droroeshane 3 49&02 3.508-02 3.50E-07 I00E+00, 008 $; 662-34 6.99E4 4 3.501)47 0 002100 0.00E+00 566-34
190 76-12-0 1.2.2-Tclrachlorn-I,2-dfuoiocllne 349242 3.502-02 3.51 --07 0002+00 0.00E-00 90-26 7.018-04 3.5147 0.00.00 0.00F+00 9_60-26
191 76-13-1 3),2,2-Trichorn-I,2- rfuoroc Freon 133 7.67E-03 7.682-03 7.692-08 0002+00 0.00E00 .00 00 I02I 04 7691,408 0.002+00 000L-+00 0.00200
192 76-14-2 I.2-Oichloro-I 22-itnluoreethane 7 67E-03 7.71F.43 7.712-08 0.00+-D 0.00E+00 0 00E 7 71E-03 77 E0 0 00 E00 0 00E+010 000-00
193 76 -a Chlovopen aflorneihane 7.67E-03 7.702-03 770E-8 0.00E+00 0.0E-00 0.002E400 7.7003 7.701-048 000F*00 424-30 0 00I-0
194 76-44-8 Hepiachlnr 7.56E-04 6.728-04 1.03E-08 0.002+00 6,62E07 772F-1 202E-05 103E-8 0.00I+400 3.F38-5 777-Il
195 7883- 2-Mehylpropyl alcohol (Lobulyl acohol) 3.49E-02 3.922-03 1.09E-06 533E-05 3 62-E43 99E-13 3.92E07 .0906 2.6766 [1.81E.04 3.9413
196 78-87-5 1.2-Dich)ororooane 7 67E-03 7.702-03 7.02E-08 11.)30+00 3 30E-10I 535E220 7.70206 7.928-0CS 0002+00 I 2 758-I 5I.85&20
197 7892 7 I-ltylpropylalcokol (2-Dulanol) 7.6703 8.6.3E-04 2.39E-07 117E-05 96E44 8F7I 8.6W-S 23107 5.878-07 399-05 878E-14
198 78-93-3 MNIlyletylkerone(ME-K.2-Buanore) 7.67E-03 3.05-03 I 86-07 405.07 .23-E44 3.50F14 305E-46 1.647 20215-08 138EOS 359 14
199 79-110-5 I.I.2Tchlorocapc 7.67E-03 7.668-03 5.33--S 0.008-O, 1.L-08 2.66E-18 7 66-07 8.331308 0.00F+00 I 24E49 266-18
200 79-01 6 Trichlorocchylcnc 7.672-03 7.688-03 7.782-08 0.00E+00 1.3)2-12 4 372-22 7,622-07 7.7^4F8 0.002-DO 21 IF.3 4.-22
201 79094 ProoionicaCid 349E-02 39E-04 2.44-I06 I12.02 7.58-603 4.772-1 3.0-0849.092-6 5E -04 379E04 477-l1
202 79-10-7 2-Ppcno acid 3.49E-02 349E44 2 44r-06 1 12-02 7.51C-03 4.77-12 3.401-08 2.44-06 5AE 3,7914 4 7712
203 79-.0-9 Methyl acctit 3.49E02 2.41E4-2 6.48-07 I -7 350-04 3.948E-4 2.41-06 6488-07 SI13E-09 180-05 3 94-14
204 79-34-S 1.1.2.2-Teirachltooethanc 7.67803 7.1915-03 969E45 745E-13 2.900 6 3M-16 7.192-04 9.692-08 3.73Ed - .6137 I 3 5E16
205 8001-15-2 Tonghene 2.67-04 2.342-05 1202-OR9 46.07 41-E45 5.47-1t4 1.06E-15 1.20-14 4.81 8-16 7 4-6 27319
206 82-68-8 |Pentactiloronitsoheene (PCAN orqwntobcncncl 39E4)-2 1 392A2 847-17 184E06 1.47-03 1.63E13 8.32-1 15 8.47-D7 9.202-08 7422-05 1 63-13
207 83-32-9 Acenaphthenc 3492-03 2 97E02 5,301-07 5 16-09 7.90-05 9.06-5 1.782-04 5.30-07 2 S-I0 4 14-E06 906-15
208 84-66-2 Dieihylphthalaie 349-02 397-04 792F-06 530-03 6.33E-03 6.921113 7.948-09 1.92E-06 2.658304 317-04 697-13
209 84-74-2 |Diuryl phIhalate 329D-012 I 078-01 1 R)E06 1 lIF-07 6.6643 8.5-1)2 1.63E-16 8RE-12 I 0411-12 643-14 4 42817
210 85-01- PIhcnarhren 34902 302 8.47107 184-06 147E-03 1.63)3 8322-05 8,474)7 9024)8 7421L-05 1.63E-13
21185-68-7 B benrzyplhalAte 3A.49E02 1 .7 F.03 O06 1 842-03 66-903 8.85-12 1.63E-16 1.89E-12 1.04 12 64J-14 4 421?

21286-73-7 -oree 3.4926E 2 2 1-02 6 48-07 0)3 7 3502-04 394214 1.10-2 6 E-13 5.2-17 267-14 I978-9
213 87-68-3 ?Hexachl r6bnadicnc 7678-03 7.70E.03 7.79203 0.003+00 1.02F.-I? 2.44E-22 3.082-05 7 792-08 Y.6 + 4I 67-13 3 448-22
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214 87-86-5 Penlachlorophevnl 3.49E-02 2.152-05 2.82106 228E-02 6.86E,03 7.541-113 1291E.07 2.82[-06 1 14-03 343E4 7,46I13

215 88-06-2 2.4,6-Trichl3rophenol .49e-02 2.32-03 1.42E46 2 55E-04 5.031-03 3,82U-,12 1.39I 42E-0 27 _252504 _82F-12

216 88-72-2 2-Niteotoluene 7.67E-03 [081503 2.31E-07 6.901-06 7-28-04 902,-14 5.39-08 2.31E07 3,45-07 3652-05 8022-14
217 82-75-5 2-Nitrophen1o 3.49E-02 4.90-03 .05E-06 3 4-1-05 3.31E03 165-13 7.35-05 1.05506 1,57 -6 1.66-04 3 5-&13
218 88-85-7 2-sec-Dury--4.6-diitrvphe olDmoscb) 3.49C-02 4.08E-04 320E-06 1 83-02 9.691-03 .29U-11 1.86E214 320E12 107-I 694-14 6.4E7
21998-89-1 Picncraci 3.49E-02 6.84L-08 1.03E-05 331-01 8.468-03 1.12-I 1.04E-20 1.03-1i 1.88E-10 534E-14 56- 7
220 91-20-3 Naphthakcnc 1.16E-03 tJOE-S 45E-08 0.00E+O O 22 7 1332L-17 5A206 145E-08 0.00E+00 1522-S 3 32E-17
221 91-22-5 Qunoline .491E42 9.48-04 145-0 I 118E-03 5.2(3203 582(--3 4.74-08 1.45106 5.892-05 2.65-04 5.82E-13
222 91-58-7 2-Chloronapthalene .4002 3.27 2 40E417 139E-12 136E-05 1.60-IS 1 .962-04 4.40E-07 1.69E-13 7.31E-07 1 60E-15
223 92-52-4 1,Bipheyl 349-02 3,27E27 4.403-07 3.392-12 136E-5 160E-I5 6.53E-06 4.40E-07 1.69E-13 7.31E-07 10&15
224 92-93-3 4-N irobphcny . 3.4)1-02 2.32-03 1.42E2-6 2,552-04 5.031-03 3.82-2 1.06E-13 1.42-12 145:-13 6.63-14 1.9TF-171
22593-72-1 Silvex(2,45-TP) 349642 9.95E4-6 2.UFE-06 2.40E502 6.86E43 7.552-13 4.52E-16 2.88F,12 1.36E-11 4 34F-14 3.77-.8I
22693-76-5 2,4,5-T 3.49r-02 9.5E2-06 2.2813-06 24-02 686E-03 755-13 4.52E-16 2.88E-12 1I36-I I 4.34E-14 3.77-18
227 94-75-7 2,4-Dandesiwy (60C vpcd) 3.493-02 2.15E-05 2.822-06 2282-02 6.86F,03 7.54-13 1.29E-07 282E-06 1.14E-03 3.43E-04 7.54E-13
228 95-134 tndcne 349-02 3.57E-02 3.32-07 0.00E00 4.002-08 5.902-18 1.79E-05 3.83E-07 0.00E+00 2.75E-09 5.90E-18
229 9547-6 -XyleIc 7.67E-03 7.70E-03 7.92E-09 0,00E+00 339E-10 5.352-20 7.70E-07 7.92E-08 0.OE+00 2.75.- I1 5 85-201
2309548-7 o-Cesol(2-MeihylpLhenol 7.67E-03 2.09E-04 3.20E3-07 2.59F-04 1.16&03 1.28-13 1.04E-07 3.202-07 1.30E-05 5.82E-05 128E13
231 95 49-8 2-Chlorotoluenc 3.49E-02 3.50E-02 3,60E,07 0.00F+00 1.54F409 2.662-19 1.75E-06 3.602-07 0.00E+00 1256-10 2662-: 9
232 95-50-1 o-Dichlorobenzene(1,2-Diehlorobenztne) 7.67E-03 7.86E-03 8.43E-08 0.00E+00 8.79E-09 1,30E-18 7.86E-5 8.43E-08 0.00E+00 605210 130E-18
233 95-57-8 2-Chlorophenol 3.49E-02 3-92E-03 1.09E-06 5.33E-05 362E-03 3.99E-13 1.96E-07 1-09-06 267-06 1.812E04 3.99E-13
234 95-95-4 2.45-Tichlotophenol 3.49E-02 9.48E-04 1.45E-06 1.18-03 5.29E-03 5S2E-13 5.69E-06 ).45E-06 5.891-05 2.65E-04 5.82-13
235 96-22-0 3-Pentanone 7.67E-03 5.31E-03 1.43E-07 2.262-08 7.71E-05 8.67E-15 5.3 1E07 1.432-07 1.13C-09 3.95E-06 8.67Z-15
23696-69-5 Bis(3-ten-buty1-4-hydroxy-6-mr-thyl-phenyisuIfide 3.49E-02 3.50F-02 3.60E-07 0.00&-00 1.54E-09 2.66E-19 1.59E-12 3.60E-13 0002+00 2.69-I8 133F:24
237 98-5t-I p-tert-BuVI iIut-ne 3.49E-02 3.5 12C-02 3.53E-07 0.00F+00 2.196-13 1,13E-22 I.75E46 353E.07 0.002100 540E-14 1 532-22
23898-82-8 Cumene 3.49E-02 3.50E-02 3.54&07 0.00E+00 5.34-]12 1.77&21 1.75C-06 3546-47 0.00E-00 8.57F13,I 1 77-21

239 98-83-9 alpha-Melhylstyrene 7.67E-03 7.70E-03 7.92-08 0.00b+00 3.39r&--0 5.85F-20 3851-05 7.922-08 0.002100 2.75E-I1 5 85820_
24098-86-2 Actophcnonc 3.49E-02 4,18 -03 1,07E-06 4.49E-05 3532-03 3.89 &13 2.092-05 1072-06 2.75146 1,77r-04 3.89c-13
241 98-95-3 Nitlobenzene 3.49E-02 4.90E-03 1.05E,06 3 1425 331103 365113 2.45-7 1.05-06 1.57-06 1.66E44 3.65E-13
242 Coplanar PCBs
24331508-00-6 23.4,4.5-Peniachlorobiphrvl(PBCI118) 8.72F-06 4.18&-05 9.56F-10 191-14 4.782-08 I38.20- 1.90l-IS 9,56F-16 222E-23 3.92-17 4.10E-22
244 32598-13-3 33.4.4-Teiyachlorobiphenyl (TCB) 8.722-06 4.182-05 9.56210 3.91F.14 4,78E48 8.20 1.90L-15 9.56E-16 2.22E-23 3.90E-17 4.102-22
245 32598-14-4 2.3.3.4,4-enachlnrobiphenyl(PCBE105) 8.72E-06 4.18-05 9.562-10 3,912-14 4.78-R 820&-17 1.90E-15 9.56E-16 2.22-23 3.90E-17 4.10-22
246 32774-16-6 3,3,4,4,55-Hexachlorobipichnyl 8.72F-06 4.18-O 9.56-10 3.91F-14 4.78308 9 20117 1.90E-15 9.56E-16 2.222-23 3.90E-17 410-22
247 35065-29-3 2,2,3.4.4.5.5-Hec 2 ihenyI 8.72-06 4.18&05 9.56E-10 3.91E-14 41782-Os 8.20-7 1.90E-15 9.562-16 2.22E-23 3.90E-7 4.10E-22
248 35065-30-6 22'.3'.4.4.5-Hcplachlorobiphenyl 8.72E406 4.133-OS 9.56E-10 3.91P-1 4 4.78E-08 8.202-17 I 90E-15 9.56E-16 2.22E-23 3.90E-17 4.10E-22
249 38380-08-4 2,3,34.4'.5-icxachlorob-phcnyl(?CB 157) 1.72E-06 4,122-05 9.56)0 3.9113-14 4.78-08 8.2027 1.90E-15 9.56E-16 2.22-23 3.90E-17 4.10-22
250 39635-31-9 2,3.3.4,455 1Hcpac1loTObiph y1 8.72P-06 4.18L-05 9.562-10 3.91E-14 4.782--OS 8.202-17 1.90E-I5 9.56E-16 2.222-23 3.90E-17 4.102&22
251 52663-72-6 2.3.4.455lYcxIchlorobiphcnyl 8.72P-06 4.18-05 956-10 3.912-14 4.78E-08 8.20F-17 1.90E-I 5 9.56-16 2.22E-23 3-90E-17 4.102-22
252 5746523-8 33.4.4.5-Pntachlorobipheyl 1.72-06 4.18E-05 9.56E-10 3.91 E-14 4.78E-08 8.20&17 1,90E-15 9.561516 2.22E-23 3.902-17 4.102-22
253 65510-44-3 213.4.4'.5-PnhaRhlorobiphenyl .72E-06 4.18E-05 9.56E-10 3.91E-14 4.78F-08 8.20.-17 1.902-15 9.56-16 2.22E-23 3.902-17 4102-22
254 69782-90-7 2,3.3 4,4.S'Iexchlohoipenyl 8.72E-06 4.18 E-05 9.56E-)0 3.91E-14 4.781508 8.20E17 .90E-IS 9.56E-16 2.22E-23 3.90E-,17 4.102-22
255 70362-50-4 3.4.4i5-Ttachlorubiphnyl .72E-06 4.1F-05 9.56E-10 191E-14 4.782-08 8.202-17 1.90215 9.56E-16 2.22E-23 3.90E-17 4102-22
256 74472-370 2.s4,4 5-Pentachlorobiphenyl 172E-06 4.18E-05 9.562-)0 3.91 4 478-08 :j820E-17 190E151 956E-16 2.222-23 3.90E-17 4 10E22

BY: E Bern
DATE: 052 1/Ol
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CALCULATION SHET

S8. Serr.or
OATE: 5/2103

PROJECT: W7P
JOB. NO.: 24500

CALC NO.: 24590-WTP-M4C-RP.00005
SHEE F REV: A
SHEET NO.: 56

Table A-2 FRP14 Stream Report

River Protection Project - Waste Treatment Plant
FRP14
Wool. fc from D06 to HKW Fe-d Ralpt
0
0
H:\Wotitng Polder 21 (VIshl\M1ss1otrfse_uo4_o6boWMSQ03.54_itLlrees.w

4/15/20M - 6:40:10 AM

Stnom PrwportIos
V.Arobl. Vo. Units

Oenfty 1.40&-00 g/o'

Emholpy -25&7 BTU/hr
Ms Flomw 4.97E03 tb/hr

1.19E,05 Lb/day
VoKo mectn Flow 6.51&00 PM

Mokir Flo 2.03E02 Lbol

Voumetr Flow 6.72E-01 ftl/m
Moloculor Wniqht 2.25&0 Lb/Lbmol
Frosre (.00E-03 mbr
T or. 490E.01 C
VisIosit 228E.00 oP
INo Mtlarntv I 4.00E.00 Imril/L

A4050us Lsmpstneott

6.23E01
4.83E-04
2.00.00
2.44E-03
2.58E-02
400-04
8.09-04
1-03&-00
1.60E-01
.60E-02
1.21E-03

Lb/g01 Lb/dy

7.57E-01

4.30&.00

1.32&01
7.20803

Isolid Components 1
Lb/dy

8.38E-.03
L29601

3,06E.01
1.06E-02
6.59E02
2.59&.02

.43E-031 L32E-01 I .91&.01

8.00E-02 3.47E-02
8.14E-04 4.69E-04
4.2&6-01 6.548-02
4.00E-02 1.86E-02

[ -F{ I 0.00E00 0
4.48&01

3-26E-02 1.60&80
4,40E.00 1.13&-01
6.13E02 824E.01
1.75E.02 6A3E802
0.D.00

6.74&.021 6.32E-4

Hg 1 5.60&-05 9,37E-051 .79-01
720E-01
3.32E-04
.56-02

7.13E-03

L958-02

0.006&00
4.00800
4.09&02
L20-02
7.83E-01
1.658.00

6.19600
0.c08*00

2.72E-03
3.19&05
2.68E-01

2A66&02

1.44E-01
1.93E-04
3.86E-04
1.62E-03

2.35E-02 2.200

3.85E-04 3.62EI0E 6.12&01

8.93E-03 6.36801 1.53E-02
0.00&200 0D.00
7.67-01 7.20&03 4.47E-02
6.15V-03 5778.01 0.00.00
5.88-03 5.51&01 5.65E-01
3.08-01 2.82E03 1.36E-02

8 53E-01 8.00&03 0.47&.02
0,00&.00

8.79-01 8.24& 3 2.86.03
0.00800 0 I00 900

0.00E.00
4.70E-03 4.4(6&01 2.5980O2

000E.00
4 476.02

1.16E-01 .0O8643 3.12601
f.42E-04 .326.00 (.22E-02

(.54-04 (.45&00 3.06-01
8.64E-04 8298.00 9.88600

r144E-03 I 1.09E-031 1 3& o701 3.53&-02

4.65E-04 165801 1 35E-04[ I

Toto Comooent
Ib/doy mt/day g/ia

(.28&08 53.6486 620.9333349
.70&.01 0.00774 0.089585679

2.44E03 1,10973 12.1440931

1801&O 0.00822 0.095150424
5.25E.01 0.02385 0,275997561
L08&02 0.05011 0.579996625
7.91&01 0.03597 0.416311146
7.368.03 3.34511 38.71653456
6.698.02 0.30409 3.519552508
2.47E.02 0.1215 1.298011292
3.23E-01 0.0468 0.169934501
5.27E.02 0.23492 2.71895616
3.62&03 .64097 18.99268337
3.42E02 0.15528 (.797249561
(.57.01 0.00714 0.082630473
6.958&02 0.31608 3.65837645
8.58802 0.39003 4.514221108
0.0E00 0 0
6.32E.04 28.7292 332.5134221
3.238&00 0.00(47 0.01700906
2.23&.03 1.01555 11.7540616
6.48&-01 0.02946 0.340980099
1.19E-01 0.00541 0062643552

6.30E-OI 0.0264 0.331494911
2.37E-02 0.10769 1.246354787
0.00E-00 0 0
7.65&.03 3.47523 40.22253235
577&.01 0.02622 0.303491205
.A2802 0.05074 0.587228885

2.96&03 L34363 15.55125544
8.858.03 4.02259 46.56127632

0.00E-00 0 0
.2(8.04 5.0468 58.41201035

0.00800 0 0
0.00E.00 0 0
7.00801 0.03)82 0.368298379
3.33E-00 0.00151 0.017498618
2.21E-03 100433 )$.62424723

.00000 0 0
4.47E02 0.203)9 2.351684151
1.48602 006734 0.79357285
.12E-03 0.50732 5.871715175

.36E-01 0.00617 0.071372135
3.20&,01 00456 0.168493178
1.82E-0 0.00826 0.095611531

3.63E-02 0.1652 1.912D22011

-03 9.02-04
-04 6.76E-04

5.55sE

1.59E-071 4036-04

2.40&01 6.54E-04
9.286.04 2.368-00
28.01 12.286-04

572E-02 4.66E-03
3.3002 1.538-03
1.43E&01 3.27E-06

|3.86E-02 3.99-07 | 1.42E-02 1.776-01

Strooto -knholr:
Sirom Noit:o

Configumrllwo:

Sun Doto FlIt
Run Ctwt / Tim.:

C-pt

81,

Co'

CI
Co.t

C.,

H,40

NO;"

5-4
St

SiO.-
SO..

Rd.
Cm- t-t

84
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CALCULATION SHEET

6Y. E. Bcrdos
OATE: 05f21103

PROJECT:WTP
JOB. NO.. 24590

CALC NO.: 24590-WTP-M4C-FRP-00005
SHEET REV. A
SHEET O. 73

T 0.00&100 E0&00
-s e- T0.001-00 0.01&00

r - .0%- I O.D1-00 I OOOE-00 000-00
T weo T.00 o.noEoo T o.oo&-co

--rj- I .oo&oo D.ol&co ooo00&oo

I/L Lb/Qal(0.A5)

Total
57-14-7
58-90-2
58-09-5)
71-43-2
75-69-4
75-05-8
76-44-8
79-01-6
80-62-6
474-2

84-66-2
B7-86-5
87-68-3
07-61-6
68-65-7
91-57-6
91-20-3
95-94-3
98-86-2
99-87-6
100-51-6
107-21-1
108-95-2

120-82-1
122-66-7
122-39-4
129-00-0
131-11-3
132-64-9
L56-59-2
218-01-9
309-00-2
319-85-1
534-SZ-1

603-34-9
4170-30-3
WK061-01-5

23950-58-5
38380-0M-4

o1-21-0
106-93-4

106-97-8
106-99-0
108-67-2

L0-54-3
LL -- 2-7
111-84-2
118-74-1
120-L2-7
127-18-4

1336-36-3
144-62-7
208-96-8
50-32-8
56-23-5
60-35-5
60-57-1
62-75-9
75-12-7
76-15-3

6001-35-2
e8-89-1
126-73-e

0.00-00 1.23E-09 1.6E-01 5.91E-03 1.2)-09
S0.00600 6.74&-I 9.1-03 8.861-25 6.74E-lI
0.0-00 8.73&09 i-00 2.53e05 8.73E-09

|0.00&-00 2.60086 3.52100 7.461-06 2.60E -06
0..00E-00 4 29E-09 510.00 4.86E-04 4,291-06

Lb/doy

99375-121 3.55E-04

c 0.00-00

.96ZiE0 2.'k 0
2M5602 1 9.5&-12

3.55983E-101 1.27E-02
3.6309SE-091 I.3E-01

169538E-101

2.18442E-1.1 213-00
4.49955E-08; 1.6]E-00
3.67265&-061 1.31&-00

Mt/day
0.008560596
0.000285725
0" 320652
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Pfo)sCT: wrP
JOB NO.: 24590
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Table BM LVP26 - Abated LAW Meler Offasy
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100-25-4 l.4-Dhlrctnnrne ____

100-41-4 EIhyb nC
100-42-5 -*Nene
10061-0 .a:o 1.3-DicItrc&oce
10061-40-l krS-1.3-Dichlorc 1 0(*i.0_
101-56-3 t-8tomoplhe'fnylNirer_
101-84-8 Dipheytl- r__
106-3504 3-Hoplanona
106-42i p-Xyleno (Dirnelhybenzenet..
106-411V 1 4-0lcorobenzene
106488-7 1 fpoxytutane

106-97-4 Ethy podbromide(Dibromelhan_
106-97-8 Butane
106-99-0 1.3-Butaceneo
167-424 Acrolein

107-05I3-C eoronpene (AIyibolde}
107-06-2 |1,2-DicNoroetharpe (Ethiene chlonde,
107-12-0 Propjoeni.
107-13-1 A rtI'i- __

107-18-6_ _peft-1-0 _

107-31-3_ Formic acid, wIrylteheI -

107-66-4 Labylpxti.
i07-47-9 2.Petacvne

-': Micacetot _ - _

108-10-_ 1-kxcne (4-MehyA2? .:inone or MIBK

108-20-3 Eitsuppy4)ethe
108-38-3 rn-Xylene (9lmnethry Oence')
108-39-4 m-Cresol
108-87-2 MkIhy4qycoIi.+ue

I08-88-0 T Duene
108-90-7 Ca-obenzene
108-93-0 dyciohex&,o_
108-94-1 ycoexanone

108-9-2 Phencl
109-66-0 n-Pentano

IE0999 _ Telrahydrc.n
110-12-3 5-Mgtt-2-hoxznone
I10-43-_ 12_eptanone

1_10-54-3 n-Hexane
I10-62-3 rValeraidehyds

110-82-7 Cy-lohexano
110-83-8 !Cyclorexene

_11D-86- I_ Pyridine
111-65-9 ri-Octare
11 176-2 FIthylenWegyra4 nois>Iitha

1?1-0r2 ) Nnane
Ill-_4.? Bnn2 atlh1ye)*rnP ~i(EP

_11 7-84-0 -Aocty pnthalate
118-74-1 Iteacxl~orObenrzene
120-12-7 a nrvacene ____

120-82-1 1 7 4-TricNorobnrpr-.'
120-83-2 2.4-Dlchlorophfnc:
121-44-0 Triethylamnine
121-69-7 Dimethylanline
122-39-4 NN1-Openylamine
123-19-3 4-Heplanone
123-38-6 n-Propionadehyae __ _
123-51-3 :1-MelI!yl-1-butanc
123-8- Acetic acid n-bujb ester
123-911 1,4-Dioxane
126-73-8 _ rribuly.phosphate_
126-98-7 _ 2-Meyl.2-properenitri3fI1rbacroed
12718-4 Perchloroetjyene (tetrachloroethylene)
127-19-6__ N.N-Dimethylacetanide ___

"128-37-0 2,6-Bis(Iert-butyl)-4-methyfonenc1
129-40-0 Pyrene ___

13nbPengachloronapl 1! Oene
13- 7 TricloronapLhalen
132-64-_9 Dibenzafuran
1335-87I HexacNoronophthelene
1335-88-2 terachloronAphthalene
141h-36- Pcychlorinated bjpthenyIs (PCBs)
141-7_8.6 Acetic acid eIyl e1fSw (ELhl a w. 1.)
141-79-7 a-Fthyi-3-penten-2-me
42-82-- ii 't5 p ne_

144-62-7 Cak acid
156-60-5 a-I 2-~.:rt ohv -

1582-09- T r 1, _

1634-04 _ -t±1-A IVer
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189-55-9 DIG -2. 31rr11 --

189-54.0 DIbenzc Ih yrene
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319-84-8 HIiexachlorocyclohexane (Urndar gh
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319- 68 Della-SHC
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603-349 rnhenamlne
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10 _1t-11 1 I _ 7 45E-13 81 64 2 7.45E-13 _ 1
14 226E-O! 1 1 2.26E-08 4.96E- i __2.26E-08 1
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Ill 110* 3O~ I I 0.00E*4 f100C'-0 0.00E+00 1 1
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ic 255- 4 I 1_ 255E-0 6.16E-12 2.5E-04 i _

I .I~ _I _ 1 516E -u 114 - --- - I _I
242.tz 40 1 1 E-0C 2B 5.4.- 2000 100

a ,2-2606 1 1 2.26E,-A 4 A96:. 2.26E 0 1 1
4 07'I, I 'XIF 1-? ,2266- 1 _03E-07 1 1

S339_ i L- I'45 320 _339E-12 1
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18 _000E+00 I n 00E+00 100E+00-0 0E+00 1
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19 0 00E+00 0.00E .4 0fl000OO .0E+UO.

19 I.OE+00 * 1 000EOC 0 (08.00 0.00E+ 1 1T
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26 0.0000 1 000E+00 0 300E+0 000E-00 I
13 8.58E-07E I W 189 1 8.58E-07 1 1
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1: Ol I 0.E00 L.00EW 0.00E+00 _ 1 -
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1? n:c F+01 I % 0.004E+2: 0E2.07 C00E-00 I
Hr 755 4 - 2.55-C, leOE- 1  -SE-04 1
5 14109 1 14E0; 250E-17' I 4E-09 f 1

13 4C-M 1 4-Er 5.90E15 'f.0 -07 , _II

1': 8-0 ~ 4 rI-n I.93E-12i 6.1 7
E-05 1 1 _ -

-_13 05 1 1 40610 0902E-15 4.05E-07 1 1
_14 2.26EA- -I 1 _2.1E )e4.96E-16 _2.26E-08 _ 1

__ O A.90E- 1 _6.90E-6 152E-13_ _690E-06 1 - 1
1E 3 302-12 1 1 3.3 12 ASE-20 3.39 2 1 1

10 1.53E-04 1 _1_ -IE-04% .702-7,' :A 1 1 __

7 1.528-02 761 __ E-W 3.35E-10 1.52E-02 Y
16 742-14 a 1 1 7.45E I1.64E-20 7.45E-13 1_ 1
21 0.00E+00 1 1 0.00E+0002.0E 0 0.00E+00 __I 1_
5 5.28E-03 I 1 5.28E. 1,186E-101 5.28E-03 1 1
32 '84E-04 1 1 14E-041 '. C7 134E-04 1 _ _

33_4.53E-05 40 11 -i_.E-0? 1.48E-12 1.03E-7 205 100 -

141 1.03E-07 40 i 2.33E-10 2.26E-15 2.33E -0 2C0 100
__151 5.16-EC 1 1 i 1E-0 1.14E-16 5 16E-09, 1 1

15 -, i I 1 5.18E-(* 1.14r-In, 1E-09 1 1
14 C L ' 40 I1 733E-12 ,26E -5 '23E-10 200D 100
I 5.16E C- _40 11 11'E-11 .14E-.5 1.17E-11 20 100 1
M 5 422-' 40_ 't I E-1 Ji.74E i.23F -13 2 T00 100 __

14 OJF _1 3E-0 _2.2i - 1_0 -07 _1 __1

1.)3f8 CC I I I 4E-06, 4.05E 154E-06 1 -

27 ((E4-") 1 .E.+_.E 00.E00 7
3 2 48E-Ca 1 I 242E- 5.45411 248E-03 1 I

li. C:C I 0.oot . r ", - 1008tOE+1O4
14 : I 37 4 40 ?7L IE 2 5 2,33E-10 2000 100

10 _ 7.45 - 1-- 7._5 -I 1.64E-,. 7 -15F-13 1
3 9,49r , _40 2L o 3063 21 _05 _2000_ 0

5 2 402 C'_40 -I 45E 5.26E.: 5 452-05 2000 100
5 .40E-2 40 -SE O-. 2S-ia 5.45-05 2000 100

S0493 _40 I :-m- .06E,10 2.16E-05 2000 100
240E-02 40 11 5.45E-05 5 28E-10 5.45E-05 2000 100

_5 _4 -E-02 4 1 5.4Z .- 28E - WO -645E:65 20e ipo
10 9.4S i 40 I 2.16 :ra 8-10 _2.16E-05 _2 000 g0

7 152E-02 40 11 3.46E- 3.35-10 3.46E-06 2000 100
34 0 4 I 2.162-ce 306E-10 2.18E-05 2000 100

L_ 33 4.07E-05 40 Il 9.26E-0- 1.318-12_9.26E-08 2000 100
30 9.49E-03 40 l 2 162 - 3,e ' 2.18E-05 20 -TOO

i4 1.03E-071 1 I 1.03E-07 2 5 I-- 03E-07 1 1
32 2.40E-04 40_ 1 4E 73-q' 5.46E-07 2000 100F

14 '.03E-07 _40 I En-1o __ 2.33E-10 2000 OO
44 2.47-Q 40 11 6.61E-05 5.43E-10 5.61E-05 2000 100

4 2.47E2-0 40 11 561E-05 543E.1-0 .8iE-05 -tIO0 100
1, I. :I I 1 t I 000 .00 .00E00 0.00E00

1 0 WE 00 1 0.00E+00 00E+00 0.00E+00 1 1
M4 9.55E-at 40 11 2.17-Fl I07E-14 2.17-09 2000 100
fl 00E+00i 1 1 0.00E.0 0.0+ 0.008+00 1 1
24 0.00E00 _1 1 0.00E2. E7E+0 OOE+00 _

34 1 4182-1:. 4 1I 26E-1' 2.-1 . D100
a BHC _W:1.36 _1 1 1CE07 437E- _1.36E-07 _1 _

4C 3- II1L 0 40 11 sIE 1 t .00'6 7r0E-08 20'0 100
1, G 2162- 40 11 /.191- s-1. '9E-08 2000 1

2 1.84-c-. 4n I1 1 44.12 r'*30 . q t 8E-07 2000 il')
1 103r i 4r 11 233EI10 2.26E-1 233E-10 2000 1

hyde 1' 1.18 5 1 I 188-0 : 25E-13j_1.16E-05 1 1
33 1.08t 1 1 105E-12 138-2011.05-12 1 I

:46E-03 I __I 2.46r -Y 581E-11 _468.031 .

33 .72F 4 11 6.7-'O 74E-15 .17E.101 2000 100
3140 - I2 42.78E07 194E 12r_2.?8-07 2000' IO

53E4 4 , 11 5.76E-08 38.-i 5.72-u: 2000 100
191 0.00E+-' 1 1 0.00E00 0.00E00 0(041l I
28 r30 . +1 .0000 0.0E00i 0 CGE+ 1 1
1o 300E+.-t I 1 0.00E+00 0.00E+00 01302400 7 --

23 0.00E+001 1 -T -. 00E.040.0E+00 0.00E+00 1 1
I4 26.E-8 1 2.26E-014.968818 226E-08 1 1

2h 0.08E+00 40 11 0E.00E00W 0.00E+00 0.0E200 2000 100
3: i7-0] 40 11 9.26E-G 31E-12 9.26E-08 2000 .3
1 >4EI-05 1 1 i1I-O2 L 1.90E-13 3.14E-05 I

-37W4.28-07I 40 i i I 12E--09 158E-I14 .1f2E-09 20Cr 100
,i 6.24E-r 1 r :1-O 37E-12 6.24E-05

14 2.28-Ce 1 -0 4 E-16 2.26E-08 1
3 1.8-48-04 40 l1 4.18E-07 '37E-I2 4.188-07 2000 10- _

-0E- 1 . 2 :. 0 01E-10 2.28E-02 I1 1
1 182-n_ 7 11 2.68E-05 2.59E-1% 2.88E-06 2000 100

_1 o 0.00E00' _1 1_ 0000E+- . 00E+0o 0.002+00 T 1
3; ' 65E-04 I I 1.65E-04 . 62E-12 1.65E-04 1 I 1

BY: E. Berrfos
DATE: 05/21103

C NBOH $ot LVP28
DF OF _gso _

20 I 1.27E-05
I $24E-O37

2 1 1.29E-IlI
70_ 1__ _00E+06"
T __ LOE - 0

2 1 00E+00:11 1 u__.00E_.00

20 1 'S1E0

2 1 3_E-14
20 1 1_13E-09

20 1 't00E+00
20 1 r0E0

20 I j 5.08E-_
20 1 0.00E+00
20 1 0.00E+00

I -i 1.13E-09
a: I _Fp.0-

20 1 |0.00E.CO
20 I :402E-08

_ 3 1_ I_13E-09
20 1 1.27E-05

_20 __ _258E-1
20 1 1 16E-11
20 1.1 E-IO

2 5 12E-09
_22 1 IRtI3
20 I .1E-0_9_
20 i ,).OOE+00
70 1 0.00E+ 0]

70 1.30E-05
t 0.00E+00

.E 1 E00

20 1 '1.00E+00
20 1 8IE-06

A) h 7F-07
S20 4.7 1 L-

20 1 I 0.00E+00
20_ ' 4.29E-08

20_ F 5.68E-11
20 5.68E-II_
x a J00E+00

2 0 I 1 2.58E-10
20_ f006-00

_20__ 0.00E+0_0_
20 1 2.67E-06

2 6.OE+00
20 1 5-89E-05

S160.00E+00

20 1 539E-12
26- 1 1.5E-_213
20 1 100.E00

20 ' 4.27E-08
20 1 0.E00

201'27E0S

26 1 -5.68E-il
20 I 2.02E-08

20 - 4.39E-06
20 i 2.02E-05

27 I 1.13E-09
20 1 3.45E-07
20 1 1.89E-13

20_ 1 7.84E-0
20_ 1 7.80E-4
20 1 3.73E-14

_26 L 1 0.00E+00
20 _ 1 2.64E-0

20 1 920E-_
20 1_ 258E.14
20 -F8-5.82E-17

_2F 2.58E-O
20 I 2.58E-10

20 T 5.02E-17_
_ ' 2.93E18

.20__ - 1 .08E- 20

20 _ 920E-08
T - '-3,00

1 174-04
20 F 300E+00

20 1 5.82E-7
20 I 3 73E-14

20 1 5.39E-12
2C , I 1.36E-I1

20 1 1.36E-11
1 5.39E-12

20 1.36E-11
0 1 1 336E-II

20 1 5.39E-12
20 1 i .646-12

20F h 5.392-12
1 2.31E-14

20 1 .39-.12-
20 1 5.13E-09

Z- 1 "3. -z13
20 1 5,82E-17
20 1 1.40E-11

1.40E-1I
20 J.00E+00

20 O00E+00
0 I 542E-18

20 1 000OOE+00
_ I_ .00E+00_

20 U. _.169E-18_
20 1 6.79E-09

1 1.77E-14
27 .08E-I4

20 1.05E-13

20 I 3.82-7-
20 1 8.258-14

20 l 1_1.23E-04
20 1 1,54E-16

20 '1,95E-14
20 I 1.44E-14

20 I .00E *00
20 I '.00E+00

20 1 0.00E+00
2u 1 1.13E-09
20 I I 0.00E+00
2i IV[14
20 1 1 0mh-O
20O 2.79-16
20 1 O '2-06

10 132-09
20- 1 -5-13

20 1 14E-3
20~ 1 rdE-13

20 I 0.00E+00
28 I ft 23E-0871__,



CALCULATION SHEET

BY- E. cDemos PROJECT: WTP
DATE 05/21/03 3GB NO,: S90

CALCNO.; 24S90-WTP-M4C-FR-0000
SHEET REV A
SHEVT NO.: 92

S A B| C E F G I H I J I K L M N
Table B-8 LVP28 - Abated LAW Melter Offpg ys _ _tem

- _______LMPO8 *SBS

60-34-4 Melnyhydrazine _ 10 5.60E-05 1
6o.5- Acetamide _5 5.28E-03 1
60-57-1 tiedrin 33 2.41E-07 40
821-64-7 Din-Prpytntosamne N-Nirosdl-n-MyamitL _ 10 2.55E-04 1
624-83-9 Me1 yisocyanale _17 0.00-E00 1
627-13-4 Nitric acid. prop esteLr 17 0.00E+00 1
62-75-9 N-Nltroso-NN-dlmethylamine (Diethyndrosamirne) 9 220E-03 I
630-20- 1.I..2-TetradNoroethane 18 0.00E+00 _

64-17-5 EthyI alcohol_ _ _10 5.60E-05 , I
64-18-6 Formic acd [ 7 1.52E-02 1
.4-19-7 _Acetic acid 6 2.28E-02 1

67-6-1 Methyl alcohol (Methanol)) 10 51E-05 I
67-63-0 2-Propy alcohol (Ispropanol; Propan-2-01) 11 _1.17-05 1 _

67-84-1 2-Propanone (AcetonI) 13 2.21E-08 1
87-683 IChlorotor 19 0.00E+00 1
67-72-1 Hexachloroelhane _19 0.00E+00 1
684-18-2 Hexafuoroactone 19 0 +00 1
71-23-_ n-Prop a t 011 1.17 E5 I 1
71-36-3 n-Butyl alcohol 11 1.17E-05 1
71-43-2 Benzene 19000+00 I
71-55-8 Methyl choroform (1.1,1-Trichkioe hane 21 0.00*E00 1
72-20-8 Endrin 32 .23E-00 40
72-43-5 MelhoxycNor _7 5.07E-04 40
72-54-8 44-DD 32 _i.23E-06 40
72-55-9 4,4-ODE 34 _.36 -09 40
74-83- Bromethane(ethyl bromid) 1 [.O00E+00 1
74-87-3 Coromethan(Me hychlorddL 20 0.0200. 1
74-97-S BromocNorometane 17' 0.00E+00 1
74-99-7 Methylacetyrene 0.00+00 1
76-00-3 Chloroethane_ 0.00E+001 I
75-01-4 Vinyl noride (1-Chloroethene) 220.00E+00 1
75-05-8 Acetontrie 13 8.85E-07 1
76-07-0 AcetaIdehy_ 13 1.84E-06
75-09-2 Dichloromethane (Meahylene chloride) 19 0.00E+0 1
75-12-7 Formamide 4 2,47E-02 1
75-15-0 Carbon disulfide __-'20 0.00*E00 1
75-21-8 Ethylene oxide (Oxirane) 15 1.14E-09 1

75-27-4 Bromodichloomenhane -I8 0.00200 1
75-3-4-3 1.l-Dic.do elhne 19 0.00E+00 1
75-35-4 I.1-DicNloetne_(Vinyidene cNorlde _E+22 0.0 0 1
75-43-4 Di dorofluoromelhane 20 0.002*00 I
75-45-6 Chlorodiluoromelhane 22 0.00E+00| 1
75-50-3 Trimelamine 14 2 26E-08 1
78-62-S Nilromethane 13 1.84E-06 I

75__8 2-Methylaziridine 11 5.33E-05 I
75-61-6 Difluorodbromomelhane 221 00E+00
75-83-8 Ti uorobromomethane 25 0.00E+00 1
75-65-0 2-Methyl-2-propanol _ _1 1.17E-06 1
7649-4 ITrichlorofuoromethane 23 0,00E+00 1
75-71-8 Dichloodifluoromehane 25 0.00E+00 1
75-99-0 2,2-Dichlorpropionic acid 8 2.28E-02 I

4-02-9 Trlchlooacehic ac id 5 5.28E-03 1
76-1t-9 1.1.1.2-Tebacbloro-2.2-difluoroethane 24 0.002+00 1
78-12-0 1.1.2-TelracNoro-1.2-diftuoroethane 23 0.00E+00 1

7 _-_- 1.2.2-Trichloro-1.1,2-trifluoroethane (Freon 113) 251 0.00E+00' 1
76-14-2 1,2-Dichloo-1,1,2,2-tetranfluoroethane I1 28 0.00E00 I 1
7-16-& Cgor~lpenanuoroehane 291 0.00E+00 1
7M-444_.Hp1.acnor ____ ______ 161 0.00E+00 I
78-63-1 2-Melhypropyl alcohol (Isobujy_ alcohol) 1 5.33E-05 1
8-7.,5 7 2-Dic _-oropro ne__ 190.00E00 1

78-92-2 I-Me propyalcohol(2-Butanol)_ 1.17E_O I
78-93-3 Mthyl ethyl kelone (E. 2-Bulanme) 13 4.05E-07 i
79-00-6 1,1.2-TricNoroelhane 17_ _.__E+00_I

79-01-8 Trichloroelhylene 20r 0.00E+00 1
79-09-4 Propuic a 1.12E-02i 1
79-10-7 2-Propenolc acId 8 1.12E-02 1
7-0( Nt ?-yacetae 14 1.03E7 I 1
79-34-5 1,_,212-Tetrachlo6 elhane J6 7.45E-13 I
8001-35-2 Toxanp o_ 10j 8.48-07 40
82-68 Pentach oorintrobenzeno (PCBN or quntobenzen 13 1.84E-08 I
83-32-9 Acenaphthene__ 15' 5.16E_-0 1
84-8-2 Dieth phhalate 1 81 5.302-03 _

84-74-2 Dibulyl phthalate__ 31 1.84E-03 40
85-014 Phenanlhrene 13! 1.84E-06 1

8548-7 Bu ylbrjiphthaa1e _31 1.84E-06___40
86-73-7 Fluorene 14 1.03E0 _40
8768-3 He acNorobutadene 20 0.00E+1 1
87-8-5 Pentachioropheno 6 2.28E-02 1

8.06-2_ 2.4.8-Tnichtorophenol 10 2.55E-04 1 
88-72-2 2-Nirotoluene 12 6.90E-06 1
86-75-5 22-Ntro1henol 12 3.14E45 1
8.8-8-7 2-sec-9uyl4.6-dinitriopheno(Dwoseb) 8 1.8822 40
88-89-1 Picricacd 22 3.31E-1 40
91-20-3 Naphtene 16 0.00E+00[ I
9F-22- 5 uinole 9!1.18E00
91-56-7 CNor pthalene 16 3.39E-1_ T _

92-62-4 1.1..-iphen 16:839E-12 i
92-93-3 4-Nirblpherpyl 10 2.55E-04 40
93-72-1 Sdvex.45-TP) 5_ 2.40E.].2 40
93-76-5 2,4.5-T 5 2.40E-021 40
94-75-7 2,4-D and eaters 160C typed) 8 2.28E-02 1
95-13-_ IndS 0.00E+00 1
95-47-8 ylene 19 0.00E+00 1
95-48-7 0- 2Mehyp__ ) _ ___34 1.Cresol} -_Mthlnot) 9_ OsE-04
95-49-8 2-CNorotoluene 19 0.00E+00 1
_$-50- _ o%-ODhlorotienzene (1.2- lco ez 18 0.00E+00 _
954-8 2__ -CN ___
95-57-8 2-C orophenol 11 5.33E-05 1_
W%954 24S-TriqClorphenop __09 1.1sE2031
88-22-0 3-Pentanone 14 2.2GE-0 _ I
96-69-5_, B l(3-tert-bui-4-hydroxy-6-methiy-phonulfde 9 0.0E+00 40
;98i-- p-rt-Buytokiene 21 0.00E+00 1
98-82-8 Cumene 20 0.00E+00 I
98-83-9 a1pha-Meltylsyrne _ 19 0.00E 00 1
98-86-2 A_ !nherone 11 4.49E.05 1
98-95-3 Nitrobenzene 12 _3.14-5 I

Coana 8PCs _ _LOPO8a

31508-00-8 2,3'4,4.5-PentacNorobiphenyl (PSC_118)
32598-13-3 3,3'.4,4'-Te racNorobphenylJT) ___

32S98-14-4 12,3,3' 4.4'-PentacNorobiphenyl (PCB 1

32774-16-6 3.3',4,4'. 65'-Hexachlorobipheny
3608_-29-3 22.34,4,55'-H~eptacNorObjphey_
35O85-30-6 2.2'4.4'.-HeptacNorobiphenyl

_ - 2A3',4.4 5-Hexachlorobipheny (PC0157)

39635-31-9 2.3,3Y.4.4'.5 5'-Heptachlorobipheny
52883-72-6 23.44'.5.5'-Hexachlorobiphany_
57485-28-8 33',44'5-Pentachlorooiphenyl _

55i0-44-3 2:.34 5-Penachorobiphny__
69782-90-712,3.3'.4.5'-HexacNorobiphenyl
70362-50-4 3,4,4',5-Tetracdorobiphe L __

74472-37-0 2,3,4,4'.5-Pentachoobiphenyy

1336-6-3 o mychloriated bphenys (PCBs)
1336-36-3 UnCorrected Wo~nfP s

g/sec
8.88E-17
8.88E-17
8.88E-17
8.88E-17
8.88E-17
8.88E-17
8.86E-171
8.88E-17

8.88E-17
8.88E-171
_.UE-i7

_8.88E-17
8.88E-17

.- 17

T2IE -13
2 4E3

WESP LOP8 ILVPOI LVPO3 HEPA I HEPA 2 VOC Ox I NaOH Scr LVP28
O F sec _glse g/sec DF F DF DF g/sc

1 5.I E 1.36E-12' 5.60E-05 _ 1 20 1 2.80E-06
1 5.28E-03 1-16E-10 528E-03 1 1 20 6 2.4E-04
it 5472loE 776E-15 5.47E-10 2000 100 20 1 1.37E-16

.65-04 6.16E:12 2.552-04 _i 20 I 1.27E-05
I 00E+00 0.00E+00 00E00 1 1 20 1_ 0.00E+00
1 0.002.00 0.00 0.00E-00 1 I_ 20 I 0ooE+00

I 2.20E-03 4E-11 _2.20E-03, 1 _ 20 1 1 10E-04
1 0.00E+-00 0.00E.00 0.OOE+00 _ _ 20__ 1 0.0E+00

1 5.60E-05 1.36E-1215.60E-05 1 1 20 1 2_.80E-0
I 1.52E42 3.35E-10!1.52E-02! I * 20 1 |7.0-04
1 2.28E-02T.0TE10I 2.28E-02 1 i -20 1 I 14E-03

5.60E-05 1.36E-12 6.60E-05 1 1_ _20_ 1 L 0E-06
1 1.17E-051 258E-13-1.17E4 8 20 1 .E-07
1 221E-08 4.86E-141 2.21E-06 _1_ 20__ 1 1.C-07
I 0.00E+00 0.00E+00 0.00E+00 1 1 20 t -. &E+-00
1 0.00E+00 0.00E+00 000E00 I 1 1 20 1 000E+00

I 0.00E-00 0. 00E00 0.602E 01 0E00
I 1.17E-05 2,58E-13 .17E-05 1 1 _ 20 1 5 87E-07
I 1.17E-05 2.58E-13 1.17E-45 1 1 20 1 5.67E-07

T 1.00E00E 0.00E+00 _0.OE+00 1 1 I20 A 0.OOE+00
1 0.00E00 0.00E+00 0.00E00 1 1 20 1 0.00E+00

i1 2.79E-09__3.5iE-14 2.79E-09 2000 100 20 1 8.97-16
11 1.15E-06 .12E-li 1.15E-06' 2000- 100 20 1 2.88E-13

II 2.79E-09 3.58E-14 2.79E-09 2000 100 20 1 .97-16
1 1.46E-I 2.05E.18F 1.4E-11 2000 100 20 _ 1__ 3.82-18
I 0,00E+00 0.00E+00 _0.00E+00 1 1 20 1_ 0._00E+0_0
1 0.00E+00 0.00E+00. 0.00E+00 1 1 20 1 0.00E+00
I 0.00E+00 0.00E+d 0.OOE+00 1 1 20 1 O.OE+00
1_ 0.00E+00 O.00E100 0E+0 1 2___ 0.00+00
1 0.00E+-00 0.00E+00 000E+00 1 _I 20 1__ _0.00

I 0.00E+00 0.00E-00' 0.00E+00 1 1 20 1 0.00E+00
1 8.85E-07 1.95E-14 &.85E-07 1 1 20 1 442E-08
1 1.84E-06 4.05E-T14 -4E-e 1 _1 _20 9.20-08
1 0.00E+00 0.00E+00 0.00E+00 1 20 1 0.00E00
I 2.47E-02 5.43E-10 2.47E.021 I 1 20 1 1.24E-03
I 0.00E.00 0.OOE+00 000E*00 1 1 20 1 1 0.00E*00
1 1.148092.50E-1 1

.
14

Eg
2 L 1 i 20 i I 5.68E-I

I 0002.00E 000+00 0.0*00I 1 1 20 1 0.00+00
1 . E00 +0E*00. 0.00E+0 1 2 1 0.00E+00

1 0.00E t00 00E _E.00*00 I 20 1 I0.00E+00
I 0.00E+00_0.o-E-00 0.00E-00 I 1 20 1 000E+00
I 00ooE+00-00E+ 0.00 I 1 20 1 0.00E-00
I 2.28E-08 4.96E-16 2.26E-08 I 1 20 I 1,13E-09
1 1T84E-0 4.05-14 1.84E-06 1 1 20 1 9.20E-08
I 5.33E-05 1.17E-12, 5.33E-05 I 1 20 1 267-06
I_ 0.00E+00I0.002+00 0.00E. F I 1 20 1 I 0.00*E00
1 0.00E+00_0.00E+00 0.00E.00 I _ 20 1 0.E00
1 _1.17-E 2.58E-13 _.17E-05, 1 1 20 1_ f.7E07
1 0.00E+00 0.00.00. 0.00EJ00 1 20 0.00E00
I 0.00E+00._0.00E+00 .00E00 f 1 20 1 0.00E+00

1 2.28E-02 5.0-10 2.28E-02 _I 1 20_ 1 1._14E-03
1 5.28E-03 1.16E-10. 5.282-03 1 I _20_ 2.64E-04
i 0.00E+00 0.OOE*00 0.00-E+00 I 1 20 1 0.00E+00

i 0.006+00! 0.00E+00 0.002+00 1 1 20 1 000E+00_
I 0.0E+00 0.00E00 000-E+00 1 1 20 1 0.00E+00
I 0.ooE+00 0.00E+00 0.00E+00 1 1 20 1 0.00E+00

1 6.612+000.0E.00 0.00E+00 1 1 20 1 .E00
1 0,0E+0010.OE+00 _0000+.00 1 1 __ 20- 1 0._00E+00_

5.33E-05 IA7.112 5.33E-05 1 1 I20 1 2.67E-06
0,00E+00 0.00-E+00 0.00E+00 I 1 20 1 0.00E+00

1 1.17E-0 2.58E-13 1.17E-05 ' 20 1 5.87E-07
1 4.05E-07 8.90E-15 4.05E-07 1 1 20 1 2.02E-08

1 .OoE+0o 0.OOE+00 0.00E+00i 1 1 20 1 0.00E+00
0.00E0O 0.00.E00 0.00E+001 1 0I I 20 I- 6 00E+00

1 1.12E-023.00E-10 1.12E-02 1 1 20 1 5.58E-04
I 1.12E-02 3.09E-10 1.12E-02 1 1 1 20 1 5.5E

1 1.03E1-07 E5_1.03E-07 1 1 ] 20 _I 513E-09
1 7.45E-13 1164E-20 7.45E-13 _- 1 1 20 1 3.73E-14

11 _1.92E-09 2.72E-14 1.922-0 2000 00 20_0 1_ 4.81E-16
1.84E-06 4.05E-14_1.94E-06 1 1 20 1 19,20E-08

1 5.16-09 1.14E-161 .16E-09 1 1 20 2.58E-10
S 5.30E-03 1._17E-10 5.30E-43 1 1 20 1 2.65.4
11 4.17E-06 591E-1 417E-0 2000_- oo 20 I 1.04E-12
I I 1.84E-06_4.05E-14 1i. 84E-06i 1 1 20 1 9.20E-08
11 4.17E-06_5.91E-11 4.17E-061 2000 100 20 1 1.04E-12
11 2.33_-10 2.26E-1 _2.33E-10 2000 100 - 20 1 52E-17
I 0,002+00 0.00E+00i 000+.00 1 1 20 1 0.OE00
1 2,28E-02 Sl.E-10i 2.28E-02i 1 1 20 1 1.14E-03
1 2.55E-04 6.18E-12_2.55E-04 1 I 20 1 1.27E-
1 6.90E-06 1.52E-13 6.90E-06 1 1 20 1 3.45E-07
I 3.14E-05 6.90-133.14E-05 1 1 20 1 _57E-06
I I 4.26E-05 6.04E-10 4.262-04 2000 100_ _20 I 1.07E-1i
11 7.522-04 1.072E08 752E-04 2000 100 20 1 1.88E-10
1 0.00E+00 0.00E+00 0.0600 ~1- -I- 2-0 1 0.E00
I 1.18E-03 2.59E-1 1.1843 1 1 20 1 5.89E-oS

3._3E-12 7.45E-20 3.39E-12 1 1 20 1 189E-13
I 3.39-12 7.4E-20 3__39E-_ 1 1 20 i 1.69E-13
11 6.79E-7 _.16E-12 5.79E-07 2000 100 20 1 I 45E-13_
__ _..4E-05 5,28E-105.45E-051 2000 100 20 L 1.35E-1l
11 5.46E-05 528E-101 5.45E051 2000 1- 20 - 1.38E-11

1_ 2.282-02 5.01E-10 2.28E-02 I I 20 1 1.14E-03
I 0.00E00 0.00E*00 000+00' I 2? 1 000E+00

I 0.&0E+00 0.00E+00' 0. 00 I 1 20 1 0.002+00
S T E-04f 5.70E-12 2.592-04 1 _ 20 1.30E-05

1 0.00E+001 0.00E00 0.00E+00 1 1 20 1 0.00E+00
I 000E.00 0.002+00' 0.00E+00k 1I 1 20 1 00.E+00
I 5.33E0 1.17E-121 5.33E-05 1 1 20 1 2.67E-06
I -I 18E-03 259E-11:j,18E-031 1 20 1 5.89E-5
1 2.23E-08 4.90E-12 2.26E.03 1 - 20 1 1.13E-09

11 0.00E400 0 0E.00 000E+00 2000 00 20 1 -0.00E-00
.7 E+" 0.00E+00 _0.00E+00 _1_ 20 I 0.006 00

1 0.00E+00 0.0E-00 0,00E-00 1 1 20 1 0.00E+00
1 0.00E-00_0.00E+00 0.00E+00 1 1 T I20 l E1 0.00E+00
1 4.9-05 9.89E-I3 -4.492-05 I 1 I 20 1 2.26E06
_ 3.14E-05 6.90E-13 3.14E-051 1 1 1 20 1 -

262E-01

.VPO1 LVPo0 HEPA1 HEPA 2 COC Ox NaOH SCr LVP2 6
_ _ __ g/Lsec OF _F OF OF L glsec

1.2SE-21 8 88E-17' 2000 100 20 1 2.22E-23
C0orrecionfor Copanai _126E:211_8.88E-17 2000 100 20 1 2.22E-23

0.99 paen .28E-21 88E-17 2000 100 20 f 2.22E-23
0.01 a coplanar, 1.26E-21 -888-17 2000 1 2.22E-23

1.26E-21 18.E-17 2000 100 20 1 2.22E-23
8.26E218.88E-17r 2000 100 20 1 2.22E-23

1.26E-21 8.88E-17 2000 100 20 1 2.222-23
1.26E-21 E8.882-17 2000 100 2 1 2.22E-23
1.26E-2118.88E-17 2000 too 20 1 2.22E-23

j 1.26E-211 8.88E-17 2000 100 20 1 2.22E-2
1.26E-211 8.88E-17l 2000 100 20 1 2.22E-23
1.26E-211 8.88E-171 2000 100 20 | 1 222E-23
1.26E-21!_8.88E-17 2000 100 20 1 222E-23

F 1.26E-21 .88E-17 2000 -100 20 _ 22E.23

I

IL.,03)
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BY: E. BerrIos
DAIt05)1/03

A I C D E
Table B-13 PJV34 -Abated HLW PMRFD

V32 EPA -1PA 2
3 CS44 COPC .w DF_ IDF

4 1000-5 ptroumstenzene - __ 22E_2 1 _
5 1io-- Pr&ma M _ 7.49E-13 t I

6 100-25-4 IA-D no 7.54-13 t 100
7 0011~4 Ethlyjbezne 3.90E-22 1

8 100-42-S 51yrAO 5.85-20
9 10061-01-S os-I.3-Oici'&sp@.x- 1.68E-19

10 10061-02-6 -ns-1.30clwr -266E-18 1 1
1j 10145- 4-BroMophenypn- - er 3.94E-14 1 j1

12 ti-84-a Olphoenyethee 3.1 -16 1 - -

13 106-35-4 3-Hoeptanon -867E-15 1
14 j0642-3 p-Xylene(Dimehyl bonzone) -5.85E-20 -

5 106-46-7 I.4-Dichicob one ___1.305-18 1 1
18 i08-88-7 2-Epoxypulane 1.99E-15 1 1
77 106-93-4 Ehycno dibronido(DIOrc-anri_ 7 32E-l 1 1
_18 106-97-8 Bulane 0.00E+00 1

19 106-99 1.3-Balzdione _212E-28_
20 107-02--8 Aaolein 8.67E-15 1 1
21 1075-1 3-CWlOropropme * J1Aiv) 3.90E-22 I

22 07-06-2 1,2-DIChl oftnG(E yenecftridj -2.6- 18 1 1
23 107-12-0 PropionArile 3.59-14 1 1
24 107-f3-1 Acryonnirle -. 87-151_ I I
25 107-14 2-Po-o-_ -1 3.825-12 1 1
2610731-_ Formnh& .d e ylA A0.E-15 1 1
27 107-6-4_ Dibuylphesphah 3.E-13 2083
28 107-87-9 2-Penanne 8.a7E-15 1 _-

29 108-03-2 1-Nilropropane - 3.94E-14 1 1
30 108-05-4 Vinyl acelale 1.80E-15 1 1
31 108-10-1 Hexone_(4-Mehy-2-p-r ae cr541K)_ 8567-15 1 1
2 .108-20-3_ 0is(isopoylJelh - ___ 1.30E-18 I _

33 108-334 l-_ xyleno_(DirnMe - er24J4)_ 5.85E-20 1 1
34 108-39-4 m-Crescl .28E-I3 I I

35 18-7-2- Mtlro.rnherl (.-OOE+00 1
36 108-88-3 Toluene 2.73-21 1 1
37 100-90-7 OslobenzneI I 58520

38 108-93-0 yclchrAnnoi .41E-13 1
39 10-94-1 Cyclohexanone 9.78E-14 1 1

40 108-95-2 Phenol 7.395-13 I T
41 109-66 n-Pentane 0,00E+00 I

2 109-90-9 Tetrahydro uran 7.IE-14I 1
43 110-12-3 5-Me I-2-hex nInI __ 1.99-15 1
44 _11043-0 2-Hepanone 15,1$$11 __
45 110-54-3 u-Hexane H 0EZO I T
46 1042-3 In-Valeraidehyde0 906-15I 1 1

47 -1100-7 Cyclobeve __ 124E-34 1
48 110-834 Cdolexene 2.75E-24 f 1
911049-1 IPyuidine 3.99E-3 1 1
50 11-85-9 n-OctInOit 00 6 1 1

51 11I-76-2 E2lhen nutyl lhlr 5.8.13 1 1_
52 111-84-2 9-Nonane I_.E+D 1 I
53 l17-817 Is(2-hynexyI flTfatT o 113E1 2000 00

54 117-84-0 n-OioctyllPntaluwe E--_2
_5 118<4._ Hexachiorobenzene 1.22-9 Ij_

56 lVI?? AnIhrcee 123E.131
57 120M 1.2.4-Trichlorbenzen_ 2.66E-18
58 120.83-2 2,4-Oichipheno1 3.82&12 1
59 121-44- Triet*ne 1.99&15 1_

60 121-69-7_ D1atlyrw _ __ 3_914 1___
6 22-39--A4_,N-Dphenrlani-e 1.E4 _

62 3-19-3_ t-Heplanons 159E-14 _
83 123-386 n-Propicnaldehyoe _ 9.675-15 1 7

84 123-61-3_-MeUhyl-l-bulanol - x _125' £ 1
_ 65 123-46-4 Acetic a n-bultyl 0Sf I <-( _I

6 23-91-1 .4-OiOxale 3 ;W _
_67 16-73-4 ITubotyl phosplte _ 7 59E513 1 1
68 26-98-7 2Melhy-2-popenen 1iu T=satnln) 3SIE_18 _ 1

69 127-18-4 Perch1oel!y1ene (leso-rumJ_ __ 248E-23 I
70 -127-19- NN-imelhyIaclarme __ 1,6E5 - I_ I
71 128-37-0 2.6-8 2erI-buyl)-4-mar land 4 8912i 1 1
72 129-00-0 Pyr _5.85E-2'

73 31444p3.94E-14 2000 100
_739132144 p 9.06E-15 1 - 1

75 13244-li Llnrtuan 9.06E-15S 1
6 335-I _ HaschlOrOnSpl e 3 .4E-14j 20 _100

77 1335484 TeuTocdhloroaph8u4ioe 9.O6E15i20W 100
78 1338-36-3 Polychotinaled tys PC8s _ 1.4E-3 2000 100_
79 141-78-6 Acic ad ethyl ester (Ethey ete__ 394E-14 I I
_0 141-79-7 1UahyI-3-penms-%xe 1.63E-13_ 1 1
81 42< '-7eplafle 0 0500 1 1

2 144-62- f Loabc 9W _7.5- 1 1
15640-5 tranta-2-OD< iqyene -3.90-22 1 1

84 15$2-0-8 Triflaur3.94-14 2000 to0
85 1034-04-4 tlsey len- qtjehr 3.5156 1 1
88 1836-754 NI,& 1.13E11 2000 100

8789 9 ben. e 55E13 2000 10
88189-64-0 Ufleniot nJp rne_ 7_ TE-Im 2000 100

89 191-24-2 Benzo(g h.i)perys- - 1.13E-I 2000 100
90 i9i-30-0 Oenzo~aI1pyrene 7.55E-13 2000 100

91 192454 Dibenz(a.elpyrene 7.55E-13 21 f00
92j193 2- lndenot1.2.3-cAd)gyns __ 1.135-I _n._ 100
93 20682- 3 BenzjItltranthen 7.59E-13 2)- W too

94 205-99-2 Senzb;. ranthen 1.13E 1DOG 100
95206-44-0 F ranthee 1E12 W 20 100
96 207.08-9 ezoQk)&.oran8 ene 1.13-11 2000 1001
9 2C8-96-8 Acenapchthyene 3.9_4-14 I

98 218-01-9 Crysene -7.00-12 200 100
99 2234-13-i Octcmwrnwphihalene I4-T4 2000 100

100 224-C. U j . 7_ -7 18- 2000 00
10i 226-368 OiDbenva wvok_ 748E-I3 2000 100
10238-85 Mrex 1 7 1lE,7 I T ;
13 25551 t-17 Tnrcthyl bea t 95"- I
104 28140-6 3 Tmerphenyljs 1 -E- 2 n- Ion00
105 27154 .fcTrltorou0roehane 211-261I
T06 287-923 _CacwonI-42-34
107 309-00-2 Aldin -4.12-14 2000 100
108 319-8- HexaClo ycd?-xane (Lmdane) Alpha iHC 2.04E-14 1
109 319-57 Hexachr cbohe. l:r 6 -(rC 3.80-14 2000 00
11C 319-88-8 Oela-HC 3.76214 2 100
1113697-24-3 5-Methylchrje - -89&T2 2000

1238235-52-1 Ammonumn pufluorooctanoale___- I4 2000 100
113 4170-30-3 2- BulenaIQO-Wrd2 -n ror Crolonaldc xd 8i.i-1411
114 465-73-6 ISOOri 2.20&-15 1 _
115 50-00-L Formaldehyde __ 105 2 - 1
118 50-29-3 _44-DDT_ 4.085-14 2000 100

11 50-32-6 _B1enzo(! rn3 41&13 2000 100
18 53-70-3 DIbenzo(nh)anhracene 1.2715 2000 100

IIS 540-59-0 1.2-Dichloroelhylene 5,852-20 1
720 5-40.4-1 2I2.4-rirnehylptan- - 000E+00 1
2 541-731 13-Dichlo-robenzone 5-&12 56-23-5_ Carbonletrdonxdr l 2 *E.- I I

123563-804 3-Mlpy-2-rtnone 8-15 I 1I
124 6-46-5 3-MIychdanthrnr Le-+o 2000 100125 5645-3_ _erso(a)anlhnccene __12 20-M too
126 57-14-7 1.1-imelhylhydrarzi 3.65-13 1 I
127 58-89-9 gamma-HC (Lindane) . -A 1E-14 2000 1007
128 58-90-2~ ,34.6Terachloc j09E-1 I

2 §91-78-8_ 2exanoe- L67 5 I
137 59-50-7 4-Clil 3eItt enol ~iGE12 2000 100
131 5969-2 NAJYrosomS&: e 754f3 112602-87-95 gNflro lsph, .22I13 2000E- 10I
133 60-249-7 Ehyl einerI 21E17 1
134 603-34-9 Ttiphenysarna ___ 4.85E-13| 1

3560-34-4 Mthythydr..s i__ 8 412-13 1
_ 60-35-5 _A ceamie_ EI 662E13 1

1376 60-57-1 Deldrn __-4 
2SE-14 2000 '00

136.264 O1--Prop~nIsosaenn NI~n ma ~n ylamlre_ 3.8221_2 1 1
13 . 624 " . Mahy -Lsrc a. a!* __2 iE1 I I
140 627-2_1 , ocadd rpy$.s.. i1E17 _1_
141 62-7 heo N-.-dime 1 2a (Cs Sfl11ii8fl I n1-12 1 i I

PROjECT: WT?
JOB NO:.2490

CALC NO.; 2459V-WTP-M4C-rRP-00005
SHEET REV: A

SHEET NO.: 101

F G G J K L M N

__,3 ____

382E-12_ C Ilna PCBs p__ -_
7.49E-131 ___ In-
3.77E-181 i3i508-00-6 : 2.3.4A. POUiCNfobjQnyl(PBC 1 L 4.10E -
3 0-2? 32-25-13-3 .3.4,4-TetraMlchobiphenylTC)__, 0-. Correcon Ic C anar PCs

585201 2598-14-4_ :.l4,4-Penractdcrobipheny(PC810: 4.10E-22 09n ap-
1.66E-19 12774-16- .4,_4'.5-Hexacrotiphonyl_ 4.105E-222 0.0 as coasa sum
2.66E-18 .5065-29-3 Z.3.4.4".5,5'-Heplachbobiphenyl 4.10E-22

3 9451 ___ 5066-304- ,1 3 _ 4.4.5-eplahlo6rophecy_ 4.10E-22
351 -16 3L D--4 2,3.3',4..5-Hexachlorobiphenyl (P8 157) 4.10E-22
8.6715 19635- l _ 2,3,3 .4.4.5,5'-Heplachliobipr -4 I_1(22
5.85E-22 :2663-72-6_ 234.' 5.5-Hexadlorobhery_ T OE-22
1.30818 7465-28- 2lY.4.4',54enlacNoroiphmny 4.10-22
1.99515 .'-44-1 14_'.S-Psnachorobipenyl 4.105-22
13E-16 -9782-90-7 ,3.3,4.45 -HexadClO/bipheoyl 4.10E-22

0.00E+00 '0362-50-4 4 1-Tealtuharpleny 4.10E-22
1& 26 .'4472-37-0 1 -r -i.5-PAentaclorobheny 4.1022 2

8.67E-15
3.90 -72 133-3 __ Polychlinaled bpheny s (P 5.68E-19

- 'nCOurecled (Ice coplnar PBs) 5 7. -

i 7 -6675 H

93- --- -- .. -_ -9T0 E
3.7716
8.672 __1___

3.94E 1t4

- 4aj -3 __

5_5E-20
2E-13

0 Nf6 'v) _____ ____

2.73E-21
8413

7.3E 13

7__1E 14

1 ,4E34
2.75E-244

CO-E -t<

5.82E-
00E +-00 1

564E T-
2456-12
1.22E 1

2.66E 14
3.62E-12
199E-IS
3.59E-14

3_5-14'
8.67E-15
8.025 1. I J_______

_1.60E _____

2 292

2 4* .
1,66E 13_
4.69E12
2.92E-17
l.97E-2I
9.062|-15
9.06E-It
1.972-11
4.5352_ .- .-

5.68E-I_
3 942.1f4

.51E-14
3.90 E-22 k ________ _____

3.516E16
5.64E-17,
377E-_I
3.77E-S

5.6-4- 17,___________ ___

3.77E-18
3775-18 __ __________

5.64E-17
3.80E-18
5.64E-17
3.06E- 17
5.64-17
394E-1

97E-19
3.74-18
774E-18

1.21-17
5.85E2-20
1.67E-17
2 112-26
1.24E-34
2 06E19
2.04E-I4
1.90E-19
1.802-19 ______ _____

2,5WE17
1-17E.11 -
8.77E-14
05E-l _

2.D4&19 - _ _ _

6.33E2I
5 85E-20

0.00E-0-
5.55E-20
2.75E-241- .

3.65-13

1299133.06- 17

7. 7&13

I65E-13

M21117
4.0913-
2.45E-17
7.54E-I9 - - - -

2_.9212

I.662-13 -.-- -
2.1217 -

1.09E-12~



B: E. Beros PROJECT: WTP
DATE 0531/M3 JOB NO.. 24590

CALC NO.: 1490-WtP-M4C-PRP-005
SHENr REV A

SH ET NO.: \02

A B C E E F G iA J X L M N
i Tasle B-13 PJVU4 - Abated HLW PJM/RFD _ _ I___ I
2 PJV32 HEPA 1 HEPA 2 PJV34
3 CAST I COPC _c OF OF /sec _

142 830-20- 'II .2-Tetrachlooetlwne 1.30E-18 - I 1.30E-18
143 64-17-S E y aled 8.41E-13j 1 i _.41E-13

44 64-184 IFormic acid____ 7.59E-13 1_ 7.59E-13

145 64-19-7 Acetic acid 7.54E-13 1 1 7.54E-13

146748-1 alcohol(Melhang) _8.41E-13 1 1 8A1E-13
147 674-60 2-Propyl alcohol_(spvrooanoI; Propan-2-01) 8.78E-14 1 1 0.78E-14
148 87-64-1 12-Proganone (Acelonel 1.9GE-13 I I 1.98E-13
149 6746-3 lChloroorn 5.95E-20 - 1 1 5.85E-20

0 87- I HexachloroeIane E- 2.66E-19 1 1 2.8E-19
151 684-18-2 Hexafluoroacelone 5.85E-20 1 1 5.85E-20
15271-23-8 in-Propylalcohol &78E-4 1 1 8.78E-14i
1171-36-3 1-Buyalcohol _____ _ _ _ __1 1 _. 78E_14

154 71-43-2 Benzene _6E.3§E-21 1 1 6.38E-21
1557145-4 Methyl clorolormfl1,1-Trichloroeohane) 2_AE-23 _1 1L 2_?E 23

156 72-20-8 Endtin - _ __ 3.26E-14 2000 100 1.63E-19
157 72-43-5 Mtoxychr 2.53E-14 2000 Tii 1-E-19
1 72-548 44-DDO 3.26E-14 2000 100 i.63E-i
159 72-55-_ 4.4-ODE 2.23I-14 2000 100 f.11E-19
160 74-83-9 Brornomelhane (Melhl broide) - 5.85E- I 1 5 5E-20
161 74-87-3 Chlorcrnethane (Methyl 3i.olEde) 3. -22 1 1 390E-22
162 74-97-4 Bromochloromethane 2.66E-18 1 1 2.66E-18
163 74-99-7 Methyla-yne 1.77E-21 1 1 1.77E-21 __
164 75-00-3 Choro_ ano E3.90E-22 1 1 3.0E-22
16 75-0i-4 VnyduIoride 1-CNoroetien t.2E-23 1 _ 125E-23.
166 75-05- Acelonitile 6 35E-14 1 1 6.35E-14
167 75-07-0 Acealdehyde 163E-13 1 1 1.63E-13 -- -
168 75-09-2 DicNoronelhane(Mehylene cNorIde) 5.852-20 1 I5.85E-20
169 75-12-7 IFormaride 7A8E-13 1 1 7 48E-13.
17075-15-0 Carbon disulfide -. 90E-22 1 1 390E-22
l7i 75-21-8 hylene oxidej iane)_ 1.9SE-IS 1 1 1_99E-15
72 75-274 Bromodichlorornethane 1.30E-10 1 1 1 30E-18
1 75-33 I.1-Dichloroethane 5.1-0 I 1 5.85E0

174 75-35-4 lt-Dichlooehane (Vinjyrden chcrid) 2.75E-24 1 1 275E-24
175 75-43-4 Dicloroluoromethane 3.90E-22 1 1 3.90E-22
76 75-45-6 iChlorodifluoromethane 2.75E-24 1 I 276E-24
177 75-50-3 TrimethylaminB 8.67E-1 1 1 .67E-15
178 75-52- Nilrornethane 1.63E-i 3 1 I I.83E-13
179 75-55--C 2-Mel-thyazindine .3_99E-f 3 1 I 3.-99E-13
180 75-614 OiDluorodibrcrnonethane 2 75E-24 1 1 2.75E.24
181 75-63- FTrifjorobrommellhane 0.00E 1 0.00E+00
182 75-65-0 2-Mlym--prpan_ 782-fE-4 I I _.78E-14
183 75-9-4_ Trichlorofluoromne(Iwne 2.1E-26 1 1 2.11E-26
184 75-71-8 DicNorodifluoronethane_ 0.00E+00 1 I O.OE-00L
185 75-99-0 2,2-ichloroprophonicacid 754E-13 1 1 7.,4E-13
189676-03-9 Trichloroacek cacid 1,66E-13 1 1 1.8ME-13
18778-11-9_ 11 .. 2-Tetrachloro-2.2-dluoroethane _5.6E-34 1 1 5._8E-34_
16876-12-0 1,1,2.2-Tetrachloro-1,24-diuorothane 9-0E-26 1 1 9.60E-26
169 76-13- 1,2.2-TrichlO-1.1.2-trifluoroelhane (Freon 113) _0.00E+00 1 1 _ 0.00E+00
19076-14-2 11.2-Dichloro1,1.2.2-letrafluoroelhane _ 0.00E+00 1 1 0.00E00
19 78-15-3 IChloropentafluoroethane _ O.E400 1 1 I 0.E+00
192 76-44-8 Heptachlor .72E-17 i I- -72E-.7
193 78-83-, 2-MeIh ylpropyl alcohol Isobutyl alcohol) 3.99E-13 I I 3-99E-1-. _
194 78-87-5 I 2-Dichloropropare____ 5.85E-20 I I 5.85E
195 78-92-2 --MeLhlpropyl alcohol (2-Bgtnol) 8.79E-4 I 1 8.78E-14-
196 78-93-3 IMeth_ etylkstone (MEK. 2-Bulanone) _ _4 I 1 3.5E-14_
197 79-00-5 1.1.2-Tric loroethane 2.66E-18 1 1 2.66E-18 1 - - -7
19 79-01-6 Trichloroethylene 4.37-22 1 1 4.37E-22
199 79-09-4 Proplonic scld ____ 4A77E-12 1 1 E

77
E-12

20079-10-7 2-Propenoic acid 4.77E-12 1 1 4.77E-12
201 79-204 Methylacetle _____ 3.94E-14 _ _ 3.94E-14_
202 79-34-_ _ ,1,2.2-Terchloroethnae 3151E-16 1 I 2.51E-18
203 &61-3k-2 IT Ip.hene 5.47E-14 2000 10 2.73E-19
204 82-68-8 PeniacNonitrobenzene (PCBN of qulnlobenzene) 1.83E-131 1 1.63 E-13
205 83-32-9 Acephhene 9.06E-S5 1 _ 9.E-_15

08 84-6-2 _Diethp~hhalale_ 6.97E- 13i 1 _I_ 6.97E-13
207 84-74-2 Dibuyphlhalale 8.85E-121 2000 100 4.42E 17
206 85-01-8 PJhnan-hrene 1.63E-i3i __1_ 1.83E-_

0 L85--7 _ "uynzlhakrt_ 8.85E-12_ 2000 100 4.42E-17
2i0 86-73-7 'Fluorene 3.94E-14 2000 100 1.97 E-19
211 8748-3 -exachlorobutadiene 3.44E-22 1 1 3.44E-22
212 87-88-5 Pentsachlorophenol 7.54E-13 1 1 7.54E-13,
313 88-06-2 2.4.8-TrichIoropheno 3.82E-12 1 I 3.62E-12
214 86-72-2 2-Nitrololuene 8.02E14 1 I1 8.02E-14
2158-75-5 2-Nivrophenol I65-13 1 i 3.65E-1
21688-85-7 2-sec-uy-4,6-dinrrhenol_(9inoseb) 1.29E_1 _2000 100 83E _ 00 .43E17
2178849-i Plolcacid 1.12E-il 2000 100 5.61E-17
2(8 91-20-a Nphutafene I 3.32E-17 1 1 3.32E 117
219 91-22-5 Quinoline 5.82-3 1 1 5.82 E13

20 _~58- -Chloon halen 1.60E-S 1 1 1.60E-15
221 92-52-4 1,1-Biphneyl 1.60E-15 1 1 1.60E-15

2292-93-3 4-NI~the~y__ 3._82E-12 2000 100 1.91E17
223 93-72-1 Silvex(2.4.5-TP) _ 7.55E-13 2000 100 3.77E-18
224 93-78-5 2,4.5-T 7.55E-13 2000 100 3.77E-18

5 94-75-7 2.4-D and esters (180C ypd 542-13 _1__ _7.54E-1
22895-13- Indene 590E-18 1 1 §.90E-18.
227 95-47- oXylene 565E-20 I - I55E-2.
2289548-7 o-Cresol,(-Methylphenol4 1.28E-13 1 t-v 1.28E-13.
229 95-49-8 2-ChIoioluen_ 2 66E-19 1 2.682-19
230 95-0-1 o-ODichlorobenzene (1,2-Dichloobenzene) I 1.30E-6 18 1 1.30E-18.
231 95-57-8 2-Chlorophenol 3.99E-13
232 95-95-4 2.4.5-Tichlorophenol 5.82E- 1 1 2E
233 96-22-0 3-Pentanone 8.67E15 1 I 8.67E-15
254 96-695~ .6(3- -ter 4hydroy-.eylpylsullde 2.66E-19 2000 1 1.33E-24
235 9&51-L p t-Bul uen 1.13E-22 1 I 1.13E-22
236 98-82-8 Comens 1.77E-21 1 1 1.77E-21
237 9-83-9 alpha-Meqhyhq"rene 5.85E-20 1 I . 5.85E-20

2 98-86-2 Acetophenone 3.89E-13 1 i 3.89E-13
239 98-95-3 Nitrobenzene 3.65E-13 1 I 3.65E-13
240 5.8E-11.
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CALCULATION SHEET
BY: E. Berrios
DATE: 03113/03

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00003
SHEET REV: A
SHEET NO.: 3

SUBJECT: Integrated Baseline Emissions Report Non-SSFM Represented Constituents Emissions Rate Estimation

1 Objective

The objective of this calculation is to estimate the Waste Treatment Plant (WTP) emissions of non-represented

constituents in the Steady State Flowsheet Model (SSFM) based on the results from the representative compounds.
The results from this calculation will be reported in the next revision of the Integrated Emissions Baseline Report
for the River Protection Project Waste Treatment Plant (RPT-W375-ESOOOO 1) scheduled to be released in May

2003 and will be used in support of air permitting and risk assessment.

2 Inputs

0 Emission estimates for the non-represented compounds are based on the results from their representative
compounds as determined in RPT-W375-ESOOOO I Section 7.4. A summary of the non-represented compounds
and their representative constituents is presented below. This information is based on Table 7 of RPT-W375-
ES00001.

Representatve Compounds for Inorganics and Radionuctides
Compound Representative Compound Representative

Compound Compound

Be Zr+4 134Cs 137Cs
CN P04-3 137mBa 137Cs
Co 60Co 226Ra Zr+4
Mo Bi+3 227Ac Zr+4
Rh Zr+4 228Ra Zr+4
Sb 125Sb 229Th 232Th
Se F- 231Pa Zr+4
Sn 126Sn 232U 233U
Ta Zr+4 242Pu 24lPu
TI F- 243Am 241Am
U 234U 59Ni 63Ni
V Bi+3 79Se F-
W Zr+4 90Y 90Sr
Y 90sr 93Zr Zr+4
106Ru F- 93mNb Zr+4
113mCd Cd+2 242Cm 243Cm

* Feed concentration for nonradioactive Tin (Sn) is the same as the feed concentration for its radioactive
counterpart, 12 6Sn. Conversion factor for Ci to kg for radioactive Sn is: 29 Ci Sn/kg Sn (see Attachment 1 from
http://www.ead.anl.gov/pub/doc/Tbl2RadProp.pdf). Feed concentration is 4.03E-06 Ci/mol Na for LAW
and 1.82E-04 Ci/mol Na for HLW (24590-WTP-M4C-FRP-00001, Section 8).

" Non-represented constituents feed concentrations are specified in the Updated Emissions Run Feed Vector
(24590-WTP-M4C-FRP-00001, Section 8). A summary of these feed concentrations is presented below.
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Non-represented Compounds Feed Concentrations
Supernate Solids

Analyte moL/mol Na mol/mol Na
Bq/mol Na Bq/mol Na

Be 1.21E-04 8.74E-03
CN 2.89E-04 7.45E-02
Co 1.67E-04 9.25E-03
Mo 2.67E-04 8.20E-03
Rh 5.54E-05 1.53E-03
Sb 1.07E-04 8.35E-03
Se 2.04E-04 7.97E-03
Ta 2.95E-05 2.01E-04
TI 2.13E-04 2.67E-03
U 6.18E-04 7.12E-02
V 2.14E-04 7.61E-04
W 2.01E-04 1.58E-03
Y 2.02E-05 2.18E-03

106Ru 7.78E-01 4.37E+06
113mCd 8.26E+05 1.36E+07

134Cs 3.70E+07 3.15E+06
137mBa 1.36E+10 3.28E+09
226Ra 1.19E+00 1.52E+02
227Ac 1.32E+01 7.68E+05
228Ra 2.3 1E+03 1.59E+05
229Th 5.43E+01 6.63E+03
231Pa 3.85E+01 1.69E+06
232U 1.30E+03 1.36E+05
242Pu 2.79E-01 1.44E+03
243Am 7.29E+00 3.95E+04
59Ni 1.29E+04 2.27E+06
79Se 1.13E+04 1.26E+05
90Y 7.70E+08 3.71E+10
93Zr 1.92E+05 5.46E+06

93mNb 1.52E+05 4.92E+06
242Cm 4.49E+02 1.62E+05

* Streams analyzed in this calculation are FRP14, PJVO4, FEP06, PVPO1, TLPO1, LMP06, LVP0, HMP06,
HOPIO, PJV32, PJV34, PVP12, PJV1I, LVP26, and HOP33. Appendix A shows the stream reports for these
streams. For stream LVPO 1, which is the LAW Vessel Vents, the total mass flow through this stream is the
summation of streams LFP06, RLD34, RLD33, RLD32.

* Feed stream to Pretreatment is based on a sodium molarity of 4 (i.e., 4 mol Na /1) as with this conditions, the
feed is treated through the feed evaporator.

" Molecular weights (see Attachment 2)

Analyte MW Analyte MW
g/mol g/mol

Be 9.0 134Cs 134
CN 26.0 137mBa 137
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Analyte MW Analyte MW
g/mol g/mol

Co 58.9 226Ra 226
Mo 95.9 227Ac 227
Rh 102.9 228Ra 228
Sb 121.7 229Th 229
Se 78.9 231Pa 231
Sn 118.7 232U 232
Ta 180.9 242Pu 242
T 204.3 243Am 243
U 238.0 59Ni 59
V 50.9 79Se 79
W 183.8 90Y 90
Y 88.9 93Zr 93
106Ru 106 93mNb 93
ll3mCd 113 242Cm 242

* As HLW has the highest feed concentrations, all feed rates were based on HLW concentrations to obtain a
bounding estimate.

3 Background

The Integrated Emissions Baseline Report for the River Protection Project Waste Treatment Plant (RPT-W375-
ES00001) estimated emissions from the Waste Treatment Plant (WTP) by using the SSFM. Not all reported
emissions constituents were calculated by using the SSFM as inclusion of all the constituents would increase the

complexity of the model. Instead, constituents were separated into groups and representative from each group were
selected and actually modeled in the SSFM. This calculation generates the estimated emissions for the constituents
not represented in the SSFM.

4 Applicable Codes and Standards

NA

5 Methodology

The following methodology was used to estimate the emissions for the constituents not represented in the SSFM.
" HLW and LAW feed concentrations in mol/mol Na (for inorganics) and Bq/mol Na (for radionuclides) for the

non-represented compounds in the supernate and solids were obtained from the Updated Emissions Run Feed
Vector (24590-WTP-M4C-FRP-00001). These are presented in Section 2, 3rd bullet.

" HLW and LAW feed streams conditions to Pretreatment (Stream # FRP14) were obtained from the model run
request titled Emissions Maximum Case Runs with Updated Parameters (24590-WTP-MRQ-PT-03-002).
These are presented in Appendix A.

" Non-represented constituents feed rates were calculated based on stream volumetric flowrate (in liters/hr), their
feed concentration (in mol/mol Na or Bq/mol Na), and feed sodium molarity. Feed rates in the supernate and
solids phase were added together to obtain the total feed rate to the plant (stream # FRP14).

* Feed rates were converted to lb/day for inorganics and Ci/day for radionuclides (stream # FRP14).
" The performance factor (PF) for the representative compounds was calculated per stream relative to the feed

stream, FRP14. This was done by obtaining the representative compounds mass feed rate (or radioactivity rate)
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from stream report # FRP14 and its mass flowrate (or radioactivity rate) at the stream being evaluated. The PF

was calculated by dividing the constituent's mass feed rate (or radioactivity rate) by the specified stream's
constituent mass flowrate (or radioactivity rate).

PF = mass rate at point of interest [representative compound]
mass rate at waste feed [representative compund]

0 Once the PF was calculated, it was applied to the feed rate for the non-represented compound in order to obtain
the mass flowrate of the constituent at that stream.

6 Assumptions

NA

7 Calculations

Calculations were performed using the Microsoft Excel® 97 spreadsheet on a Compaq PC workstation. For

illustration purposes, the calculation for one inorganic (Be) and one radionuclide (0 6 Ru) is shown below.
Calculations are only shown for the feed stream (FRP14), PJV04, and FEP06. No others are shown, as the
calculation process is the same. Appendix B shows the calculation for the rest of the constituents.

Feed Rates

1. Calculate total feed rate in liters/hr for stream FRP14

Feed Streams conditions (refer to Table B-1):
WTP Feed (FRP14)
" Na molarity: 4 (cell M4)
" Volumetric Flowrate: 52 ft/hr (cell M6)
Vol. flowrate in l/hr:
52 ft/hr * 28.317 /ft = 1473 1/hr (cell 06)

2. Example calculation: total feed rate of non-represented inorganic constituent, Be.

Feed rate is based on HLW concentration as this gives a bounding release estimate.
Be WTP feed rate (FRP14 - refer to Table B-1):
Feed Concentration: 8.74E-03 mol/mol Na (cell 14)
8.74E-03 mol/mol Na (cell 14)* 4 mol Na/l (cell M4)* 1473 1/hr (cell 06) = 51.5 mol/hr (cell K4)

Be total feed concentration (FRP14 - refer to Table B-2):
MW Be: 9 g/mole (cell B4)
51.5 mol/hr (cell C4) * 9 g/mole (cell B4) * lkg/1000g * 2.2 lb/kg * 24 hr/d = 24.5 lb/d (cell D4)

3. Example calculation: total feed rate of non-represented radionuclide constituent, 106Ru

'0Ru feed rate (FRP14 - refer to Table B-1):
Feed Concentration: 4.37E+06 Bq/mol Na (cell 119)
4.37E+06 Bq/mol Na (cell 119)* 4 mol Na/1 (cell M4)* 1473 1/hr (cell 06)= 2.57E+10 Bq/hr (cell K19)
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Total "6Ru feed concentration (FRP14 - refer to Table B-2):
2.57E+10 Bq/hr (cell C19) * I Ci/3.7E+10 Bq * 24 hr/d = 16.7 Ci/d (cell D19)

4. Calculate the concentration of tin (Sn) in the LAW and IHLW feeds

Non-radioactive tin (Sn) feed concentration is equivalent to the radioactive tin feed concentration.
126Sn feed (refer to Table B-1 for all cell references shown below):
1.49E+05 Bq/mol Na LAW Feed (cell B39) * 1 Ci / 3.7E+10 Bq = 4.03E-06 Ci/mol Na (cell E39)
6.72E+06 Bq/mol Na HLW Feed (cell B40) * I Ci / 3.7E+10 Bq= 1.82E-04 Ci/mol Na (cell E40)
Conversion factor for tin: 29 Ci Sn/kg Sn (cell B42)
LAW: 4.03E-06 Ci/mol Na (cell E39) * 1 kg Sn / 29 Ci Sn (cell B42)= 1.39E-07 kg/mol Na (cell B42)
HLW: 1.82E-04 Ci/mol Na (cell E40) * 1 kg Sn / 29 Ci Sn (cell B42)= 6.26E-06 kg/mol Na (cell B43)
Sn MW = 118.71 g/mol (cell B44)
LAW feed: 1.39E-07 kg/mol Na (cell B42) * 1000g/kg * 1 mol/l 18.71 g (cell B44)= 1.17E-06 mol/mol Na (cell
B45)
HLW feed: 6.26E-06 kg/mol Na (cell B43) * 1000g/kg * I mol/ 118.71 g (cell B44) = 5.28E-05 mol/mol Na (cell
B46)

Stream # PJV04 Calculation

Be (refer to Table B-2)
Feed rate (FRP14): 51.5 mol/hr (cell C4 from Table B-2)
51.5 mol/hr (cell C4) * 9 g/mol (cell B4) * 24 hr/d * 2.2 lb / 1000 g = 24.5 lb/d (cell D4 from Table B-2)
Representative compound: Zr+4
Zr+4 feed rate from FRP14 (from Table A-1): 3.65E+02 lb/d (cell G4 from Table B-2)
Zr+4 mass flowrate in PJV04 (from Table A-2): 2.25E-02 lb/d (cell 14 from Table B-2)
PF = 3.65E+02 lb/d (cell G4) / 2.25E-02 lb/d (cell 14) = 1.62E+04 (cell J4 from Table B-2)
Be mass flowrate in PJVO4 = 24.5 lb/d (cell D4) / 1.62E+04 (cell J4) = 1.5 1E-03 lb/d
Converting to g/sec: 1.5 1E-03 lb/d * Id / 24hr * lhr / 3600 sec * IOOOg / 2.2 lb = 7.93E-06 g/sec (cell K4 from
Table B-2)

106Ru (refer to Table B-2)
Feed rate (FRP14): 16.7 Ci/d (cell D19 from Table B-2)
Representative compound: F-
F- feed rate from FRP14 (from Table A-1): 6.93E+02 lb/d (cell G19 from Table B-2)
F- mass flowrate in PJVO4 (from Table A-2): 6.82E-02 lb/d (cell 119 from Table B-2)
PF = 6.93E+02 (cell G19) /6.82E-02 (cell 119)= 1.02E+04 (cell J19 from Table B-2)
106Ru mass flowrate in PJVO4 = 16.7 Ci/d (cell D19) / 1.02E+04 (cell J19)= 1.64E-03 Ci/d (cell K19 from Table
B-2)

Stream # FEP06 Calculation

Be (refer to Table B-3)
Feed rate (FRP14): 51.5 mol/hr (cell C4)
51.5 mol/hr (cell C4) * 9 g/mol (cell B4) * 24 hr/d * 2.2 lb / 1000 g = 24.5 lb/d (cell D4 from Table B-3)
Representative compound: Zr+4
Zr+4 feed rate from FRP14 (from Table A-1): 3.65E+02 lb/d (cell G4 from Table B-3)
Zr+4 mass flowrate in FEP06 (from Table A-3): 3.69E-0I lb/d (cell 14 from Table B-3)
PF = 3.65E+02 lb/d (cell J4) /3.69E-01 lb/d (cell 14) = 9.90E+02 (cell J4 from Table B-3)
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Be mass flowrate in FEP06 = 24.5 lb/d / 9.90E+02 = 2.47E-02 lb/d
Converting to g/sec: 2.47E-02 lb/d * id / 24hr * lhr / 3600 sec * 10OOg / 2.2 lb = 1.30E-04 g/sec (cell K4 from
Table B-3)

106Ru (refer to Table B-3)
Feed rate (FRP14): 16.7Ci/d (cell D19 from Table B-3)
Representative compound: F-
F- feed rate from FRP14 (from Table A-1): 6.93E+02 lb/d (cell G19 from Table B-3)
F- mass flowrate in FEP06 (from Table A-3): 4.54E-02 lb/d (cell 119 from Table B-3)
PF = 6.93E+02 lb/d (cell G19) / 4.54E-02 lb/d (cell 119) = 1.53E+04 (cell J19 from Table B-3)
106Ru mass flowrate in FEP06 = 16.7 Ci/d (cell D19)/ 1.53E+04 (cell J19) = 1.09E-03 Ci/d (cell K19 from Table
B-3)

The rest of the calculations are shown in Appendix B.

8 Results and Conclusions

A summary of the results per constituent is presented below. Emissions rates from the non-represented compounds
in the SSFM have been estimated in this calculation. These rates will be reported in the next revision of the
Integrated Emissions Baseline Report for the River Protection Project Waste Treatment Plant (RPT-W375-
ESOOOO 1). This calculation will be updated each time a new official emissions profile is generated.
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Summary of Calcniation Resoits

FRP)4 FRP14 PyVO4 FEP06 PVPOI TLPOI LMP06 LVPO1 H06 HOP10 PV32 PVP12 PJlVI LVP26 HOP33 PJV34

lorganic3 mo/hr g/s c g/ss g/sec g/s W/sec Az. glscc g/smc g/sec Ssw g/sec /se Ws- 9/sec

Be 5.15E+01 .29-01 7.93E-06 1.30-04 7.50E-07 6.10E-06 2.89E-03 1.66R-06 419E-04 5.70P-09 1.31F-lI 5.633-15 7.93E-12 4.82E-11 7.80E-14 6.55E-17

CN 4.39E+-02 3.17E+00 2.83-04 4.81-03 3.94E-05 2.56E-03 6.46-02 9.83E-06 1.43E-02 6.87E-09 5.738-i1 2.96B-13 2.83-10 2.580-13 3.82E-16 2.868-16

Co 5.45E+01 8.922-01 5A2E-05 8.94B-04 4.60E-06 2.03E-05 5.32-05 4.06"- 4.42-03 5.49E-08 9.41_E-I _ 3.46-14 5.42E 1_ 4.16E-12 3.46E-12 4.702-16

mo 4.83 E03 11.29E-0 8.50E-05 3.56E-04 5.82F,06 4.80E-05 1.96E-03 7.492-07 1.10E-02 1.24E-07 1.24B-10 4.37E-14 8.50- 1 1.26-10 7.08E-12 6.212-16

Rh 9.02E+00 2.58E-01 1.59R-05 2.60,-04 1.508-06 1.22-05 5.78E-03 3.338-06 8.398-04 1.4E-08 2.62- 11 1.138-14 1.59E-il 9.64E-11 1.562-13 1.318,16

Sb 4.92E+01 1.66E+-iO 1.iLE-04 4.64E-04 7.67F-06 1.33E-04 2762-03 1.06B-06 3.408-02 1.57E-07 1.58E-10 5.76-14 1.11840 3.40E-10 1.72E-11 7.892-16

Sc 4.70E-01 1.03E+00 1.012-04 6.74E-05 9.928-06 4.52E-05 1.832-01 4.70E-06 3,97E-02 5.682-07 9.37-11 7.458-14 1.01E-10 3.05E-09 7.21l-15 4.69&16

Sn 3.11 38-031.03E-02 7.06E-07 2.972-06 5.21E-08 118B-06 1.22-05 9.33B-09 3.92E-05 4.86E-30 8.33E-13 3.918-36 7.068-13 13-38-13 5.472-15 4.16E-18

Ta 1.18E+00 5.95E-02 3.66E-06 6.01E-05 3.47&07 2.828-06 1.33E-03 7.69E-07 1.94E-04 2.64E-09 6.05E-12 2.60E-15 3.66E-12 2.23-3I1 3.60E-14 3.03B-17

n 1.57E+01 8.932-01 8.79&05 5.85-05 8.641-06 3.92F,05 1.59E-01 4.08E-06 3.36&,02 4.9207 8.138-11 6.46E-14 8.79E-1l 265E-09 6.25E-15 4.078-16

U 4.20E+02 2.77E+01 2.03E-03 3.40E-02 244H-04 1.91E-02 4.98E-02 3.80E-05 8.93E-02 1.1E-06 1.90P,09 1.838-12 2.03E-09 6.24E-10 1.25-11 9.488-15

V 4.481+00 6.34E-02 4,19E-06 1.75-05 2.87&07 2.37E-06 9.64E-05 3.69E-08 5.43E-04 6.09E-09 6.12P-12 2.15E-15 4.19-12 6.182-12 3A92-13 3.06F-17

W 9.318+00 4.75E-01 293E-05 4.80E-04 2.77E-06 2.25E-05 1.07E-02 6.14E-06 .55B-03 2.11208 4.83E-11 2088-14 2.93E-i 1.78E-10 2.88E-13 2.42-16

Y 1.28E+01 3.17E-0 1.958-05 1.40E-06 1.17E-06 3.49-08 809E-05 3.09E-08 3.1203 3.508-08 3.511-11 8.78E-15 1.95E-1 3.01&12 4.36&13 k.758-16

Radionuclides Bq/t Ci/d Ci/d Ci/d Ci/d Cild C/d Ci/d Ci/d Ci/d Ci/d Ci/d Ci/d Ci/d Ci/d Ci/d

l06Ru 2.57E+10 1.672+03 1.64E-03 1.09 03 161-404 7.33E-04 2.97E+00 4.02E-07 6.29E-01 9.21B-06 1.52E-09 1.21E-12 1.64E-09 4.96E-08 1.17F-13 7.61-I1S

1I3mCd 8.08+10 5.20240) 4.342-03 3.278-03 3.798-04 1.3503 2.98E+00 6.43-07 2,79E+00 2.828-05 6.371-09 2.85E-32 4.346-09 1.16E-07 9.918-10 3.192-14

134Cs 1.86E+10 1.20E+0 9,86E-04 .968-07 7,80E-05 1.93E-I1 6.03E-05 3.708-11 4.152-01 4.30E-06 .778-09 5.868-13 9.86E-10 .4.198-12 2-88E-10 8.86815

137ma 1.93E-13 .25E+04 1.032+00 2.048-04 8.13E-02 2.01E-08 6.28E-02 3.85E-08 4.32E+02 4.488-03 1.84E-06 6.10-10 1.038-06 4,36E 09 3.00E-07 9.22E-32

226Ra 8.96E405 5.81B-04 3.58E-08 5.87-07 3.38E-09 2.75E-08 1.30E-05 3,952-11 3.89-06 2.57- 11 5,912-14 2,54E-17 3.582-14 2.17E-13 3.52E-16 2.95E-19

227Ac 4.532+09 2.948+00 1.81E-04 2.9E-03 1.71E-05 1.39E-04 6.58B-02 2.00E-07 9.5603 1.308-07 2.992-10 1.282-13 1.818-10 3.102-09 1.78E-12 1.49E-15

228R.a 9.372+08 6.08E-01 3.74E-05 6.14E-04 3.54E-06 2.88-05 1.36E-02 4.13-08 1.98E03 2.692-08 6.182-11 2.66E-14 3.748-11 2.27E-30 3.68M13 3.09E16

229Th 3.91+07 2.53-02 1.69E-06 282E-05 1.69E-07 4-51E-06 2.32E-05 1.77E-08 1.04E-04 1.2909 221E-12 1.278-15 1.698-12 2.90B-13 1.45E-14 3.10E-17

2Pa 9.96E-+09 6.46E+00 3,98E-04 6,52E-03 3.76E-05 3.06844 1.45-01 4.392-07 2108-02 2.86E-07 6.578-10 2.82E-13 3.98E-10 2.42E-09 3.91]12 3.288-15

232U 8.01E+08 5.20E-01 4.49-05 7.60-04 6.59E-06 7.27F,04 1.90-03 7.61E-09 7.04E-04 8.74E-09 1.502-1] 4.95E-14 4.49E-11 2.38&11 9.838-14 7.48E-17

242Pu 8.48E+06 5.50E-03 3.32E-07 1 48E-09 1.94E-08 4.402-12 4.38E-08 1.76E-13 2.76E-05 3.42E-10 5.86-13 1.45E-16 3.32E-13 5.498-16 3.52-15 2.932-I8

243Am 2.33E+08 1.51E-01 9.126-06 108&07 5.31E-07 I.448-10 1.02P-06 4.08E-12 7.58E-04 9.398-09 1.618-lI 3.98E-15 9.12-12 1.27E-14 1.06E-13 8.04E-17

59Ni 1.34E+10 8.68E+00 5.70-04 3.23E-04 3.90E,05 7.89-05 1.35E-02 2.43E-08 8.50E-02 9.413-07 8.62E-10 2.938-13 5.70P-10 5.74210 4.012-l 4.31.-I15

79Se 7.42E+08 4.822-0 4.74E-05 3.16&05 4.64E-06 21-05 8.576-02 1.16E-0S 1.81E-02 2.66E-07 4.39E-LI 3.49-314 4.74P-1I 1.438-09 3.37E-15 2.19E-16

90Y 2.19E+14 1,42E+05 8.74E+00 6.27E-01 5.23E-0I 1.56E-02 3.62E+01 7.27E-05 1.408+03 1.56E-02 1.572-5 3.930-09 8.74E-06 4.528-07 1.95-07 7.848-11

93 r 3.22E+10 2.09E+01 1.28B-03 2.11E-02 1.22E-04 9.8&E-04 4.68M] 1.42E-06 6.805-02 9.24&07 2.12E-09 9.12E-13 1.28M09 7.8E-09 1.268-I 1.06-14

93mNb 2.902+10 1.88E+0) 1.16E-03 1.90E-02 1.098-04 8.902-04 4.22-01 3.28B-06 6.12B-02 8.332-07 1.91-09 8.22E-13 1.16-09 7.0309 1.142-11 9.562-15
242Cm 9.55E+08 6-19E-01 3.74E-05 6.162,04 3,122-06 7.77E-08 3.358-07 1.348-121 3 11F-03 3.86E-08 6.60P11 2.34814 3.74-11 4.208-15 4.34E-13 3.302-16

BY: E. Barrios
DATE: 03113/03
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TABLE 2. Summary Radioactive Properties for Selected Radionuclides

Specific Decay Radiation Energy (Me V)
Isotope Half-Life Activity Mode Alpha Beta Gamma

(Ci/g) (a) (3) ()
Americium-241 430 yr 3.5 a 5.5 0.052 0.033
Americium-242m 150 yr 9.8 IT 0.025 0.044 0.051
Americium-242 16 hr 820,000 6, EC - 0.18 0.018
Americium-243 7,400 yr 0.20 a 5.3 0.022 0.055
Neptunium-239 2.4 days 230,000 f - - 0.26 0.17
Berkelium-247 1,400 yr 1.1 a 5.6 0.061 0.11
Califomium-249 350 yr 4.1 a 5.8 0.043 0.33
Californium-251 900 yr 1.6 a 5.8 0.020 0.13
Cadmium-109 1.3 yr 2,600 EC - 0.083 0.026
Cadmium-113" 9.3 x 10'" yr 3.4 x 10-" 0 - 0.093 -
Cadmium-113m 14yr 240 P - 0.019 -

Carbon-14" 5.700 yr 4.5 P - 0.049 -

Cesium-134 2.1 yr 1,300 P - 0.16 1.6
Cesium-135 2.3 million yr 0.0012 0 - 0.067 -

Cesium-137 30 yr 88 P - 0.19 -

Barium-137m (95%) 2.6 min 540 million IT - 0.065 0.60
Chlorine-36 300,000 yr 0.033 1, EC - 0.027 <0.001
Cobalt-57 270 days 8,600 EC - 0.019 0.13

Cobalt-60 5.3 yr 1,100 1 - 0.097 2.5

Curium-242 160 days 3,400 a 6.1 0.010 0.0018
Curium-243 29 yr 52 a 5.8 0.14 0.13
Curium-244 18 yr 82 a 5.8 0.086 00017
Curium-245 8,500 yr 0.17 a 5.4 0.065 0.096
Curium-246 4,700 yr 0.31 a 5.4 0.0080 0.0015
Curium-247 16 million yr 0.000094 a 4.9 0.021 0.32
Curium-248 340,000 yr 0.0043 a 4.7 0.0060 0.0012
Curium-250 6,900 yr 0.21 a, 1 1.3 0.0016 -

Plutonium-246 (25%) 11 days 49.000 8 - 0.13 0.14

Berkelium-250 (14%) 3.2 hr 3.9 million f - 0.29 0.89
Americium-246 (25%) 39 min 20 million ft - 0.66 0.70
Europium-150 34 yr 70 EC - 0.044 1.5
Europium-152 13 yr 180 1,EC - 0.14 1.2
Europium-154 8.8 yr 270 p - 0.29 1.2
Europium-155 5.0 yr 470 1 - 0.063 0.061
Iodine-129 16 million yr 0.00018 1 - 0.064 0.025
Iodine-131 8.0 days 130,000 1 - 0.19 0.38
Krypton-81 210,000 yr 0.021 EC - 0.0051 0.012
Krypton-85 I 1 yr 400 P - 0.25 0.0022
Neptunium-235 1.1 yr L,400 EC <0.001 0.010 0.0071
Neptunium-236 120,000 yr 0.013 0 - 0.21 0.14
Plutonium-236 (9%) 2.9 yr 540 a 5.8 0.013 0.0021



Specific Decay Radiation Energy (MeV)
Isotope Half-Life Activity Mode Alpha Beta Gamma

(Ci/g) (a) () (y)
Neptunium-237 2.1 million yr 0.00071 a 4.8 0.070 0.035
Protactinium-233 27 days 21,000 1# - 0.20 0.20
Nickel-59 75,000 yr 0.082 EC - 0.0046 0.0024
Nickel-63 96 yr 60 p - 0.17 -

Plutonium-238 88 yr 17 c 5.5 0.011 0.0018
Plutonium-239 24,000 yr 0.063 Oi 5.1 0.0067 <0.00 I
Plutonium-240 6,500 yr 0.23 Ot 5.2 0.011 0.0017
Plutonium-241 14 yr 100 p <0.001 0.0052 <0.001
Plutonium-242 380,000 yr 0.0040 c 4.9 0.0087 0.0014
Potassium-40" 1.3 billion yr 0.0000071 1,EC - 0.52 0.16
Protactinium-23 1" 33,000 yr 0.048 a 5.0 0.065 0.048
Actinium-227" 2 2 yr 73 a, # 0.068 0.016 <0.001
Thorium-227" (99%) 19 days 31,000 a 5.9 0.053 0.11
Francium-223" (1%) 22 min 39 million )6 - 0.40 0.059
Radium-223" II days 52,000 a 5.7 0.076 0.13
Radon-219" 4.0 sec 13 billion a 6.8 0.0063 0.056
Polonium-215" 0.0018 sec 30 trillion a 7.4 <0.001 <0.001
Lead-211" 36 min 25 million f8 - 0.46 0.051
Bismuth-211' 2.1 min 420 million a, 6 6.6 0.010 0.047
Thallium-207" 4.8 min 190 million fp - 0.49 0.0022
Radium-226" 1600 yr 1.0 CL 4.8 0.0036 0.0067
Radon-222" 3.8 days 160,000 a 5.5 <0.001 <0.001
Polonium-218" 3.1 min 290 million a 6.0 <0.001 <0.001
Lead-214" 27 min 33 million 6 - 0.29 0.25
Bismuth-214" 20 min 45 million 16 - 0.66 1.5
Polonium-214" 0.00016sec 330 trillion a 7.7 <0.001 <0.001
Lead-210" 22 yr 77 6 - 0.038 0.0048
Bismuth-210" 5.0 days 130,000 ft - 0.39 -

Polonium-210" 140 days 4,500 a 5.3 <0.001 <0.001
Radium-228" 5.8 yr 280 p - 0.017 <0.001
Actinium-228" 6.1 hr 2.3 million 6 - 0.48 0.97
Thorium-228" 1.9 yr 830 a 5.4 0.021 0.0033
Radium-224" 3.7 days 160,000 a 5.7 0.0022 0.010
Radon-220" 56 sec 930 million a 6.3 <0.001 <0.001
Polonium-216" 0.15 sec 350 billion a 6.8 <0.001 <0.001
Lead-212" 11 hr 1.4 million ft - 0.18 0.15
Bismuth-212" 61 min 15 million a, ft 2.2 0.47 0.19
Polonium-212" (64%) 0.00000031 sec 180,000 trillion a 8.8 - -

Thallium-208" (36%) 3.1 min 300 million pt - 0.60 3.4
Samarium-146 100,000,000 yr 0.000024 a 2.5 - -

Samarium-151 90 yr 27 1 - 0.020 <0.001
Selenium-79 650,000 yr 0.070 1 - 0.056 -

Strontium-90 29 yr 140 1 - 0.20 .-
Yttrium-90 64 hr 550,000 6 - 0.94 <0.001

ATTP,(-kAt-AevjT W I cr-\v- No.*.

rz N P,
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Specific Decay Radiation Energy (MeV)
Isotope Half-Life Activity Mode Alpha Beta Gamma

(Ci/g) (a) () (y)
Technetium-97 2.6 million 0.0014 EC - 0.0056 0.011
Technetium-98 4.2 million 0.00088 p - 0.16 1.4

Technetium-99 210,000 0.017 - 0.10 -

Thorium-229 14 billion yr 0.000000 11 a 4.0 0.012 0.0013
Radium-225 15 days 40,000 )9 - 0.11 0.014

Actinium-225 10 days 59,000 a 5.8 0.022 0.018
Francium-221 4.8 min 180 million a 6.3 0.010 0.031
Astatine-217 0.032 sec 1.6 trillion a 7.1 <0.001 <0.001
Bismuth-213 46 min 20 million C, fl 0.13 0.44 0.13
Polonium-213 (98%) 0.0000042 sec 13,000 trillion a 8.4 - -

Thallium-209 (2%) 2.2 min 410 million P - 0.69 2.0

Lead-209 3.3 hr 4.7 million /6 - 0.20 -

Thorium-230" 77,000 yr 0.020 a 4.7 0.015 0.0016
Thorium-232" 7,300 yr 0.22 a 4.9 0.12 0.096
Tin-121m 55 yr 54 p, IT - 0.035 0.0049
Tin-121 (78%) 27 hr 970,000 6 - 0.11 -

Tin-126 250,000 yr 0.029 - 0.17 0.057
Antimony-126 12 days 85,000 1 - 0.28 2.8

Tritium (H-3)" 12 yr 9,800 p - 0.0057 -

Uranium-232 72 hr 22 a 5.3 0.017 0.0022

Uranium-233 160,000 yr 0.0098 a 4.8 0.0061 0.0013
Uranium-234" 240,000 yr 0.0063 a 4.8 0.013 0.0017
Uranium-235" 700 million yr 0.0000022 a 4.4 0.049 0.16
Thorium-231" 26 hr 540,000 16 - 0.17 0.026
Uranium-236 23 million yr 0.000065 a 4.5 0.011 0.0016
Uranium-238" 4.5 billion yr 0.00000034 a 4.2 0.010 0.0014
Thorium-234" 24 days 23,000 fi - 0.060 0.0093
Protactinium-234m" 1.2 min 690 million 8 - 0.82 0.012
Zirconium-93 1.5 million yr 0.0025 p - 0.020 -

Niobium-93m 14 yr 290 IT - 0.028 0.0019

This table summarizes key radioactive properties of selected radionuclides and their associated decay products (for
which information is presented in italics). Values are given to two significant figures. See the radionuclide-specific
fact sheets for further information. EC = electron capture, IT = isomeric transition, Ci = curie, g = gram, and MeV
million electron volts. A dash indicates that the entry is not applicable, and an "n" indicates that the isotope exists
naturally in the environment. (Sce the companion fact sheet on Radioactive Properties, Internal Distribution, and
Risk Coefficients for an explanation of terms and interpretation of radiation energies.)
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Recently, the American Chemical Society and the International Union of Pure and Applied Chemistry recommended a revised sys-
tem in which the groups are numbered consecutively from I to 18 as shown here. Because it may be some time before this revised
numbering system becomes widely accepted we have not adopted it in the main body of the text.
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CALCULATION SHEET

DATE: 03/1303

SUBJECT: kntgraid Bseline Emissions Reprl Non-SSFM Represented Constituents EmJsroons Rate Estlmatoln

PROJECT: WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00003
SHEET REV:A
SHEET NO.:55

Tatle B-A Feed RaID CatcuI2
LAW & HLW Supemate
Non-Rep Con1 MW
Be 9.0
CN 26,0
Co 58.9
Mo 05.9
Rh 102.9
Sb 121.7
Se 78.9
Sn 118.7
To 180.9
T) 204.3
) 238.0
V 50.9
W 183.8
Y 88.9

i06Ru
113mCd
134Cc
137mBa
2.26Ra
227Ac
228Ra
229Th
231Pa
232U
242Pu
243Am
59NI
79Se
00iY
93Z
93rnNb
242Cm

Tin Calc
126.Sn

106
113

134
137
226
227
228
229
231
232
242
243

59
79
90
93
93

242

149&.05 q/mo Na LAW Feed
6 72E+06 B4/mol Na HLW Feed
2.90&DI Ci Sn/kg Sn
1.39-07 kg/mol Na LAW
6.26E-08 kg/mol Na HLW

118.71 g/mol
l.17E-06 moVro1Na LAW
5.28E-DS rnol/mol Na HLW

E-04
E-03
E-04

E-03
E-04
E-04
E-04
E-06
E-04
E-04
E-03
E-04
E-04
E-05

FRP14
rnoVhr
0.00E+00
0.00E*00
0 D0E+00
0.00E+00
0.00E+00
0 D0E+39
0.00E+00
000E+00
0.DOE+ 00
0 00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Represeni
moumol Na Compound modl

1.21E-04 Zr 4.84
2.89E-04 P04 1.16
1.87E-04 6OCo 6.8
2.67E-04 Bi 1.07
5.54E-05 Zr 2.22
.07E-04 Sb-125 4.28

2.04E-04 F 8.1
liAE-06 Srn126 4.8
2.95E-05 Zr 118
2.13E404 F 8.52
6.18E-04 234U 2.47
2.14E-04 Bi 8.56
2.01E-04 Zr 8,04
2.02E-05 Sr-90 8.08

B/mel Na Bqi/
7.78E-O1 F 3.11
8.28E+05 Cd 3.30
370E+07 137Cs 1.48
i-38E-10 f37Cs 5.44
I19E+00 Zr 4.76

i.32E-*01 Zr 5.2B
2.31E 03 Zr 9.24
5.43E+01 232Th 2.17
3.85E401 Zr 1-54
i.30E#03 233U 5.20
2.9EW-1 24IPu 1.12
7.29E+00 241Am 2.92
1.29E+04 S3Ni 5.16
1.13E+04 F 4.52
770E+08 9OSr 3.08
1 92E+05 z 7.68
1.52E*05 Zr 6.00A
4.49E+02 243Cm 1 801

LAW & HLW Solids FRP14 feed labs
mol/mIl No moV/ mol/hr

Be 6.74E-03 3.SOE-02 5.15E+01 Na mol
CN 7.45E-02 2.98E-01 4,39E+02 Vol Flw
Co 9.25E-03 31DE-02 S.45E+01 Total Flow

Mo 8.20E-03 3 28E-02 4.83E+01
Rh 1.53E-03 6 12E-03 9.02E+00
Sb 8.35E.03 3-3.4E-02 4.92E+01
Se 7.97E-03 3 1 E-02 4.70E-Di
Sn 5.28E.05 2 tIE-04 3.11E-01
Ta 2.01E-04 8.04E-04 .18E+00

TI 2.67E-03 1.07E-02 1.57E+01

u 712E.02 2.85E-01 4.20Ei02
V 7.IE-04 3,04E-03 4.48E400
W 1,50E-03 6.32E-03 9,31E+00

Y 2.18E-03 8.72E-03 1.28E01
Bqlmol No BQA Sq/ht

106Ru 4.37E+08 i,75E+07 2.57E410

113mC6 1.38E+07 5.44E+07 8.01E+10
134Cs 3.15E+08 i-26E*07 1.86E+10
137m8a 3,28E409 i.31E+10 1.93E 13
226Ra i_52E-02 .08E+02 8&96E+0S
227Ac 7.68E405 3.07E+06 4.53E+09

22BRa l,59E+05 6 36&-05 9.37E,-08

229Th 6.83E03 2.65&.04 3.91E+07
231Pa 1.69E+06 6 7E+08 9.96E+09
232 1.38E+05 544&*05 8.01E+08
242Pu 1,44E+03 5 76E+03 8.4SE+06
243ArM 395E+04 1 58&+05 2,33E+08
59M 2.27E+08 9 08E06 1.34E410
79S6 128E+05 5.04E.05 7.42E+08
90Y 371&10 1 48&11 2.19E+14
93Z 5.46E+06 2,18&,07 3.22E10
93mNb 4.92E+06 1.97E407 2.90E+10
242Cm I 62E+05 5.46E05 9.55E+08

4 mol
0 !3/hj

52 h3/hr
0 Uhr FRPI4

1473 L/hr FRP14

403E-06 C/mol No
1 82E-04 Ct/mo1 Na

Sq/hr
E+00 0.DOE+00
E-06 0.0OE+00
E 08 000E+00
E*1O 0.00E+00
E+00 0.00E+0O
E401 0.OOE00
E+03 0.OOE+00
E+02 0.0OE+00
E02 0.00E+00
E+03 0.OOE400
E+00 000E400
E-.01 0.0OE+00
E+04 0.00E+00
E*04 0.00E 00
E+09 0.00EDO
E+05 0.00E+00
E05 0.00E+00
E+03 0.ODE00
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1 Objective

The objective of this calculation is to update the Steady State Flowsheet Model (ACM) feed vector for the updated
revision of the Integrated Emissions Baseline Report for the River Protection Project Waste Treatment Plant (Cook
2001).

2 Inputs

2.1 Design Inputs

Rev. 1 of the Emissions Report (Cook 2001) recommended that the highest concentration of the constituents be
used in the feed vector in order to obtain a bounding emissions estimate for the Waste Treatment Plant (WTP). The
feed vector used was based on several sources which included the Tank Farm Contractor Utilization Plan
(TFCOUP), the Best Basis Inventory (BBI), and the Aspen model. It was decided by the Emissions Feed Vector
Task team that only one source of information should be used to determine the feed vector. It was agreed that this
source is the BBI data (CCN# 044663). It was also decided that tanks to be evaluated to derive the feed vector are
those scheduled to be processed during Phase I as stated in the System Plan Run IC document (Allen 2002). The
tanks in scope are:

LAW
* AP-101 supernate
" AZ-101 supernate
* AZ-102 supernate
* AN-102 supernate
" AN-104 dissolved solids (salt cake) and supernate
" AN-107 supernate
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* AN-105 dissolved solids (salt cake) and supernate
* SY-101 supernate
" AN-103 dissolved solids (salt cake) and supernate
" AW-101 dissolved solids (salt cake) and supernate
" AP-104 supernate

HLW
* AZ-101 solids
" AZ-102 solids
" AY-102 solids
" C-106 solids
" AY-101 solids
" C-104 solids
" SY-102 solids
" C-107 solids
" AW-104 solids (sludge portion only)

Inventory from each tank is located in the BBI website http://twins.pnl.gov:8001/data/datamenu.htm. The
inventory is located under the subject area called Best Basis Inventory

Part of this calculation requires comparing BBI results to contract maximums. For the LAW feed, the following
Statement of Work (SOW) maximums, based on the WTP Statement of Work (DE-AC27-01RV14136)
Specification 7, Tables TS-7.1 and TS-7.2, were used:

LAW Contract Maximums
Chemical Analyte mol/mol Na

Al 2.5E-01
Ba .OE-04
Ca 4.OE-02
Cd 4.OE-03
Cl 8.9E-02
Cr 2.OE-02
F 2.OE-0I
Fe .OE-02
Hg 1.4E-05
K 1.8E-01
La 8.3E-05
Ni 3.OE-03

NO 2  3.8E-01
NO 3  8.OE-01
Pb 6.8E-04
PO4  1.3E-01
S04 7.OE-02

TIC as CO3  3.OE-01
TOC as oxalate 5.OE-01

U 1.2E-03
Radionuclide Bq/mol Na
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Chemical Analyte mol/mol Na
TRU* 4.8E+05

7Cs 2.0E+10
9Sr 8.OE+08
9Tc 7.IE+06
6Co 3.7E+05
154Eu 4.3E+06

* TRU is defined as alpha-emitting radionuclides with an atomic number greater than 92 with half-life greater than
10 years.

For the HLW feed, the SOW maximums are based on grams per 100 grams of non-volatile waste oxides. SOW
maximums are available for various non-volatile elements, volatile components, and radionuclides. The HLW
SOW maximums, per the WTP Statement of Work (DE-AC27-01RV14136) Specification 8, Tables TS-8. 1, TS-8.2,
TS-8.3, and TS-8.4 are:

HLW Non-Volatile Elements SOW Maximums
Maximum Maximum

Non-Volatile Element (grams /100 grams waste Non-Volatile Element (grams / 100 grams waste
oxides) oxides)

As 0.16 Zn 0.42
B 1.3 Ag 0.55
Be 0.065 Al 14
Ce 0.81 Ba 4.5
Co 0.45 Bi 2.8
Cs 0.58 Ca 7.1
Cu 0.48 Cd 4.5
Hg 0.1 Cr 0.68
La 2.6 F 3.5
Li 0.14 Fe 29

Mn 6.5 K 1.3
Mo 0.65 Mg 2.1
Nd 1.7 Na 19
Pr 0.35 Th 5.0
Pu 0.054 Ni 2.4
Rb 0.19 P 1.7
Sb 0.84 Pb 1.1
Se 0.52 Pd 0.13
Sr 0.52 Rh 0.13
Ta 0.03 Ru 0.35
To 0.26 S 0.65
Te 0.13 Si 19
TI 0.45 Ti 1.3
V 0.032 U 14
W 0.24 Zr 15
Y 0.16
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HLW Volatile Components SOW Maximums
Maximum

(grams / 100 grams waste oxides)
Cl 0.33

CO3  30
NO2  36
NO 3  (total NO2/NO 3) as NO 3
TOC 11
CN 1.6
NH, 1.6

HLW Radionuclides SOW Maximums
Radionuclide Maximum Radionuclide Maximum Radionuclide Maximum

(Ci/100 grams (Ci/100 grams (Ci/100 grams
waste oxide) waste oxide) waste oxide)

3H 6.5E-05 1291 2.9E-07 237Np 7.4E-05
14C 6.5E-06 137Cs 1.5E+0O 238Pu 3.5E-04

60Co l.OE-02 152Eu 4.8E-04 239Pu 3.AE-03
90Sr L.OE+01 154Eu 5.2E-02 241Pu 2.2E-02
99Tc 1.5E-02 155Eu 2.9E-02 241Am 9.OE-02
125Sb 3.2E-02 233U 9.OE-07 243+244Cm 3.OE-03
126Sn 1.5E-04 235U 2.5E-07

For the purposes of charge balancing the feed vector, the following element charges were used. Only the elements
tracked on the Steady State Flowsheet Model were charged balanced. Charges are based on the CRC Handbook
71s' Edition (CRC 1991).

Component Charges
Component Charge Component Charge Component Charge

Ag 1 NO2  -I 137Cs I
Al 3 NO3  -I 14C 4
As 5 OH - 151Sm 3
B 3 Oxalate -2 152Eu 3
Ba 2 Pb 2 154Eu 3
Be 2 Pd 2 155Eu 3
Bi 3 P0 4  -3 232Th 4
Ca 2 Rb 1 233U 6
Cd 2 Rh 3 234U 6
Ce 3 Ru 4 235U 6
Cl -1 Sb 3 236U 6
CN -I Se 4 237Np 4
CO 3  -2 Ta 5 238Pu 4
Co 3 Si 4 238U 6
Cr 3 SO 4  -2 239Pu 4
Cu 2 Sr 2 240Pu 4
F -I Te 4 241Pu 4
Fe 3 Th 4 241Am 3
Hg 2 Ti 4 243Cm 3

Volatile Components
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Component Charge Component Charge Component Charge
K I TI 5 244Cm 3
La 3 V 3 3H 1
Li 1 W 6 60Co 3

Mg 2 Y 3 63Ni 2
Mn 4 Zn 2 90Sr 2
Mo 6 Zr 4 99Tc 7
Na I 125Sb 3
Nd 3 126Sn 2
Ni 2 1291 -1

For the radionuclides, the activity per mole ratios used during charge balancing were based on the Tank by Tank
Feed Compositionfor Steady State Mass Balance calculation (Capps 2002). Only the ratios for the radionuclides
used during the charge balance process were used. The activity per mole ratios are:

Radionuclide Ci/kmol Radionuclide Cilkmoi
125Sb 1.30E+08 237Np 1.67E+02
126Sn 1.43E+03 238Pu 4.08E+06
1291 2.28E+01 238U 8.OOE-02

137Cs 1.19E+07 239Pu 1.48E+04
14C 6.26E+04 240Pu 5.45E+04

151Sm 3.97E+06 241Am 8.26E+05
152Eu 2.64E+07 241Pu 2.48E+07
154Eu 4.16E+07 243Cm 1.23E+07
155Eu 7.53E+07 244Cm 2.62E+07
232Th 2.55E-02 3H 2.90E+07
233U 2.25E+03 60Co 6.78E+07
234U 1.45E+03 63Ni 3.57E+06
235U 5.08E-01 90Sr 1.24E+07
236U 1.52E+01 99Tc 1.68E+03

Molecular weights of components were based on the CRC Handbook 71" Edition (CRC 1991). These are:

Analyte MW Analyte MW
/mol g/mol

Ag 107.8 N02 46.0
Al 26.9 N03 62.0
As 74.9 OH 17.0
B 10.8 Oxalate 88.0
Ba 137.3 Pb 207.2
Be 9.0 Pd 105.4
Bi 208.9 P04 94.9
Ca 40.0 Pr 140.9
Cd 112.4 Rb 85.5
Ce 140.1 Rh 102.9
Cl 35.4 Ru 101.1
CN 26.0 Sb 121.7
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Analyte MW Analyte MW
g/mol g/mol

Co 58.9 Se 78.9
Cr 51.9 Si 28..
Cu 63.5 SO4 96.1
F 18.9 Sr 87.6
Fe 55.8 Ta 180.9
Hg 200.6 Te 127.6
K 39.1 Th 232.0
La 138.9 Ti 47.9
Li 6.9 TIC as C03 60.0

Mg 24.3 TI 204.4
Mn 54.9 U(total) 238.0
Mo 95.9 V 50.9
Na 22.9 W 183.9
Nd 144.2 Y 88.9
NH3 17 Zn 65.4
Ni 58.7 Zr 91.2

2.2 Criteria

The following criteria were used in this calculation to develop the emissions feed vector:
" Constituents feed quantity selected is the highest value from all the tanks evaluated.
" SOW maximums shall be selected for all constituents that the SOW indicated has a maximum. Otherwise the

BBI information is used.
* The LAW transuranics are defined as: 237Np, 2 Pu, 2Pu, 24 0Pu, 24 1AM, 241Pu, 242Cm, Pu, Am, 243Cm, and

244Cm, per the contract specifications.
* For the HLW feed contract maximum calculations, the non-volatile compounds are all those in the feed except

Cl, CN, F, NH 3, NOz, NO 3, OH, oxalate, P0 4 , SO 4, and CO3.

3 Background

The previous emissions profiles for the Waste Treatment Plant (WTP) have been based on a feed vector generated
from various sources. For the profile generated in the Integrated Emissions Baseline Report for the River
Protection Project Waste Treatment Plant (Cook 2001), the feed vector was based on data from the Best Basis
Inventory, data from the ACM model, and the TFCOUP Rev. 2.

In March 2002, an update to the emissions profile was generated and can be found in the Integrated Emissions
Baseline Report Update (Berrios 2002). The feed vector for this profile was based on a comparison between what
was used in the Integrated Emissions Baseline Report for the River Protection Project Waste Treatment Plant
(Cook 2001) and data from the TFCOUP Rev. 3a. The highest constituent concentration between the two sources
was selected as the preferred feed quantity.

In May 2002, an Emissions Task Team was developed to resolve issues pertaining to the basis of the WTP
emissions profiles. This team was comprised of personnel from Process Engineering, Process Technology,
Environmental Safety and Health, and Research and Technology. One of the issues that required evaluation was
the feed vector (CCN# 034316). The required action for the team was to arrive to a commonly agreed feed vector
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for inorganic constituents that would be representative of the WTP feed yet be adequately conservative for

emissions estimates. The Emissions Task Team decided to maintain a single data source for developing the
emissions feed vector. This source is the BBI. Thus, the emissions feed vector requires to be updated. This
calculation arrives at the new feed vector to be used for future emissions profiles.

It should be noted that the BBI data was only retrieved for the tanks being processed during the Phase I of the WTP.
If at any point, the tanks to be processed through Phase I changes, this calculation will require to be updated.

4 Applicable Codes and Standards

No codes and standards were used in this calculation.

5 Methodology

The following methodology was used in this calculation.

5.1 LAW

" Data for the LAW tanks was obtained from the Best Basis Inventory on the web site

http://twins.pnl.gov:8001/twins.htm. This data was downloaded on September 2002 and can be found in

Appendix C sorted by tanks. Units of this data are:
" Chemical Analytes: kg
" Radionuclides: Ci

* For inventories that included supernatant and salt cake, both numbers were added together to get a total
constituent inventory.

" Chemical analyte weight was converted to moles by multiplying by 1000 grams/kg and dividing by the
molecular weight of the analyte in grams/mol. The maximum concentration in moles per constituents was then
selected, except for Na. Reason being that the low sodium moles will give the highest concentration when

based on mol/mol of Na.
" Radionuclides maximum activity in Ci was selected per constituent.

* Statement of Work maximums were used for constituents that had one specified. Otherwise, the maximum BBI
data was used.

* Once the new feed quantities were selected, they were charge balanced. For this process, only the constituents
tracked on the Steady State Flowsheet Model were charge balanced. If the final overall charge was positive,
then the amount of negative charges was adjusted to counteract the positive balance. If the final overall charge
was negative, then the positive charges were adjusted to counteract the negative balance.

* After the charges were balanced, the final feed vector was converted to the units used by the Steady State
Flowsheet Model. Chemical analytes were converted to a ratio of moL/mol Na and the radionuclides were
converted to a ratio of Bq/mol Na.

5.2 HLW

* Data for the HLW tanks was obtained from the Best Basis Inventory on the web site
http://twins.pnl.gov:8001/twins.htm. This data was downloaded on September 2002 and can be found in
Appendix D sorted by tanks. Units for this data are:
* Chemical Analyte: kg
" Radionuclides: Ci
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* For analytes that have several data points, these were added together to obtain a total inventory for the analyte.

* Chemical analyte weight was converted to moles by multiplying by 1000 grams/kg and dividing by the
molecular weight of the analyte in grams/mol. The maximum concentration in moles per constituents was then
selected, except for Na. Reason being that the low sodium moles will give the highest concentration when
based on mols/mol of Na.

* Radionuclides maximum activity in Ci was selected per constituent.

* Statement of Work maximums were used for constituents that had one specified. Otherwise, the maximum BBI
data was used. In order to determine to the SOW maximum, the amount of total non-volatile oxides had to be
calculated. Once this number was obtained, the feed quantity required, per the SOW maximum, was
calculated.

* Once the new feed quantities were selected, they were charge balanced. For this process, only the constituents
tracked on the Steady State Flowsheet Model were charged balanced. If the final overall charge was positive,
then the amount of negative charges adjusted to counteract the positive balance. If the final overall charge was
negative, then the positive charges were adjusted to counteract the negative balance.

" After the charges were balanced, the final feed vector was converted to the units used by the Steady State
Flowsheet Model. Chemical analytes were converted to a ratio of mol/mol Na and the radionuclides were
converted to a ratio of Bq/mol Na.

6 Assumptions

" For compounds with multiple valance states, the most common valance state (or state that is most appropriate
for high level waste) has been assumed.

" Only WTP Phase I tanks will be processed with the new WTP 2+2 configuration. If at a later time, the feed
sequence for WTP changes and new tanks are added to the scope of the project, then this calculation will be
revised to include the inventories of the new added tanks.

7 Calculations

These calculations were performed with a Microsoft Excel@ 97 spreadsheet on a Compaq PC workstation. A detail
calculation of each step is presented in this section for at least one constituent. The rest of the calculations are
presented in the spreadsheets found in Appendix A for LAW and Appendix B for HLW.

7.1 LAW

7.1.1 Data Collection

The spreadsheet for the LAW portion of the calculation can be located in Appendix A. Table A-I shows the raw
data from the BBI for the chemical analytes in kilograms. This data was then converted to moles by multiplying by
1000 g/kg and dividing by the constituent's molecular weight in g/mole. Silver is used as an example:

Ag: 20.9 kg * 1000 g / kg * 1 mole / 107.9 g = 194 mole Ag

Table A-2 shows the data in moles for all chemical analytes. The highest feed quantity for each constituent was
then selected except for Na, The reason being is that the lowest Na concentration would give the highest
constituent concentration based on moles per moles of Na (mol/mol Na). The last column on Table A-2 shows the
selected feed in units of mol.
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For the radionuclides, the raw data from BBI is presented in Table A-3. The maximum activity, in Ci, per

constituent was selected and is shown in the last column of the table.

7.1.2 Comparison with SOW Maximum

The selected chemical analytes and radionuclide feed quantities were then compared to the SOW maximums. For
constituents with SOW maximum, this amount was selected for their feed concentration. BBI calculated feed
quantity was used for all other constituents without SOW maximum. For chemical analytes, SOW maximums are

given in terms of mol/mol Na, therefore data was converted to these units to do the comparison. The chemical
analytes amount in moles was divided by the moles of Na to obtain mol/mol Na. For example,

Ag
mol: 9.04E+02 moles
Na: 7.48E+06 moles
Concentration = 9.04E+02 / 7.48E+06 = 1.:21E-04 mol/mol Na

The amount in mol/mol Na was then compared to the SOW maximum. Examples for aliminum and calcium are

shown below.

Al
mol: 8.07E+06 mol
Concentration = 8.07E+06 mol Al / 7.48E+06 mol Na = 1.08 mol/mol Na
SOW maximum = 0.25 mol/mol Na
Concentration selected = SOW maximum = 0.25 mol/mol Na

Ca
mol: 5.09E+04 mol
Concentration = 5.09E+04 mol Ca / 7.48E+06 mol Na = 6.8E-03 mol/mol Na
SOW maximum = 4.OE-02 mol/mol Na
Concentration selected = SOW maximum = 4.OE-02 mol/mol Na

For constituents without SOW maximums, the BBI feed quantity was used. Table A-4 shows the calculation for all
the constituents. The final selected amounts were then converted back to moles by multiplying by the total Na
moles (7.48E+06 moles) to facilitate the feed charge balancing.

For the radionuclides, the SOW maximum is given in terms of Bq/mol Na, therefore data was converted to these
units for comparison. The Ci amount was converted to Bq by multiplying by 3.7E+10 Bq/Ci and then dividing by
the moles of Na (7.48E+06 moles) to get the units of Bq/mol Na. Constituents without SOW maximums were kept
at the BBI feed quantity value. For example,

' 06Ru: 3.05E-04 Ci * 3.7E+10 Bq/Ci * 1 / 7.48E+06 moles Na = 1.5 Bq/mol Na

The calculated amount in Bq/mol Na was then compared to the SOW maximum. If the SOW maximum was lower
than the calculated number, then the SOW maximum was selected. For constituents without SOW maximum, the
calculated value was selected. Examples are shown below.

'Cs: 5.65E+06 Ci * 3.7E+10 Bq/Ci * I / 7.48E+06 moles Na = 2.8E+10 Bq/mol Na
SOW maximum = 2.OE+10 Bq/mol Na
Concentration selected = SOW maximum= 2.OE+10 Bq/mol Na
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Table A-5 shows the calculation for all the radionuclides. The selected amounts were then converted to Ci to

facilitate in the feed charge balancing. Conversion to Ci was done by multiplying the Bq/mol Na by I Ci / 3.7E+10

Bq and then by the moles of Na (7.48E+06 moles). For example,

'06Ru: 1.51 Bq/mol Na * I Ci / 3.7E+10 Bq * 7.48E+06 mol Na = 3.05E-04 Ci

For the transuranics, the SOW maximum is given as a whole amount of 4.80E+05 Bq/mol Na. The LAW
transuranics are defined as 237Np, 238Pu, 2391u, 24 0Pu, 241 Am, 241 , 242 Cm, 24 2 Pu, 243Am, 243 Cm, and 2

44Cm. The sum

of all these in Bq/mol Na were added together to determine the overall concentration (Table A-5 shows the amounts

of the radionuclides in Bq/mol Na). The summation is:
2 7Np 2.75E+04 Bq/mol Na

Pu 7.27E+04 Bq/mol Na
2 9Pu = 8.61E+05 Bq/mol Na
240 Pu 1.52E+05 Bq/mol Na
241Am = 1.22E+07 Bq/mol Na
241pU = 3.58E+06 Bq/mol Na
24 2Cm = 3.08E+04 Bq/mol Na
24 2Pu = 1.91E+0l Bq/mol Na
24 3Am = 5.OOE+02 Bq/mol Na
24 3Cm = 2.56E+03 Bq/mol Na
244CM= 1.78E+04 Bq/mol Na
Total 1.70E+07 Bq/mol Na

The total amount is higher than the SOW maximum, therefore the SOW maximum will be used as the feed
quantity. To calculate the feed quantity based on the SOW maximum, the total concentration was divided equally
between all the transuranics. This was done by dividing the feed quantity by the total feed quantity and then
multiplying by the SOW maximum.
2 7Np = 2.75E+04 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 7.78E+02 Bq/mol Na
2 8Pu = 7.27E+04 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 2.06E+03 Bq/mol Na
2 9Pu 8.61E+05 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 2.44E+04 Bq/mol Na
24 0Pu = 1.52E+05 Bq/mol Na! 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na 4.3 IE+03 Bq/mol Na
241 AM = 1.22E+07 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 3.46E+05 Bq/mol Na
241pU = 3.58E+06 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 1.01E+05 Bq/mol Na
24CM= 3.08E+04 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 8.72E+02 Bq/mol Na
242pU = 1.91E +O1 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 5.42E-0I Bq/mol Na
24 3Am = 5.OOE+02 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 1.41E+O1 Bq/mol Na
24 3Cm 2.56E+03 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 7.25E+01 Bq/mol Na
244CM 1.78E+04 Bq/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bq/mol Na = 5.04E+02 Bq/mol Na
To verify the calculation, the new concentrations were added together to make sure they matched the SOW
maximum. Total sum is 4.80E+05 Bq/mol Na which is the same as the SOW maximum.

7.1.3 Feed Charge Balance

Once the final feed quantities were determined, the feed was charge balanced. Only the constituents that are
tracked on the Steady State Flowsheet Model were charge balanced.

For the chemical analytes, the feed quantity in moles was multiplied by the charge to get the total constituent's
charge. For example,
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Ag
9.04E+02 moles * I = 9.04E+02 moles

After all the charges were calculated they were added together. Table A-6 shows the charge balance calculation for
the chemical analytes. Constituents that have a charge of zero (0) are not tracked in the Steady State Flowsheet

Model. Total charge for chemical analytes is -27,791,598.

For the radionuclides, the Ci amount was converted to mol by multiplying by the activity per mole ratio. The

activity per mole ratio used are the ones presented in Section 2.0. For example,

12sSb

Feed quantity: 4.02E+03 Ci
Activity per mole = 1.30E+08 Ci/kmol
Amount in moles = 4.02E+03 Ci * 1 kmol / 1.30E+08 Ci * 1000 mol / kmol = 3.09E-02 mol

The amount of the radionuclide in moles was then multiplied by the charge to get the total charge for the
constituent.

125Sb
Total charge = 3.09E-02 mol * 3 = 9.28E-02

The same calculation was performed for all the radionuclides tracked in the Steady State Flowsheet Model. This
calculation can be found in Table A-7. After all the charges were calculated, they were added together to get the

total charge. The total charge for all radionuclides is 92,071.

The total charges for radionuclides and chemical analytes were then added together to obtain the overall charge of
the feed:

-32,652,468 (chemical analytes charge) + 92,120 (radionuclides charge) = -32,560,348

Being highly negative, the amount of Na was then adjusted to counteract the positive charge. In order to add this
much Na, all the positive charges were also readjusted to keep the concentrations selected. To do this, all the
positive charges were added together (both chemical and radionuclide). This total positive charge is 16,824,502.
The new mole amount needed per constituent was calculated by multiplying the original moles charge by the new
amount of positive mole charges needed divided by the total positive mole charges. For example,

Ag
Original mole charges = 904
New mole charges = 904 * 32,652,468 / 16,824,502 = 1.75E+03 new positive mole charges of Ag

This value was then converted back to actual moles by dividing by the charge of the analyte.

Ag = 1.75E+03 / +1 = 1.75E+03 moles of Ag needed
Based on this new ratio, the new moles of Na are:
7.48E+06 moles Na * 32,652,468 / 16,824,502 = 1.45E+07 / +1 = 1.45E+07 new moles of Na

The new mol/mol Na concentration are then based on this new Na amount. Therefore for Ag:

Ag: 1.75E+03 / 1.45E+07 = 1.21E-04 mol/mol Na



CALCULATION SHEET PROJECT: RPP-WTP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001
DATE: 12/04/02 SHEET REV: OA

SHEET NO.: 13
SUBJECT: Updated Emissions Run Feed Vector

This concentration is equivalent to the one previously calculated before the charge balance thereby confirming that

the ratio was applied correctly. Table A-8 shows the new ratio adjustment process for the chemical analytes. Table

A-9 shows the adjustment for the radionuclides.

The chemical analyte feed vector for LAW for emissions purposes is shown in Table A-10. Table A-1I shows the
finalized radionuclide feed vector for LAW.

7.2 HLW

7.2.1 Data Collection

The spreadsheet for the HLW portion of the calculation can be located in Appendix B. Table B-I shows the raw

data from the BBI for the chemical analytes in kilograms. This data was then converted to moles by multiplying by
1000 g/kg and dividing by the molecular weight in g/mole. Silver is used as an example:

Ag: 117 kg * 1000 g / kg * 1 mole / 107.9 g = 1,080 mole Ag

Table B-2 shows the data in moles for all chemical analytes. The highest amount for each constituent was then

selected except for Na. The reason being is that the lowest Na concentration would give the highest constituent

concentration based on moles per moles of Na (mol/mol Na). The last column on Table B-2 shows the selected

feed.

For the radionuclides, the raw data from BBI is presented in Table B-3. The maximum activity, in Ci, per each

constituent was selected and is shown in the last column of the table.

7.2.2 Comparison with SOW Maximums

The selected chemical analytes and radionuclide feeds were then compared to the SOW maximums. For
constituents with SOW maximum, this amount was selected for their feed concentration. For constituents without a
SOW maximum, the selected feed was used. To determine the SOW maximum, first the amount of non-volatile
oxides had to be calculated. Non-volatile compounds include all components except Cl, CN, F, NH 3, NO 2, NO 3,
OH, oxalate, P0 4, SO 4, and CO 3. Table B-4 shows the calculation of the total oxides mass.

Silver is used as an example to demonstrate the calculation process. First, the amount of each constituent per mole
was converted to grams by multiplying by the molecular weight.

Ag: 9.82E+03 moles * 107.87 g / mol = 1 .06E+06 grams

The charge per each constituent was then obtained as shown in Section 2.0. In order to calculate the amount of
oxygen needed to form the oxides, the constituent charge was divided by the charge of oxygen.

Ag (0 needed)
charge = I
Oxygen needed = 1/2 = 0.5

The mass of oxygen associated with each constituent in the oxide form is then the number of oxygens ratio times
the moles of the constituent times the molecular weight of oxygen (16 g/mole).
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Ag (Mass of oxygen)

9.82E+03 moles Ag * 0.5 moles 0 / moles Ag * 16 g 0 / mole 0 = 7.86E+04 g 0

This process was then repeated for all the constituents. Once all the numbers were calculated, the total amount of

oxides in grams was calculated by adding all the constituents' weights together with the oxygen weight.

Total mass of constituents: 4.36E+08 grams
Total mass of oxygen: 2.OE+08 grams
Total mass of oxides: 4.36E+08 grams + 2.OE+08 grams = 6.36E+08 grams

The SOW maximum feed was then calculated by multiplying the constituents SOW maximum ratio by the total

mass of oxides and dividing by 100. SOW maximum ratios used are those presented in Section 2.0.

Ag:
Total mass oxides = 6.36E+08 grams
SOW maximum ratio = 0.55 / 100 g of oxides
SOW maximum feed quantity = 6.36E+08 * 0.55/100 = 3.50E+06 grams

The calculated SOW maximum feed quantity was then compared to the selected feed quantity. If the selected feed
quantity was higher than the SOW maximum, then the SOW maximum was used. For constituents without a SOW
maximum, the selected feed quantity was selected as the emissions feed.

Ag:
SOW maximum feed quantity = 3.50E+06 grams
Actual feed quantity = 1.06E+06 grams
Feed quantity selected = SOW maximuml= 3.50E+06 grams

An example where SOW maximum feed quantity was selected is Chromium.

Cr:
SOW maximum feed quantity = 4.32E+06 grams
Actual feed quantity = 1.34E+07 grams
Feed quantity selected = SOW maximum = 4.32E+06 grams

Table B-5 shows the rest of the comparisons and the selected feed in grams for HLW chemical analytes.

For the radionuclides a similar approach was used. The SOW maximum Ci feed was calculated by multiplying the
total oxide mass by the SOW maximum ratio and dividing by 100. '25Sb is usd as an example:

125 b
SOW maximum ratio: 3.20E-02 Ci / 100 grams of oxides
Total oxide mass: 6.36E+08 grams
SOW maximum feed quantity = 6.36E+08 * 3.20E-02 / 100 = 2.03E+05 Ci

This SOW maximum feed quantity was then compared to the selected feed quantity.

125Sb
SOW maximum feed quantity = 2.03E+05 Ci

Actual feed quantity = 6.18E+03 Ci
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Selected feed quantity = 2.03E+05 Ci

Table B-6 shows the rest of the calculation for the remaining radionuchdes.

7.2.3 Feed Charge Balance

Once the final feed quantities were determined, the feed was charge balanced. Only the constituents that are
tracked on the Steady State Flowsheet Model were charge balanced for the purposes of this calculation.

For the chemical analytes, the feed quantity in moles was multiplied by the charge to get the total constituent's
charge. For example,

Ag
3.24E+04 moles * I = 3.24E+04 moles

After all the charges were calculated they were added together. Table B-7 shows the charge balance calculation for
the chemical analytes. Constituents that have a charge of zero (0) are not tracked in the Steady State Flowsheet
Model.

For the radionuclides, the Ci amount was converted to mol by multiplying by the activity per mole ratio. The
activity per mole ratio used are the ones presented in Section 2.0. For example,

25 b
Feed quantity: 2.03E+05 Ci
Activity per mole = 1.30E+08 Ci/kmol
Amount in moles = 2.03E+05 Ci * I kmol / 1.30E+08 Ci * 1000 mol / kmol = 1.56 mol

The amount of the radionuclide in moles was then multiplied by the charge to get the total charge for the
constituent.

125Sb

Total charge = 1.56 mol * 3 = 4.69 mol

The same calculation was performed for al[ the radionuclides tracked in the Steady State Flowsheet Model. This
calculation can be found in Table B-8. After all the charges were calculated, they were added together to get the
total charge.

The total charges for radionuclides and chemical analytes were then added together to obtain the overall charge of
the feed:

29,810,608 (chemical analytes charge) + 2,108,359 (radionuclides charge) = 31,918,968 mol charges

Being highly positive, the amount of OH is then adjusted to counteract the positive charge. The added amount of
OH is 31,918,968 moles.

The final chemical analytes feed vector, in moles, is then converted to mol/mol Na by diving all the constituents by
the total moles of sodium (5.25E+06 moles). The chemical analyte feed vector for HLW for emissions purposes is
found in Table B-9.
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The final radionuclide feed vector, in curies, is then converted to Bq per mol of Na by multiplying the Ci amount by
3.7E+10 and then dividing by the sodium moles (5.25E+06 moles). For example,

106 Ru
Feed quantity = 621 Ci
Mol Na = 5.25E+06 moles
Conversion to Bq/mol Na = 621 Ci * 3.7E+10 Bq/Ci * 1/ 5.25E+06 mol Na = 4.37E+06 Bq/mol Na

The final radionuclide feed vector is presented in Table B-10.

8 Results and Conclusions

The HLW and LAW feed vectors for the WTP emissions profiles have been developed in this calculation by using
the BBI data as the main basis. Calculated feed quantities were compared to the SOW maximums. If the SOW
maximum was higher than the calculated number, then the SOW maximum was used. If the actual calculated
number was higher than SOW maximum, then the SOW maximum was used. Otherwise the calculated number
was selected as the constituent's feed quantity. The tables below show the final feed vector for LAW and HLW
respectively. This feed vector will be incorporated in the Steady State Flowsheet Model to support future emissions
profiles.

LAW Che ical Analytes Emissions Feed Vector
Analyte mol/mol Na Analyte mol/mol Na

Ag 1.2 1E-04 N02 1.96E-01
Al 2.50E-01 N03 4.12E-01
As 6.11E-04 OH 1.55E+00
B 6.46E-03 Oxalate 2.58E-01
Ba 1.OOE-04 Pb 6.80E-04
Be 1.21E-04 Pd 8.04E-06
Bi 2.02E-04 P04 6.70E-02
Ca 4.00E-02 Pr 3.49E-07
Cd 4.OOE-03 Rb 1.35E-05
Ce 3.02E-04 Rh 5.54E-05
Cl 4.59E-02 Ru 6.13E-05
CN 2.89E-04 Sb 1.07E-04
Co 1.67E-04 Se 2.04E-04
Cr 2.OOE-02 Si 1.68E-02
Cu 2.21E-04 S04 3.61E-02
F 1.03E-01 Sr 4.82E-05
Fe l.OOE-02 Ta 2.95E-05
Hg 1.40E-05 Te 3.85E-07
K 1.80E-01 Th 2.15E-05
La 8.30E-05 Ti 9.66E-05
Li 3.95E-03 TIC as C03 1.55E-01
Mg 1.78E-03 TI 2.13E-04
Mn 4.87E-03 U(total) 6.18E-04
Mo 2.67E-04 V 2.14E-04
Na 1.00E+00 W 2.01E-04
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Analyte mol/mol Na Analyte mol/mol Na
Nd 1.69E-04 Y 2.02E-05
NH3 1.02E-02 Zn 4.05E-04
Ni 3.OOE-03 Zr 3.59E-04

LAW Radionuclide Emissions Feed Vector
Analyte Bg/mol Na Analyte Bq/mol Na

106Ru 7.78E-01 236U 6.93E+02
11 3mCd 8.26E+05 2 37Np 7.78E+02
125Sb 1.99E+07 238Pu 2.06E+03
126Sn 1.49E+05 238U 4.45E+03
1291 2.88E+03 239Pu 2.44E+04
134Cs 3.70E+07 240Pu 4.3 1E+03
137Cs 2.OOE+10 241Am 3.46E+05
137mBa 1.36E+10 241Pu 1.01E+05
14C 2.64E+05 242Cm 4.49E+02
151Sm 2.47E+08 242Pu 2.79E-01
152Eu 1.30E+06 243Am 7.29E+00
154Eu 4.30E+06 243Cm 7.25E+01
155Eu 7.42E+06 244Cm 5.04E+02
226Ra 1.19E+00 3H 3.53E+06
227Ac 1.32E+01 59Ni 1.29E+04
228Ra 2.3 1E+03 60Co 3.70E+05
229Th 5.43E+01 63Ni 2.37E+06
231Pa 3.85E+01 79Se 1.13E+04
232Th 5.54E+02 90Sr 8.OOE+08
232U 1.30E+03 90Y 7.70E+08
233U 1.03E+04 93mNb 1.52E+05
234U 5.99E+03 93Zr 1.92E+05
235U 2.31E+02199Tc 7.1OE+06

HLW Chemical Analytes Emissions Feed Vector
Analyte mol mol/mol Na Analyte mol mol/mol Na

Ag 3.24E+04 6.17E-03 N02 7.96E+05 1.5 1E-01
A] 3.30E+06 6.28E-01 N03 3.69E+06 7.03E-01
As 1.36E+04 2.59E-03 OH 4.54E+07 8.64E+00
B 7.65E+05 1.46E-01 Oxalate 7.95E+05 1.51E-01
Ba 2.08E+05 3.97E-02 Pb 3.38E+04 6.43E-03
Be 4.59E+04 8.74E-03 Pd 7.77E+03 1.48E-03
Bi 8.52E+04 1.62E-02 P04 6.19E+05 1.18E-01
Ca 1.13E+06 2.14E-01 Pr 1.58E+04 3.01E-03
Cd 2.55E+05 4.85E-02 Rb 1.41E+04 2.69E-03
Ce 3.68E+04 7.OOE-03 Rh 8.03E+03 1.53E-03
Cl 5.91E+04 1.13E-02 Ru 2.20E+04 4.19E-03
CN 3.91E +05 7.45E-02 Sb 4.38E+04 8.35E-03
Co 4.86E+04 9.25E-03 Se 4.18E+04 7.97E-03
Cr 8.31E+04 1.58E-02 Si 4.30E+06 8.19E-01
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Analyte mol mol/mol Na Analyte mol mol/mol Na
Cu 4.81E+04 9.15E-03 S04 8.77E+04 1.67E-02
F 1.17E+06 2.23E-01 Sr 3.77E+04 7.19E-03
Fe 3.30E+06 6.29E-01 Ta 1.05E+03 2.01E-04
Hg 3.17E+03 6.03E-04 Te 6.48E+03 1.23E-03
K 2.11E+05 4.02E-02 Th 1.37E+05 2.61 E-02
La 1.19E+05 2.27E-02 Ti 1.73E+05 3.29E-02
Li 1.29E+05 2.46E-02 TIC as C03 3.18E+06 6.05E-01
Mg 5.49E+05 1.05E-01 T1 1.40E+04 2.67E-03
Mn 7.53E+05 1.43E-01 U(total) 3.74E+05 7.12E-02
Mo 4.3 1E+04 8.20E-03 V 4.OOE+03 7.61E-04
Na 5.25E+06 1.00E+00 W 8.30E+03 1.58E-03
Nd 7.50E+04 1.43E-02 Y 1.14E+04 2.18E-03
NH3 5.98E+05 1.14E-01 Zn 4.08E+04 7.77E-03

Ni I 2.60E+05 4.95E-02 Zr 1.05E+06 1.99E-01

HLW Radionuclide Emissions Feed Vector
Analyte Ci Bq/mol Na Analyte Ci Bq/mol Na

106Ru 6.2 1E+02 4.37E+06 236U 6.48E-01 4.57E+03
113mCd 1.93E+03 1.36E+07 237Np 4.70E+02 3.3 1E+06
125Sb 2.03E+05 1.43E+09 238Pu 2.23E+03 1.57E+07
126Sn 9.54E+02 6.72E+06 238U 1.17E+01 8.24E+04
1291 1.84E+00 1.30E+04 239Pu 1.97E+04 1.39E+08
134Cs 4.47E+02 3.15E+06 240Pu 1.08E+03 7.61E+06
137Cs 9.54E+06 6.72E+10 241Am 5.72E+05 4.03E+09
137mBa 4.66E+05 3.28E+09 241Pu 1.40E+05 9.85E+08
14C 4.13E+01 2.91E+05 242Cm 2.30E+01 1.62E+05
151Sm 6.36E+05 4.48E+09 242Pu 2.05E-01 1.44E+03
152Eu 3.05E+03 2.15E+07 243Am 5.61E+00 3.95E+04
154Eu 3.3 1E+05 2.33E+09 243Cm 1.91E+04 1.34E+08
155Eu 1.84E+05 1.30E+09 244Cm 1.91E+04 1.34E+08
226Ra 2.16E-02 1.52E+02 3H 4.13E+02 2.91E+06
227Ac 1.09E+02 7.68E+05 59Ni 3.22E+02 2.27E+06
228Ra 2.25E+01 1.59E+05 60Co 6.36E+04 4.48E+08
229Th 9.41E-0I 6.63E+03 63Ni 3.01E+04 2.12E+08
231Pa 2.40E+02 1.69E+06 79Se 1.79E+01. 1.26E+05
232Th 4.99E+00 3.52E+04 90Sr 6.36E+07 4.48E+I I
232U 1.93E+01 1.36E+05 90Y 5.27E+06 3.71E+10
233U 5.72E+00 4.03E+04 93mNb 6.98E+02 4.92E+06
234U 2.08E+01 1.47E+05 93Zr 7.75E+02 5.46E+06
235U 1.59E+001 1.12E+04 99Tc 9.54E+04 6.72E+08
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Table A-1 LAW Chemical Analytes Feed Quantities in Kg

Analyte Unit Tank
AN-102 AN-103 AN-104 AN-105 AN-107 AP-101 AP-104 AW-101 AZ-101 AZ-102 SY-101

Ag kg 2.09E+01 8.30E+01 7.86E+01 9.75E+01 6.13E+00 2.66E+00 1.05E+01 6.23E+01 2.43E+01 1.25E+01 7.85E+01
Al kg 4.80E+04 2.18E+05 1.38E+05 1.60E+05 9.07E+02 2.93E+04 6.11E+04 1.25E+05 2.58E+04 1.26E+03 3,52E+04
As kg O.OOE+00 3.16E+02 2.51E+02 2.27E+02 1.55E+02 5.31E+00 7.26E+00 3.42E+02 2.52E+01 1.29E+01 1.58E+02
B kg 0.OOE+00 5.22E+02 5.17E+02 4.40E+02 9.13E+01 6.75E+01 1.73E+02 4.90E+02 6.10E+01 1.36E+01 1.44E+02
Ba kg 1.05E+02 1.58E+02 1.18E+02 1.14E+02 1.93E+01 1.39E+00 2.52E-01 1.38E+01 2.53E-01 1.57E-01 7.90E+01
Be kg 1.06E+01 1.58E+01 1.45E+01 1.14E+O1 3.06E+00 5.57E+00 5.1OE-01 7.47E+00 9.57E-01 7.43E-02 7.90E+00
Bi kg 1.69E+02 3.16E+02 2.34E+02 2.27E+02 2.76E+01 1.05E+01 1.05E+02 4.78E+01 O.00E+00 1.56E+00 5.78E+01
Ca kg 1.60E+03 5.27E+02 7.17E+02 1.96E+03 2.04E+03 3.25E+01 2.36E+02 7.87E+02 1.21E+02 3.41E+01 2.68E+02
Cd kj 2.08E+02 3.53E+01 3.35E+01 3.95E+01 2.29E+02 8.43E+00 5.24E+00 2.25E+01 6.75E+00 1.70E+00 7.90E+00
Ce kg 0.OOE+00 3.16E+02 2.34E+02 2.27E+02 1.87E+02 3.15E-01 2.46E-01 6.24E+01 1.92E-01 7.61E-02 1.58E+02
Cl kg 1.17E+04 2.82E+04 2.86E+04 3.72E+04 7.85E+03 8.35E+03 2.44E+04 2.80E+04 4.56E+02 2.36E+02 1.87E+04
CN kg 0.00E+00 2.84E+01 0.OOE+00 0.OOE+00 1.60E+01 2.40E+01 1.09E+02 0.OOE+0 0.OOE+00 2.44E+01 O.OOE+00
Co kg 0.OOE+00 1.43E+02 4.69E+OI 4.55E+01 1.38E+01 1.48E+00 2.89E+00 2.34E+01 1.92E-01 7.43E-02 3.15E+O1
Cr kg 8.64E+02 2.52E+03 4.99E+03 7.34E+03 5.90E+02 6.03E+02 1.98E+03 1.22E+03 2.18E+03 2.27E+03 3.57E+02
Cu kg 8.31E+01 3.18E+01 3.37E+01 3.26E+01 1.05E+02 6.75E+00 1.06E+01 3.19E+0I 1.21E+01 3.41E+00 2.56E+0l
F kg 2.18E+03 3.53E+03 2.39E+03 6.14E+03 2.48E+04 1.22E+04 5.13E+02 1.01E+04 5.28E+03 3.51E+03 1.62E+02
Fe k 1.43E+02 2.15E+02 3.80E+02 4.03E+02 5.81E+03 1.05E+01 5.24E+01 8.25E+02 6.76E+01 1.70E+01 7.90E+01
H9 k 0.00E+00 4.66E+0o 0.OOE+00 0.OOE+0 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 4.59E-02 2.03E-01 6.30E-03
K kg 7.77E+03 4.81E+04 2.40E+04 2.52E+04 6.53E+03 1.32E+05 8.39E+03 1.68E+05 1.44E+04 9.86E+03 7.04E+03
La kg 5.93E+00 8.72E+01 1.18E+02 6.22E+01 1.22E+02 5.48E+00 4.17E-01 1.62E+01 O.OOE+00 1.17E-02 5.27E+00
Li kg 2.09E+01 2.04E+02 6.95E+01 6.45E+01 9.19E+00 1.43E+00 8.39E-02 1.47E+01 1.68E+00 4.93E-01 1.58E+01
Mg kg 1.14E+02 3.24E+02 2.34E+02 2.27E+02 2.76E+01 1.05E+01. 1.05E+02 1.79E-02 1.21E+02 3.41E101 1.58E+02
Mn kg 7.06E+01 3.24E+01 5.98E+01 7.24E+01 2.OOE+03 O.OOE+00 1.05E 101 6.36E+02 O.OOE+00 3.41E+00 1.58E+01
Mo kg 1.73E+02 3.31E+02 3.07E+02 3.72E+02 1.27E+02 6.11E+01 2.36E+02 2.64E+02 2.91E+02 1.67E+02 2.12E+02
Na kg 7.94E+05 1.06E+06 1.07E+06 1.1OE+06 7.28E+05 5.45E+05 5.52E+05 1.09E+06 3.35E+05 1.72E+05 4.28E+05
Nd kg 2.09E+02 3.16E+02 2.34E+02 2.27E+02 3.53E+02 1.05E+0[ 1.05E+02 4.78E+01 1.21E+02 3.41E+01 1.58E+02
NH3 kg 0.OOE+00 0.OOE+00 4.69E+02 0.OOE+00 1.56E+02 7.21E +00 0.OOE+00 2.77E+01 O.OOE+00 0.OOE+00 2.52E+03
Ni kg 1.38E+03 6.32E+01 1.92E+02 1.42E+02 1.93E+03 3.33E+01 1.69E+02 1.09E+02 0.OOE+00_ 6.82E+00 2.46E+02
N02 kg 2.91E+05 4.93E+05 4.09E+05 4.58E+05 1.99E+05 1,77E+05 3.03E+05 4.62E+05 2.19E+05 1.09E+05 2.31E+05
N03 kg 7.28E+05 7.23E+05 6.86E+05 6.91E+05 6.87E+05 5.57E+05 4.77E+05 8.17E+05 2.15E+05 5.70E+04 3.70E+05
OH kg 3.74E+04 2.61E+05 2.50E+05 2.05E+05 3.87E+04 1.74E+05 8.64E+04 3.82E+05 3.47E+04 6.45E+02 6.91E+04



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WT P-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 22

Analyte Unit Tank
AN-102 AN-103 AN-104 AN-105 AN-107 AP-101 AP-104 AW-101 AZ-101 AZ-102 SY-101

Oxalate kg 0.OOE+00 1.53E+04 2.50E+04 2.19E+04 1.24E+05 7.59E+03 0.OOE+00 2.59E+04 3.92E+03 1.20E+04 4.37E+00
Pb kg 5.45E+02 4.60E+02 2.40E+02 2.63E+02 1.34E+03 6.32E+01 1.05E+02 7.37E+02 0.OOE+00 3.41E+01 1.58E+02
Pd kg 0.00E+00 O.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 6.34E+00 0.OOE+00 0.OOE+00
P04 kg 1.79E+04 8.91E+03 1.73E+04 2.53E+04 5.34E+03 4.06E+03 1.92E+04 1.11E+04 4.03E+03 1.53E+03 1.19E+04
Pr kg 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 7.29E-02 7.13E-01 0.OOE+00 1.92E-01 7.43E-02 0.00E+00
Rb kg 0.OOE+00 O.OOE+0 0.OOE+00 0.OOE+00 0.00E+00 1.67E+01 1.18E+01 0.OOE+00 1.52E+01 1,13E+01 0.OOE+00
Rh kg 0.OOE+00 O.OOE+00 0.00E+00 0.OOE+00 8.27E+01 0.OOE+00 2.28E+01 0.OOE+00 6.82E+00 1.78E+01 0.OOE+00
Ru kg 0.00E+0O 0.OOE+00 9.OOE+01 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 1.52E+00 9.49E+00 0.00E+00
Sb kg 0.00E+00 1.89E+02 1.41E+02 1.37E+02 1.02E+00 1.77E-01 1.12E-01 1.65E+02 1.92E-01 1.13E-01 9.48E+01
Se kg 0.00E+00 2.18E+02 2.34E+02 2.27E+02 6.89E+OI 9.70E+00 2.85E+01 1.20E+02 7.46E+01 2.22E+01 1.58E+02
Si kg 7.24E+01 2.02E+03 3.54E+03 1.77E+03 0.OOE+00 5.78E+02 1.94E+02 1.77E+03 1.77E+03 1.77E+03 2.16E-02
S04 kg 5.46E+04 1.1OE+04 4.1OE+04 2.85E+04 3.09E+04 1.70E+04 1.40E+04 1.27E+04 4.54E+04 5.73E+04 1.17E-4-04
Sr kg 7.25E+00 3.16E+0I 2.34E+01 1.18E+01 9.19E+00 1.60E+00 1.05E+01 1.07E+01 1.21E+01 3.41E+00 1.58E+01
Ta kg O.OOE+00 4.83E+01. O.OOE+00 7.25E+01 7.75E+01 3.75E-01 1.44E-01. 0.OOE+00 1.92E-01 7.43E-02 0.OOE+00
Te kg 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 7.13E-01 0.OOE+00 1.92E-01 8.23E-02 0.OOE+00
Th kg 0.OOE+00 4.83E+01 0.0E+00 7.25E+01 0,OOE+00 4.64E-02 1.06E+00 0.OOE+00 1.82E-01 6.20E-02 O.OOE+00
Ti kg 2.09E+OI 3.16E+OI 2.34E+01 2.27E+01 1.55E+01 2.66E+00 1.05E+01 3.46E+01 1.21E+01 3.41E+00 1.58E+01
TIC as CO3 kg 2.65E+05 9.15E+04 1.97E+05 2.31E+05 2.08E+05 1.36E+05 7.1OE+04 1.19E+05 1.03E+05 1.08E+05 9.02E+04
TI kg 0.OOE+00 6.32E+02 4.69E+02 4.55E+02 3.98E-01 7.59E-02 2.10E-01 2.42E+02 1.92E-01 7.43E-02 3.15E+02
U(total) kg 7.36E+01 1.40E+02 5.01E+02 2.71E+02 3.43E+02 2.33E+02 4.36E+0I 2.70E+03 3.71E+00 3.91E+01 8.14E+00
V kg 1.05E+02 1.58E+02 1.18E+02 1.14E+02 0.OOE+00 3.15E+00 5.24E+01 2.34E+01 9.60E+00 3.70E+ 00 7.90E+0I
W kg 0.OOE+00 5.37E+02 0.OOE+00 0.OOE+00 5.19E+02 1.21E+02 3.75E+02 0.OOE+00 0.OOE+00 1.87E+01 0.OOE+00
Y kg 0.00E+00 9.65E+00 0.OOE+00 1.45E+01 2.60E+01 0.OOE+00 1.05E+01 0.OOE+00 0.OOE+00 7.43E-02 0.00E+00
Zn kg 2.09E+01 1.1OE+02 8.82E+01 1.98E+02 6.99E+01 2.36E+11 1.05E+01 1.33E+02 1.21E+01 3.41E+00 1.64E101
Zr kg 3.28E+01 3.49E+01 6.31E+01 4.43E+01 2.45E+02 5.90E+00 1.05E+01 2.08E+02 1.35E+01 3.41E+00 1.58E+01
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Table A-2 LAW Chemical Analytes Feed Quantities in moles

MW Ta__k
Anlt w Unit Tank___

Analyte g/mOi AN-102 AN-103 AN-104 AN-105 AN-107 AP-101 AP-104 AW-101 AZ-101 AZ-102 SY-101 Max Feed*
Ag 107.8 mol 1.94E+02 7.70E+02 7.29E+02 9.04E+02 5.69E+01 2.47E+O1 9.74E+01 5.78E+02 2.25E+02 1.16E+02 7.28E+02 9.04E+02
Al 26.9 mol 1.78E+06 8.1OE+06 5.13E+06 5.95E+06 3.37E+04 1.09E+06 2.27E+06 4.65E+06 9.59E+05 4.68E+04 1.31E+06 8,1OE+06
As 74.9 mol 0.00E+00 4.22E+03 3.35E+03 3.03E+03 2.07E+03 7.09E+01 9.69E+01 4.57E+03 3.36E+02 1.72E+02 2.11E+03 4.57E+03
B 10.8 mol 0.00E+00 4.83E+04 4.79E+04 4.07E+04 8.45E+03 6.25E+03 1.60E+04 4.54E+04 5.65E+03 1.26E+03 1.33E+04 4.83E+04
Ba 137.3 mol 7.65E+02 1.15E+03 8.59E+02 8.30E+02 1.41E+02 1.01E+01 1.84E+00 1.01E+02 1.84E+00 1.14E+00 5.75E+02 1.15E+03
Be 9.0 mol 1.18E+03 1.76E+03 1.61E+03 1.27E+03 3.40E+02 6.19E+02 5.67E+01 8.30E+02 1.06E+02 8.26E+00 8.78E+02 1.76E+03
Bi 208.9 mol 8.09E+02 1.51E+03 1.12E+03 1.09E+03 1.32E+02 5.02E+01 5.02E+02 2.29E+02 0.OOE+00 7.46E+00 2.77E+02 1.51E+03
Ca 40.0 mol 4.00E+04 1.3 1E+04 1.79E+04 4.89E+04 5.09E+04 8.10E+02 5.89E+03 1.96E+04 3.02E+03 8.50E+02 6.68E+03 5.09E+04
Cd 112.4 mol 1.85E+03 3.14E+02 2.98E+02 3.51E+02 2.04E+03 7.50E+01 4.66E+01 2.OOE+02 6.01E+01 1.51E+01 7.03E+01 2.04E+03
Ce 140.1 mol 0.00E+00 2.26E+03 1.67E+03 1.62E+03 1.33E+03 2.25E+00 1.76E+00 4.45E+02 1.37E+00 5.43E-01 1.13E+03 2.26E+03
Cl 35.4 mol 3.31E+05 7.94E+05 8.06E+05 1.05E+06 2.21E+05 2.35E+05 6.87E+05 7.89E+05 1.28E+04 6.65E+03 5.27E+05 1.05E+06
CN 26.0 mol 0.00E+00 1.09E+03 0.00E+00 0.OOE+00 6.15E+02 9.23E+02 4.19E+03 0.OOE+00 0.OOE+00 9.38E+02 0.OOE+00 4.19E+03
Co 58.9 mol 0.OOE+00 2.43E+03 7.96E+02 7.72E+02 2.34E+02 2.5 1E+0I 4.9 1E+01 3.97E+02 3.26E+00 1.26E+00 5.35E+02 2.43E+03
Cr 51.9 mol 1.66E+04 4,85E+04 9.60E+04 1.41E+05 1.13E+04 1.16E+04 3.81E+04 2.35E+04 4.19E+04 4.37E+04 6.87E+03 1.41E+05
Cu 63.5 mol 1.31E+03 5.01E+02 5.31E+02 5.13E+02 1.65E+03 1.06E+02 1.67E+02 5.02E+02 1.91E+02 5.37E+01 4.03E+02 1.65E+03
F 18.9 mol 1.15E+05 1.86E+05 1.26E+05 3.23E+05 1.3tE+06 6.42E+05 2.70E+04 5.32E+05 2.78E+05 1.85E+05 8.53E+03 1.31E+06
Fe 55.8 mol 2.56E+03 3.85E+03 6.81E+03 7.22E+03 1.04E+05 1.88E+02 9.39E+02 1.48E+04 1.21E+03 3.05E+02 1.42E+03 1.04E+05
Hg 200.6 mol 0.00E+00 2.32E+01 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 2.29E-01 1.01E+00 3.14E-02 2.32E+01
K 39.1 mol 1.99E+05 1.23E+06 6.14E+05 6.45E+05 1.67E+05 3.38E+06 2.15E+05 4.30E+06 3.68E+05 2.52E+05 1.80E+05 4.30E+06
La 138.9 mol 4.27E+01 6.28E+02 8.50E+02 4.48E+02 8.78E+02 3.95E+01 3.OOE+00 1.17E+02 0.OOE+00 8.42E-02 3.79E+01 8.78E+02
Li 6.9 mol 3.03E+03 2.96E+04 1.01E+04 9.35E+03 1.33E+03 2.07E+02 1.22E+0I 2.13E+03 2.43E+02 7.14E+01 2.29E+03 2.96E+04
Mg 24.3 mol 4.69E+03 1.33E+04 9.63E+03 9.34E+03 1.14E+03 4.32E+02 4.32E+03 7.37E+03 4.98E+03 1.40E+03 6.50E+03 1.33E+04
Mn 54.9 mol 1.29E+03 5.90E+02 1.09E+03 1.32E+03 3.64E+04 0.OOE+00 1.91E+02 1.16E+04 0.OOE+00 6.21E+01 2.88E+02 3.64E+04
Mo 95.9 mol 1.80E+03 3.45E+03 3.20E+03 3.88E+03 1.32E+03 6.37E+02 2.46E+03 2.75E+03 3.03E+03 1.74E+03 2.21E+03 3.88E+03
Na 22.9 mol 3.47E+07 4.61E+07 4.65E+07 4.78E+07 3.17E+07 2.37E+07 2.40E+07 4.74E+07 1.46E+07 7.48E+06 1.86E+07 7.48E+06
Nd 144.2 mol 1.45E+03 2.19E+03 1.62E+03 1.57E+03 2.45E+03 7.28E+01 7.28E+02 3.31E +02 8.39E+02 2.36E+02 1.10E+03 2.45E+03
NH3 17 mol 0.OOE+00 0.OOE+00 2.76E+04 0.OOE+00 9.18E+03 4.24E+02 0.OOE+00 1.63E+03 0.OOE+00 0.OOE+00 1.48E+05 1.48E+05
Ni 58.7 mol 2.35E+04 1.08E+03 3.27E+03 2.42E+03 3.29E+04 5.67E+02 2.88E+03 1.86E+03 0.OOE+00 1.16E+02 4.19E+03 3.29E+04
N02 46.0 mol 6.33E+06 1.07E+07 8.89E+06 9.96E+06 4.33E+06 3.85E+06 6.59E+06 1.00E+07 4.76E+06 2.37E+06 5.02E+06 1.07E+07
N03 62.0 mol 1.17E+07 1.17E+07 1.11E+07 1.L1E+07 1.11E+07 8.98E+06 7.69E+06 1.32E+07 3.47E+06 9.19E+05 5.97E+06 1.32E+07
OH 17.0 mol 2.20E+06 1,54E+07 1.47E+07 1.21E+07 2.28E+06 1.02E+07 5.08E+06 2.25E+07 2.04E+06 3.79E+04 4.06E+06 2.25E+07
Oxalate 88.0 mol 0.OOE+00 1.74E+05 2.84E+05 2.49E+05 1.41E+06 8.63E+04 0.OOE+00 2.94E+05 4.45E+04 1.36E+05 4.97E+01 1.41E±06



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 24

Analyte MW Unit Tank
g/mol AN-102 AN-103 AN-104 AN-105 AN-107 AP-101 AP-104 AW-101 AZ-101 AZ-102 SY-101 Max Feed*

Pb 207.2 mol 2.63E+03 2.22E+03 1.16E+03 1.27E+03 6.47E+03 3.05E+02 5.07E+02 3.56E+03 0.OOE+00 1.65E+02 7.63E+02 6.47E+03
Pd 105.4 mol 0.OOE+00 0.OOE+0O 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 6.02E+01 0.00E+00 O.OoE+00 6.02E+0 I
P04 94.9 mol 1.89E+05 9.38E+04 1.82E+05 2.66E+05 5.62E+04 4.27E+04 2.02E+05 1.17E+05 4.24E+04 1.61E+04 1.25E+05 2.66E+05
Pr 140.9 mol 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 O.OOE+00 5.17E-01 5.06E+00 0.00E+00 1.36E+00 5.27E-01 0.OOE+00 5.06E+00
Rb 85.5 mol 0.OOE+00 0.00E+00 0.OOE+00 0,OOE+00 0.OOE+00 1.95E+02 1.38E+02 0.OOE+00 1.78E+02 1.32E+02 0.00E+00 1.95E+02
Rh 102.9 mol 0.OOE+00 0.OOE+0O 0.OOE+00 0.OOE+00 8.04E+02 0.00E+00 2.22E+02 0.OOE+00 6.63E+01 1.73E+02 0.OOE+00 8.04E--02
Ru 101.1 mol 0.00E+00 O.OOE+00 8.90E+02 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 1.50E+01 9.39E+01 0.OOE+00 8.90E+02
Sb 121.7 mol 0.OOE+00 1.55E+03 1.16E+03 1.12E+03 8.37E+00 1.45E+00 9.20E-01 1.35E+03 1.58E+00 9.28E-01 7.78E+02 1.55E+03
Se 78.9 mol O.OOE+00 2.76E+03 2.96E+03 2.87E+03 8.72E+02 1.23E+02 3.6 1E+02 1.52E+03 9.44E+02 2.8 1E+02 2.OOE+03 2.96E+03
Si 28.1 mol 2.58E+03 7.19E+04 1.26E+05 6.30E+04 0.OOE+00 2.06E+04 6.90E+03 6.30E+04 6.30E+04 6.30E+04 7.69E+03 1.26E+05
S04 96.1 mol 5.68E+05 1.14E+05 4.27E+05 2.97E+05 3.22E+05 1.77E+05 1.46E+05 1.32E+05 4.72E+05 5.96E+05 1.22E+05 5.96E+05
Sr 87.6 mol 8.28E+01 3.61E+02 2.67E+02 1.35E+02 1.05E+02 1.83E+01 1.20E+02 1.22E+02 1.38E+02 3.89E+01 1.80E+02 3.61E+02
Ta 180.9 mol 0.OOE+00 2.67E+02 0.00E+00 4.01E+02 4.28E+02 2.07E+00 7.96E-01 0.00E+00 1.06E+00 4.11 E-0 0.OOE+00 4.28E+02
Te 127.6 mol 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 5.59E+00 0.OOE+00 1.50E+00 6.45E-01 0.OOE+00 5.59E+00
Th 232.0 mol 0.OOE+00 2.08E+02 0.00E+00 3.13E+02 0.OOE+00 2.OOE-01 4.57E+00 0.OOE+00 7.84E-01 2.67E-01 0.OOE+00 3.13E+02
Ti 47.9 mol 4.36E+02 6.60E+02 4.89E+02 4.74E+02 3.24E+02 5.55E+01 2.19E+02 7.22E+02 2.53E+02 7.12E+01 3.30E+02 7.22E+02
TIC as C03 60.0 mol 4.42E+06 1.53E+06 3.28E+06 3.85E+06 3.47E+06 2.27E+06 1.18E+06 1.98E+06 1.72E+06 1.80E+06 1.50E+06 4.42E+06
TI 204.4 mol 0.OOE+00 3.09E+03 2.29E+03 2.23E+03 1.95E+00 3.71E-01 1.03E+00 1.18E+03 9.39E-01 3.64E-01 1.54E+03 3.09E+03
U(total) 238.0 mol 3.09E+02 5.88E+02 2.11E+03 1.14E+03 1.44E+03 9.79E+02 1.83E+02 1.13E+04 1.56E+01 1.64E+02 3.42E+0I 1.13E+04
V 50.9 mol 2.06E+03 3.1OE+03 2.32E+03 2.24E+03 0.OOE+00 6.19E+01 1.03E+03 4.60E+02 1.89E+02 7.27E+01 1.55E+03 3 10E+03
W 183.9 mol 0.OOE+00 2.92E+03 O.OOE+00 0.00E+00 2.82E+03 6.58E+02 2.04E+03 0.OOE+00 0.00E+00 1.02E+02 0.OOE+00 2.92E+03
Y 88.9 mol 0.00E+00 1.09E+02 0.00E+00 1.63E+02 2.92E+02 0.OOE+00 1.18E+02 0.OOE+00 0.00E+00 8.36E-01 0.OOE+00 2.92E+02
Zn 65.4 mol 3.20E+02 1.68E+03 1.35E+03 3.03E+03 1.07E+03 3.61E+02 1.61E+02 2.03E+03 1.85E+02 5.21E+01 2.51E+02 3.03E+03
Zr 91.2 mol 3.60E+02 3.83E+02 6.92E+02 4.86E+02 2.69E+03 6.47E+01 1.15E+02 2.28E+03 1.48E+02 3.74E+01 1.73E+02 2.69E+03
* Except for Na which is the minimum.



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 25

Table A-3 LAW Radionuclide Feed Quantities in Curies

__________ unit_____ Tank ________
Analyte Unit AN-102 AN-103 AN-104 AN-105 AN-107 AP-ifi AP-104 AW-101 AZ-101 AZ-102 SY-1ol Max

106Ru Ci 1.73E-04 2.21E-04 2.OOE-04 2.23E-04 8.35E-05 1.16E-04 7.59E-05 2.17E-04 3.05E-04 6.25E-05 6.61E-05 3.05E-04
113mCd Ci 1.57E+02 2.OOE+02 1.82E+02 2.02E+02 7.59E+01 1.05E+02 9.08E+01 1.98E+02 3.24E+02 6.32E+01 7.85E+01 3.24E+02
125Sb Ci 8,65E+01 1.1OE+02 9.98E+0] 1.11E+02 4.17E+01 2.12E+02 4.23E+01 1.08E+02 4.02E+03 3.17E+03 3.69E+O1 4.02E+03
126Sn Ci 4.87E+00 1.81E+01 1.30E+01 6.27E+00 3.02E+01 3.57E+00 3.04E+00 6.1OE+00 7.89E+00 1.80E+00 2.61E+00 3.02E+0I
1291 Ci 4.60E-01 9.24E-01 7.13E-01 9.05E-01 3.71E-01 3.39E-01 5.82E-01 1.13E+00 2.69E-01 1.16E-01 4.36E-01 1.13E+00
134Cs Ci 2.17E+00 1.31E+00 1.24E+00 1.38E+00 1.05E+00 1.57E+02 9.25E-01 1.35E+02 1.45E+04 2.38E+03 1.13E400 1.45E+04
137Cs Ci 1.46E+06 1.90E+06 1.99E+06 1.51E+06 1.07E+06 5.97E+05 8.94E+05 1.72E+06 5.65E+06 3.35E+06 6.79E+05 5.65E+06
137mBa Ci 1.38E+06 1.80E+06 1.88E+06 1.43E+06 1.01E+06 5.65E+05 8.46E+05 1.63E+06 5.35E+06 3.17E+06 6.42E+05 5.35E+06
14C Ci 2.49E+00 5.34E+O1 4.68E+01 5.25E+01 1.26E+00 1.11E+00 2.66E+00 3.94E+01 6.19E+00 3.17E+00 2.99E+00 5.34E+01
151Sm Ci 2.68E+04 3.41E+04 3.09E+04 3.45E+04 1.29E+04 1.79E+04 O.OOE+00 3.36E+04 4.99E+04 9.94E+03 1.45E+04 4.99E+04
152Eu Ci 8.09E+00 1.03E+01 9.34E+00 1.04E+01 3.90E+00 8.13E+00 4.17E+00 1.02E+01 2.63E+02 5.02E+O1 3.67E+00 2.63E+02
154Eu Ci 7.97E+02 7.87E+02 3.11E+02 2.53E+02 2.46E+03 7.97E+00 1.80E+02 2.48E+02 1.98E+02 2.01E+02 7.97E+0I 2.46E403
155Eu Ci 4.08E+02 1.27E+02 2.93E+02 1.55E+02 1.50E+03 4.91E+00 6.24E+01 7.77E+02 2.57E+02 3.83E+02 2.47E+02 1.50E+03
226Ra Ci 3.23E-04 4.12E-04 3.73E-04 4.17E-04 1.56E-04 2.16E-04 2.39E-04 4.06E-04 4.65E-04 9.52E-05 1.92E-04 4.65E-04
227Ac Ci 3.30E-03 2.42E-03 2.19E-03 4.25E-03 1.59E-03 1.27E-03 1.16E-03 4.13E-03 5.18E-03 1.04E-03 2.OOE-03 5.18E-03
228Ra Ci 3.45E-0I 9.05E-01 8.20E-01 5.02E-01 1.88E-01 4.75E-01 8.57E-02 4.58E-01 9.72E-08 1.32E-03 7.44E-02 9.05E-0[
229Th Ci 1.65E-02 2.1OE-02 1.90E-02 2.13E-02 7.96E-03 1.1OE-02 3.85E-03 2.07E-02 3.89E-06 6.37E-05 3.33E-03 2.13E-02
231Pa Ci 8.90E-03 1.13E-02 1.03E-02 1.15E-02 4.29E-03 5.94E-03 6.21E-03 1,11E-02 1.51E-02 2.99E-03 5.30E-03 1.51E-02
232Th Ci 7.88E-04 7.1OE-02 6.25E-02 1.12E-01 4.18E-02 5.79E-02 1.16E-04 5.14E-02 1.57E-07 6.78E-06 1.51E-02 1.12E-0I
232U Ci 3.29E-02 4.lOE-02 1.72E-01 1.16E-01 2.53E-01 6.21E-02 1.27E-02 5.08E-0I 6.30E-05 8.01E-05 2.59E-03 5.08E-01
233U Ci 1.35E-01 1.69E-01 7.04E-01 4.76E-01 1.04E+00 2.55E-01 5.23E-02 2.08E+00 2.57E-04 3.1OE-04 1.06E-02 2.08E+00
234U Ci 2.78E-02 5.95E-02 2.37E-01 1.08E-01 1.33E-01 8.64E-02 1.63E-02 1.21E+00 1.79E-03 2.15E-02 2.99E-03 1.21E+00
235U Ci 1.11E-03 2.31E-03 8.12E-03 4.24E-03 5.15E-03 3.56E-03 6.63E-04 4.67E-02 6.80E-05 7.04E-04 1.21E-04 4.67E-02
236U Ci 9.90E-04 3.47E-03 1.12E-02 4.90E-03 4.69E-03 3.02E-03 5.33E-04 1.40E-01 1.45E-04 1.65E-03 9.42E-05 1.40E-01
237Np Ci 5.56E+00 6.11E-01 5.67E-01 6.13E-01 1.84E-01 2.29E-02 7.47E-01 5.23E-01 1.29E-01 3.58E-01 9.45E-02 5.56E+00
238Pu Ci 5.43E-01 2.75E-01 3.79E-01 2.16E-01 5.27E+00 6.16E-02 2.38E-02 1.47E+01 1.71E-01 2.63E+00 4.36E-03 1.47E+01
238U Ci 2.46E-02 4.66E-02 1.68E-01 9.03E-02 1.14E-01 7.80E-02 1.47E-02 9.OOE-01 1.24E-03 1.31E-02 2.72E-03 9.OOE-01
239Pu Ci 1.77E+01 5.43E+00 8.62E+00 5.80E+00 1.74E+02 4.55E-01 7.31E-O1 9.92E+01 1.48E+00 2.38E+01 1.56E-01 1.74E+02
240Pu Ci 3.12E+00 1.13E+00 1.70E+00 1.09E+00 3.08E+01 7.67E-02 1.24E-01 2.73E+01 4.47E-01 7.04E+00 2.66E-02 3.08E+01
241Am Ci 5.68E+02 1.99E+01 5.29E+01 2.08E+01 2.47E+03 7.11E-01 1.18E+01 1.05E+02 2.13E+00 1.24E+00 8.92E-01 2.47E+03
241Pu Ci 2.94E+01 1.75E+01 2.38E+01 1.26E+01 2.85E+02 7.90E-01 1.04E+00 7.23E+02 1.32E+01 2.01E+02 2.23E-01 7.23E+02
242Cm Ci 1.52E+00 3.83E-02 1.20E-01 4.62E-02 6.23E+00 1.63E-06 3.70E-02 1.56E-01 1.90E-03 1.06E-0II 2.34E-03 6.23E+00



CALCULATION SHEET
BY: E. Berrfos
DATE: 12/04/02

SLIBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 26

_______Uit_ Tank AW-101_____ ____Analyte Unit AN-102 AN-103 AN-104 AN-105 AN-107 AP-101 AP-104 AW-l0l AZ-101 AZ-102 SY-10 Max
242Pu Ci 2.20E-04 1.15E-04 1.55E-04 8.78E-05 2.14E-03 6.96E-06 8.05E-06 3.87E-03 6.90E-05 1.06E-03 1.72E-06 3.87E-03
243Am Ci 2.23E-02 1.33E-03 2.91E-03 9.1OE-04 1.01E-01 3.55E-05 4.20E-04 7.21E-03 4.48E-04 1.62E-04 3.17E-05 1.01E-01
243Cm Ci 1.27E-01 3.40E-03 1.02E-02 4.OOE-03 5.18E-01 1.47E-04 1.49E-02 7.68E-02 2.78E-04 1.55E-02 1.89E-04 5.18E-01
244Cm Ci 9.94E-01 4.21E-02 9.40E-02 3.40E-02 3.60E+00 3.19E-03 3.27E-01I 1.79E+00 6.24E-03 2.05E-03 1.66E-03 3.60E+00
3H Ci 2.26E+00 9.01E+00 2.47E+01 4.98E+00 2.43E+00 1.96E+01 2.78E+00 2.74E+0I 5.48E+01 1.16E+02 7.14E+02 7.14E+02
59Ni Ci 1.74E+00 5.05E+00 4.49E+00 5.03E+00 841E-01 1.16E+00 1.86E+00 4.26E+0 0.OOE+00 3.66E-02 5.33E-01 5.05E+00
60Co Ci 2,73E+02 4.12E+01 6.33E+01 5.52E+01 4.04E+02 1.26E+01 2.77E+01 6.71E+01 5.92E+01 5.85E+O1. 3.23E+01 4.04E+02
63Ni Ci 1.64E+02 4.79E+02 4.26E+02 4.77E+02 7.93E+01 1.IOE+02 1.79E+02 4.03E+02 0.OOE+00 3.44E+00 4.98E+01 4.79E+02
79Se Ci 2.14E+00 2.06E+00 2.54E+00 1.04E+00 2.58E+00 2.45E-01. 3.16E+00 2.42E+00 4.44E+00 1.43E+00 6.83E-0I 4.44E+00
9Sr Ci 2.97E+05 7.40E+03 8.55E+04 3.OE+041 3.02E+5 3.62E+02 7.76E+03J 8.93E+4[ 3.03E+03J 7.OE+03 9.66E+03 3.02E405
90Y Ci 2.97E+05 7.40E+03 8.55E+04 3.1OE+04 3.02E+05 3.62E+02 7.76E+03 8.93E+041 3.03E+03 7,OOE+03 9.66E+03 302E+05
93mNb Ci 3.19E+01 3.63E+oI 3.29E+01 4.11E+01 1.54E+01 1.91E+01 1.55E+01 4.OOE+01 5.95E+01 1.18E+O1 4.16E+00 5.95E+01
93Zr Ci 3.98E+01 5.06E+01 4.58E+01 5.12E+0[ 1.92E+01 2.66E+01 1.88E+01 4.98E+O1 7.53E+01 1.49E+01. 5.02E+00 7.53E+01
99Tc Ci 4.95E+02 6.93E+02 7.87E+02 1.12E+03 2.60E+021 1.99E+02 7.09E+02 8.37E+02 1.17E+03 6.99E+02 6.43E+02 1.17E+03



CALCULATION SHEET

BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

Table A-4 LAW Chemical Analytes Comparison with SOW Maximums

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 27

Analyte
Feed
mol

Feed
mol/mol Na

Cont Max
mol/mol Na

Selected
mol/imol Na Basis

Feed
mol

Ag 9.04E+02 1.21E-04 N/A* 1.21E-04 Actual 9.04E+02

Al 8.10E+06 1.08E+00 2.50E-01 2.50E-01 SOWM 1.87E+06
As 4.57E+03 6.11E-04 N/A 6.11 E-04 Actual 4.57E+03

B 4.83E+04 6.46E-03 N/A 6.46E-03 Actual 4.83E+04

Ba 1.15E+03 1.54E-04 1.OOE-04 1.OOE-04 SOWM 7.48E+02
Be 1.76E+03 2.35E-04 N/A 2.35E-04 Actual 1.76E+03

Bi 1.51E+03 2.02E-04 N/A 2.02E-04 Actual 1.51E+03
C a 5.09E+04 6.80E-03 4.OOE-02 4.OOE-02 SOWM 2.99E+05
Cd 2.04E+03 2.72E-04 4.OOE-03 4.OOE-03 SOWM 2.99E+04
Ce 2.26E+03 3.02E-04 N/A 3.02E-04 Actual 2.26E+03
Cl 1.05E+06 1.40E-01 8.90E-02 8.90E-02 SOWM 6.66E+05
CN 4.19E+03 5.61E-04 N/A 5.61E-04 Actual 4.19E+03
Co 2.43E+03 3.25E-04 N/A 3.25E-04 Actual 2.43E+03

Cr 1.41E+05 1.89E-02 2.OOE-02 2.OOE-02 SOWM 1.50E+05
Cu 1.65E+03 2.21E-04 N/A 2.21E-04 Actual 1.65E+03
F 1.31E+06 1.75E-01 2.00E-01 2.GOE-01 SOWM 1.50E+06
Fe 1.04E+05 1.39E-02 1.00E-02 1.OOE-02 SOWM 7.48E+04
Hg 2.32E+01 3.11E-06 1.40E-05 1.40E-05 SOWM 1.05E+02
K 4.30E+06 5.75E-01 1.80E-01 1.80E-01 SOWM 1.35E+06
La 8.78E+02 1.17E-04 9.30E-05 8.30E-05 SOWM 6.21E+02
Li 2.96E+04 3.95E-03 N/A 3.95E-03 Actual 2.96E+04

Mg 1.33E+04 1.78E-03 N/A 1.78E-03 Actual 1.33E+04

Mn 3.64E+04 4.87E-03 N/A 4.87E-03 Actual 3.64E+04
Mo 3.88E+03 5.19E-04 N/A 5.19E-04 Actual 3.88E+03
Na 7.48E+06 1.00E+00 N/A 1.00E+00 Actual 7.48E+06
Nd 2.45E+03 3.27E-04 N/A 3.27E-04 Actual 2.45E+03
NH3 1.48E+05 1.98E-02 N/A 1.98E-02 Actual 1.48E+05
Ni 3.29E+04 4.40E-03 3.OOE-03 3.OOE-03 SOWM 2.24E+04
N02 1.07E+07 1.43E+00 3.80E-01 3.80E-01 SOWM 2.84E+06
N03 1.32E+07 1,76E+00 8.OOE-01 8.00E-01 SOWM 5.98E+06
OH 2.25E+07 3.OOE+00 N/A 3.OOE+00 Actual 2.25E+07
Oxalate 1.41E+06 1.88E-01 5.00E-01 5.00E-01 SOWM 3.74E+06
Pb 6.47E+03 8.65E-04 6.80E-04 6.80E-04 SOWM 5.09E+03
Pd 6.02E+01 8.04E-06 N/A 8.04E-06 Actual 6.02E+01
P04 2.66E+05 3.56E-02 1.30E-0I 1.30E-01 SOWM 9.72E+05
Pr 5.06E+00 6.77E-07 N/A 6.77E-07 Actual 5.06E+00
Rb 1.95E+02 2.61E-05 N/A 2.61E-05 Actual 1.95E+02
Rh 8.04E+02 1.07E-04 N/A 1.07E-04 Actual 8.04E+02
Ru 8.90E+02 1.19E-04 N/A 1.19E-04 Actual 8,90E+02
Sb 1.55E+03 2.07E-04 N/A 2,07E-04 Actual 1.55E+03
Se 2.96E+03 3.96E-04 N/A 3.96E-04 Actual 2.96E+03
Si 1.26E+05 1.68E-02 N/A 1.68E-02 Actual 1.26E+05
S04 5.96E+05 7.97E-02 7.00E-02 7.OOE-02 SOWM 5.23E+05
Sr 3.61E+02 4.82E-05 N/A 4.82E-05 Actual 3.61E+02
Ta 4.28E+02 5.73E-05 N/A 5.73E-05 Actual 4.28E+02
Te 5,59E+00 7.47E-07 N/A 7.47E-07 Actual 5.59E+00
Th 3.13E+02 4.18E-05 N/A 4.18E-05 Actual 313E+02



CALCULATION SHEET

BY: E. Berrios,
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 28

Analyte Feed Feed Cont Max Selected Basis Feed
mol mol/mol Na mol/mol Na mol/mol Na mol

Ti 7.22E+02 9.66E-05 N/A 9.66E-05 Actual 7.22E+02
TIC as C03 4.42E+06 5.91E-01 3.OOE-01 3.OOE-01 SOWM 2.24E+06
TI 3.09E+03 4.13E-04 N/A 4.13E-04 Actual 3.09E+03
U(total) 1.13E+04 1.52E-03 1.20E-03 1.20E-03 SOWM 8.97E+03
V 3.10E+03 4.15E-04 N/A 4.15E-04 Actual 3.1OE+03
W 2.92E+03 3.90E-04 N/A 3.90E-04 Actual 2.92E+03
Y 2.92E+02 3.91E-05 N/A 3.91E-05 Actual 2.92E+02
Zn 3.03E+03 4.05E-04 N/A 4.05E-04 Actual 3.03E+03
Zr 2.69E+03 3.59E-04 N/A 3.59E-04 Actual 2.69E+03
N/A = none available
SOWM = statement of work maximum



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: UNdated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 29

Table A-5 LAW Radionuclide Comparison with SOW Maximums

Analyte Ci Ci/mol Na Bq/mol Na CM BSelectea Basis Selected Selected Ci

lO6Ru 3.05E-04 4.08E-11 1.51E+00 N/A 1.51E+00 Actual 4.08E-11 3.05E-04
1l3mCd 3.24E+02 4.33E-05 1.60E+06 N/A 1.60E+06 Actual 4.33E-05 3.24E+02
125Sb 4.02E+03 5.38E-04 1.99E+07 N/A 1.99E+07 Actual 5.38E-04 4.02E+03
126Sn 3.02E+0I 4.04E-06 1.49E+05 N/A 1.49E+05 Actual 4.04E-06 3.02E+0 1
1291 1.13E+00 1.51E-07 5.59E+03 N/A 5.59E+03 Actual 1.51E-07 1.13E+00
134Cs 1.45E+04 1.94E-03 7.17E+07 N/A 7.17E+07 Actual 1.94E-03 1.45E+04
137Cs 5.65E+06 7.56E-01 2.80E+10 2.OOE+10 2.00E+10 SOWM 5.41E-01 4.04E+06
137mBa 5.35E+06 7.15E-01 2.65E+10 N/A 2.65E+10 Actual 7,15E-0 5.35E+06
14C 5.34E+01. 7.14E-06 2.64E+05 N/A 2.64E+05 Actual 7.14E-06 5.34E+01
151Sm 4.99E+04 6.67E-03 2.47E+08 N/A 2.47E+08 Actual 6.67E-03 4.99E+04
152Eu 2.63E+02 3.52E-05 1.30E+06 N/A 1.30E+06 Actual 3.52E-05 2.63E+02
154Eu 2.46E+03 3.29E-04 1.22E+07 4.30E+06 4.30E+06 SOWM 1.16E-04 8.69E+02
155Eu 1.50E+03 2.01E-04 7.42E+06 N/A 7.42E+06 Actual 2.01E-04 1.50E+03
226Ra 4.65E-04 6.22E-1 1 2.30E+00 N/A 2.30E+00 Actual 6.22E-1 I 4.65E-04
227Ac 5.18E-03 6.93E-1) 2.56E+01 N/A 2.56E+Oi Actual 6.93E-10 5.18E-03
228Ra 9.05E-01 1.21E-07 4.48E+03 N/A 4.48E+03 Actual 1.21E-07 9.05E-01
229Th 2.13E-02 2.85E-09 1.05E+02 N/A 1.05E+02 Actual 2.85E-09 2.13E-02
23lPa 1.51E-02 2.02E-09 7.47E+01 N/A 7.47E+01 Actual 2.02E-09 1.51E-02
232Th 1.12E-01 1.50E-08 5.54E+02 N/A 5.54E+02 Actual 1.50E-08 1.12E-01
232U 5.08E-01 6.79E-08 2.51E+03 N/A 2.5 1E+03 Actual 6.79E-08 5.08E-0I
233U 2.08E+00 2.78E-07 1.03E+04 N/A 1.03E+04 Actual 2.78E-07 2.08E+00
234U 1.21E+00 1.62E-07 5.99E+03 N/A 5.99E+03 Actual 1.62E-07 1.21E+00
235U 4.67E-02 6.24E-09 2.31E+02 N/A 2.31E+02 Actual 6.24E-09 4.67E-02
236U 1 .40E-01 1.87E-08 6.93E+02 N/A 6.93E+02 Actual 1.87E-08 1.40E-01
237Np 5.56E+00 7.43E-07 2.75E+04 7.78E+02 7.78E+02 SOWM 2.1OE-08 1.57E-01
238Pu 1.47E+01 1.97E-06 7.27E+04 2.06E+03 2.06E+03 SOWM 5.56E-08 4.16E-0I
238U 9.OOE-01 1.20E-07 4.45E+03 N/A 4.45E+03 Actual 1.20E-07 9.OOE-0I
239Pu 1.74E+02 2.33E-05 8.61E+05 2.44E+04 2.44E+04 SOWM 6.58E-07 4.92E+00
240Pu 3.08E+01 4.12E-06 1.52E+05 4.31E+03 4.31E+03 SOWM 1.17E-07 8.72E-01
241Am 2.47E+03 3.30E-04 1.22E+07 3.46E+05 3.46E+05 SOWM 9.35E-06 6.99E+01
24lPu 7.23E+02 9.67E-05 3.58E+06 1.01E+05 1,01E+05 SOWM 2.74E-06 2.05E+01
242Cm 6.23E+00 8.33E-07 3.08E+04 8.72E+02 8.72E+02 SOWM 2.36E-08 1.76E-01
242Pu 3.87E-03 5.18E-10 1.91E+01 5.42E-01 5.42E-01 SOWM 1.46E-II 1.1OE-04
243Am 1.01E-01 1.35E-08 5.00E+02 1.41E+01 1.41E+01 SOWM 3.82E-10 2.86E-03
243Cm 5.18E-01 6.93E-08 2.56E+03 7.25E+01 7.25E+01 SOWM 1.96E-09 1.47E-02
244Cm 3.60E+00 4.8 1E-07 1.78E+04 5.04E+02 5.04E+02 SOWM 1.36E-08 1.02E-01
3H 7.14E+02 9.55E-05 3.53E+06 N/A 353E+06 Actual 9.55E-05 7.14E+02
59Ni 5.05E+00 6.75E-07 2.50E+04 N/A 2.50E+04 Actual 6.75E-07 5.05E+00
60Co 4.04E+02 5.40E-05 2.00E+06 3.70E+05 3.70E+05 SOWM 1.OOE-05 7.48E+01
63Ni 4.79E+02 6.41E-05 2.37E+06 N/A 2.37E+06 Actual 6.41E-05 4.79E+02
79Se 4.44E+00 5.94E-07 2.20E+04 N/A 2.20E+04 Actual 5.94E-07 4.44E+00
90Sr 3.02E+05 4.04E-02 1.49E+09 8.00E+08 8.OOE+08 SOWM 2.16E-02 1.62E+05
90Y 3.02E+05 4.04E-02 1.49E+09 N/A 1.49E+09 Actual 4.04E-02 3.02E+05
93mNh 5.95E+01 7.96E-06 2.94E+05 N/A 2.94E+05 Actual 7.96E-06 5.95E+01

7.53E+01 1.01E-05 3.73E+05 N/A 3.73E+05 Actual 1.01E-05 7.53E+0I
1.17E+03 1.56E-04 5.79E+06 7.1OE+06 7.1OE+06 SOWM 1.92E-04 1.44E+-03

NA = none available
SOWM = Statement of Work maximum



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: GA
SHEET NO.: 30

Table A-6 LAW Chemical Analytes Feed Charge Balance

Analyte Charge mol Total Charge
Ag I 9.04E+02 9.04E+02
Al 3 1.87E+06 5.61E+06
As 5 4.57E+03 2.28E+04
B 3 4.83E+04 1.45E+05
Ba 2 7.48E+02 1.50E+03
Be 0 1 .76E+03 O.00E+00
Bi 3 1.5]E+03 4.54E+03
Ca 2 2.99E+05 5.98E+05
Cd 2 2.99E+04 5.98E+04
Ce 3 2.26E+03 6.77E+03
C -1 6.66E+05 -6.66E+05
CN 0 4.19E+03 0.OOE+00
Co 0 2.43E+03 0.OOE+00
Cr 3 1.50E+05 4.49E+05
Cu 2 1.65E+03 3.31E+03
F -1 1.50E+06 -1.50E+06
Fe 3 7.48E+04 2.24E+05

Hg 2 1.05E+02 2.09E+02
K 1 1.35E+06 1.35E+06
La 3 6.21E+02 1.86E+03
Li 1 2.96E+04 2.96E+04
Mg 2 1.33E+04 2.67E+04
Mn 4 3.64E+04 1.46E+05
Mo 0 3.88E+03 0.OOE+00
Na I 7.48E+06 7.48E+06
Nd 0 2.45E+03 0.00E+00
NH3 0 1.48E+05 0.OOE+00
Ni 2 2.24E+04 4.49E+04
N02 -1 2.84E+06 -2.84E+06
N03 -1 5.98E+06 -5.98E+06
OH -1 2.25E+07 -2.25E+07
Oxalate -2 3.74E+06 -7.48E+06
Pb 2 5.09E+03 1.02E+04
Pd 2 6.02E+01 1.20E+02
P04 -3 9.72E+05 -2.92E+06
Pr 0 5.06E+00 0.OOE+00
Rb 0 1.95E+02 0.OOE+00
Rh 0 8.04E+02 0.OOE+00
Ru 0 8.90E+02 0.OOE+00
Sb 0 1.55E+03 0.00E+00
Se 0 2.96E+03 0.OOE+00
Si 4 1.26E+05 5.04E+05
S04 -2 S.23E+05 -1.05E+06
Sr 2 3.61 E+02 7.21 E+02
Ta 0 4.28E+02 0.OOE+00



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 31

Analyte Charge mol Total Charge
Te 0 5.59E+00 0.OOE+00
Th 0 3.13E+02 0.OOE+00
Ti 4 7.22E+02 2.89E+03
TIC as C03 -2 2.24E+06 -4.49E+06
TI 0 3.09E+03 0.OOE+00
U(total) 0 8.97E+03 0.00E+00
V 0 3.10E+03 0.OOE+00
W 0 2.92E+03 0.OOE+00
Y 0 2.92E+02 O.OOE+00
Zn 2 3.03E+03 6.06E+03
Zr 4 2.69E-+03 1.07E+04
Total charge 1 -32652326



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 32

Table A-7 LAW Radionuclide Feed Charge Balance

Analyte Charge Cilkmol Ci mol Total Charge
106Ru 0 3.05E-04 0.OOE+00
113mCd 0 3.24E+02 0.00E+00
125Sb 3 1.30E+08 4.02E+03 3.09E-02 9.28E-02
126Sn 2 1.43E+03 3.02E+01 2.11E+01 4.22E+01
1291 -1 2.28E+01 1.13E+00 4.96E+01 -4.96E+01
134Cs 0 1.45E+04 0.OOE+00
137Cs 1 1.19E+07 4.04E+06 3.40E+02 3.40E+02
137mBa 0 5.35E+06 O.OOE+00
14C 4 6.26E+04 5.34E+01 8.53E-01 3.41E+00
151Sm 3 3.97E+06 4.99E+04 1.26E+O I 3.77E+01
152Eu 3 2.64E+07 2.63E+02 9.96E-03 2.99E-02
154Eu 3 4.16E+07 8.69E+02 2.09E-02 6.27E-02
155Eu 3 7.53E+07 1.50E+03 1.99E-02 5.98E-02
226Ra 0 4.65E-04 0.OOE+00
227Ac 0 5.18E-03 0.00E+00
228Ra 0 9.05E-01 0.00E+00
229Th 0 2.13E-02 0.00E+00
231Pa 0 1.51E-02 0.00E+00
232Th 4 2.55E-02 1.12E-01 4.39E+03 1.76E+04
232U 0 5.08E-01 0.00E+00
233U 6 2.25E+03 2.08E+00 9.24E-0I 5.55E+00
234U 6 1.45E+03 1.21E+00 8.34E-01 5.01E+00
235U 6 5.08E-0I 4.67E-02 9.19E+O1 5.52E-+-02
236U 6 1.52E+01 1.40E-01 9.21E+00 5.53E+01
237Np 4 1.67E+02 1.57E-01 9.42E-01 3.77E+00
238Pu 4 4.08E+06 4.16E-01 1.02E-04 4.08E-04
238U 6 8.OOE-02 9.00E-01 1.13E+04 6.75E+04
239Pu 4 1.48E+04 4.92E+00 3.33E-0I 1.33E+00
240Pu 4 5.45E+04 8.72E-01 1.60E-02 6.40E-02
241Am 3 8.26E+05 6.99E+01 8.46E-02 2.54E-01
241Pu 4 2.48E+07 2.05E+01 8.25E-04 3.30E-03
242Cm 0 1.76E-01 O.00E+00
242Pu 0 1.10E-04 0.00E+00
243Am 0 2.86E-03 0.00E+00
243Cm 3 1.23E+07 1.47E-02 1.19E-06 3.58E-06
244Cm 3 2.62E+07 1.02E-01 3.89E-06 1.17E-05
3H 1 2.90E+07 7.14E+02 2.46E-02 2.46E-02
59Ni 0 5.05E+00 0.00E+00
60Co 3 6.78E+07 7.48E+01 1.10E-03 3.31E-03
63Ni 2 3.57E+06 4.79E+02 1.34E-01 2.68E-0I
79Se 0 4.44E+00 0.OOE+00
90Sr 2 1.24E+07 1.62E+05 1.30E+01 2.61E+01
90Y 0 3.02E+05 0.OOE+00
93mNb 0 5.95E+01 0.OOE+00
93Zr 0 7.53E+01 0.OOE+00



CALCULATION SHEET
BY: E. Bernos
DATE: 12/04102

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 33

Analyte Charge Cilkmol Ci mol Total Charge
99Tc 7 1.68E+03 1.44E+03 8.54E+02 5.98E+03

Total charge 92071



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 34

Table A-8 Adjustment of Chemical Analytes Positive Charges

mol Charge Adjusted Adjusted Final
Total Charge moles mol/mol Na

Ag9.04E+02 1 1.76E+03 1.76E+03 1.21E-04
1 5.61E+06 3 1.09E+07 3.63E+06 2.50E-01

As 2.28E+04 5 4.43E+04 8.86E+03 6.11E-04
B 1.45E+05 3 2.81E+05 9.38E+04 6.46E-03
Ba 1.50E+03 2 2.90E+03 1.45E+03 1.00E-04
Be 0.OOE+00 0

1 4.54E+03 3 8.80E-03 2.93E+03 2.02E-04
Ca 5.98E+05 2 1.16E+06 5.81E+05 4.OOE-02
Cd 5.98E+04 2 1.16E+05 5.81E+04 4.OOE-03
Ce 6.77E+03 3 1.31E +04 4.38E+03 3.02E-04
C1 -6.66E+05 -1
CN 0.00E+0 0

o 0.00E+0C 0
Cr 4.49E+05 3 8.71E+05 2.90E+05 2.OOE-02
CU 3.31E+03 2 6.42E+03 3.21E+03 2.21E-04
F -1.50E+06 -1
Fe 2.24E+05 3 4.35E+05 1.45E+05 1.OOE-02
Hg 2.09E+02 2 4.06E+02 2.03E+02 1.40E-05
K 1.35E+06 1 2.61E+06 2.61E+06 1.80E-01
La 1.86E+03 3 3.61E+03 1.20E+03 8.30E-05
Li 2.96E+04 1 5.74E+04 5.74E+04 3.95E-03
Mg 2.67E+04 2 5.18E+04 2.59E+04 1.78E-03
Mn 1.46E+05 4 2.83E+05 7.07E+04 4.87E-03
Mo 0.OOE+0C 0
Na 7.48E+06 1 1.45E+07 1.45E+07 1.00E+00

d 0.OOE+0C 0
H3 0.OOE+C, 0
i 4.49E+O4 2 8.71E+04 4.35E+04 3.OOE-03
02 -2.84E+00 -1
03 -5.98E+06 -1

OH -2.25E+07 -1
Oxalate -7.48E+06 -2

b 1.02E+04 2 1.97E+04 9.87E+03 6.80E-04
d 1.20E+02 2 2.33E+02 1.17E+02 8.04E-06
04 -2.92E+06 -3
r 0.OOE+O( 0
b 0.OOE+O( 0

0.OOE+0C 0
u 0.00E+0C 0
b 0.OOE+0C 0
e 0.00E+0C 0

_i 5.04E+05 4 9.78E+05 2.44E+05 1.68E-02
S04 -1.05E+06 -2

r 7.21E+02 2 1.40E+03 7.OOE+02 4.82E-05



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 35

Analyte mol Charge Adjusted Adjusted Final
otal Charge moles mol/mol Na

Ta 0.OOE+00 0
Te Q.OOE+00 0
Th O.OOE+00 0
Ti 2.89E+03 4 5.61E+03 1,40E+03 9.66E-05
TIC as C03 -4.49E+06 -2
T1 _ 0.OOE+00 0
U(total) 0.OOE+OC 0

_ 0.OOE+0C 0
0.OOE+0C 0
0.OOE+OC 0

n 6.06E+03l 2 1.18E+04 5.88E+03 4.05E-04
Lr_ =_ 1.07E+04 4 2.09E+04 5.21E+03 3.59E-04



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04102

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 36

Table A-9 Adjustment of Radionuclide Positive Charges

Analyte mol charge Adjusted
total charge

Adjusted
Moles

Adjusted
Ci Bq/mol Na

l06Ru 0.00E+00 0
113mCd 0.OOE+00 0
125Sb 3.09E-02 3 1.80E-01 6.00E-02 7.80E+03 1.99E+07
126Sn 2.11E+01 2 8.20E+01 4.1OE+01 5.86E+01 1.49E+05
1291 4.96E+01 -1
134Cs 0.OOE+00 0
137Cs 3.40E+02 1 6.59E+02 6.59E+02 7.85E+06 2.OOE+10
137mBa 0.OOE+00 0
14C 8.53E-01 4 6.62E+00 1.66E+00 1.04E+02 2.64E+05
151Sm 1.26E+01 3 7.32E+01 2.44E+01 9.68E+04 2.47E+08
152Eu 9.96E-03 3 5.80E-02 1.93E-02 5.1OE+02 1.30E+06
154Eu 2.09E-02 3 L22E-01 4.05E-02 1.69E+03 4.30E+06
155Eu 1.99E-02 3 1.16E-0I 3.87E-02 2.91E+03 7.42E+06
226Ra 0.OOE+00 0
227Ac 0.OOE+00 0
228Ra 0.OOE+00 0
229Th 0.OOE+00 0
231Pa 0.OOE+00 0
232Th 4.39E+03 4 3.41E+04 8.52E+03 2.17E-01 5.54E+02
232U 0.OOE+00 0

33U 9.24E-01 6 1.08E+01 1.79E+00 4.04E+00 1.03E+04
34U 8.34E-01 6 9.72E+00 1.62E+00 2.35E+00 5.99E+03
35U 9.19E+01 6 1.07E+03 1.78E+02 9.06E-02 2.31E+02
36U 9.21E+00 6 1.07E+02 1.79E+01 2.72E-01 6.93E+02
37Np 9.42E-01 4 7.31E+00 1.83E+00 3.05E-01 7.78E+02
38Pu 1.02E-04 4 7.91E-04 1.98E-04 8.07E-01 2.06E+03
38U 1.13E+04 6 1.31E+05 2.18E+04 1.75E+00 4.45E+03
39Pu 3.33E-01 4 2.58E+00 6.46E-01 9.56E+00 2.44E+04
40Pu 1.60E-02 4 1.24E-01 3.1OE-02 1.69E+00 4.31E+03
41Am 8.46E-02 3 4.93E-01 1.64E-01 1.36E+02 3.46E+05

241Pu 8.25E-04 4 6.40E-03 1.60E-03 3.97E+01 1.01E+05
242Cm 0.OOE+00 0
42Pu 0.OOE+00 0
43Am 0.OOE+00 0
43Cm 1.19E-06 3 6.94E-06 2.31E-06 2.84E-02 7.25E+01

244Cm 3.89E-06 3 2.26E-05 7.55E-06 1.98E-01 5.04E+02
H 2.46E-02 I 4.78E-02 4.78E-02 1.39E+03 3.53E+06

59Ni 0.OOE+00 0
0Co 1.10E-03 3 6.42E-03 2.14E-03 1.45E+02 3.70E+05
S3Ni 1.34E-01 2 5.21E-0l 2.60E-01 9.30E+02 2.37E+06
9Se 0.OOE+00 0
OSr 1.30E+01 2 5.06E+01 2.53E+01 3.14E+05 8.OOE+08
OY 0.OOE+00 0
3mNb 0.OOE+00 0



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 37

93Zr 0.OOE+00 0
99Tc 8.54E+02 7 1.16E+04 1.66E+03 2.79E+03 7.10E+06



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

Table A-10 LAW Chemical Analytes Emissions Feed Quantities

Analyte mol/mol Na Analyte mol/mol Na
Ag 1.21E-04 N02 1.96E-01
Al 2.50E-01 N03 4.12E-01
As 6.11E-04 OH 1.55E+00
B 6.46E-03 Oxalate 2.58E-01
Ba 1.00E-04 Pb 6.80E-04
Be 1.21E-04 Pd 8.04E-06
Bi 2.02E-04 P04 6.70E-02
Ca 4.OOE-02 Pr 3.49E-07
Cd 4.OOE-03 Rb 1.35E-05
Ce 3.02E-04 Rh 5.54E-05
C1 4.59E-02 Ru 6.13E-05
CN 2.89E-04 Sb 1.07E-04
Co 1.67E-04 Se 2.04E-04
Cr 2.OOE-02 Si 1.68E-02
Cu 2.21E-04 S04 3.61E-02
F 1.03E-01 Sr 4.82E-05
Fe 1.00E-02 Ta 2.95E-05

Hg 1.40E-05 Te 3.85E-07
K 1.80E-01 Th 2.15E-05
La 8.30E-05 Ti 9.66E-05
Li 3.95E-03 TIC as C03 1.55E-01
Mg 1.78E-03 Ti 2.13E-04
Mn 4.87E-03 U(total) 6.18E-04
Mo 2.67E-04 V 2.14E-04
Na 1.OE+00 W 2.01E-04
Nd 1.69E-04 Y 2.02E-05
NIH3 1.02E-02 Zn 4.05E-04
Ni 3.OOE-03 Zr 3.59E-04

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 38



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

Table A-1I LAW Radionuclide Emissions Feed Quantities

Analyte Bg/mo Na Analyte Bq/mol Na
106Ru 7.78E-01 236U 6.93E+02
113mCd 8.26E+05 237Np 7.78E+02
125Sb 1.99E+07 238Pu 2.06E+03
126Sn 1.49E+05 238U 4.45E+03
1291 2.88E+03 239Pu 2.44E+04
134Cs 3.70E+07 240Pu 4.31 E+03
137Cs 2.OOE+10 241Am 3.46E+05
137mBa 1.36E+10 241Pu 1.01E+05
14C 2.64E+05 242Cm 4.49E+02
151Sm 2.47E+08 242Pu 2.79E-O:l
152Eu 1.30E+06 243Am 7.29E+00
154Eu 4.30E+06 243Cm 7.25E+01
155Eu 7.42E+06 244Cm 5.04E+02
226Ra 1.19E+00 3H 3.53E+06
227Ac 1.32E+01 59Ni 1.29E+04
228Ra 2.31E+03 60Co 3.70E+05
229Th 5.43E+01. 63Ni 2.37E+06
231Pa 3.85E+01 79Se 1.13E+04
232Th 5.54E+02 90Sr 8.00E+08
232U 1.30E+03 90Y 7.70E+08
233U 1.03E+04 93mNb 1.52E+05
234U 5.99E+03 93Zr 1.92E+05
235U 2.31E+02 99Tc 7.lOE+06

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 39



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 40

Appendix B HLW Calculations



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 41

Table B-1 HILW Chemical Analytes Feed Quantities in kg

Anlt nt -Tank_______________Analyte Unit AY-101 AY-102 AZ-101 AZ-102 C-104 C-106 SY-102 AW-104 C-107
Ag kg 1.17E+02 2.52E+01 4.88E+01 2.37E+02 1.06E+03 2.63E+01 2.98E+01 2.42E+01 2.94E+02
Al kg 2.71E+04 3.87E+04 1.61E+04 1.99E+04 9.01E+04 1.83E+03 2.28E+04 3.59E+03 5.86E+04
As kg 9.37E+00 2.09E+01 1.73E+01 8.60E+00 4.87E+01 8.79E-01 5.95E+00 1.50E+01 9.95E+00
B kg 1.21E+02 3.52E+01 7.83E+01 1.52E+02 1.79E+03 8.98E+00 2.90E+01 8.06E+00 2.08E+02
Ba kg 2.63E+02 6.84E+02 1.94E+02 0.00E+00 1.47E+02 1.52E+01 2.09E+01 8.27E+00 7.29E+02
Be kg 2.17E+00 2.63E+00 2.75E+00 1.97E+00 3.81E+01 1.10E-0i 2.04E+00 1.11Ei00 1.56E+00
Bi kg 2.13E+00 1.52E+02 1.97E+01 2.53E+01 4.80E+01 1.11E-01 2.80E+03 1.60E+00 1.04E+04
Ca kg 1.19E+03 4.59E+03 0.00E+00 6.92E+02 2.98E+03 7.85E+OI 1.07E+03 9.05E+02 1.24E+03
Cd kg 6.18E+01 1.03E+02 1.88E+03 2.71E+03 1.03E+03 2.11E+00 1.20E+02 2.94E+01 9.52E+01
Ce kg 2.96E+02 7.13E+02 2.30E+02 1.41E+02 7.09E+01 2.34E+01 3.91E+01 1.50E+01 7.79E+02
Cl kg 1.65E+02 1.24E+02 2.92E+01 9.39E+01 7.99E+02 3.78E+00 1.60E+03 5.58E+02 8.70E+02
CN kg 0.00E+00 0.OOE+00 0.OOE+00 5.64E+00 2.09E+01 3.53E-01 0.00E+00 0.00E+00 6.11E+00
Co kg 1.56E+01 2.37E+01 1.23E+01 1.13E+01 9.74E+00 1.11E+00 7.91E+00 3.OOE+00 2.65E+01
Cr kg 1.20E+03 1.48E+03 1.64E+02 4.56E+02 1.46E+03 5.71E+0I 1.34E+04 1.61E+02 9.30E+02
Cu kg 9.75E+01 2.01E+02 6.37E+01 3.80E+01 1.34E+02 6.86E+00 1.85E+01 1.45E+01 2.28E+02
F kg 9.48E+02 2.49E+02 1.41E+03 4.79E+02 3.46E+04 2.38E+00 5.92E+02 7.88E+02 6.39E+03
Fe kg 3.57E+04 8.69E+04 2.2 1E+04 2.32E+04 2.76E+04 3.05E+03 7.6 1E+03 2.28E+03 L.03E+05
Hg kg 1.20E+01 1.13E+02 5.58E-01 3.33E+00 8.29E+03 4.39E+00 5.82E+00 0.OOE+00 6.70E+01
K kg 2.93E+02 5.23E+02 9.56E+02 1.515+03 1.33E+03 2.11E+01 7.63E+02 1.75E+03 4.47E+02
La kg 1.23E+03 1.12E+03 9.85E+02 7.93E+02 4.87E+01 1.23E+01 4.82E+01 2.00E+01 2.70E+02
Li kg 2.57E+00 4.34E+01 1.70E+02 1.65E+00 6.05E+00 1.33E+00 2.49E+01 3.11E+00 1.67E+02
Mg kg 5.02E+02 1.74E+03 1.78E+02 1.78E+02 2.06E+02 2.02E+01 2.33E+02 2.00E+02 4.77E+02
Mn kg 2.04E+03 1.15E+04 2.84E+02 5.08E+02 7.01E+03 7.59E+02 1.78E+03 7.87E+02 5.02E+03
Mo kg 1.19E+01 9.17E+00 1.23E+01 2.02E+01 2.40E+01 3.85E-01 0.OOE+00 1.29E+01 4.58E+01
Na kg 4.78E+04 5.33E+04 2.63E+04 2.67E+04 1,78E+05 2.45E+03 7.46E+04 3.31E+04 9.52E+04
Nd kg 7.41E+02 1.02E+03 5,99E+02 4.90E+02 1.07E+02 3.53E+01 6.83E+01 1.50E+01 6.33E+02
NH3 kg 3.62E+02 1.63E+03 0.00E+00 0.00E+00 2.25E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ni kg 1.33E+03 2.11E+03 1.37E+03 1.46E+03 2.63E+03 1.06E+02 2.27E+02 6.29E+01 3.09E+03
N02 kg 1.35E+04 5.16E+01 1.10E+04 1.67E+04 3.66E+04 8.08E+01 2.31E+04 1.01E+04 3.53E+04
N03 kg 1.14E+03 2.91E+01 1.03E+04 6.87E+03 1.96E+04 1.18E+01 4.26E+04 1.75E+04 4.78E+04
OH kg 0.00E+00 0.00E+00 1.39E+03 2.02E+03 0.00E+00 0.00E+00 4.11E+03 1.275+03 2.29E+05

, , , , ,Oxalate jkg 3.36E+04 6.14E+02 7.36E+021.92E+04 1.77E+031 1.47E+031 1.49E+03 5.61E+03 6.92E+0 1



CALCULATION SHEET
BY: E. Berrios
DATE: 12104102

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 42

________ Unit__ ______ _____ Tank _____ _____ _____ _____

Analyte Unit AY-101 AY-102 AZ-101 AZ-102 C-104 C-106 SY-102 AW-104 C-107
Pb kg 9.56E+02 3.52E+03 8,57E+01 2.71E+02 8.36E+02 1.57E+02 5.53E+02 8.16E+01 1.01E+04
Pd kg 0.OOE+0 0.OOE+00 3.74E-04 1.62E+01 O.OOE+00 3.88E-01 O.OOE+00 0.00E+0) 0.OOE+00
P04 kg 3.45E+03 9.04E+03 1.06E+02 6.31E+02 3.21E+03 3.75E+02 6.46E+03 1.77E+02 5.88E+04
Pr km 0.OOE+00 3.01E+02 1.28E+02 9.27E+01 7.OOE+01 1.26E+01 0.OOE+0 0.OOE+00 2.08E+02
Rb kg 5.93E-01 0.OOE+00 3.74E+00 1.39E+00 2.67E+02 9.07E-02 2.41E+01 OOOE+00 8.43E-01
Rh kg 6.85E+00 O.OOE+00 4.70E+OI 9.77E+00 1.44E+02 8.92E-01 O.OOE+00 O.OOE+00 4.36E+01
Ru kg 0.OOE+00 4.36E+02 3.79E+02 4.37E+01 O.OOE+00 1.83E+01 0.OOE+00 0.00E+00 9.51E+02
Sb kg 1.18E+O1 2.38E+00 2.15E+00 9.88E+00 5.71E+00 9.97E-02 1.81E+00 9.03E+00 2.41E+00
Se kg 1.96E+01 5.02E-01 7.16E+00 2.79E+00 3.92E+01 2.11E-02 5.90E+00 1.13E+O1 5.01E+00
Si kg 4.31E+02 1.13E+02 4.47E+02 2.49E+03 1.02E+04 4.15E+01 9.40E+02 4.78E+02 1.87E+03
S04 kg 3.04E+03 1.5 1E+03 7.59E+03 7.05E+03 3.42E+03 6.06E+01 1.94E+03 7.36E+02 8.43E+03
Sr kg 6.68E+01 2.28E+02 9.17E+01 4.79E+01 8.75E+01 6.49E+00 3.84E+o1 5.31E+00 2.57E+02
Ta kg O.OOE+00 O.OOE+00 2.15E+00 6.53E-01 1.75E+00 8,79E-02 2.49E+00 O.OOE+00 8.47E-01
Te kg O.OOE+00 9.48E+01 2.36E+01 1.54E+01 0.00E+00 3.98E+00 1.48E+0 0.OOE+00 1.80E+02
Th kg 0.OOE+00 4.53E+02 7.78E+01 8.93E+01 5.1OE+04 1.89E+01 3.29E+02 1.50E+01. 6.61E +02
Ti kg 3.52E+01 1.1OE+02 9.62E+00 1.06E+01 9.80E+01 4.09E+00 1.20E+01 1.60E+O1 1.24E+02
TIC as C03 kg 8.09E+04 5.45E+04 7.50E+03 1.90E+04 4.84E+04 3.25E+03 1.14E+04 1.3 1E+04 1.14E+04
TI kg 5.61E-01 2.96E+00 2.15E+00 6.53E-01 9.74E+01 1.24E-01 4.60E-0I 3.OOE+01 5.43E+00
U(total) kg 4.67E+02 2.35E+03 1.63E+03 3.50E+03 3.53E+04 4.11E+O1 6.77E+02 6.91E+03 9.29E+03
V kg 9.80E+00 2.98E+01 5.35E+00 8.32E+00 2.72E+01 1.37E+00 9.06E+00 7.53E+00 2.51E+OI
W kg O.OOE+00 O.OOE+00 O.OOE+00 4.84E+00 9.60E+02 0.OOE+00 O.OOE+0O 0.OOE+00 6.75E+02
Y kj 0.OOE+00 9.81E+01 O.OOE+00 3.41E+01 2.82E+01 4.46E+00 1.13E+01 1.50E+00 9.48E+01
Zn kg 5.33E+01 1.52E+02 2.56E+01 2.45E+01 6.08E+02 4.36E+00 9.85E+00 2.80E+OI 1.77E+02
Zr kg 6.93E+02 2.86E+01 7.85E+03 3.81E+03 6.49E+04 2.65E+00 7.51E+01 2.1OE+03 7.39E+01



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

Table B-2 HLW Chemical Analytes Feed Quantities in moles

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: QA
SHEET NO.: 43

Analyte MW Unit 'Tank
g/mol AY-101 AY-102 AZ-101 AZ-102 C-104 C-106 SY-102 AW-104 C-107 Max Conc *

Ag 107.8 mol 1.08E+03 2.34E+02 4.52E+02 2.20E+03 9.82E+03 2.44E+02 2.76E+02 2.24E+02 2.72E+03 9.82E+03
Al 26.9 mol 1.00E+06 1.43E+06 5.96E+05 7.37E+05 3.34E+06 6.78E+04 8.44E+05 1.33E+05 2.17E+06 3.34E+06
As 74.9 mol 1.25E+02 2.79E+02 2.31E+02 1.15E+02 6.50E+02 1.17E+01 7.94E+01 2.OOE+02 1.33E+02 6.50E+02
B 10.8 mol 1.12E+04 3.26E+03 7.25E+03 1.41E+04 1.66E+05 8.31E+02 2.69E+03 7.46E+02 1.93E+04 1.66E+05
Ba 137.3 mol 1.92E+03 4.98E+03 1.41E+03 0.OOE+00 1.07E+03 1.11E+02 1.52E+02 6.02E+01 5.3 1E+03 5.3 1E+03
Be 9.0 mol 2.41E+02 2.92E+02 3.06E+02 2.19E+02 4.23E+03 1.22E+01 2.27E+02 1.23E+02 1.73E+02 4.23E+03
Bi 208.9 mo] 1.02E+01 7.27E+02 9.43E+01 1.21E+02 2.30E+02 5.31E-0 I 1.34E+04 7.66E+00 4.98E+04 4.98E+04
Ca 40.0 mol 2.97E+04 1.14E+05 0.OOE+00 1.73E+04 7.43E+04 1.96E+03 2.67E+04 2.26E+04 3.09E+04 1.14E+05
Cd 112.4 mol 5.50E+02 9.16E+02 1.67E+04 2.41E+04 9.16E+03 1.88E+0] 1.07E+03 2.62E+02 8.47E+02 2.4 1E+04
Ce 140.1 mol 2.11E+03 5.09E+03 1.64E+03 1.01E+03 5.06E+02 1.67E+02 2.79E+02 1.07E+02 5.56E+03 5.56E+03
Cl 35.4 mol 4.65E+03 3.49E+03 8.23E+02 2.65E+03 2.25E+04 1.06E+02 4.51E+04 1.57E+04 2.45E+04 4.5 1E+04
CN 26.0 mol 0.OOE+00 0.OOE+00 0.OOE+00 2.17E+02 8.04E+02 1.36E+01 0.00E+O 0.OOE+00 2.35E+02 8.04E+02
Co 58.9 mol 2.65E+02 4.02E+02 2.09E+02 1,92E+02 1.65E+02 1.88E+01 1.34E+02 5.09E+01 4.50E+02 4.50E+02
Cr 51.9 mol 2.3 1E+04 2.85E+04 3.15E+03 8.77E+03 2.81E+04 1.1OE+03 2.58E+05 3.09E+03 1.79E+04 2.58E+05
Cu 63.5 mol 1.54E+03 3.17E+03 1.00E+03 5.98E+02 2.11E+03 1.08E+02 2.91E+02 2.28E+02 3.59E+03 3.59E+03
F 18.9 mol 4.99E+04 1.31E+04 7.42E+04 2.52E+04 1.82E+06 1.25E+02 3.12E+04 4.15E+04 3.36E+05 1.82E+06
Fe 55.8 mol 6.40E+05 1.56E+06 3.96E+05 4.16E+05 4.95E+05 5.47E+04 1.36E+05 4.09E+04 1.85E+06 1.85E+06
Hg 200.6 mol 5.98E+01 5.63E+02 2.78E+00 1.66E+01 4.13E+04 2.19E+01 2.90E+0l 0.OOE+00 3.34E+02 4.13E+04
K 39.1 mol 7.49E+03 1.34E+04 2.45E+04 3.86E+04 3.40E+04 5.40E+02 1.95E+04 4.47E+04 1.14E+04 4.47E+04
La 138.9 mo 8.86E+03 8.06E+03 7.09E+03 5.71E+03 3.51E+02 8.86E+01 3.47E+02 1.44E+02 1.94E+03 8.86E+03
Li 6.9 mol 3.72E+02 6.29E+03 2.46E+04 2.39E+02 8.77E+02 1.93E+02 3.61E+03 4.51E+02 2.42E+04 2.46E+04
Mg 24.3 mol 2.07E+04 7.16E+04 7.33E+03 7.33E+03 8.48E+03 8.3 1E+02 9.59E+03 8.22E+03 1.96E+04 7.16E+04
Mn 54.9 mol 3.72E+04 2.09E+05 5.17E+03 9.25E+03 1.28E+05 1.38E+04 3.24E+04 1.43E+04 9.14E+04 2.09E+05
Mo 95.9 motl 1.24E+02 9.56E+01 1.28E+02 2.31E+02 2.50E+02 4.01E+0O 0.OOE+00 1.35E+02 4.78E+02 4.78E+02
Na 22.9 mol 2.08E+06 2.32E+06 1.14E+06 1.16E+06 7.74E+06 1.07E+05 3.24E+06 1.44E+06 4.14E+06 1.07E+05
Nd 144.2 mol 5.14E+03 7.07E+03 4.15E+03 3.40E+03 7.42E+02 2.45E+02 4.74E+02 1.04E+02 4.39E+03 7.07E+03
NH3 17 mol 2.13E+04 9.59E+04 0.OOE+00 0.OOE+00 1.32E+04 0.OOE+00 0.00E+00 0.OOE+0 0.OOE+00 9.59E+04
Ni 58.7 mol 2.27E+04 3.59E+04 2.33E+04 2.49E+04 4.48E+04 1.81E+03 3.87E+03 1.07E+03 5.26E+04 5.26E+04
N02 46.0 mol 2.93E+05 1.12E+03 2.39E+05 3.63E+05 7.96E+05 1.76E+03 5.02E+05 2.20E+05 7.67E+05 7.96E+05
N03 62.0 mol 1.84E+04 4.69E+02 1.66E+05 1.11E+05 3.16E+05 1.90E+02 6.87E+05 2.81E+05 7.71E+05 7.7 1E+05
OH 17.0 mol 0.00E+00 0.OOE+00 8.18E+04 1.19E+05 0.OOE+00 0.OOE+00 2.42E+05 7.47E+04 1.35E+07 1.35E+07



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 44

Analyte MW Unit Tank
g/mol AY-101 AY-102 AZ-101 AZ-102 C-104 C-106 SY-102 AW-104 C-107 Max Conc *

Oxalate 88.0 mol 2.18E+05 2.01E+04 1.67E+04 1.69E+04 6.38E+04 7.86E+02 3.82E+05 6.98E+03 8.36E+03 3.82E+05
Pb 207.2 mol 4.61E+03 1.70E+04 4.14E+02 1.3 1E+03 4.03E+03 7.58E+02 2.67E+03 3.94E+02 4.87E+04 4.87E+04
Pd 105.4 mol 0.00E+00 0.OOE+00 3.52E-03 1.52E+02 0.OOE+00 3.65E+00 0.OOE+00 0.OOE+00 0.00E+00 1.52E+02
P04 94.9 mol 3.63E+04 9.52E+04 1.12E+03 6.64E+03 3.38E+04 3.95E+03 6.80E+04 1.86E+03 6.19E+05 6.19E+05
Pr 140.9 mol 0.OOE+00 2.14E+03 9.08E+02 6.58E+02 4.97E+02 8.94E+01 0.00E+00 0.OOE+00 1.48E+03 2.14E+03
Rb 85.5 mol 6.94E+00 0.00E+00 4.37E+01 1.63E+01 3.12E+03 1.06E+00 2.82E+02 0.OOE+00 9.86E+00 3.12E+03
Rh 102.9 mol 6.66E+O1 0.OOE+00 4.57E+02 9.49E+01 1.40E+03 8.67E+00 0.00E+00 0.OOE+00 4.24E+02 1.40E+03
Ru 101.1. mol 0.OOE+00 4.31E+03 3.75E+03 4.32E+02 0.OOE+00 1.81E+02 O.OOE+00 0.OOE+00 9.41E+03 9.41E+03
Sb 121.7 mol 9.69E+01 1.95E+01 1.77E+01 8.11E+O1 4.69E+01 8.19E-01 1.49E+O1 7.41E+01 1.98E+O1 9.69E+01
Se 78.9 mol 2.48E+02 6.35E+00 9.06E+01 3.53E+01 4.96E+02 2.67E-01 7.47E+O1 1.43E+02 6.34E+01. 4.96E+02
Si 28.1 mol 1.53E+04 4.02E+03 1.59E+04 8.86E+04 3.63E+05 1.48E+03 3.35E+04 1.70E+04 6.65E+04 3.63E+05
S04 96.1 mol 3.16E+04 1.57E+04 7.90E+04 7.34E+04 3.56E+04 6.31E+02 2.02E+04 7.66E+03 8.77E+04 8.77E+04
Sr 87.6 mol 7.63E+02 2.60E+03 1.05E+03 5.47E+02 9.99E+02 7.41E+01 4.38E+02 6.06E+01 2.93E+03 2.93E-03
Ta 180.9 mol 0.OOE+00 0.OOE+00 1.19E+01 3.61E+00 9.67E+00 4.86E-01 1.38E+01 0.OOE+00 4.68E+00 1.38E+01
Te 12 7 .6 mol 0.OOE+00 7.43E+02 1.85E+02 1.21E+02 0.OOE+00 3.12E+01 1.16E+01 0.OOE+00 1.41E+03 1.41E+03
Th 232.0 mol 0.OOE+00 1.95E+03 3.35E+02 3.85E+02 2.20E+05 8.15E+01 1.42E+03 6.48E+01 2.85E+03 2.20E+05
Ti 47.9 mol 7.35E+02 2.30E+03 2.01E+02 2.21E+02 2.05E 103 8.54E+01 2.51E-02 3.33E+02 2.59E+03 2.59E+03
TIC as C03 60.0 mol 1.35E+06 9.08E+05 1.25E+05 3,17E+05 8.07E+05 5.42E+04 1.90E+05 2.19E+05 1.90E+05 1.35E+06
TI 204.4 mol 2.74E+00 1.45E+01 1.05E+01 3.19E+00 4.77E+02 6.07E-01 2.25E+00 1.47E+02 2.66E+01 4.77E+02
U(total) 238.0 mol 1.96E+03 9.87E+03 6.85E+03 1.47E+04 1.48E+05 1.73E+02 2.84E+03 2.90E+04 3.90E+04 1.48E+05
V 50.9 mol 1.93E+02 5.85E+02 1.05E+02 1.63E+02 5.34E+02 2.69E+01 1.78E+02 1.48E+02 4.93E+02 5.85E+02
W 183.9 mol 0.OOE+00 0.OOE+00 0.OOE+00 2.63E+01 5.22E+03 0.OOE+00 0.OOE+00 0.00E+00 3.67E+03 5.22E+03
Y 88.9 mol 0.OOE+00 1,1OE+03 0.OOE+00 3.84E+02 3.17E+02 5.02E+01 1.27E+02 1.69E+01 1.07E+03 1.10E+03
Zn 65.4 mol 8.15E+02 2.32E+03 3.91E+02 3.75E+02 9.30E+03 6.67E+01 1.51E+02 4.28E+02 2.71E+03 9.30E+03
Zr 91.2 mol 7.60E+03 3.14E+02 8.61E+04 4.18E+04 7.12E+05 2.91E+01 8.23E+02 2.30E+04 8.1OE+02 7.12E+05
* Except for Na which is the minimum concentration



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 45

Table B-3 HLW Radionuclide Feed Quantities in Curies

Analyte Unit Tank

AY-101 AY-102 AZ-101 AZ-102 C-104 C-106 SY-102 AW-104 C-107 MAX
106Ru Ci 6.53E-02 7.54E-03 3.86E+02 6.21E+02 1.80E-04 5.77E-06 1.35E-05 1.65E-06 1.13E-02 6.21E+02
113mCd Ci 1.75E+03 4.83E+00 1.93E+03 8.16E+02 1.93E+01 5.84E+00 1.60E+01 1.50E+00 1.19E+03 1.93E+03
125Sb Ci 1.34E+01 1.55E+00 6.18E+03 4.93E+03 1.77E+02 4.01E-01 7.54E+00 8.23E-01 7.42E+00 6.18E+03
126Sn Ci 2.80E+01 2.78E-01 2.31E+O1 1.25E+01 1.72E+00 1.81E+00 5.31E-01 4.63E-02 6.37E+01 6.37E+01
1291 Ci 9.40E-02 8.43E-03 1.17E-01 1.40E+00 7.53E-01 8.28E-03 9.30E-02 2.89E-02 4.83E-02 1.40E+00
134Cs Ci 8.07E-02 2.14E+02 2.81E+02 4.47E+02 4.49E-02 1.00E-02 1.03E-01 2.07E-02 4.90E-01 4.47E+02
137Cs Ci 5.30E+04 1.61E+05 2.98E+05 4.92E+05 9.55E+04 1.14E+04 6.54E+04 1.33E+04 6.35E+04 4.92E+05

137mBa Ci 5.02E+04 1.53E+05 2.82E+05 4.66E+05 9,03E+04 1.08E+04 6.19E+04 1.25E+04 6.01E+04 4.66E+05
14C Ci 8.70E-01 1.74E-01 4.72E-01 4.80E-01 1.86E+00 8.28E-03 5.58E-01 1.27E+00 3.80E+00 3.80E+00
151Sm Ci 4.29E+05 1.51E+03 1.60E+05 6.69E+04 9.39E+03 1.01E+04 2.94E+03 2.55E+02 6.36E+05 6.36E+05
152Eu Ci O.OOE+00 6.13E+01 1.31E+02 5.23E+01 2.43E+00 2.85E+00 7.49E-01 7.70E-02 1.17E+02 1.31E+02
154Eu Ci 4.69E+03 6.77E+03 1.35E+04 7.29E+03 1.10E+03 2.64E+02 1.91E+02 8.75E+00 1.60E+03 1.35E+04
155Eu Ci 2.28E+03 5.53E+03 1.74E+04 1.30E+04 8.05E+02 1.82E+02 1.05E+02 2.41E +00 1.04E+03 1.74E+04
226Ra Ci 1.02E-02 3.66E-03 2.32E-04 8.50E-05 6.27E-03 3.93E-04 3.92E-05 3.07E-06 2.16E-02 2.16E-02
227Ac Ci 5.69E-02 1.29E-02 2.61E-03 7.40E-04 1.09E+02 2.21E-03 4.09E-04 3.14E-05 1.41E-01 1.09E+02
228Ra Ci 4.11E-02 3.42E-02 3.11E-03 5.30E-03 2.25E+01 2.46E-05 3.02E-02 3.70E-03 4.85E-02 2.25E+01
229Th Ci 6.53E-04 6.93E-06 1.94E-06 6.83E-07 9.41E-01 2.1OE-05 6.77E-04 1.57E-04 2.43E-03 9.41E-01

231Pa Ci 7.44E-02, 3.90E-04 7.77E-03 1.77E-03 2.40E+02 2.82E-03 1.08E-03 8.46E-05 1.92E-01 2.40E+02
232Th Ci 3.82E-02 6.02E-02 8.12E-03 9.83E-03 4.99E+00 2.53E-03 3.23E-02 8.24E-04 7.28E-02 4.99E+00
232U Ci 9.37E-02 2.55E-04 2.77E-02 1.07E-02 1.93E+01 1.65E-04 1.04E-01 2.60E-03 5.45E-03 1.93E+01
233U Ci 3.85E-01 3.72E-06 l.13E-01 4.17E-02 4.13E+02 6.81E-04 4.27E-01 7.83E-03 2.26E-02 4.13E+02
234U Ci 1.71E-01 1.04E+00 7.86E-01 2.89E+00 2.08E+O1 1.34E-02 2.38E-01 3.35E+00 5.63E-01 2.08E+01
235U Ci 6.94E-03 4.01E-02 2.99E-02 6,88E-02 6.03E-01 5.73E-04 9.99E-03 1.27E-01 1.37E-01 6.03E-01
236U Ci 5.87E-03 7.55E-02 6.37E-02 1.41E-01 6.48E-01 2.39E-04 5.78E-03 2.76E-01 8.92E-02 6.48E-01
237Np Ci 1.59E-01 3.95E+00 1.34E+01 1.31E+01 4.40E+00 1.66E-01 7.44E-01 5.29E-02 8.07E-02 1.34E+01
238Pu Ci 1.91E+02 5.26E+02 1.33E+02 1.79E+02 2.28E+02 3.48E+00 5.55E+02 5.14E+01 6.81E+01 5.55E+02
238U Ci 1.56E-01 8.OOE-01 5.44E-01 1.16E+00 1.17E+01 1.37E-02 2.26E-01 2.30E+00 3.1OE+00 1.17E+01
239Pu Ci 4.89E+02 1.64E+03 1.15E+03 1.54E+03 5,47E+03 7.52E+01 3.82E+03 4.40E+02 2.16E+03 5.47E+03
240Pu Ci 1.48E+02 3.55E+02 3.46E+02 4.58E+02 1.08E+03 1.54E+01 8.61E+02 1.34E+02 3.93E+02 1.08E+03



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 46

Analyte Unit Tank
AY-101 AY-102 AZ-101 AZ-102 C-104 C-106 SY-102 AW-104 C-107 MAX

241Am Ci 8.79E+03 7.62E+03 2.55E+04 1.88E+04 6.35EW03 2.25E+02 2.35E+04 5.28E+01 6.75E+03 2.55E+04
241Pu Ci 2.69E+03 4.42E+03 1.02E+04 1.32E+04 1.48E+04 1.84E+02 3.27E+03 3.96E+03 3.73E+03 1.48E+04
242Cm Ci 1.17E+OI 1.40E+01 2.30E+01 6.52E+00 5.38E+00 3.42E-01 5.15E-02 9.84E-04 5.37E+00 2.30E+01
242Pu Ci 2.67E-02 4.27E-02 5.35E-02 6.57E-02 9.48E-02 1,64E-03 2.05E-01 2.07E-02 2.74E-02 2.05E-01
243Am Ci 8,83E-01 5.60E-01 5.40E+00 5.61E+00 3.12E-01 2.02E-03 3.96E-01 3.75E-05 3.47E-01 5.61E+00
243Cm Ci 1.19E+00 1.27E+00 3.36E+00 8.39E-01 4.31E-01 2.74E-02 4.61E-01 1.35E-04 4.21E-01 3.36E+00
244Cm Ci 4.08E+01 3.03E+01 7.53E+01 4.08E+01 1.50E+01 5.82E-01 1.10E+01 5.89E-04 1.56E+01 7.53E+01
3H Ci 2.38E+00 7.31E +00 4.05E+00 1.22E+01 5.61E+O1 1.45E-01 6.85E-01 7.81E+00 2.99E+01 5.61E+01
59Ni Ci 1.58E+02 1.10E+02 2.68E+01 1.07E+01 4.58E+00 6.13E+00 2.58E-01 1.66E-02 3.22E+02 3.22E+02
60Co Ci 4.36E+02 5.81E-01 1.09E+03 7.80E+02 2.72E+02 2.46E-01 8.13E+00 4.03E-01 2.47E+02 1.09E+03
63Ni Ci 1.48E+04 1.04E+04 2.95E+03 1.19E+03 4.29E+02 5.71E+02 2.40E+01 1.56E+00 3.01E+04 3.01E+04
79Se Ci 1.37E+01 4.39E-02 4.67E-01 3.51E-01 6.40E+00 2.77E-01 8.79E-02 7.66E-03 1.79E+01 1.79E+01
90Sr Ci 1.38E+06 5.27E+06 4.94E+06 2.98E+06 4.84E+05 2.82E+05 6.73E+04 1.09E+03 2.24E+06 5.27E+06
90Y Ci 1.38E+06 5.27E+06 4.94E+06 2.98E+06 4.84E+05 2.82E+05 6.73E+04 1.09E+03 2.24E+06 5.27E+06
93mNb Ci 4.99E+02 1.70E+00 1.33E+02 5.25E+01 9.90E+00 1.08E+01 3.50E+00 3.04E-0] 6.98E+02 6.98E+02
93Zr Ci 6.09E+02 1.98E+00 2.35E+02 9.69E+01 1.16E+01 1.16E+01 4.31E+00 3.78E-0] 7.75E+02 7.75E+02
99Tc Ci 4.85E+01 1.39E+01 6.41E+01 8.99E+01 5.79E+01 1.03E+00 1.27E+02 1.49E+01 3.79E+O1 1.27E+02



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 47

Analyte - Max Conc
mol

MW
g/mol

Mass
g

Charge
oxygens/m

ol oxide

Mass of 0
grams

Contract Max
g/100 g w. ox

Feed
Quantity

ff
Ag 9.82E+03 107.87 1.06E+06 1 0.5 7.86E+04 0.55 3.50E+06
Al 3.34E+06 27 9.01E+07 3 1.5 8.01E+07 14 8.90E+07
As 6.50E+02 74.92 4.87E+04 5 2.5 2.60E+04 0.16 1.02E+06
B 1.66E+05 10.81 1.79E+06 3 1.5 3.98E+06 1.3 8.26E+06
Ba 5.31E+03 137.3 7.29E+05 2 1 8.50E+04 4.5 2.86E+07
Be 4.23E+03 9 3.81E+04 2 1 6.77E+04 0.065 4.13E+05

Bi 4.98E+04 209 1.04E+07 3 1.5 1.19E+06 2.8 1.78E+07
Ca 1.14E+05 40.1 4.59E+06 2 1 1.83E+06 7.1 4.51E+07
Cd 2.41E+04 112.4 2.71 E+06 2 1 3.86E+05 4.5 2.86E+07
Ce 5.56E+03 140.1 7.79E+05 3 1.5 1.33E+05 0.81 5.15E+06

Cl 4.51E+04 35.5 0.OOE+00 -1 0 0.OOE+00 0.33 2.10E+06
CN 8.04E+02 26 0.OOE+00 -1 0 0.OOE+00 1.6 1.02E+07
Co 4.50E+02 58.9 2.65E+04 3 1.5 1.08E+04 0.45 2.86E+06
Cr 2.58E+05 52 1.34E+07 3 1.5 6.18E+06 0.68 4.32E+06

Cu 3.59E+03 63.5 2.28E+05 2 1 5.74E+04 0.48 3.05E+06

F 1.82E+06 19 0.OOE+00 -1 0 0.OOE+00 3.5 2.23E+07
Fe 1.85E+06 55.8 1.03E+08 3 1.5 4.43E+07 29 1.84E+08
Hg 4.13E+04 200.6 8.29E+06 2 1 6.61E+05 0.1 6.36E+05
K 4.47E+04 39.1 1.75E+06 1 0.5 3.58E+05 1.3 8.26E+06
La 8.86E+03 138.9 1.23E+06 3 1.5 2.13E+05 2.6 1.65E+07
Li 2.46E+04 6.9 1.70E+05 1 0.5 1.97E+05 0.14 8.90E+05
Mg 7.16E+04 24.3 1.74E+06 2 1 1.15E+06 2.1 1.34E+07
Mn 2.09E+05 54.9 1.15E+07 4 2 6.70E+06 6.5 4.13E+07
Mo 4.78E+02 95.9 4.58E+04 6 3 2.29E+04 0.65 4.13E+06
Na 1.07E+05 23 2.45E+06 1 0.5 8.52E+05 19 1.21E+08
Nd 7.07E+03 144.2 1.02E+06 3 1.5 1.70E+05 1.7 1.08E+07
NH3 9.59E+04 17 0.OOE+00 0 0 0.OOE+00 1.6 1.02E+07
Ni 5.26E+04 58.7 3.09E+06 2 1 8.42E+05 2.4 1.53E+07
N02 7.96E+05 46 0.OOE+00 -1 0 0.OOE+00 (no2/no3) 0.OOE+00
N03 7.71E+05 62 0.OOE+00 -1 0 0.OOE+00 36 2.29E+08
OH 1.35E+07 17 0.OOE+00 -1 0 0.OOE+00 N/A* 0.OOE+00

Table B-4 HLW Waste Oxide Mass Calculation
'



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 48

Analyte Max Conc MW Mass Charge # Mass of 0 Contract Max Feed
mol g/mol g oxygens/m grams g/100 g w. ox Quantity

ol oxide 9
Oxalate 3.82E+05 88 0.OOE+00 -2 0 0.00E+00 11 6.99E+07
Pb 4.87E+04 207.2 1.01E+07 2 1 7.80E+05 1.1 6.99E+06
Pd 1.52E+02 106.4 1.62E+04 2 1 2.44E+03 0.13 8.26E+05
P04 6.19E+05 95 0.OOE+00 -3 0 0.OOE+00 N/A* 0.OOE+00
Pr 2.14E+03 140.9 3.01E+05 4 2 6.84E+04 0.35 2.23E+06
Rb 3.12E+03 85.5 2.67E+05 1 0.5 2.50E+04 0.19 1.21E+06
Rh 1.40E+03 102.9 1.44E+05 3 1.5 3.36E+04 0.13 8.26E+05
Ru 9.41E+03 101.1 9.51E+05 4 2 3.01E+05 0.35 2.23E+06
Sb 9.69E+01 121.8 1.18E+04 3 1.5 2.33E+03 0.84 5.34E+06
Se 4.96E+02 79 3.92E+04 4 2 1.59E+04 0.52 3.3 1E+06
Si 3.63E+05 28.1 1.02E+07 4 2 1.16E+07 19 1.21E+08
S04 8.77E+04 96.1 0.OOE+00 -2 0 0.00E+00 N/A* 0.OOE+00
Sr 2.93E+03 87.6 2.57E+05 2 1 4.69E+04 0.52 3.31E+06
Ta 1.38E+01. 180.9 2.49E+03 5 2.5 5.51E+02 0.03 1.91E+05
Te 1.41E+03 127.6 1.80E+05 4 2 4.51E+04 0.13 8.26E+05
Th 2.20E+05 232 5.10E+07 4 2 7.03E+06 5 3.18E+07
Ti 2.59E+03 47.9 1.24E+05 4 2 8.28E+04 1.3 8.26E+06
TIC as C03 1.35E+06 60 0.OOE+00 -2 0 0.OOE+00 30 1.91E+08
TI 4.77E+02 204.4 9.74E+04 5 2.5 1.91E+04 0.45 2.86E+06
U(total) 1.48E+05 238 3.53E+07 6 3 7.12E+06 14 8.90E+07
V 5.85E+02 50.9 2.98E+04 3 1.5 1.41E+04 0.032 2.03E+05
W 5.22E+03 183.9 9.60E+05 6 3 2.51E+05 0.24 1.53E+06
Y 1.1OE+03 88.9 9.81E+04 3 1.5 2.65E+04 0.16 1.02E+06

Zn
*N/A = not available

Total Mass

9.30E+03
7.12E+05

65.4
91.2

6.08E+05
6.49E+07

4.36E+08 g mass
4.36E+05 kg
6.46E+05 kg

2
4

1.49E+05
2.28E+07

2.OE+08 g 0
2.OE+05 kg 0

= 6.36E+08 g

0.42
15

2.67E+06
9.54E+07

1
2



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 49

Table B-5 Chemical Analytes Feed Quantity Comparison

Analyte Actual (g) SOW max Selected Source
(g)()

Ag 1.06E+06 3.50E+06 350E+06 SOWM
Al 9.01E+07 8.90E+07 8.90E+07 SOWM
As 4.87E+04 1.02E+06 1.02E+06 SOWM
B 1.79E+06 8.26E+06 8.26E+06 SOWM
Ba 7.29E+05 2.86E+07 2.86E+07 SOWM
Be 3.81E+04 4.13E+05 4.13E+05 SOWM
Bi 1.04E+07 1,78E+07 1.78E+07 SOWM
Ca 4.59E+06 4.51E+07 4.51E +07 SOWM
Cd 2.71E+06 2.86E+07 2.86E+07 SOWM
Ce 7.79E+05 5.ISE+06 5.15E+06 SOWM
Cl 1.60E+06 2.1OE+06 2.10E+06 SOWM
CN 2.09E+04 1.02E+07 1.02E+07 SOWM
Co 2.65E+04 2.86E+06 2.86E+06 SOWM
Cr 1.34E+07 4.32E+06 4.32E+06 SOWM
Cu 2.28E+05 3.05E+06 3.05E+06 SOWM
F 3.46E+07 2.23E+07 2.23E+07 SOWM
Fe 1.03E+08 1.84E+08 1.84E+08 SOWM
Hg 8.29E+06 6.36E+05 6.36E+05 SOWM
K 1.75E+06 8.26E+06 8.26E+06 SOWM
La 1.23E+06 1.65E+07 1.65E+07 SOWM
Li 1.70E+05 8.90E+05 8.90E+05 SOWM
Mg 1.74E+06 1.34E+07 1.34E+07 SOWM
Mn 1.15E+07 4.13E+07 4.13E+07 SOWM
Mo 4.58E+04 4.13E+06 4.13E+06 SOWM
Na 2.45E+06 1.21E+08 1.21E+08 SOWM
Nd 1.02E+06 1.08E+07 1.08E+07 SOWM
NH3 1.63E+06 1.02E+07 1.02E+07 SOWM
Ni 3.09E+06 1.53E+07 1.53E+07 SOWM
N02 3.66E+07 3.66E+07 Actual
N03 4.78E+07 2.29E+08 2.29E+08 SOWM
OH 2.29E+08 2.29E+08 Actual
Oxalate 3.36E+07 6.99E+07 6.99E+07 SOWM
Pb 1.O1E+07 6.99E+06 6.99E+06 SOWM
Pd 1.62E+04 8.26E+05 8.26E+05 SOWM
P04 5.88E+07 5.88E+07 Actual
Pr 3.01E+05 2.23E+06 2.23E+06 SOWM
Rb 2.67E+05 1.21E+06 1.21E+06 SOWM
Rh 1.44E+05 8.26E+05 8.26E+05 SOWM
Ru 9.51E+05 2.23E+06 2.23E+06 SOWM
Sb 1.18E+04 5.34E+06 5.34E+06 SOWM
Se 3.92E+04 3.31EE+06 3.31E+06 SOWM
Si 1.02E+07 1.21E+08 1.21E+08 SOWM
S04 8.43E+06 8.43E+06 Actual
Sr 2.57E+05 3.31E+06 3.31E+06 SOWM
Ta 2.49E+03 1.91E+05 1.91E+05 SOWM
Te 1.80E+05 8.26E+05 8.26E+05 SOWM
Th 5.10E+07 3.18E+07 3.18E+07 SOWM



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 50

Analyte Actual (g) SOW max Selected Source

(g)()
Ti 1.24E+05 8.26E+06 8.26E+06 SOWM
TIC as C03 8.09E+07 1.91 E+08 1.91E+08 SOWM
TI 9.74E+04 2.86E+06 2.86E+06 SOWM
U(total) 3.53E+07 8.90E+07 8.90E+07 SOWM
V 2.98E+04 2.03E+05 2.03E+05 SOWM
W 9.60E+05 1.53E+06 1.53E+06 SOWM
Y 9.81E+04 1.02E+06 1.02E+06 SOWM
Zn 6.08E+05 2.67E+06 2.67E+06 SOWM
Zr 6.49E+07 9.54E+07 9.54E+07 SOWM

SOWM = statement of work maximum



CALCULATION SHEET
BY: E. Berrios
DATE: 12104/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 51

Table B-6 Radionuclides Feed Quantity Comparison

SOW Max Feed Actual
Analyte Ci Ci/100 g W. Quantity Ci Feed Ci Selected Ci Source

ox
106Ru 6.21E+02 6.21E+02 6.21E+02 Actual
I l3mCd 1.93E+03 1.93E+03 1.93E+03 Actual
125Sb 6.18E+03 3.20E-02 2.03E+05 6.18E+03 2.03E--05 SOWM
126Sn 6.37E+01 1.50E-04 9.54E+02 6.37E+01 9.54E+02 SOWM
1291 1.40E+00 2.90E-07 1.84E+00 1.40E+00 1.84E+00 SOWM
134Cs 4.47E+02 4.47E+02 4.47E+02 Actual
137Cs 4.92E+05 1.5 9.54E+06 4.92E+05 9.54E+06 SOWM
137mBa 4.66E+05 4.66E+05 4.66E+05 Actual
14C 3.80E+00 6.50E-06 4.13E+01 3.80E+00 4.13E+01 SOWM
151Sm 6.36E+05 6.36E+05 6.36E+05 Actual
152Eu 1.31E+02 4.80E-04 3.05E+03 1.31E+02 3.05E+03 SOWM
154Eu 1.35E+04 5.20E-02 3.31E+05 1.35E+04 3.31E+05 SOWM
155Eu 1.74E+04 2.90E-02 1.84E+05 1.74E+04 1.84E+05 SOWM
226Ra 2.16E-02 2.16E-02 2.16E-02 Actual
227Ac 1.09E+02 1.09E+02 1.09E+02 Actual
228Ra 2.25E+0 I 2.25E+01 2.25E+01 Actual
229Th 9.41E-01 9.41E-01 9.41E-0I Actual
231Pa 2.40E+02 2.40E+02 2.40E+02 Actual
232Th 4.99E+00 4.99E+00 4.99E+00 Actual
232U 1.93E+01 1.93E+01 1.93E+01 Actual
233U 4.13E+02 9.OOE-07 5.72E+00 4.13E+02 5.72E+00 SOWM
234U 2.08E+01 2.08E+01 2.08E+01 Actual
235U 6.03E-01 2.50E-07 1.59E+00 6.03E-01 1.59E+00 SOWM
236U 6.48E-01 6.48E-01 6.48E-01 Actual
237Np 1.34E+01 7.40E-05 4.70E+02 1.34E+01 4.70E+02 SOWM
238Pu 5.55E+02 3.50E-04 2.23E+03 5.55E+02 2.23E+03 SOWM
238U 1.17E+01 1.17E+01 1.17E+01 Actual
239Pu 5.47E+03 3.1OE-03 1.97E+04 5.47E+03 1.97E+04 SOWM
240Pu 1.08E+03 1.08E+03 1.08E+03 Actual
241Am 2.55E+04 9.00E-02 5.72E+05 2.55E+04 5.72E+05 SOWM
241Pu 1.48E+04 2.20E-02 1.40E+05 1.48E+04 1.40E+05 SOWM
242Cm 2.30E+O I 2.30E+01 2.30E+01 Actual
242Pu 2.05E-01 2.05E-01 2.05E-01 Actual
243Am 5.61E+00 5.61E+00 5.61E+00 Actual
243Cm* 3.36E+00 3.OOE-03 1.91E+04 3.36E+00 1.91E+04 SOWM
244Cm* 7.53E+01 3.OOE-03 1.91E+04 7.53E+01 1.91E+04 SOWM
3H 5.61E+01 6.50E-05 4.13E+02 5.61E+01 4.13E+02 SOWM
59Ni 3.22E+02 3.22E+02 3.22E+02 Actual
60Co 1.09E+03 1.00E-02 6.36E+04 1.09E+03 6.36E+04 SOWM
63Ni 3.01E+04 3.01E+04 3.01E+04 Actual
79Se 1.79E+01 1.79E+01 1.79E+011 Actual
90Sr 5.27E+06 1.00E+01 6.36E+07 5.27E+06 6.36E+07 SOWM
90Y 5.27E+06 5.27E+06 5.27E+06 Actual
93mNb 6.98E+02 6.98E+02 6.98E+02 Actual
93Zr 7.75E+02 7.75E+02 7.75E+02 Actual
99Tc 1.27E+02 1.50E-02 9.54E+04 1.27E+02 9.54E+04 SOWM



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 52

Table B-7 HLW Chemical Analytes Charge Balance

Analyte mol Charge Total charge
Ag 3.24E+04 1 3.24E+04
Al 3.30E+06 3 9.89E+06
As 1.36E+04 5 6.79E+04
B 7.65E+05 3 2.29E+06
Ba 2.08E+05 2 4.17E+05
Be 4.59E+04 0 0.OOE+00
Bi 8.52E+04 3 2.56E+05
Ca 1.13E+06 2 2.25E+06
Cd 2.55E+05 2 5.09E+05
Ce 3.68E+04 3 1.1OE+05
Cl 5.91E+04 -1 -5.91E+04
CN 3.91E+05 0 0.OOE+00
Co 4.86E+04 0 0.OOE+00
Cr 8.31E+04 3 2.49E+05
Cu 4.81E+04 2 9.61E+04
F 1.17E+06 -1 -1.17E+06
Fe 3.30E+06 3 9.91E+06
Hg 3.17E+03 2 6.34E+03
K 2.11E+05 1 2.11E+05
La 1.19E+05 3 3.57E+05
Li 1.29E+05 I 1.29E+05
Mg 5.49E+05 2 1.1OE+06
Mn 7.53E+05 4 3.01E+06
Mo 4.31E+04 0 0.(OE+00
Na 5.25E+06 1 5.25E+06
Nd 7.50E+04 0 0.OOE+00
NH3 5.98E+05 0 0.OOE+00
Ni 2.60E+05 2 5.20E+05
N02 7.96E+05 -1 -7.96E+05
N03 3.69E+06 -I -3.69E+06
OH 1.35E+07 -1 -1.35E+07
Oxalate 7.95E+05 -2 -1.59E+06
Pb 3.38E+04 2 6.75E+04
Pd 7.77E+03 2 1.55E+04
P04 6.19E+05 -3 -1.86E+06
Pr 1.58E+04 0 0.OOE+00
Rb 1.41E+04 0 O.OOE+00
Rh 8.03E+03 0 0.OOE+00
Ru 2.20E+04 0 0.OOE+00
Sb 4.38E+04 0 0.00E+00
Se 4.18E+04 0 0.OOE+00
Si 4.30E+06 4 1.72E+07
S04 8.77E+04 -2 -1.75E+05
Sr 3.77E+04 2 7.55E+04
Ta 1.05E+03 0 0.OOE+00
Te 6.48E+03 0 0.OOE+00
Th 1.37E+05 0 0.OOE+00
Ti 1.73E+05 4 6.90E+05



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04102

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 53

Analyte mol Charge Total charge
TIC as C03 3.18E+06 -2 -6.36E+06
T] 1.40E+04 0 0.OOE+00
U(total) 3.74E+05 0 0.00E+00
V 4.OOE+03 0 0.OOE+00
W 8.30E+03 0 0.OOE+00
Y 1.14E+04 0 0.OOE+00
Zn 4.08E+04 2 8.17E+-04
Zr 1.05E+06 4 4.18E+06
Total charge 29810608



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Uidated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 54

Analyte Ci Charge Cilkmol mol Total

106Ru 6.2 1 E+02
I13mCd 1.93E+03
125Sb 2.03E+05 3 1.30E+08 1.56E+00 4.69E+00
126Sn 9.54E+02 2 1.43E+03 6.67E+02 1.33E+03
1291 1.84E+00 -1 2.28E+01 8.09E+01 -8.09E+01
134Cs 4.47E+02
137Cs 9.54E+06 1 1.19E+07 8.01E+02 8.01E+02
137mBa 4.66E+05
14C 4.13E+01 4 6.26E+04 6.60E-01 2.64E+00
151Sm 6.36E+05 3 3.97E+06 1.60E+02 4.81E+02
152Eu 3.05E+03 3 2.64E+07 L16E-0I 3.47E-01
t54Eu 3.31E+05 3 4.16E+07 7.95E+00 2.38E+01
155Eu i.84E+05 3 7.53E+07 2.45E+00 7.35E+00
226Ra 2.16E-02
227Ac 1.09E+02
228Ra 2.25E+01
229Th 941E-01
231Pa 2.40E+02_
232Th 4.99E+00 4 2.55E-02 1.96E+05 7.83E+05
232U 1.93E+01
233U 5.72E+00 6 2.25E+03 2.54E+00 1.53E+01
234U 2.08E+01 6 1.45E+03 1.43E+01 8.61E+01
235U 1.59E+00 6 5.08E-01 3.13E+03 1.88E+04
236U 6.48E-01 6 1.52E+01 4.26E+0I 2.56E+02
237Np 4.70E+02 4 1.67E+02 2.82E+03 1.13E+04
238Pu 2.23E+03 4 4.08E+06 5.45E-01 2.18E+00
238U 1.17E+0] 6 8.OOE-02 1.46E+05 8.78E+05
239Pu 1.97E+04 4 1.48E+04 1.33E+03 5.33E+03
240Pu 1.08E+03 4 5.45E+04 1.98E+01 7.93E+01
241Am 5.72E+05 3 8.26E+05 6.93E+02 2.08E+03
241Pu 1.40E+05 4 2.48E+07 5.64E+00 2.26E+01
242Cm 2.30E+01
242Pu 2.05E-01
243Am 5.61E+00
243Cm 1.91E+04 3 1.23E+07 1.55E+00 4.65E+00
244Cm 1.91E+04 3 2.62E+07 7.28E-01 2.18E+00
3H 4.13E+02 1 2.90E+07 1.42E-02 1.42E-02
59Ni 3.22E+02
6OCo 6.36E+04 3 6.78E+07 9.38E-01 2.81E+00
63Ni 3.01E+04 2 3.57E+06 8.43E+00 1.69E+01
79Se 1.79E+01:
90Sr 6.36E+07 2 1.24E+07 5.13E+03 1.03E+04
90Y 5.27E+06
93mNb 6.98E+02
93Zr 7.75E+021
99Tc 9.54E+04 7 1.68E+03 5.68E+04 3.97E+05
Total overall charge for radionuclides 2108359

Table B-8 HLW Radionuclides Charge Balance



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: DA
SHEET NO.: 55

Table B-9 HLW Chemical Analytes Emissions Feed

Analyte I mol I mol/mol Na Analyte mol mol/mol Na
Ag 3.24E+041 6.17E-03 N02 7.96E+05 1.51E-01
Al 3.30E+06 6.28E-01 N03 3.69E+06 7.03E-01
As 1.36E+04 2.59E-03 OH 4.54E+07 8.64E+00
B 7.65E+05 1.46E-0] Oxalate 7.95E+05 1.51E-0I
Ba 2.08E+05 3.97E-02 Pb 3.38E+04 6.43E-03
Be 4.59E+04 8.74E-03 Pd 7.77E+03 1.48E-03
Bi 8.52E+04 1.62E-02 P04 6.19E+05 1.18E-01
Ca 1.13E+06 2.14E-01 Pr 1.58E+04 3.01E-03
Cd 2.55E+05 4.85E-02 Rb 1.41E+04 2.69E-03
Ce 3.68E+04 7.OOE-03 Rh 8.03E+03 1.53E-03
Cl 5.91E+04 1.13E-02 Ru 2.20E+04 4.19E-03
CN 3.9 1E+05 7.45E-02 Sb 4.38E+04 8.35E-03
Co 4.86E+04 9.25E-03 Se 4.1SE+04 7.97E-03
Cr 8.31E+04 1.58E-02 Si 4.30E+06 8.19E-01
Cu 4.81E+04 9.15E-03 S04 8.77E+04 1.67E-02
F 1.17E+06 2.23E-01 Sr 3.77E+04 7.19E-03
Fe 3.30E+06 6.29E-01 Ta 1.05E+03 2.01E-04
Hg 3.17E+03 6.03E-04 Te 6.48E+03 1.23E-03
K 2.11E+05 4.02E-02 Th 1.37E+05 2.61E-02
La 1.19E+05 2.27E-02 Ti 1.73E+05 3.29E-02
Li 1.29E+05 2.46E-02 TIC as C03 3.18E+06 6.05E-01
Mg 5.49E+05 1.05E-O TI 1.40E+D4 2.67E-03
Mn 7.53E+05 1.43E-01 U(total) 3.74E+05 7.12E-02
Mo 4.31E+04 8.20E-03 V 4.OOE+03 7.61E-04
Na 5.25E+06 1.00E+00 W 8.30E+03 1.58E-03
Nd 7.50E+04 1.43E-02 Y 1.14E+04 2.18E-03
NH3 5.98E+05 1.14E-01 Zn 4.08E+04 7.77E-03
Ni 2.60E+05 4.95E-02 Zr 1.05E+06 1.99E-01

'



CALCULATION SHEET
BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: OA
SHEET NO.: 56

Table B-10 HLW Radionuclide Emissions Feed

Analyte Ci Bq/mol Na Analyte Ci Bq/mol Na
106Ru 6.2 1E+02 4.37E+06 236U 6.48E-01 4.57E+03
113mCd 1.93E+03 1.36E+07 237Np 4.70E+02 3.31E+06
125Sb 2.03E+05 1.43E+09 238Pu 2.23E+03 1.57E+07
126Sn 9.54E+02 6.72E+06 238U 1.17E+01 8.24E+04
1291 1.84E+00 1.30E+04 239Pu 1.97E+04 1.39E+08
134Cs 4.47E+02 3.15E+06 240Pu 1.08E+03 7.61E+06
137Cs 9.54E+06 6.72E+10 241Am 5.72E+05 4.03E+09
137mBa 4.66E+05 3.28E+09 241Pu 1.40E+05 9.85E+08
14C 4.13E+01 2.91E+05 242Cm 2.30E+01 1.62E+05
151Sm 6.36E+05 4.48E+09 242Pu 2.05E-01 1.44E+03
152Eu 3.05E+03 2.15E+07 243Am 5.61E+00 3.95E+04
154Eu 3.31E+05 2.33E+09 243Cm 1.91E+04 1.34E+08
155Eu 1.84E+05 1.30E+09 244Cm 1.91E+04 1.34E+08
226Ra 2.16E-02 1.52E+02 3H 4.13E+02 2.91E+06
227Ac 1.09E+02 7.68E+05 59Ni 3.22E+02 2.27E+06
228Ra 2.25E+01 1.59E+05 60Co 6.36E+04 4.48E+08
229Th 9.41E-01 6.63E+03 63Ni 3.01E+04 2.12E+08
231Pa 2.40E+02 1.69E+06 79Se 1.79E+01 1.26E+05
232Th 4.99E+00 3.52E+04 90Sr 6.36E+07 4.48E+1 1
232U 1.93E+Oi 1.36E+05 90Y 5.27E+06 3.71E+10
233U 5.72E+00 4.03E+04 93mNb 6.98E+02 4.92E+06
234U 2.08E+01 1.47E+05 93Zr 7.75E+02 5.46E+06
235U 1,59E+00 1.12E+04199Tc 9.54E+04 6.72E+08



CALCULATION SHEET
By: E 5eri

DATE- 17JNIOZ

SUBJECT Updalao Emisstns; Run FLe-d Vm1 w

PROJECT: RPP-W1P
Joe 2NO 2

CA-C NO 259WTP- MC FRP.-0001
SHEET REV- QA
SHEE T NO.: 57

Appendix C LAW BBI Data



CALCULATION SHEET

.Y- B Sol
OAT. $/ID'

cJJJECT: UwAud Emslons RuL t Fd Vetor

PRO.>ECT: R.w
JOB NO..- 2M

CALCO : 2459-WTP-MACFRP0001
SNEE REv L
SHEET NO.,

Tiank Nami,

241 -AJN-102
24 1 -AN- 102
24 1-AN-102
24 1 -AN- 102
241 -AN- 102
241 -AN- 102
241 -AN- 102
241 -AN02
241-AN. 102
241 -AN-102
24) -AN-102
241-AN-)02
241 -AN-102
241 -AN 102
241 -AN-I02
24 1 -AN 102
24 (-AN-102
241 -AN-102
24 -AN- 02
24 -AN-)02
241-AN-1D2
24 1-AN-)02
241 -AN-102
241-AN-102
241 -AN-102
241 -AN- 102
24 1-AN-)02
241 -AJN-102
241-AN-102
241 -AN- 102
241-AN- 102
241-AN- 102
241 IAN- 102
241-AN-I02
241 -AN-102
24 1 -AN-)02
241-AN .102
241 -ANI D2
241 -AN-l2
241 -AN- 02
241-AN 02M
241 -AN-I 02
241 -AN-I 02
241 -AN-1 D2
241 -AN. t 102
241-AN-102

Density Danay UnjLs Volume VDiurme Onits Concentrafton Concenvradon UnitsAnalyl

106Ru
Ill3mCd
125Sb
126Scs
1291
134C&
037C5

14C
ISISm
I 52Eu
154Eu
155SU
2261ka
227Ac
229ka

231 Pa

2321)

2341)
2351)
236U
237Np
238Pu
234U
239u
240?u
24 1Aub
24lPu

242Cm
242Pu
243 Am
243Cm
244Cm
3H
59Ni

60Cc,
63Ni
79Sc
9OSr
9DY
93mrNb
932r
99Tc

Waste Phase

Suipnaiant
Supcrralan
Supcmalant
Superlan
Supcmalant
Supcmalan
SupCmaLant
SuptrmahtI
S upCMaLanl
SipCTerbiw(
Supamalnt
Supemanan
Supnaant
Supermalna
Supemrata
Supcmacant
Supcmtanc
SupmaLan
SuptrantL
Supernaant
SupeMatint
Suptialwi
Supcriaat
Supematanl
Supcmaan
Supematant
S&pcimaant

Superrztanl
Supema an
Sucpmnalani
Suptmtaant
Supcmalank
SuptMatant
SUEMaLIant
Supeimtank
Supemlaan
Supetnelank
Supemalan(
Supe-mhlant
Supemau nt
SupeMaLant.
Sup-ma sI
Supcmalamn
supcmalai
Supmna~5nI
Supcna nn

Inventory Inveatory sBasi
units

173E.04 Ci TE
1.57E+02 Ci TE
S.6ME+01 C; TE
4, 7E+00 Ci TE
4.60E-01 Ci S

217E+00 Ci TE

1,46E+06 Ci S
1 38E406 C1 C
2A9E+OD Ci S
2169E+04 C TE
909E+00 Ci Tr
7,97E+02 C. S
4,09E+02 Ci S
323E-04 Ci TE
130E-03 C. TE

l.45E-01 Ci TE
1.65E-02 Ci TE
8.9DE-03 Ci TE
7.UE.-4 Ci S
29E-02 Ci C

.35E-O C1 C
2.78E-02 Ci C
I .JIE-03 C, C
9.90E-04 Cp C

556E+00 Ci TE
5-43E-01 Ci C
2-46E-02 Ci C
1.77E+01 Ci C
3.12E+00 Ci C
5-688i02 Ci S
2.1)41;40) Ci C
1.52E00 Ci C
2 -2004 Ci C
2.23-02 Ci C
).27E-01 Ci C
9 94E01 Ci C

2.26E-+0 Ci S
174E+00 Ci TE
2,730+02 Ci S
1-64E+02 Ci Te
2. 14E+00C S
2,97E+05 C$ s
2.9rE+05 C1 C
119E4-01 Ci TE

.9ME+01 Ci TE
4.95C-+02 Ci S

1.6 C/mL
1.6 g/mL
I-6 g/nt
1.6 g/mL

1.43 g/mI.

146 g/ml
g/rnL

143 g/ML
.i g/6 in

I 6 g/inL
143 S/MLr

33 g/nLt
I -6 g/YnL
1.6 g/inL.
L6 g/inL.
L6 g/in
1 6 g/nmL

1-4) g/VPL
146 g/inJ
146 g/inL
1 A6 g/m)l
1.46 g/ML
1.46 g/mL

16g/rmL
1.41 g/m&L
1.46 g/iLn
1.41 g/ML
1.41 J/niL
1.43 g/mL
1.41 g/mL
143 g/mL
1.41 g/mL
L43 gl/nL
1 A3 g/mL
1.43 g/l43
143 g/1ML
1.6 g&/nL

1.43 C/rnL
1-6 g/tL

143 g/on1L
146 g/mL

g/mL
1.6 g/mL
1.6 g/mL

1-43 g/mnL.

3571 kL
3571 .L.
3571 kL
3571 kL
3571 kL.
3571 kL
3571 k.
)S71 IL
3571 kL
357) kL
3571 kL
357t kL.
3571 kL
3571 kJ-
3571 kL
3571 kL
3571 kL
3571 UL
3571 )L
3M71 UL
3571 U.
3571 UL
3571 kL
3571 kL
3571 kL
3571 U.
3571 kL
3571 ILL
3571 kL
3571 kbL
1571 kL

17 kL
3571 kL
3571 kL.
3571 kL
3571 kL
3571 kL
3571 UL.
357 kL
3571 kL
3571 k
3671 KL
3571 k
3571 L
3571 UL
357) L.

3-2Z-0I uCi/ g
2-92E-02 uCi/g
1.606-02 uCi/g
9,02&04 oCi/g
9.09E-05 uCi/g
4.03 E-0 vCi/g
2.M-'2 oCig

4.2E-04 vCi/g
4.97 B+00 v Cg
150E-03 ui/g
LSIR-01 VC;Ig
tASE-02 uCi/g
5.99E-08 oci/g
6.12-07 uCiig
6.40E-05 uCi/g
3_06F-.6 uCi/g
1-65E-06 uCi/l
I.56E-07 uCi/g
639E-06 uCi/g
2.62E-05 uC/g
5.40E-06 uCi/g
2.1SE-07 uCi/g
1.92E-07 uCi/g
I.03-03 uCi/g
I _0812-04 uCi/g
477E-06 vC/g&

510-03 uCzlg
6.00-04 uCi/g
)12E-D0 vCi/g
5.)E-03 uCi/g
)OIE-4 uCi/g
4.35-08 uClg
4AOE-06 uCt/I
2.50-OS uCi/g
1-97E-04 uCi/g
4471-04 uCi/g
1236-04 uCi/g
5-39E..02 uCi/g
3.0E 2 oCUg
4.229-04 uCi/g
M50'E+01 OC/g

uC%/g
5.92E43 uC/g
7.37E-03 uCt/g
979E-D2 uCi/g

Decay 04e

Jan I 2001 12:00 AM
Jan I 2001 12:00AM
Jan 1 2001 12:OOAM
Ian I 2001 12:00AM
I I 2001 12:00AM

n )2001 1$:00AM
Jan 1 2001 12.00AJA
Jan 1 2001 12-00AM
hI I 200) 12-00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 200 t 12 00AM
Jan I 2001 (2:00AM
Jan ( 2001 12-00A-M
Jan 1 2001 12-00AM
han 1 2001 12:00AM
Jan I 2001 12 DAM
Jan 1 2101 12:OOAM
Jan I 200) 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 12001 12.00AM
Jan I 2001 12:00AM
Jan 1 2001 t2:00AM
Jan 1 2001 12:00AM
Jan I 2001 12 003AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan i 2001 12:00AM
.an 1 2001 12:00AM
Jan 1 2001 12:00 AM
Jan I 2001 12.00AM
Jan I 2001 12:00AM
.an I 2001, 12:00AM
)an 1 2001 1200AM
Jn 1 2001 12:00AM
Jan 1 2001 12-OOAM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 200 t 12 00AM
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CALCULATION SHEET

DAIE: 12Md7

SUMJ QIzoa:idA mjesa Rui re vocior

PAOJECT: RPP-WTP
JOB NO: zjSq

CALC NO.: 2J5.WP-M4C-FP-0
sHaETrAv: Q6
SHEETW. U0

Took Name- Analyte

24 1-AP -103
2d IAN-103
24 lAN-101
241 -A,-10)
24 1-AJ-103
24 1-A)4-101
24 1,AN-I 0J
241-AW.101
241-AN -103
24 1-AN- 103
24 1A-A)-10
24 1-AN-103
241-AN-10)
241-AN-10)
241-A-0-l03
241-AN-103
24 1 -AN- 03
24 1-AN- 5
24)-AN-I103
241-AN-10
241-AN-10)
241 AN-103
24 1 -AN- 10
24 1 -AN,103
24 -AN-10)
24 1-AN-lO3
241 -AN- 103
241 -AN- 10)
241-AN- 03
241-AN-10)
241 -AN- 103
24 1 -A4 -103
241-AN-10
241-AN-03
24 1-AN- 10
241 -AN-102
241 -AN-10)
24(-AN-101
24 t - AN-I03
241 -AN-l103
241 -AN- 03
241-AN-103
241-AN- 103
241 -AN- 103
24,AN-03
241 -AN- 03
241 -AN- 103

241An
24 I An
241?u
24) Pu
242Cm
242Crn
242 Pu
242 Pu
24JAm
243Ant

24)Cm
244Cm
244Cm
3H
31-I
59Ni
59NI
60CD>
60Co

63Ni
63Ni
79Se

79Sc
9OSr
90Sr

90Y

93mN
93mnNb
932r
932r
99ThC
99Te

Ag
Ag
Al
Al
As
As
B
B
Ba
Be

Be
Oi

Waue Phams'

Sak Cake
Supanaiani
SaIl Cake
Supernalni
Sall Cake
Supemaiani
Silt Cake
Supeertawaut
Salt Caket
Supeoatant
SIt Cake
SupCmaoot
Salh Cake
SupernaltnI
SaJt Cake
Supermatant
Salt Cake
Supembmit
Salt Cake
SupemaLan1
Solt Cake
Supemalant
Sail Cake
SUpCRumt
SjI. Cake
StipmaAn
Silt Cake
Supenruant
Salt Cake
Superietant
Salt Cake
Supcrnatat
Sall Cake
SupemWit I
Sail Cake
SuperaMtB=
Sall Cake
Supematant
Salt Cake
Superrtant
Salt Cakt
Supentant
Superaatant
Salt Cake
Salt Cake
Supernatm t
Salt Cake

fnwteihory Inredtory
Units

1.07E;-01 C,
9.16E+00 C;
I 43E*01 Cs
1.20E400 C,
2J)6E-02 Ci
L77E.02 Ci
9.4) E -0 Ci
?.-I05 Ci
7. 16E404 Ci
6 15 E-04 Ci
113E-03 Ci
I.57&03 Ci
2.26E-02 Ci
$,94E,02 Ci

6-97E+00 Ci
2.04E+-00 Ci
4.248+00 Ci
8 13E-01 Ci
230E+01 Ci
1,82E+01 C,
4.02E402 Ci
7.671E401 Ci
6.49-01 Ci
1.4 12+00 Ci
37 E+03 Ci

3.06E+01 C,
7.33 Ea03 Ci
3.06E+03 Ci
2.308E0l Ci
1-33E+01 Ci
1320E+01 Ci
1,864E+0t Ci
438E+02 Cl
2,-5 1+02 C
4.6OE401 kg
3.20E+01 kg
J,62E+S0 kg
5.64E104 kg
1.69E-02 kg
I 47E+02 kg
3.72E+02 kg
1.50E+02 kg
'136E+01 kg
8.44E401 kg
8.44E+00 kg
7.35E-00 kg
I .69E+02 kg

Ba6 Density DLesity Unijs Volume Volume Ucras Cotceazyaden Concentuaflon Unils

1 .69 g/mL
1-49 &/mL
1.69 g/rrtd
1 4 9 g/nLL
1,60 g/mL
1.A9 g/L
1,69 g/mL
149 g/rmL
1.69 g/n.
1,49 g/nLt
1.69 g/mi
).49 g/r
1.69 g/le)
1.9 &/ImL
1.69 g/mL.
1.49 g/aLe
I.58 g/rrL

1-6 g/m)L
).69 g/em
I AD g/int
1.58 /m-L

1.6 /meL

1.58 g/mL
1.49 g/cL
1.69 g/mL
1.49 gnL

gYHIt
g/ML

1.58 g/mL
1.6 g/enL
I .58 g/rnL-
I 6 g/emL

1.69 ginL
1.49 g/mL
1.69 g/nmL
1.48 g/nL
1.72 g/nL)
I.d g/mL
1.69 g/ML
I 48 g/mrL
1.72 gln)L
1.4 g/mL
j.48 gR/nL
1.69 g/ntl
1.69 g/mrL
.48 g/n.L

1.69 g/mnL)

15)) 9LL
1883 kL
15)3 kL
1883 iL.
1533 9L
1883 kLL
I153 3 kL
1883 kU
1533 kL
1883 kL
151) kL
183 I(L
133 kL
1883 IU.
1533 kL
1883 kL
1533 kL
1883 kL)
153 kt1

)883 kl
1533 kL)
1883 kL
I 533 U.
1883 kiL
15)3 IL.
183 k.L
1533 kL
183 L
1533 IL
1883 kIt
1533 kit
1883 k1
1535 kL
1883 lL
13)3 tL

1883 kd.
1533 It
1883 XL

I33 kL

1883 krL

1531 kL
1883 kL)
1883 11,
1 33 IL
1533 kL
1883 kL
I 533 ka)

3 54E-03 uCig
3.83 E-03 uCi/g
4.72E-03 uCi/g
1,34E-03 uCi/g
I-06E-04 uCi'g
) 38E-06 uCi/g
8.59E-07 uCi/g
8.79 E-09 uCi/g
3.6 13. 06 uCi/g
2.52E-07 uCi/g
1.01 E-)S uCi/g
6 56E-07 uCi/g
1.32E-04 uCi/g
8 12 E-6 uCi/g
2.30E-03 uCi/g
852E-04 uC/g
151E-0) uCt/g
3.23E-04 uCtg
7.S9O.-03 uCi/8
7.58E-03 uCi/g
1 43E-01 uCi/g
3 05E-02 uCi/g
2.31E-04 uCt/g
5.88-044 uCi/g
2.43E00 uCi/g
I 2RE-02 uCi/g

uC/g
uCi/g

8.19-03 uCi/g
5.291-03 uCi/g
1.14E-02 uCi/g
7-37E-03 uCI/g
1.44-01 uCVg
I 07E-01 uCvg
1.52E+01 ug/g
1 33E+01 ugjg
6.13 6404 ug/g
2.032-4 ug/g
557E4-01 ug/g
5,28E+01 ig/
1 4 1 E+02 ug/g
5.381Ol ug/g
2.64E-+01 ug/g
2,79E+ t ug/g
2,79E+00 vg/g
2.64E-0 0 ug/g
5 57E+01 ug/g

Decay Dale

Jan 1 2001 12:OOA.M
Jan 2001 12:00A.M
Jan I 200 12:00AM
an I 2001 ) 2:00AM
)an 1 2001 1 2:00AM
Jan ) 2001 )2:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 )2:00AM
Jan I001 12:00AM
Jan ) 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:O ALM
Jan I 2001 I200AM
Jan 1 2001 12:00AM
JA I 200J 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 1 2:00AM
Jan 1 2001 12:00AM
Jan 1 200) 12:00AM
Jan I 2001 12.00AM
Jun 1 2001 12:00AM
Jan 1 2001 12:00AM
Jen I 2001 12:00A.M
Jon 12001 12:00AM
Jan 1 200) 12:00AM
Jan 1 2001 12:00 AM
Jon I 2001 12:OO AM
Jan I 200) 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan t 2001 1200AM
Jan 1 2001 12:00AM
Jan I 2001 I100AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan I 200I 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM



CALCULATION SHEET

RY: E. onis
DATE' 17M2O

SUBJECI- Updatad ENssbors Ri Fiud Vaclor

PROJECT: RP-WP
JOB NO.: Zj24

CAL-C NO - 2492WTN4C-FRP00001
SHE RE P
SHEET NO.: §_

Tank Name

24 1-ANW-03
24-A-103
24)-AN103
24 I-AN-103
24 1-AN-103
24 1-AN-103
24 1-AN -t03
241-AN-103
24)-AN- 103
24 1-AN. 103
24 1 -AN- 103
24)-AN-J03

24 1 -AN 03
241-AN-l40
24-AN-103
24)-AN- 103
241 -AN- 103
241-AN-103
24 1-AN-ID3
241-AN-103
241 -AN-103
241 -AN -03
24)-AN-103
241-AN- 10)
241 -AN. 103
241 -AN. 103
24 -ANI D)
24 I-AN-I D3
241 -AN. 103
24 AN-0)
24 1 -AN-103
24 I-AN- 103
241 AN-103
245-AN,103
241 -AN-103
24 1-AN-103
241 -AN-103
24-AN-103
241AN-1D3
241-AN- 103
24 -AN-103
241 -AN- 103
241 -AN- 03
24-AN- 103
241-AN- 103
241AN-ID)3
241 -AN- 103

Dealry Denxly Unets Volure Volume Unte C0neentatino Coriceutation UnitsAnalyter

a'
Ca
Ca
C4
Cd
Ce
Ce
Cl
C
CN
Co
Co
Cr
Cr
Cu
Cu
F
F
Fc
Fe
Hg
Hg
K
K
La
u
Ll
U
Mg
Mg
MA
MD

Mo
Na
Na
Nd
Nd
N1
M,
N02
N02
NO3
NO3
OH
OH
Oxahtc

Wast Phise

supernatat
Shh Cake
Supernmm
Supernatant
Salt Cake
Supermtrwt
Sali Cake
Salt Cake
Supematani
Supenn am
Supurnatan
Salt Cakr
Supematant
Salt Cake
Sall Cake
Supcmatant
Salt Cake
Supernatant
Sali Cake
Supematanil
Sal Cake

Sepematant
Sail Cake
Sprnematan
Salt Cake
Suprmaant

Supermawl&t
S211 Cake
Supernatant
Salt Cake
Sall Cake
Supcmacmnt
Salt Cake
Superwant
Sa1 Cake
SUpermatant
Svpcmucan
Sal Cake
Sal Cake
Suprenacni
Sail Cake
SupcarAtant
Sall Cake
Supteraian
Salt Cake
Supenatant
Supemraanr

Inventory lrvntoyg
Units

I476-02 kg
).80E-02 kg
)4F-7 '02 kg
9.89E-00 kg
254E-l kg
I 47E+02 kg
1 69E4-02 kg
103E+04 kg
L79E+04 kg
2.84E+0 I kg
1-93F01 kg
)24E402 kg
I.DE+-03 kg
I .46E+03 kg
1,691:4-) kg
149E+01 kg

228E+03 kg
I .25E+03 kg
I 40E+02 kg
7-5)E+01 ag
4,66E.00 kg
0 00E-00 kg
I .68E+04 kg
3.132+0d kg
9.44E+0l kg
2,77E+00 kg
4.69E+0) kg
1.57E-D2 kg
1.47E+02 kg
1.77-+02 kg
.77E-01 kg

1.47E+0I kg
1.116+02 kg
2.20E402 kg
5.51E+05 k&
5,08E+05 kg
L47E02 kg
1-69E+02 kg
3.38-0l kg
2.94E+,Ol kg
1,84E+0$ k&

309E+05 kg
4.08E--05 kg
315s+05 kg
I03E405 kg
i.582E5 kg

230-E+00 kg

-48 /rnL
1.69 g/ rb
1.48 g/rmL
1.48 glLt
1 72 g/rmLb
1.48 g/L
I 69 g/rnL
1 72 g/mL
1. 4 g/nL
1.49 g/mL
1 49 g/ml
[72 g/nL.
148 S/mL.
I 72 g/mbL
169 g/mLL
1.48 gs/iL
t72 g/emL
1,48 g/ml.
1.69 g/mL
149 g/nt

I /mL
1,6 g/min

I 72 g/mLt
1.48 g/mL
1.69 g/inL
1-6 g/iL

1.48g/ml.
172 g/rmL
1-48 g/mL
1.69 g/iL
1.69 g/l t
J.48 g/mL.
1.69 g/mL
1.48 g/mrL
1-72 g/mi
1,48 glmL
1.48 &/mL
1.69 g/mL
1-69 g/mLn
1.48 glmL
1.72 S/mL
1A8 g/iML
172 g/mL
1-48 g/rrtL
1.69 g/ml
1.49 g/m
1.6 g/mL

1983 kL
1533 IL
183 k.L
1883 kL
1533 UL
1883 k1
1533 kL

1533 kI
1683 kL
1M3 kL
)883 ku.
1S33 U
1883 kL
1S33 kL
1533 kL
I883 kLt

IS33 kL
1883 UL
1533 kL
1883 kL
1533 k.
1883 Ul
IS3 k-L
k883 L
1533 kL
1883 U
Ii83 UL
153 aL
)883 kL
1533 IL
I 533 kb_
1883 U
)511 kL
1893 U
1533 L
1883 L
(883 kL
IS33 kI,
1533 U.L
)883 kL
1533 UL
1883 UL
1533 UL
1883 XL
153) kU

1883 kL
1883 U.

S.2&E+l0 ug/g
):25t-02 u9/g
5.28Et0) ug/g
3,55E+00 ug/g
9.62E4300 ug/g
5.24-E1 "8.g/6
5.$7Erl ug/g
3-92E403 ug/g
6.43E+-03 ug/g
1.19EA+01 uS/g
8.35+-4-00 fg/g
4-7E+01 ug/g
3.79E+02 us/g
5.53E-+02 VE/g
5.57E+00 ua/g
5-36E 00 ug/g
.65E02 U8/g

4-47E+02 ug/g
4-6) E+I0) ug/g
2.69E-+01 ug/g
3.04E+00 ug/g
D.DOLE+00 ug/g
6.38E+03 g/g
L12E+04 ug/g
2.79-+0) %g/g
1.10E 00 g/g
.68-4-01 us/g

S.96E+-01 ug/g
.29E+01 g/g
5.85+01 g/g
5.851E+00 us/g
5.28E+00 u8/g
3 66E401 ug/g
.891-+) ug/g

2.0913405 ug/g
1-92E4-05 g/g
5.28E401 ug/g
5.57E40 ug
J.12 E+O ug/g
).06E+01 0g/
7.00E+04 /g

1.1 I E405 ug/s
L.55E-OS ug/g
.13E+05 ag/g

3.39E+04 ug/1
6.59E-+04 ug/g
9.13E-01 ug/g

Decay Date

a I 200 1 12:00AM
Jan I 2001 2:00AM
Jan 1 200 1 12:00AM
Jan I 200I 12:OOAM4
Jan I 200I 12:00AM
Jar, I 2001 12:00AM
Jan 1 20) $2:00AM
Jan I 200I 12:00AM
Jan I 2001 12:00AM
Ja I 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 200 I 2:00AI4
Jan 1 2001 1100AM
an I 200) )2:00AM
Jan 1 200) 12;00AM
Ja, 1 200 1 12:00AM
Jan 1 2001 1 00AM
Jan 1 2001 I2,00AM
n I 2005 12:00AM

Jan 1 200) 12:00AM
Jan 2001 12:00AM
an 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
an 1 2001 12:0AM
Jan 1 200) 12:00AM
Jan 12001 12:00A-M
Jan 1 2001 12:00AM
Jan I 2001 12:00A.M
Jan I 200i 1200AM
Jan 1 200) 12:00AM
an I 200 I 12:00AM
Jan I 2001 12:00AM
Jan 12001 12:00A.
Ian I 2001 12:00A.M
Jan 1 2001 12:O DOAM
Jan I 200 I 2:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 1 2:D0AM
Jan 1 200I 12:00AM
Jan 1 2001 12:00A.M



CALCULATION SHEET

BY: E. tals
DATE: £?IU02

SUBJECT. UoaiacI Emnsskons RuqFVd VOSIOr

PROJECT: RP-WTP
JOB O. 2-_

0ALC NO! 24S93-WTP-M4C-FgtP-00001
SHEET REV: A

SHEE'T 'O:V

Tank Name Ajealyte

24 1A4403 OXa3ale
241-AN 10) Pb
24-AN-M0t Pb
24 bAN-103 P04
241-AN-103 X04
241-AN-103 Sb
241-AN.103 S-6
243-A.N-l 0 Sa
241-AN-103 Sc
24 1AW-103 S.
241-AN-1 D3 S-
241-AN-103 S0A
24 1-AN. 10) S04
24 -AN.1 D3 St
21)-AN- I D3 Sr
241-AN-103 Ta
241AN-103 Th
241-AN-103 Ti
24 1- AN- 10 'Ti
24.AN.1ID3 MC as CO3
24-AN-103 TIC as C03

241-AN-103 'n
24 1 AN -103 T'n

241-AN-103 UTOTAL
241 -AN -103 UTOTAL
24 -AN. I D3 V
24A-4-103 V
241-AN-103 W
)41-AN-103 V
24 1-AN- I Zn

24 I -AN-103 Zn
24)-AN.103 Zr
24).AN-103 Zr
24)-A)4-104 IO6 
241-AN-104 I SRau
24-AN-104 l3umCd
24 1-AN-104 I3 mCd
24)-AN.1 D4 t2SSb
241-AN-104 12SSb
241-AN-104 126Sn
241-AN-104 126Sn
241-AN- I 1291
241 -AN-104 1291
24$-AY-104 134Cs
24 1 -AN-I04 134Cs
24 . AN-1 04 017Ct
241-AN-104 137Cs

Weste Phase lavenlory loveonory
UnitA

Salt Cake .53E4b4 kg

SalI Cate 1,69E402 kg
Supernalant 2.9)E+02 kg
Sa Cake 5.742E403 kg
Supernlan 3.17E403 kg

Sa(i Cake 1,01 E02 kg
Supemmaant R.83E401 k
Sal Cake 1694,02 kg
Supemaenk 1.49E_ 02 kg
Sall Cake I.20E403 kg
Supemanlai 9.17E-02 kg
Sel Cake 8.56e+03 kg
Supematarl 24 IE+03 kg
Sail Cake 1_69E401 kg
Supcmtant 1.41S+01 kg
Supcmetanl 4.83E+0i kg
Supematant 4.83E+01 kg
Supcmacant 1.47E+0i kg
Salt Cake 1.69E+01 kg
SAli Cake g.22E+04 
suprmatani 9.28E+03 kg
Superatan 2.94E02 kg
Sl CakE 338E+02 kg
Safi Cake 1I37EtO2 kg
Supematwl 2.95E+00 kg
Supematant 7-36E+1 kg
Sal Cake 944E+01 kg
Supematwnl 5.37E402 kg
Supestani 9.65E+00 kg
Soli Cake 8.66E+0 ( kg
SUpemstwiI 2.32E+01 kg
Sail Cake l69+01 kg
SuPernlAnMI 1.80E+01 kg
Sal Cake 1.226-04 Ci
Sipematwsl 7.76E-05 Ci
Safi Cake 1.11E+02 C,
Supcman 7,05E+01 Ci
Sahl Cake 6109+01 Ci
Supetmei I.88E+01 C
Sail Cake 3.43E400 Ci
Supemamani 959E+M Ci

Salt Cake 2.752-01 Ci

Supemiant 438E-01 Ci
SaIl Cak 2 66 )01 C
Suprmauwt 9-73E-01 Ci

salt Cake 8.8KE05 Ci
Supematal 1.102+06Ci

Basis Density Denuity Units Volume Volume Unlu Conceo(ralJon Caimccirtlfon Units

1.72 g/rrL.
169 g/mL
) 48 g/mL
1 72 g/rAL
I _A8 g/yL
169 g/mil
1.48 g/rmL
1.69 g/r r
1 48 g/mi
I-5g g/mL
t48 g/mL.
172 g/mnL
1-48 g/mL
1.69 g/meL
1 48 g/mL,
1.49 g/mL
1.49 g/L
.48 g/rML
.69 gmtL

1 69 K/mL
1.49 g/mL
).48 g/rL
1.69 g/rmL
I 69 g/mld
.49 g/mL

1.48 g/nL
169 p/mb
1 49 g/mL
1A9 p/mL
1 72 g/mr
1 48 g/mL
1.69 girrL
1,4 g/rrL
1 58 g/mL

1.6 g/mL
.58 g/mtL
1.6 g/rl

158 g/mL
1.6 g/rLr
3 58 g/mrL

1.41 g/mL
1.58 /mi-L
;.41 g/m-L
1.58 g/mtL

1.6 g/mL
I.57 g/rDL
1.4) g/ in

1533 kL
I 533 kL
1983 kLi
1533 k.
1883 kL
1533 kL
1883 kL
1533 kL
1883 ka.
1533 kL.
1883 kL
1533 UL
1883 .
1533 kL

1883 kL
1883 kL
1883 kI
1883 kL

153) kL
1533 kL
1883 kL
1883 kL
1533 kL
1533 kb
1883 1L

8893 kL
1533 kL
1883 kJ,
1883 kbL
I 533 kL
1883 kL
1533 kLi
183 kLI
1736 kL
2083 kL
1736 kL
2083 U.
136 kL
)083 kLL

1736 kL
2083 kL
1736 kL
2083 kL
5736 kL
2083 kl1
I 1736 kL
2083 kL

S.79E403 ug/g
5.57E1 ug/g
1.05E02 ug/g
2.182+03 ug/g
1 14+03 ug/g
3.34E+01 ug/g
3 )7E+O I ug/g
5.57Ee-0 ug/g
5.331E+01 og/g
4.2BE+D2 Og/g
2.93E+02 ug/g
3.25E+0) ug/g
9_66F+02 og/g
5.S7E--00 t4/g
5.289E0 og/g
2.02EIug/g
2 02E+01 ug/g
5.28E-00 ug/g
5 57E+00 ug/g
2-71E+04 vg/g
3.89E+D3 ug/&
1.056 +02 ug/g
1.12E+02 vg/g
4.51E401 og/g
I 23E+00 ug/g

2.64E+01 eg/g
2.792+0t1g/g
2.24E+D2 og/g
4.03E+00 ug/g
3.29E+01 ug/g
8 31E+00 ug/g
5.57E10 ug/g
6.46E+00 ug/g
4.97E-08 uCi/g
3.21F-08 oCi/g
4,52E-02 uCi/g
2'92E-02 uCi/g
2.4202 uCig
1.60F-02 vCt/g
1,40E-03 uCi/g
3.232-Di uCi/g
1.12F-04 uCi/g
I.4kE44 Ci/g
109E-04 uCi/g

4.03-44 uCi/g
3.262+02 uCi/g
3-70E+02 uCi/g

Decay Dale

Jan I 2001 12:00AM
Jan J 200) 12:0DAM
]An 1 2001 12:0DAM
Jan 1 2001 12:00AM
Jan I 2001 12:00AJM
Jln 1 2001 )200AM
)an I 2001 12:00AM
hD )2001 )2:0DAM
an I 2001 12:00AM

)an ) 2001 12:0DAM
Jan I 2001 12:0AAM
Jan 1 2001 12:00AM
Jan ) 2001 12.00A.M
Jan 1 2001 12:00AM
jan I 200 12:0DAM
Jan 1 2001 12:00AM
Jan I 2001 12:00AJ.
Jan 1 2001 12-00AM
]an I 2001 12 00AM
an 2001 12 00AM
an ) 2001 12:00AM
Jan )2001 )2:00AM
Jan I 2001 )2:00AM
Jan I 200 12-00AM
an 1 2001 2.00AM
hn 1 2001 12:00AM
hrn I 2001 1200A.M
)an 1 200t 12:00AM
Jan 1 2001 12:00AM
Jani 12001 12:00AM
Jan 12001 12-00AM
)an ) 2001 12:00AM
Jan I 2001 12:00AM
Jan ) 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 200 1 12-00AM
Jan I 2001 12:00A.M
Jan 12001 12:00AM
Jan I 2001 1200AM
Jan 1 2001 12:00AM
laD 1 2001 12:00AM
an 1 2001 12:00AM
Jan ) 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 1200AM
an 1 2001 12:00AM



CALCULATION SHEET

ty: FELOiRp
DATE: I/4D

SVUJE CT: Updaled Em5rind Run Fnod Veid

PAOECT: aem?.tTP
JOf NO I 2_d 20

CALC ND.: 24540-wPMCFRA.0O000
SHCE REV 0A
SHE ET NO., f

Taok Name

24 1A.N-1t04
24 1 -AN- I D4
24 1 -AN-l104
2.4 I -A)- 104
241 -AN-1D4
241 -AN-I 04
24 -AN-104
241 -AN- 104
241-AN- 104
24 J -Aq- 104
241-AN- 104
241-A N-104
24 1-AN-104
24 -AN- 104
14 1-AN- 104
241-A.N-104
24 1IAN- 104
241-ANV-104
24 1 -AN-104
241 -AN-104
2AIA104
24 -AN-104
241-AN-)04
24 k-AN- 104
24 1-AN-) 04
241 AN-104
24 1-AN- 104
241 -AN-104
241 -AN-)04
24 1 -A.N- 104
24 1 -A4-104
241 -AN-)04
241 -AN-104
241 -AN4-104
241-AN- 104
241-kN--104
24 1 -AN--104
2d1-AN-104
241 -AN. 104
241-AN.)104
241-AN-104
241 -AN-)04
24 1-AN-104
24-AN-104

24) -A))- I04
241 -AN- 104
24 1-AN- 104

Dtnrity Dtosity Units Vohtnt VolIum Ils Couccorratlon Concenlralton UntesAnalyle

l37mBa
137mBa

14C
14C
1 S Srn
W5sro
152Eu
152EU
154Eu
154 Eu
155 Fu
155EU
226RA
226Ra
227Ac
227Ac
22gRo
22 9ka
229Th
229Th

231?a

232Th212Th
2320

233U
23311

2341)
735u
2351u
236U
236U

23TNp
237Np
219Pu
239Pu
2380
2381J
239Pu
239Pu
240u
240Pu
24)Am,
24AM
24Pu

WIate Phase

Salt cakc
supemwani
Sal Cake
Supcmatani
Salt Cake
Stpernatana
Salt Cake
Supirmatatl
Salt Cake
Supcmn"tanl
Salt CAke
Supematamr
Salt Cake
Supenatant

SaIt Cakc
SvpcmwannI
Salt Cakc
Rupemani
SaIl Cake
Supcrnawani
SaIt Cake
Supcmawf
SalI Cake
Supcmalans
Sa)t Cake
Supemteani
Supernatant
S-alt Cake
Sali Cake
Supematant
Sal( Cake
SupcmanAm
Sal Cake
Supcnatani
Sall Cake
Superatkan
Salt Cake
Supnanlanl
SoIl Cake
SuperMalan
Sall Cake
Supcmiani
Supcnatant
salk Cake
Salt Cakec
Supcmaani
Sail Cake

lnventory nventory Bat ss
UI-ots

8.40405 C C
k.04P-+06 Cs C
4.62E+0t C TS
63IE-a Ci S
189E+04 Cl TS
120E+04 Ci TE
5.71S400 C TS
163E+00 Cl TE
1.89E02 Ci S
I 22E+02 C S
I79E+02Ci 'SI
t )4E+02 C TE
2.28E3-4 C, -1;
Z_4E-04 Ci TS

.1A2-04 Ci TE

1. 16E-02 Ci TS
7 39E-03 Cl TE
6.27E-03 Ci TS
390E-03 C. TE
6 12E-02 Ci TS
1 322-03 Ci S
69E-01 Ct C

2.65E-03 C' C
109E-02 Ci C
6.93E-01 Ci C
2 05E-01 Ci C
),21 -03 Ci C
7.99-03 Ci C
l.2S,04 C1 C
L10E02 Ci C
172E-04 Ci C
5 04E-01 Ci TS
6 31E-02 Ci S
3.65E. Ci C
1.352-02 Ci C
1 65.-l C) C
2.5&E-3 C C

83 1E+00 Cs C
3.0&E-41 Ci C
6.05E-02 Ci C
1 64E+00 C C
S22E+0) Cs E
7 3)-01 CI E

279E4-01 Ci E

e/rritg/mI..

1.58 a/mlt
1.41 g/l_
58 g/M
1.6 g/mL

).58 g/rnL
1.6 g/rnL

157 p/mL
S4 '

1 6 g/rnL

1.6 g/mL
1.58 g/mrL

I 6 g/mL1.59 g/mL
I 6 g/rtL).58 &/mL
1 6 g/mL

1-58 1/mL
1.6 8/m-L

I.5& g/rnL
1.6 g/r.nL

138 g/nmL
141 g/riL
1.57 g/mE
1.1 g/.mL
141 g/mL
157 g/mL
157 g/nl.
I Al g/rnL.
1.57 g/mL
1.41 g/tnL
LS7 g/mL
141 g/mL
131 g/Ln
1.41 &/ouLL
1 57 g/mL
1.41 g/mL
I.57 /ImL
1.41 g/mL
1.57 g/rL
.41 /m.L
1.41 g/mLt.
1 57 /nL
1.57 g/ML
1 .41 g/mL
1.57 g/rrL

1736 kL
2083 XL
1736 kL
2083 kL
1736 kU.
2083 kI.
1736 kL
2083 kL
1716 XL
2083 kL
1736 kL
2093 kL
1736 kL
2083 XL
1736 kL
2093 IL
173 6 kL
2093 IL
176 UL
2083 U
1736 kL
2083 k.L
1736 L
2083 kU.
1736 U
2083 U
2083 kL
1736 IL.
1736 kL

2083 kL

1736 kL
2083 L.
1716 kL
2083 kL
1736 XL
2083 kL

1736 kL
2083 kL
1736 UL.
2083 kL
1736 IL.
2083 L.
2083 kL
1736 UL.
1736 L.
2093 kL
1736 kL

uc/g
uCilg

.88E-02 uCi/g
2.1 E-04 uCUg

7.69E-tDD uCi/g
4 97E+00u C/g
2.32E03 uCi/g
1.50E-DO uCi/g
6.94P-02 uCi/g
4.10&.02 Cudg

729E-D2 uC/g
4.70E-02 asCi/g
9.2 R2-D8 uCs/g
5.99E-08 uCo
5.46E-0 uCi/g
3.522-07 oCi/g
2.042-04 uC/g
132E-04 oCi/g
4.742-06 uCi/g
3.06E-06 uCdg
2.S5E-06 uCilg
165E-06 uC%/g
2A9-05 uCi/g
4.442-07 uCi/g
5.22E-D4 Ci/&
5.22&04 uCdg
2.06-03 CUg
2.062-03 .tFC/g
6.09E-04 vCg&
6.092-04 uCi/g
23 gB-O5 uCUg
2.38E-05 uCUg
327B.DS uCVg&
3.27-O5 uCL/
2-05E-04 uCi/g
2,13E-05 uCi/g
1.32E-0 uCi/g
132E-03 uCi/g
4.89F-4 uCilg
4.89F,44 uCi/g
2.9)E-02 uCg
2.912-02 uCilg
5.73&03 uCUg
5.73E-03 uCi/g
19)2-02 uCi/g
2.47-04 ,Ci/
8A 2-03 uC/g

etcay Date

hm 1 2001 12:00AM
.n 1 2001 12:00AM
Jan 1 zooI 12:00AM
Jan I 2001 12:00AM
las 1 2001 )2:00AM
ian 1 2001 12:00AM
Jan 1 2001 12:00AM

Ia 1 2001 12:0AM
]an I 2001 12:00AM
ian 1 200 I I 2:00AM
Jan I 2001 1200AM
Jan 1 2001 ) 12OtAM
JIo 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 ZOOI 12:0AM
Jan 12001 12-00AM
)m I 2001 12:00AM
Jan 1 2001 )2:00AM
Jan 1 2001 12:00AM
Jan I 200' 12:00 AM
Jan ) 2001 12:0DAM
Jan 1 2001 2DDAM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Joan 1 2001 12:00AM
Jan ) 2001 12:00AM
Jan I 2001 12:ODAM
). 1 2001 12:00AM
Jan 1 2001 )2;00AM
Jan I 2001 12:00AM
an 1 201 12:DDAM
Jan 2001 ) 2:00AM
Jan ) 2001 )12:00AM

Jan 2001 12:00AM
JaR 1 2001 12:00AM
Jan 1 2001 12:00 AM
Jan l 2001 )2:00A.M
ian ) 2001 12:00AM
Jan I 200 ) 2:00 AM
Jam I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
an I 2001 12-ODAM

Jan 1 2001 ):00AM
Jan I 2001 12:00AM
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CALCULATION SHEET

BM E Bmr

EATE; sL0A R2

SUBJECT: untde [a Emissions _Ryr Pego Voca'

PRDJECT: PTP
JOB ND: 7458

CALC NO:7%v.4CR-0_Q
SHEET REV: Lk
SHEETi4O.: 7

Tak Same

241-AN-104
241-AN. 104
24)-AN-ID4
241 -A3-104
241 -AN- 104
241-Ay- ID4
241-AN-04
241-AN- 104
241 -ASN-DW
241-AN-ID4
241-AN- 104
241-AN-ID4
241 -AN- 104
24)-AN-104
241 -AN-104
2A -IAN. 104
24 1-A.N-04
241-AY-ID4
24 -AN- 104
24) -AN. 104
241-AN-04
241 -AN. 104
24-&N- 104
241-AN-104
241 -AN-IDt
241-AjJ-104
24-AN- 105
24-A-- 1DS
241-AN. DS
241-ANlDS
21 t -AN- 1 )5
241 -AN-l05
241-AN-l105
241-Al-105
24 1ANl D
24 1 -AN- I1S
241-AN- 105
741-A-ID5
24-AN-I 0$
24 1 AN- I D5
241-A 10 5
24 1-A- I 05
241-AN105
241-AN-W5O
241 -AN. ID5
241-AN-i0$
241-AN. 105

Denylry Density Unitj Vioinre velume UnJts Conacejtratiou Coaentnrsion UDItsAsaI>yl C

P04

Sb
Sb
Se
Se
si
si
S50SOtSD4
Sr
Sr
Ti
Ti
TIC as CO3
TIC C03
TI
T

UTOTAL
VFOAv
V
Zn

Zr
Zr
iD6Ru
iD62u
I I mCd
t1 3mCd
125s b
125sb
126Sn
126Sn
1291
1291
I34Cs
134Cs
137Cs
137Cs
137mob
137m)e
AC
14C
I15 Sm
3 1 smc

I 52u

Waste Phase

Silt Cake
Supernalani
Salt Crkc
Sopernmatan
Sult Cake
Supenatan t
Sal Cake
Supermcrwl
Salt Cake
Supe-Atamt
Sael Cake
SeiptuAlfin?
S-ipem atart
haIt Cake
Sahl Cake

SupemretantSupematln
Sah Cake
Sahi Cake
Sopermtant
Supema a[ I
SaO Cake
Supernatam
Salt Cake
Sall Cake
Supenraml
Sal Cake
Supematan
Sill Cake
Sapematani
Sal Cake
Supcmatari
Sar Cake

SupemnatanlSal Cake

Sspemean
Sal Cake

SupemaLIn
Salr Cake
Superma tanl
Salt Cake
Supematalt
Sal Cake
Supemalant
Salt Cake
Sup aeam 
Salt Cake

ltverory ti-nvtory
UBILC

1.1&6+04 kg
5.690S3 kg
6.51 F_+01 k g
7.59E+401 k
I.OBE+)02 kg
1.26E+02 kg
1.77E+03 kg
4.90F+02 kg
3 35E+04 kg
7.4 S.03 kg

.081E+01 kg
I 26E+O I kg
1 26E+01 kg
SO8E40l kg
1.74E+05 kg

225F-+04 kg
252E+02 kg
2.&17-.-02 kg
293E+02 kg
7.74E+00 kg
6321+01 kg
S.42E+0 I kg
3.05E+01 kg
5 77E+02 kg
e.666+01 kg
1.6se+01 kg

.37F5-04 Ci
8.61E-05 Ci
1.24-+02 Ci
7.8E+01 Ci
6.93F_401 Ci
4.30F+01 Ci
3RSE+00-Ci
2.42E+00 Ci
3.09E-l Ci
5.962-01 Ci
2.992r-1 CP
1 os-0-00 Ci

.0-TE405 Ci
6,98E+05 Ci
7.66E+05 Ci
6.61 E+05 Ci
5.18E+01- 1
7-31E-Ot CN
2.12E+*04 Ci
1.3E404 Ci
6A0S+00 Ci

1.4 g/mt

1.57 g/%Lt
1-41 g/nL

I.57 & nt1.41 g/mIL
1.59 p/ml

I A g/ML1.59 g/mL
I 4 g/al

1-57 g/mL157 g/mL
141 g/mL

).57 g/nLt
1.57 p/mL
1.41 /mlt

1.57 g/rLu
1.57 g/aLE

I.4 1 g/mL

14 g/mL

1.57 g/mln

1.6 r/tL
1 .58 p/mL
1.6 g/nL

1.36 glint
1,6 p/tnt

1.58 p/mL
1.6 /mIl
138 p/m.L
1.42 g/raL
.58 g/mt
1.6 g/mL

1.57 9/r/L
1.42 g/L

L g/mL

g/m

1.58 g/rmL
1.42 g/rmL
L .5 gwL
1,6 g/mL

1.58 /rL

173 6EL.
2083 kL

173 6 kL
2063 kL
1736 kL
2083 kL
1736 kl
2093 EL

736 ._
2083 U
1736 kL
2083 kL
2083 kL
1736 kL
1736 kL
2083 kL
2083 kL
1736 kl_
173 6 kL
2083 kL

2093 EL
1736 k.
2083 kL
1736 kL
I 736 kL
2083 kL

1925 kL
2227 kL
1925 kl-
2227 kL
1925 kL-
2227 kL
1925 kL
2227 kL
1925 kL
2227 kL
1925 kL.

2227 kl&
1925 kL
2227 EL
1925 kL
2227 kL
1925 kL
2227 kL
1925 kL
2227 kL
1925 kl

4.20E+03 ug/p
1.93F-03 up/g
2.39-.+01 Ug/g
2.56E+01 ug/g
3 985+0 ug/g
4.26-+01 upg
6.4 1 E+02 ug/g
1,66f-,+02 ug/pg
1.21 5.04 ug/g
2_53E403 ug/g
3.Q8P-00- a/g
4.265+00 up/p
4.26E+00 ug/g
3.9&E+00 ug/g
6-4E+04 ug/g
7.59E+03 ug/g
8_51E+0( ug/g
7,95&+ 01 up/g
1.8 tE+02 u/g
2.612E+400- ug/g
2.1 3-*-01 ug/g
1-99E+01 ug/g
1.04E+01 lup/p
2.09-+t I up/g
i69E-01 rg/g
5,60r-00 L&/pg
4 97E-08 uCi/g
3.212-08 uCi/g
4.52F-02 tlCfg
2.922-02 uCi/g
2AFEP-2 t.Ci/g
1.60F,02 uCi/g
1.40C-03 uCi/S
9,02E-04 uC/g
1.12F--04 uCi/g

1.88L-04 oC/p
1.08E.04 uC/g
033-04 uCt/g

2.6E+02 uCi/
2.21E--2 aC/g

uCI/g
uCi/g

188E-02 uCi/g
2.311E-04 uCt/g
7.69E+00 C/g
4.97+-400 uCi/g
2.32E-03 uCi/p

Decay Dakt

31 2001 12:00AM
Jan 2001 12:00AM
Jan I 2001 12:00AM
Jan [ 200-1 2:OOOAM
hr 1 2001 t2:0DAM
)an 1 2001 12:0DAM
fan I 2001 12:00AM.
hn 1 2001 12:00AM
n 1 2001 12:0DAM

Jw 1 2001 12z0DAM
Snu 2001 1200AM
Jan 1 200 f 12:0DAM
Jan I 2001 12:00AM
Jan 1 200t 12:00AM
Ian 1 2001 12:00AM
;i I 2001 12:00AM
ian 1 2001: 12:00AM
Jan i 2D01 12:01DA-M
Jan 1 2001 12:00AM
Jkn 1 2001 12:00AM
]an I 2001 12:00AM
Ian L 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Ian 1 2001 12:00AM
Jan I 2001 12:00AM
)an 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
an 1 2001 12:00AM
Jan I 2001 12:00AM
Ya ) 2001 12:00AM
Jan 1 2001 12:00AM
in 1 2001 12:00AM
Jan 1 200 I 12:00AM
Jan 1 2001 12:00AM
Jan I 2Q01 12:0DAM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Ian 1 2001 12:00AM
J1 ; 2001 I2:00AM
lan I 2001 12-00AM
3an 1 2001 12:0DAM
Jan I 2001 12:00AM



CALCULATION SHEET

BY. fiphik
DATE. 1lO.

SUBJE CT tie l imssjen s Run Faed Ve cto

PROJECT. RPWTP
Jos NO.: 24AK

CAC NO.: 459.WTP M-F. FRP0OQ2Q
$HEFT REV OA
SHFET NO..

Tank Name Analyle

241-AN-105 152En
24 -AN-105 154Eu
241-AN-)05 1541u
241-AN- 105 155Eu
2d1-AN-I5 155E
241-AN05 22&Ra
241.AN105 2261
241-AN-lOS 227Ac
24 -AN I105 227tc
24l AN. 105 228R.a
24 5AN- 05 222ka
241-ANd05 229Th
241-AN-105 229Th
24 -AN-lOS 231Pa
241-AN-105 231a

241.AN,I 0S 232Th
24 1 -AN-105 232Th
24 1-AN-IS 2321)
241--AN-105 232U

241-AN-105 233U)
241-AN-lDS 233U
24 1-AN-15 234U
24 1-AN. 105 2341)
241--AN-105 2351)
241-AN-105 235U
24 iAN.105 236)
24 1-AN-lO5 2361U
241-AN 105 23 7jNp
241-AN-105 237Np
24 -AN-105 23MPu
241-AN.-5 238M..
241-AN-lOS 2381)
241 -AN-105 238U)
241- AN-105 239..
24 1-AN-10 2)9Pu
241-AN-lOM 240P..
241 -AN-IDS 240Pu
241-AN-105 241Am
24 -AN-l10 241Aim
2A4-AN-10 241 Pu
24 1 -AN-l5 241. h
24-AN, 05 242Cm
241-AN-OS 242Cm
241-AN405 242?..
241-ANI05 2 420'P
24-AN-lOS 24d3As
241-AN-105 243Am

Waste Pian Inventory Inventory Basis
Units

Supctntnli
Sail Cake
Supcralazn
Salt Cake
Supratani
Salt Cake
Sarperntant
Sail Cake
SuprmItani
Salt Cake
Suipermaiant
Sblt Cake
Supera tanl
Salt Cake
Svapemaian
SalI Cake
Supernatsni
Salt Cake
Supcnatanl
Salt Cake
Stpcrnan
Salt Cake
S17prsna l
Se it Cake
SupetmAan(
Sall Cake
Supeiniaan
Sall Cal
Supra tan
Salt Cake
SuptreaaLDi
Salt Cake
SuptiCMani
Salt Cake
Superpatant
Sal Cake
Spemalaini
Salt Cake
Superoatani
Sall Caoe
SupematanI
Soil Cake
supeialani
Salt Cake
S upetrnaani
Salt Cake
SwpemNalani

4.03F400 Ci
1.94E402 Ci
5.85E+01 Ci
1.19E+02 Ci
2.8E+0 1 C1
2.56 0-04 Ci
1.61E-04 Ci
2 6115-03 Ci
1.64E-03 Ci
ogo82o Ci
.942-0 1GC

1.31E-02 C i
8.21 E-03 Ci
7.03E-0) C1
443203 Ci
6.86E 02 Ci
431E-02 CT
1.13El Ci
>40-03 Ci
4.62E-01 Ci
I39E-02 Ci
LDS401 Ci
3.16E-03 Ci
4.12-03 Ci
1_24EN 0Ci
4.76-03 Ci
1.43F-04 Ci
5.6513-01 Ci
4.75E-02 Ci
2.12A1 Ci
2.50&03 CL
.77202 Ci

2.64E-03 C
5.73E+00 Ci
5.7)E202 Ci
1.8200 Ci
1.27B-02 Ci
2.07E+01 Ci
8.33E-02 Ci
1.25E40) Ci

.47S-0 Ci
4.60-02 C'
1.8304 Ci
9.689-05 Ci
1L022-06 Ci
9.D6FD4 Ci
3.602-06 Ci

Density Der)lty toits Volume Volume Units Concent ration Concetntion UnA

.6 g/MLt
1.57 gmnL
1.42 g/lutt
1.57 g/mLt.
1.42 g/nLt
1.58 g/ML

1.6 g/mL
1.58 g/uL
1.6 g/mL

1.58 g/lnT
L5 gi/mL
.56 gl/ML
1.6 g/nL

I .58 g/net
1,6 g/mLi

l.58 g/ML
1.6 g/ML

1-57 g/ML
1.42 g/L
1.57 g/miL
1.42 gML
1.57 g/imL
142 g/rt
157 g/mL
1.42 gF/L
.57 F/mBL

1.42 g/ML
1.58 S/Lt
1.42 grnL
1.57 g/mln
1.42 g/mLT
157 g/mraB
1.42 g/mLT
1,57 g/itL
1.42 g/rrnL
1-57 g/imL
1.42 g/lut
1,57 g/mL
1.42 g/mTL
1.57 g/mL
1-42 glnt
1. 57 g/mL
1..42 g/mL
1.57 glnL
1.42 g/mL
157 g/mL
1-42 g/inl

2227 U..
1925 kL
2227 kL
1925 kL
2227 kt
1925 kt
2227 kL
1925 kL
222/ L
1925 IL
2227 IL
1925 IL
2227 kt
1925 kL
2227 kL
1925 kL

2227 kL
1925 kL
2227 IL:
1925 kL
2227 kA,
1925 kL
2227 kL
1925 kL
2227 kL
1925 IL
2227 kL
1925 kL
2227 kL
1925 kL
2227 k.
1025 kL
2227 kL
1925 kL
2227 IL
1925 kt
2227 kL
1925 kME
2227 kL
1925 kL
2227 IL
1925 IL
2227 lB
1925 kU.
2227 kL
1925 kL
2227 kA-

1.50F-03 VCi/g
64 32-42 uC4g
1.95E-02 uCi/g
3.93"-2 uCi/g
I.13E-02 uC 8g

9.28E-08 .iClg
5.99E-08 uig
9.46E-07 eCho&
6.2-07 oCi/g
1 12E-04 uCilg
7.221-05 iCi/gi
4.74-06 uCi/g
3.06E-06 uChg
2.552-06 uCug8
1-65E-06 oCVg
2.49-05 Ci/g
1.01-05 uCifg
3.DE-05 vc.C/g
107E-06 u 2ig
1.53E-04 aCi/g
4 A E-06 aC ig
3.47E-05 uCtg
1.00E-06 uC/g
1.36E-06 uCi/g
3.93E-08 rCi/g
1.57E-6 uCVtg
4.54E-08 ig
2.05B-04 uCi/S
1.502-05 uCi/g
7.03L-05 uCYS
7.89"7 uCi/g
2.902-05 uCi/g
9.36-07 uCi/g
190E-03 uCi/g
2.13E-05 uC/2
3.58&-04 uCVt
4.02E-06 uC/gS

6.86C-03 uCYg
2.63E-45 aCi/g
4.132-43 uCi/g
4.64E-05 uCi/g
1 .52E-05 uCi/S
5.79-08 aCi/g
2.87E-08 uCig
3.22.-i 0 uCi/g
3.002-07 uCVg
1.412-09 uc/g

Decay Date

Jan 1 2001 12:00AM
Jan I 2001 2:OKAM
Jan I 2001 12 :0AM
Jan 1 2001 12:OOAM
Jarn 2001 12:00AM
Jan I 2001 )200AM
Jan I 2001 J2:D0AM
Ja I 2001 12 00AM
Jn 1 2001 12:00AM
Jan L 200( 12:00AM
)an 1 2001 12:00 AM
Jan 1 2001 12:DDAM
Jn I 2001 12:00AM
Jan 12001 I2:OOAM
Jan 1 2001 12:00AM
Jan 1 2001 )2:00AM
Jan 1 2001 12:00AM
a. I 2001 12:00AM
Jan I 2001 12:00AM
JarI 200t 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 IZ:00 AM
Jan 1 2001 1 2:00AM
Jan 1 2001 )2:DOAM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
n 1 2001 12:00AM

a 1 2001 12:00AM
lon I 200 12:0AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:O AM
Jan I 2001 12:00AM
Jan I 200 I 12:00AM
Jan I 2001 1200AM
Jan I 200) 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:iOAM
Jan 1 2001 12:00AM
Jan 1 2001 1 2:00AM
5as. I 2001 12:00AM
Jan I 2001 12:00AM
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CALCULATION SHEET

OUWC upleflAb-E. 32/fl

51)54C'1: LUndaea Emtssan Run Feoed at

PROJECT: RPP-WTP
JOO NO.. ZA-_

CALC NO.: 459-'AP- FRP9-QP.2

SHkcET REv: Qg
SHEEI NO.: 2

Tank Name

24 1-AN. I DS
24 1 -AN- I O
24 1-AR-DS
241-AN- 105
24 1 -AN-lDS
241-AN-105
241-AN-105
24) -AN.105
241-AN-I OS
24-AN-105
241-AN-105
241-AN-[05
241 -AN- I D5
24 1-AN- 105
24 1-A N- 105
241-AN- 105
241-AN-10
24- AN- t OS
241 -AN- J 05
241-AN-10 S
241-AN-105
241-AN-IOS
241 AN- OS
24 1-AN-OS
24 1-AN-10 S
241-AN-105
241 -AN-105
24 1-AN, IOS
24 I -A-105
241 -AN-IOS
24 1-AN-105
2 1-AN-L05
24 -AR-105
24 1-AN-LODS
241-AN-105
24 1 -AN-105
24 1-AN-O5
241-AN-105
241-AN-105
241- AN-105
24 1- AN-105
241-AN-LO5
24 -AN-lOS
241-AN-105
24 1-AN-L05
21 -AN- [05
24-AN-105

Density DetiyUnits Volme Volumlr its Concentraion Coccrwrrailon tnilsAnalyle

Co
Cr
Cr
Cu
Cu
F
F
F ,
Fe

lg
Hg
K
K
La
L~a
1u1
Li
Mg
Mg
M g
Mn
Mo

iO
Na
Na
Nd
Nd
Ni
141
NO2
NO2

NO30
0-1CH
OH

Oystate
Pb
Pb
P04
P04
Sb
Sb
Sc
Sc
Si
Si

Wpse Phase

Sai Cake
Salt Cake
Supemaumni
Sulpenra [mH
Salk Cake
Sal Caake
Supcnitoan
Salt Cake
Superunawl
Sail Cake
Supcmala
Sailt Cake
Srpernauaar 1
Salt Cake
Sa pertant
Salt Cake
Supematant
Supermaant
Sall Cake
Salt Cake
Supcantan
Superna tan
solt Cake
Salt Cake
Superaatan
Salt Cake
Supcmatank
Sa:1 Cake
Supemastam
Sall Cake
Supesna a
Sal CakLe
Supcent
SaL Cake
Supemalan
Supamatant
Sall Cake
Sall Cake
SupeCaTCast!
Sall Cake
Supernatuz
SIl Cake
supermnaat

Sall Cake
Supernetanr
S401 Cake
Supcma tan

lavenlery lwaVenuory

2.7E+01 kg
6.84E+03 kg
50113+02 kg
1. 17*E01 kg
2,09E+01 kg
545E+03 kg
691E+02 kg
3.148E-D2 kg
5.47EI01 kg
0.00F+00 kg
8.0OE-00 kg
[.06E, 04 kg
1.46E+04 kg
5.92E401 kg
2.95E+00 kg
5. 12 E+01 kg
1.33E+01l kg
1.09+02 kg
1 .1 E+02 kg
615E+0t kg
1.09E+01 kg
2.15F-02 kg
1.57E02 kg
5.52E+05 kg
5.SOE+05 kg
I-IRF02 kg
1.09E+02 kg
1.20RD2 kg
2.20E+01 kg
1.94E+05 kg
2.64E+05 kg
3.43E+05 kg
3.48E+05 kg
7.22E+04 kg
1.33E+05 kg
109E403 kg
2.08E+4 kg
143E+02 kg

1.20E-02 kg
2.266+04 kg
2,738+03 kg
7.11E+0 I kg
6.50E-+l kg
1.1&E+02 kg
1.09E+02 kg
4.19E+02 kg
4.96E+02 kg

1.57 g/mL
[.57 g/rL.
1.42 g/mL
142 g/mt
.57 g/mL
.57 g/uL

L.42 g/mL
I 51 g/mLn
1 .42 g~rL.

1.58 gml
1-6 g/IML

[.57 g/mL
142 g/rl
1 57 g/ml
[6 g/mL

l.57 g/QL
1.42 g/mL
1.42 g/mL
1.57 g/mL
1.57 g/nL
1 42 g/mnL
1.42 g/mL
1.57 g/mL
157 g/mL
1.42 g/nL
1.57 gmL
.42 gin]

1.57 g/mL
1.42 g/rL
1. 57 g/mL
1.42 g/nL
1.57 g/IL
) .42 g/rL.
I .57 g/Frt
1.47 g/ml
1.42 g/lnt
157 g/mL
).57 g/m .
).42 g/ML
1.57 g/AL.
[,42 g/inL
157 g/mL
142 g/ML
1.57 g/mL
1.42 g/mnt
i'57 g/mL
1.02 g/mn

1925 [cL
[92 5 kL.
2227 kL
2227 kL
1925 kL

925 kL
2227 kL

925 kL
2227 kL
1925 kL
2227 cL
1925 kLe
2227 kL.
1925 kL
2227 kL
I925 kL
2227 k.
2227 kL
1925 kL

1925 kL
2227 kL
2227 Lt
I P25 kL
1925 kL
2227 kL
1925 kL
2227 kL1
1925 U
2227 kL
1925 kbL
2227 VL
)92.5 ka
2227 k-L
1925 kL
2227 kL
2227 kL
)925 U.
1925 kLi
2227 kL
1925 kL
2227 k.
1925 kL
2227 kL
1925 k.
2227 L
1925 kLi
2227 kL

7 84E+00 ug/g
2.26E+03 ug/g
156E4-'2 ug/g
3.70E+00 Eg/g
6_93100 ug/g
1 .80E03 u/g
2.18E4E02 ug/g
1. SE+02 ug/g
1.752+1 ug/g
0.00E+00 ugg

.00E-00 ug/g
3,49E+03 ug/g
4.62E+03 a g/g
1.96E+01 ug/g
I .l0E+0O ugig
1.708+01 ug/g
4.0E+00 ug/g
3.45 301 ug/g
3.92E-01 ug/g
2.03E+01 ug/g
345B.40 ug/g
6. .1+F401 g/g
S.19E+01 1ag/g
l.93E+05 ug/g
1.74E+--05 ug/g
3.92E+01 ug/g
1.45E+01 Lg/g
3,97E0-1 ug/g
6.96E+00 ug/g
6.44E+04 ug/g
8.36E+04 ug/g
].1 3E+05 ug/g
I10oS405 ug/g
2.391+04 ug/g
4.06E+04 ug/g
344+02 ug/g
6.8E0--0 ag/g
4.72E401 ug/g
3.79041 %ag/g
7.48E+03 ug/g
8.63E+02 ug/g
2.35I8+01 ug/g
2-07E+01 ug/S
3.92E+01 ug/g
345E+01 ug/g
1-39E+tO */g
1.548+02 ug/g

Demy Date

Jan I 2001 12:OO ALM
Jan 1 2001 12:00AM
Jan I 200) 12 AM
Jan 1 2001 12:00AM
Jan i 200 i 2:00AM
JA I 200 I (2:00AM
Jan 1 2001 12:00AM
Jan 200 12:00AM
Jan 1 2001 12:DDAM
Jan I 2001 12:00AM
Jan i 2001 1:00AM
Jan 1 2001 12:00AM
Jan I 2001 12;DOAM
Ja 1 2001 12:00AM
Jan I 2001 12:00 AM
Jan 12001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:D0AM
Jan I 2001 12:00 AM
Jan I 2001 12:00AM
Jan i 2001 12:00 AM
Jan I 2001 12:00AM
Jan 1 200) 12:0DAM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan ) 2001 12:D0AM
Jan i 2001 12;D0AM
Jan 1 2001 12:0AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan i 200) 12:0AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00 AM
fan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 I 2:00AM
an 1 2001 12:00AM
Jan 1 2001 12:00AM
Jarn 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
3an I 2001 12:00AM
Jan i 2001 12:00AM
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CALCULATION SHEET

DATE' 121269

SUBJECT Udaled Emissions RMn Feed VONTT

PROJECT R2E
JOB NO 24590

CALC NO.: ±90._WTP.M40-FRP 
SHE T REV _6

SHEr E40:22

Tack Name

241-AN-[07
241-AN- I P
24 1.ANl-107
241 -AN-1 
241-AN- 107
241-AN-] 07
241-AN-i07
24 -AN- 107
24 -AN-107
241-AN- -I7
241-AN- 107
241-AN-I07
241 -AN-107
241 AN-107
241-AN-107
24 1-AN-t07
24 1-AN- -07
24 1-AN-i07
24t-AN-107
241 -AN-ID7
241-AN-107
24 1-AN- 07
24 1 -AN-07
241-AP-10I
241 -AP-10 1
24 1-AP-10 1
241-AP-ICI
241-AP-101
241 AFP. tO
241 -AP .10
241 -A-P-tO1
241 -AP-1 01
241AP-1l0
241 -AP-101
241-AP-101
241 -AP-11 1
241,P-1 A 01
24-A.-101
24 -AP-101
241 -AP- D1I
24 1-AP 101
241-AP-lDt
241 -AP.101
241-A42-01
24-AP- 101
241-A4-101
24 I-AP-lOl

Densy DenSiry Units Volume Votome Units Concnetalon ConcenIradln UnitsAnalyte

Ni
N02
1403
OH
Pb
P04

Sr
Si
SO4
Sr
T9
Ti
TIC Ls C03
Ti
TOC
trEOTAL
v
W
y
Zn
Z,
106RU
I 13mC4
125M3'
126Sn
1291
134Cs
I 7Cs
137mBa
14C
151 S
152Eu
154Eu
155Eu
226Ra
227Ac
228PA
2.29Th
231Pa
232Th
232U
2331)
234UJ
2351U
236U

Waste Phase

Supeminaur
SupeMalani
Supenaant
Suprnmani
Supemnaita
Spniatax
Supernaw
Supernnmni
Supanalant
Supeinatari
Svpemmaat
Supernmant
Supernalaot
Supemaani
Suptrnauian
Supenalsal
Supcmalani
Supemalant

Supema Lat
Supcmatanl
Supematant
Supcmlant
Supematan
Sepen8LanM
Supcmramn
Supcmaani
Supeiatant
Supemalani
Supematani
Supetmaant
Supemalant
Supenatant
Supenalant
Supemtahna
SupemaLant

Supemawal
Sl pemnama
Supcrnatsm
Suptmatamn
Supertatant
Supamatant
Supenmaani
Supematant
supeMatan
Superne ani
Supetnatani
Supematant

levealory Inventlory
Units

1.93E03 kg
09IE+05 kg

6.?E+05 kg
187E404 kg
1,34E+03 kg
5.34E+03 kg
8.27H+0 I kg
I .D2E+00 kg
6.89E+01 kg
9.13F+01 kg
3.09E+04 kg
9.19-E+00 kg
7-75E-01 kg
1.55E-01 kg
2.O9SS+ 4kg
198E-01 kg

1_24Er05 kg
3.43 E+02 kg
138-01 Ig
5.19E4102 kg
2,G0E+OI kg
6.99E+01 kg
2.45E-02 kg
1.16r04 Ci

LOSE+02 Ci
2.12E+02 Ci
3,37F00 Ci
3.39E-01 Ci
1.57E+02 Ci
5.97E+05 Ci
5.65E+0 5 Ci
1. 11i+00 c0
1,79E+04 Ci
8M3 E-00 Ci
7.97E+00 Ci
4. 1E+00 Ci
2.16E-04 Ci
1.27E-03 Ci

4,75E-01 Ci
1.0-02 Ci
5.94E-03 Ci
5-79E-02 Ci
6.21E-02 Ci
2.55E2-0 Ci
8.64E-02 Ci
3,56E-03 Ci
3.02E-03 Ci

Deefy Dace

1.37 g/nL
1.37 g/mL
137 g/mL
1.37 gfrnL
1,37 g/mL
137 g/mL
1,42 &/ML
1.37 g/mL
1,42 g/rML
$37 g/rnL
137 gemL
14A2 g/nL
1.37 &/mrL
)_37 p/mL
1-37 g/nL
1 37 P/mL
1.37 9/mL
1.37 g/mL
S.42 t/mL
1.37 g/mL
1.42 g/rl
137 g/mt,
1-37 g/mL
1.6 glL
1,3 g/mL

131 g/mL
1.31 g/iL

),1 .6 gli.

1,31 gl/Lt
g/mL

1.31 g/mL
1.6 g/n 1L

3.31 g/mL
1.31 g/mL
1.31 glLt

1.6 glmL
16 g/lt
1.6 g/mL
1,6 g/lt
1.6 g/mL
1.6 g/mL

13 t g/in
131 g/mLi
1.31 g/mL
1,31 g/mL
1.31 g/mL

)195 kL
3195 kL
3195 kJL
31051k1
3195 tLt
3195 IL
3195 IUt
3105 kL

3195 k
3195 IUt
3195 kL
3195 kL
3195 ku.
M1511L.
3195 kL
3195 kL
3195 kJ,
3195 k
31905 kL
3195 k51
395 kU1
3195 kL
3195 kL
4216k2L.
4216 kL
4216 kl,
4216 kL
4216 kit
4216 UL1
4216 kL
4216 kt
4216 kl
4216 UL
42 16 kU
4216 k.
4216 kL
4216 kL
4216 kL
4216 15
4216 kt
4216 k
4216 kL
4216 IL
4216 kL
4216 kL
4216 kL
4216 U

4_65E20 ug/g
4.79E+04 ug/g
1.65E+05 ug/g
8.K3E+03 ug/g
3.23F,+02 ug/g
1.292*03 ug/g
.90E+0 I ug/g

2.44E-0 1 ug/g
i.58E+Di ug/g
2.205+01 ug/g
7.45E+03 ug/g
2.11E+00 uglg
1-85640 1 Ug/g
3.69E00 ug/g
5.02E+04 ugig
9.49-02 u/g
2."E+04 ug/g
8.18E+01 u/g
3.1713*00 Ougg
1.254D2 uglg
5.99E400 uglg
I 68E+01 ug/g
5.1E-0I ug/g
3.21E-08 uC/g
2.92E-02 uCLI/g
3.84E-02 UCilg
6.472-04 uCi/g
6.15E-05 uCi/g
2.85F-02 uCi/g
I.08E-02 uCi/g

uCi/g
201F-04 uCVg

4.97E+00 uCi/g
1.47E-03 uClg
1.44E-03 uCi/g
8-89E-04 uCifg
5.995-08 ucVg
352.E-D7 CLtg
132E-04 uCu/g
3.06E-06 uCi/g
1.65-06 uCI/g
1.61-05 uCIg
S12E-05 uCi/g
4.62k-05 uCi/g
1,56E-05 uCi/g
6.44E-07 vCilg
5.47E-07 uCi/g

Jan I 2001 12:00AM
Jan I 2001 120DAM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:0 AM
Jan 1 2001 12:0DAM
Jan ) 200) 12:0DAM
Jan 1 2001 12:00AM
jar I 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 200I 12:00AM
Jan 1 2001 12:00AM
an 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 200 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001) 12:00AM
Jan 1 200) 12:00AM
Jan 1 2001 12:00AM
Jan 1200I 12:00AM
lan 1 200I 12:00AM
Jan 1 2001 12:00AM
Jar. 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 200 I 12:00AM
Jan I 2001 12:00AM
Jan i 2001 12:00AM
Jan 1 2001 12:00AM
Jan 2001 12:00AM
Jan 1 200) 12:00AM
Jan J 2001 12:00AM
lan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 200) 12:00AM
Jan 1 2001 12:00AM
Jan i 2001 12:00AM
Jn I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 200 I 12:00AM
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CALCULATION SHEET

BY: EL fenlo
DATE- VR4/02

SUJMCT. L)oda led E'se's Runi Vfet v i

PROJECT: RPP-WTP
JOB NO.: ZM

CALC NO- 249 -M4C-F-R000I

SHEET REV2
SHEET 0 NO.,.

Tak. Name

241 -A- 104
24 1-A4 04
241 -A.- 04
241-A.P-104
2 1-AP- 104
241 -AlP- I04
24)-AY-c4
24 )-A.P-104

241 -AI-(04
24 1-AP-104
24 1-AY -104
24 1-A.P- 104
24J -A- I104
24) -A..I 04
24 l-AP-104
241 -AlP- 104
24 1 -A.P-104
241-AP-104
241.A>- 04
241 -AP- 104
24 I-A.P-04
241-AP-I 04
24 1-AP-1 04
24)-AP-104
24 -A.P-1 04
241-Aa-104
241-Al-104
24 $-A-1 0-4
24 I-AY->104
241 -AP-104
24 1 -AP- 104
241- A--104
241-Ar-04
241-AP-104
241 .A- 104
24) -AP- 104
24 1-A.- 104
24 )-A.P04

241 -AP- (04
241-AP- I N
241-AY-D4
24)1-b-J04
241-AY-04
241-AP-104
241-.AP-104
241 -A- 104
241-AP- 04

Denaty Deosity )nits Volume Volume Units Concenitadon Convsotradbo UnitsAOBJd)14r

90sr
90Y
93mNb

99Tc
Ag
Al
As
8

Be

Ca

CcCe
Ci

Co
CrCN
Cu

F0
Hg
K
La

Mg

M 0Mo
Na
Nd
Nt
N02
1403
OH
Ph
P04
PT
Rb
Rh
Ru
Sb
Se
Si
S04
St
Ta

Waste Phase

SupemaLanA

SupernaLawtt
SupcImal
SupcanamnI
Supc-nRaantt
SvperniaantSupcrnatani

Supemanantl
SupernaLantSupemtalSoptrrta LastI
Supematani
Surpemanut
Supcrnatani
Supematan
SupCohLun1

SupemstnI

Supomatan

Supenalanh
Supemalans

Subpcmbtanf

Supernatant
Supemn ani
SupcrstLani
SupemalanI

SupernalntI
Supemiano

&upem~hatm

Supcrnatm
Supernaant

SupomaLani
SupcmausI
Supemont

Supcmeatant
Supernatant
SupevmaTi

Supernaanisupernbtami
SupcmstaW
supemavani
supemstanm
supemstant
supcmamni

lovenioty lnvtnory
units

7.76E+03 Ci
7.76E4-03 C
I 55E+0t Ci
I 88E+01 Ci
7.09E+02 Ci
[OSE+01 kg

6.1 )E+04 kg
7-26E+00 kg
171E402 kg
2.521-01 kg
5 10F,0( kg

I 05E402 kg
2.36E+02 kg
5.24E+00 kg
2-46F.01 kg

2.44E+04 kg
i.09+-02 kg
2.89E+G0 kg
I 99E+03 kg
l.061E40I kg

5 1E+02 kg
5.2E4-01 kg
000-E+00 kg
8.39E+03 kg
4,17F-0 I kg
8.39E-02 kg
1O5F+02 kg
1.05E+01 kg
2.36E 02 kg
S 52E+05 kg

-OSE4-02 kg
1.69E-02 kg
3.03E+05 kg
4.73t+05 kg
8.64E-04 kg
I .05E+02 kg
I 92E+04 kg
?. 13E-01 kg
1.18E+01 kg
2.28E+--01 kg
9.00E I kg
1.12Et kg

2.8SE4-01 kg
I 94E+02 kg
i .40E+04 kg
1.05F-+01 kg
1.44E-0t kg

1 28 g/mL

1.25 g/i n
5.25 g/mL-
3.2a g/rrL
1.28 g/min
1.2g g/mnL
1.28 g/mnL
1.29 ZmLI. OFg/mrL
1.29 g/rrL
1.28 g/rmL

1.28 g/nmL
1.29 g/rmL
1.28 &/ML
1-28 g/mL
1-28 g/mL
1.2a g/EL
120 g/mL
)20 gmL
1-29 g/mL
1.2* g/ln

I g/nL

J.28 g/mL
1.2 g/inL
)28 g/mL
1.28 g/mrL

1.28 g/mL
1.28 g/nL
1.28 g/msL
1-28 g/mL
1 28 g/mL
1.28 g/rrL
1.28 g/rmL
1.28 g/HL
1.28 g/mrL
1.28 g/m.L
1 28 g/rL
528 g/mL
).28 g/mL
128 g/imL
1.2g g/mt
1.28 g/mL
1.28 g/mL
1-28 g/lo
1.28 g/mL

4195 kL
4195 kU
419S 0L
4195 kbL
495 kL
4195 kL.
4195 kL
415 k
4105dkL
4 1 95 kL
4195 kL
4195 kJ
4195 kL
4195 kL
4195 kL
4195 kXL
4195 kL
4105 kL
4 I95 kL
4105 XL
4195 kL
4195 kL
4195 kL
4195 kUL
4195 kL
4195 L
4195 kL
4195 k.
4195 kL
4195 L
4195 kL
4105 kL
4 (95 kI.
4195 kL
4195 kL
4195 kL
4195 kL
4195 IL
4195 kL
4195 kL
4195 UL.
4195 kL
4195 k01
4195 kL
4195 kL
4 (95 kL
4195 IL

144E+00 uCj/g
uCLg

2.95E-03 uCi/g
3 59p-03 UCig
I 32E-01 uCi/g

1-95Et+O ug/g
1,14E404 ug/g
1.25E+00 ug/g
3.22E+01 ug/g
4 69E-02 ug/g
9.51E-02 ug/g
S95E+01 ug/g
4.40E-Di 0g/g
9-77F-01 ug/g
4-57E.2 ug/g

4.54E+03 ug/g
2.04 E+01 ug/g
5 3F-01 vg/g

3.6gE+02 Nig/g
1.97E400 ug/g
9.55E40) ug/g
9.7?E0 ug/g
0.00E4+00 ug/g
1.562+03 ug/g
7 76E-02 ug/g
I 56E-02 ug/g

).9OE+01 ug/
).9SE+OD ug/g
4.40E+01 ug/g
1.03E405 ug/g
1.05E01 og/g
3.14E+0 ug/g
5.64E+04 ug/g
8.9E+04 ug/g
1.61E+04 ug/g
1.95E+01 ug/g
3.SA2+03 ug/g
1.33E1 ug/g

2,20E+00 uglg
d 26E4-00 ug/g
$ 68E+10 ug/S
2 00E-02 ug/g
5.31E+00 tg/g
36)E+0) ug/g
2.60E4-03 ugig
l.95E+O Ug/g

6E1-02 vg/g

Basif Oecay Dale

Jan 2001 12:00AM
Jan 1 2001 12:00AM
Jan t 2001 12:00AM
Jan I 210 12:00AM

1a 1 2001 12:00AM
Jun 1 2001 1t2:00AM
Jan I 2001 12:0AlM
Jan 1 2001 12:OOAJM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Ian 1 2001 I2:OOAAM
Jan 1 ?00) 1l00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AjM
Jan 12001 12:00AM
;I 1 2001 12:00AM

fan ( 2001 12:00AM
Jan I 2001 12:00AM
)an ) 2001 12:00AM
Jan 1 2001 12:00AM
Jon I 2001 12:00&M
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Iant (2001 12:00A)M
Jan I 2001 12:00AM
Jan 1 2001 12-00AM
Jan ) 2001 12:OOAM
Jan t 2001 12:00AM

n 1 2001 12:00AM
Jan 1 200 12:00AM
Jan 1 2001 12:00AM
Jan 1 200( 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 il2O;AM
Ion 1 2001 12:00AM
Jan I 2001 12:00AM
lan I 2001 12:00AM
Jant 12001 12:00AM
Jas 1 200I 12:00AM
Ian I 2001 12:00AM
Ian I 200) 12:00AM
Jan I 2001 12:00AM
Ian I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM



CALCULATION SHEET
a'a' E. As
DAIEC U2a02 R

SUBJECI. Updailo miswo Run Fwad Woelwp

PROJECT.RPP WT P
JO NO - 290

CALC NO. 22$9-W7_fiEGBP-00991
SHET REV: QA
SHE E T NO: Lk

Tank Name Anale

241-AP-104 Tc
241-AP-104 Th
24-AP-104 Ti
241.AP-104 TIC a CD3
241-AP-104 Tl
241-AP.10d UTOTAL
241-AP-104 V
241-AP-10d W
741*AP-104 Y
24A.P-104 Zn
241-AP-104 Zr
241-A W-10) 106Ru
241-AW, 101 106kRu
241-AW-101 113mnCd
24 -AW ID> Il3mCd
241-AW -ll 125Sb
241-AW-)01 )2SSb
241-AW)01 126Sn
241-AW-101 126Sft
241-AW-101 1291
24).AW.10i 129)
241-AW-ODl >34Cs

241-AW 101 J34Cs
24 1-AW-Ol 137Cs
24 -AW -101 137Cs
241-AW.101 137mBa
241-AW.M 137mjBa
241-AW-lMl 14C
24I AW-10 14C
241-AW-101 ISISm
241-AW 101 ISISm
241 A W-101 15I2EU
241.AW.101 15210
241-AW -10 1S4 u
24 1 -AW-10) )54E&
24 1-AW-10) 155IEv
241-AW- 10) )5SEU
241-AW-101 2-26Ra
241AW -101 226RA
241-AW-101 2.27AL
241.AW-101 227AD
241.AW-101 228ka
241-AW-101 228ka
24 1-AW -101 229Th
241-AW-IDI 229Th
241-AW-Il I2)Pa
2dl .AW.IDI 231Pa

WasLe Pbae,

Supenatant
Supernatani

Supernsami
SnpemawmStupmataillSupcmatani

Supenatan1
Supcmatanl

SupstamnI
Supcmatant
Salt Cak
SvperLan(
Salt CaLk:
Stupemauia
Salt Cac
Superrtatam
Salt Cake
Supernstaat
SaI Cake
Supmaolnt
Sal Cake
Supcmalanj
Sal Cake
SuperwLapt
Salt Cakr.
Supcmaam
Salt CAkL
Supm.l.n1i
Sai Cake
Superlij1I
WSa1 Cake
Supemaalnl
Salt Cake
SupeMatlani
Sall Cole
Supernanil
Silt Cake
Supemantm

Sall Cake
SupematanL
Salt Cake
Supenalan1l
Sal Cakc
SepemnI
Sal Cake
Supernalai

Iaventlry lnvtolory Basit
tin ip

7.11E-01 kg S
1.06E+00 k S
105E+01k S
7.)0E4 4 kg S
2.)0E") kg S

4.36E+01 kg S
5.24E4)) kg S
3.75E'02 ks S
I DSE+O) kg S
l.OSE+0) kg S
1,05E+01 kg S
1.02E"4 Ci TS
1.15E04 Ci TE

9.272+01 Ci TS
1,05E+02 Ci TE
5.09E+0) Ci TS
5.75E+01 Ci TE
287E+00 Ci TS
3.232+00 Ci TE
2.30E-01 Ci Ts

9 02E-0) C, S
2.22E-0) Ci T3S
1 5E+02 Ci S
5.09E+05 Ci S
1.215+06 Ci S
4.81E+05 Ci C
I ) SF-406 C; c
3.862+0) Cs TS
8.36&0) Ci S
1.58S44 Ci TS
1-78E-404 Ci TE
4-77E+00 Ci TS
S 38+00 Ci TE
1.65E+02 Ci S
8-3)-+0) Ci S
6.095+02 Ci S
1.68E-02Ci TE
1.91 E-04 Ci TS
2.15E44 Cs Te
1.94E403 Ci TS

2.19E-03 Ci TE
2 29E-0) Ci TS
2.29E-01 Ci TE
9.72E-03 Ci T
L 0E-02 Cs TE
5.23E-03 Ci TS
5.912-03 Ci TE

Density DeaJlymtu volume Volumetlnio Cooctrirdon Corcentlrftio Ultft

128 g/m.L
128 g/mL
1.28 P/mLd
1.28 g/mAL
1.28 g/mL
128 g/mJ
1.28 g/rL.

1.28 g/nL
1.28 g/mL
1.28 g/ln
158 g/rnL

1.6 g/mLt
1.58 g/mL

1.6 g/ml
1 58 B/mL

1.6 g/rnL
I 58 g/ML
I 6 g/eL

1.58 g/mlt
1 47 g/iLt
1.58 g/rL
1,48 g/mJL
1.59 g/mL
1.47 B/ni-L

B/rm.L
g/mL

).58 g/mI
1.47 g/mL
1 58 g/mL

1.6 /mL
1 58 B/rnL

1.6 g/ml.
1.59 g/m.L
147 /rrL
1.59 &/ML

1-6 g/tLL

1.58 g/mL
16 g/mL

S5Ig/mL
16 g/mL

1.58 g/oIL
1.6 g/mtL

1.58 S/mL
1.6 B/mt

I.5 &/mbL
16 g/mL

4195 kbL
4195 kL
4195 kL
4195 kL
4195 kLI
4195 kL
4195 kL
4195 kLb
4195 kL.
4195 kL
4195 kL.

1403 kL.
2768 kL
1403 cL.
276R kL
1403 ..L
2768 'L
1403 k.L

2768 kL
1403 9L.
2768 U.1
1403 kL
2768 kL
1403 kL
2768 U

403 kL.
2768 9L
?403 U,1
27689 kL
1403 kL
2768 kLt
1403 kL

2768 kL
14033 kL

2768 kL
1403 kL
2768 U
140) U.
276B itL
1403 kL
2768 kL
1403 kL
2768 kL
1403 ku

2768 UL
1403 kL
2168 kL

.98E-01 i g/g

1.32)E41 ug/g
3,91E-02 ug/8

8.13E-00 utg/g
9.272+00 ug/g
6.982+0 ug./g
1.95IE-00 g/g
6.95E00 ug/g
L95E+00 ug/g
4.97E-09 LCi/g
21 2E-D uCi/p

4.52E-02 uCUg
2.92E02 uCi/g
2.48E-02 uCi/g
1-60E-02 uCi/g
1ADE4-03 uCi/g
9.02E-04 uCi/g
1.12E-04 uCi/g
2.22F-04 uCi/g
I 08E-04 uCi/g
3.310 E-2 uCi/g

2.28E+02 uci/g
2-98E+02 uCU/g

uCi/g
VUCi/g

.88E2-0 uCi/g
2.05H-04 uCi/g
7.69E00 gCi/g
4-97R+00 uCUg
2.32E03 uCi/g
L.50-03 uCi/g
7.40202 iCa/Bg
2,04E-02 oCi/g
2.73-01 uCi/g
4.702-02 uCi/g
9.28"8 uCi/g
5.995-06 uCnig
946E-07 uCi/g
6.12E-07 uCi/g
1.12E-44 aCi/g
6.39E-5 uCi/g
4 742-06 uCi/g
3.06F,06 uCx/g
2 55E-06 uCi/g
1,65E-06 uCi/g

Decay Date

Jan 12001 12:OOAM
Jan 1 2001 12-OOAM
Inn I 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Ja. 1 2001 12.00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 200AM
Jan i2001 12:00AM
Jan I 2001 12-00AM
Jan 1 200) 12-00AM
Jan 1 200) 12:00AM
Jan I 2001 12:00AM
Ian 1 200) 12 0OAM
)an I 2001 1200AM
Jan I 200) 12:00AM
Jar 1 2001 12: 00AM
Jan I 2001 12:00AM
an I 2001 12:00AM
Jan I 2001 12:00AM
IAn I 2001 12:0DAM
.lan I 2001 12:00AM
Jin 1 2001 12:00AM
Jan I 2001 12:00AM
fen 1 2001 12-00AM
Jan ) 2001 1200AM
.an 12001 12:00AM
Jan 1 2001 1 2:00AM
Jan i 2001 12:00AM
Jan 1 200) 12:00A/M
.an 1 2001 12 00AM
an ) 2001 12 00AM
Jan 5 2005 12:00AM
Jan I 200) 12:00A.M
Jan 1200) 12:00AM
Jan 1 2001 t2:00AM
Jan 1200) 12:00AM
3an I 200) 12:00AM
Jan I 200) 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00 AM
Jan 1 2001 1200 AM
Jan 1 2001 12:00 AM
Ja r12001 12:00AM
Jan I 2001 12:00 AM
Jan 1 2001 1 2:00AM



CALCUI AnION SHEET
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CALCULATION SHEET PROJEC1: RDP.W-r
JOB NO.:

BY: f §Ln JA CALC NO.: _

DAT"E: 17/0O0D SH lT RLV: Q.A
SHEE-T NO d9 .

SUBJECT: Undatd Emnsts RuL toed vetloT

Tank Name A0alylt Weale rhae Inventory Inveniory saxig DensIty Density Units Volume Volume Units Concentration Coocenratlnao UoiW Decay Date

241 -AW-10 I 9Sr Strpcmalant 1. 11 E+03 Ci S (.47 gfrtL 2768 kIL 2,73E-01 uCUg Jan 1 2001 12:00AM
241 -AW-101 90Y SAIt Cake 882E+04C C g/rdL 1403 kL uCUg an 1 200) 12:00AM
241-AW-101 9"Y Supemalc I 116+03Cc C gv/-L 2768kL uCI/ Jan 2001 12:0A.M

24 1-AW l01 93)nM Salt Cake I-BEE401 C1 TS 1.58 g/ML 1403 M1 9 IS..O3c Ci/g Jan 1 2001 12:00AM
24lAW-IDI 93mNb superralnan 2.12E+0I Ci TE 1 6 g/mL 2768kL. S.1&03 uCi/g Jan 1 2001 12:00AM

241-AW-10) 932 Salt Ca1- 348+01 Ci TS 1.58 g/mL 1403 k )4E02 trCilg Jan I 2001 12:00AM
241-AW- 01 93Zs Suprnamlan 2.64+01 Ci TE 16 g/ml 2768 kL 7.37"M3 cCi/g Ian I 2001 12:00AM

2A) -AW-101 99Tc Sal Cak 1,50E-+02 Ci S 1.58 g/imn 1403 IL I S85-01 uC/g Ja n 2001 12:00AM

24t-AW-101 99Tc Supaniwani 4.87-+02 Ci S 1 47 g/mL 2768 U- l20&.01 uCi/g Jan I 2001 12:00AM

241-AW-IDI A; SupciMaiafs 5 544E-OD kg S 1.4a g/rmL 2768 ki I 5E40D u&/& J n 2001) 12:00AM

241-AW-101 Ag Salt Cake 5.685+01 kg S .-
59 &/ML 1403kL 2 551+01 ug/g Jan 1 2001 12:00AM

241-AW-10) A) Supeuatart 9.I I E04 kg S 1-47 g/mL 2768 kL 2.24E+04 ig/g Jan 1 2001 I Z:OOAM

241-AW,10) Al Sall Cake l.34E404 kg 3 1.9 g/ml. 1403 kL 1SOE+04 us/g Ian 1 2001 12:00AM

241-AW-101 As Sah Cakc 8.31E+0I kg S k.S8 g/ML 1403 kL 315E+01 ag/g Jan 1 2001 12:00AM
2di-AW-10 As Suprnna(anl 2.59E+02 kg S t 47 g/m.L 2768 kL 637E+01 ug/g Jan (2001 12:00AM

24-AW-101 B SOJ Cake 2.44E02 kg S lS9 g/rrLL 1403 L .09E402 ug/g Jan 12001 12:00AM

241.AW-101 Supemnatant 2-46E+02 k S 1,67 g/mL 2768 kL 605E+01 ug/g Jan 12001 12:00AM

241-AW-101 BD Sclt Cake I.10E+01 kg S 1-59 g/ml 1403 UL 4.05E+00 ug/g Jan 1 2001 12:00AM

241-AW-101 Ba Supernackni 2778-100 kg 5 1.48 g/mL 2768 kL 676E-01 ug/g Jan I 2001 12:00AM

241-AW10) Be Supernaant 7-47E+D kg S 1.48 g/inL 2768 .L 1-92E+00 ug/g Ian ) 2001 12:00AM

21(-AW-01 Be Supermrant 7475+00 kg S 1.48 g/mL 2768 kL )-82E+00 t/g Jan 12001 12:00AM

24t-AW.10 8i SaltC ake 2.57E-01 kg S 1.59 g/ELI "15E401 ug/g Jan 1 2001 12:00AM

2Ai-AW-Ili Bi Supernannt 22 +01kg S 1 4i8tg/mL 2768kL SAIE+0 g/g Jan 12001 )12:00AM
241-AW -101 Ca Sall Cake 730S-02 kg S I 59 g/mL 1403 Ui 3176t02 ul/g Jan 1200) 12:00AM

24 1 -A W-ID) Ca Supcmalam 5.67E+01 kg S 1.4 g/snL 2768 k 1-39E+01 ug/g Jan 1200) 12:00AM

241-AW-101 Cd Sal Cake 1678+01 kg S 1.5 gi/nL 1403 k ?7E+00 g/g Jan 12001 12:00AM

241-AW-101 Cd Supemalani 5.81 E-00 kg S 1-4 g/mL 2768 L ),42f+00 uglg Jan 1 2001 12:00AM

241 -AW-10i Ce Salt Cake 5.13E+0 I kg S 1,59 g/nL 1403 kL 2.30E+01 up/g Jan 1 2001 1 2:00AM

24(-AW-101 Cc SuPCMaAl I -t 11+01 kg S 1-48 g/nL 2768 kLt 2.10E+00 ug/g Jn t 2001 12:00AM

241-AW-101 Cl Sa1 Cake 7.81 E+D2 kg S ) 59 g/mL 14031 IL :150E403 Ig/g Jan 1 2001 12:00AM

241-AW-101 Cl Superotal 2.02E+0 kg S 1 A7 g/rL 2768 kL 4.97E+03 ug/g Jan 1 2001 12:00AM

241-AW-10 Co Supcmalac ), J 1E'111 kg S 1 48 g/mL 2768 k 2-70r,+00 ug/g Jan I 200 I 12:00AM
2A1-AW-101 Co Sail Cake 1235+0I kg S 1.59 g/mL 1403 L 5.50E+00 ig/g Jan I 200I 12:00AM

241-AW-10 C Salt Cake 8,76,+02 kg S 1.5 9/mL (03 kL 3-935-+02 ug/g Jan I 2001 12:00AM

241-AW-101 Cr Superalant 3A3E402kg - 5 1.47 g/mLt 2768 kL 8.445-01 ag/g Ja 1 2001 12:00AM

241-AW-101 Cu SAt Cake 2 4.4+0 1kg S 9 g.Sn/ML 1403 kL $.09E+O) ug/g Jan I 2001 12:00AM

241,AW-101 Cu Superntant 7.47E40kg S .48g/ML 2768kL I -825+OOUg/g JanI2001 12:00AM

241-AW-101 F Supematan$ 2.66+03 kg S 1.47 &/n& 2768 XL 6.S4E402 ug/g Jan I 2001 12:00AM
241- AW-II E Salt Cake 7A7-E+03 kg S LS9 g/mrL 140 IC 3.35E+03 SJan 12001 12:00AM

241-AW-101 Fe SaltCake 8.045+02 kg S I-S9 g/&L 1403 k , 6 1 E +2 ug/g Jan I 2001 12:00A.M

241-AW-0 Fe Supcnawak 2.08E+01 kg S 1.48 g/mL 2768 k1 5.07E+O ug/g Jan 12001 12:00AM

241-AW-101 HIg Salt Cake o.M0E+00 kg TS 1.58 g/rL 1403 kL 00E+00 ug/g SaPi 1200 t 12:00AM

241-AW-IDI fig SupernaWni 0.00E+00 kg TE 1 6 g/mL 2768 kL 0.00E+00 ug/g Jan 1 2001 12:00AM

2.41-AW-101 K Sal Cakz 6 97E+04 kg S S.S9 gIML 14031 kL , 12E+04 ug/g Jan 1 2001 12:00AM

24)-AW-lol K Suprnstwa 9.3E+04 kg S 1.47 g/mL 2768 kL 241E+04 ug/g Jan 1 2001 12:00AM

24 1-A W-01 La Salt Cake 1.23E+01 kg S 1.59 &/mL 14031 5.50E+O0 ug/g Jan I 2001 )2:00AM

241-AW-l(0 La Supemflaci 3.941400kg TE 16 g/mL 2768 kL I10E00 ug/g Jan 12001 12:00AM



CALCULATION SHEET

BY - E. onrrics
DATE: 12J041D/

SUBJECT: Uodated Emissions Run Faew Vasor

PRDJECT: RPP-WTP
JOB NO. Z_5_

CALC No.: 24590-WTP-MC-FRP-D01
SHEET REV: 0A
SHEE-T NO.: 51

Tank NaRme

241-AW-I01
241-AW-10)
241-A W-101
241-AW-101
241-A W-ID)
241-AW-101
241-AW-101
241-AW-101
24 I-A W-101
24)-AW-lOl
241-AW-101
241-AW-JDI
241-A W-l01
241-A W-l01
241-AW-l01
241-AW-IDI
241-AW-101
241-AW-101
241-AW-101
241-A W-101
241-AW-101
241-AW-101
241-AW-101
241--AW-101
241-AV-101
24I-AW-10)
24I-AW.10I
24I-A W-lOl
24I-AW-101
241-AW-101
241-A W-101
241-AW-IDI
241-AW-IDI
241-A W-101
241 -AW-101
241-AW-10l
241-AW-00I
241-AW-I0I
241-AW-101
241-A W-101
241-A W-101
241-AW-101
241-AW-101
241-AW-101
241-AW-101
241-A W-10l
241-AW-I01

Density Density UnIts Volume Volume Unlis Conceotration Coacentratlon UnitsA najyle

Li
Li
Mg
Mg
M-n
Mn
Mo
Mo
Na
Na
Nd
Nd
NH3
Ni
Ni
N02
N02
N03
NO3
OH
OH
DNalate
Pb
Pb
P04
P04
Sb
Sb
S e

S04S r
Si
Si
504
504
Sr
Si-
Ti
Ti
TIC as C03
TIC as C03
T1
Ti
UTOTAL
UTOCTAL
V
V
Zn

Waste Phase

Supernatant
Salt Cake
Supenasant

SaT Cake
Sah Cake
Supernaanl
Supernatant
Salt Cake
Salt Cake
Supematant
Salt Cake
Supernatant
Supernatant
Salt Cake
Supenatant
Salt Cake
Supernatant
Salt Cake
Supernalant
Salt Cake
Supematant
Salt Cake
Salt Cake
Supernatant
Salt Cake
Supernatant
Supematant
Salt Cake
Supernatant
Salt Cake
Salt Cake
Supematant
Salt Cake

Supernatant
Salt Cake
SUpesMatant
Salt Cake
Supematamn
Salt Cake
Supcnatant
Supernatant
Salt Cake
Sah Cake
Supcnaatanl
Salt Cake
Supcrsatani
Supernatant

Inventory Inventory Basis
Units

6.92E+00 kg S
7.81E+00 kg S
2.21E+0 kg S
1.574-02 kg S
6.25E+02 kg S
1.11E+01kg S
1.88E402 kg S
7.63E+01 kg S
3.77E+05 kg S
7.11E+05kg 5
2.57E+01 kg S
2.2)E+01 kg S
2.77E+01 kg S
9.18E+01 kg S
1,69E+01 kg S
1306+05 kg S
3 32E+05 kg S
3.46E+05 kg S
4.71E+05 kg S
1.17E+05 kg S
2.65E+05 kg S
2.59E+04 kg S
5.34E+02 kg S
2,03E+02 kg S
9.26E- 03 kg S
1.92E+03 kg S
1.15E+02 kg S
4.99E+01 kg S
5.67E+01 kg S
6.36E+01 kg S
8.95E402 kg S
4.98E+02 kg S
9.17E+03 kg S
3.54E+03 kg S
7,92E+00 kg S
2.77E+00 kg S
8.67E+00 kg S
2.59E+01 kg S
9.35E+04 kg S
2.55E+04 kg S
L15E+02 kg S
1.27E-+02 kg S
2.69E+03 kg S
9.77E+00 kg S
1.23E+01 kg S
1.1 E-01 kg S
6.03E+01 kg S

1.48 g/l
1.59 g/mL
1.48 gmrt
1.59 g/inL
1.59 g/nxL
1.48 g/iL
).47 g/nL
1.59 g/mL
1.59 g/in
I.47 g/mL
1.59 g/mL
1.48 g/inL
1.47 g/mL
1.59 g/mL
1.48 g/rnl
1.59 g/mLn
1.47 g/mL
).59 g/iL
1.47 glnL
1.59 glmtL
1.47 g/in
1.58 g/mI
1. 59 g/l
1.48 g/iL
1.59 g/mLi
1.48 g/inL
1.48 g/mL
1.58 g/mLn
1.48 g/nL
1.59 glmL
1.59 g/ml
147 g/mL
1.59 g/int
1.47 g/mL
1.59 g/mi
1.48 g/mL
1.58 g/nt
1.47 g/nL
1.59 g/mL
).47 g/inL
1.48 g/mL
1.59 g/mL
1.59 g/mL
1.48 g/l
1.59 g/mL
1.48 g/nL
1.47 g/l

2768 kL
1403 k-
2768 kL
1403 kL
1403 kL
2768k±L
2768 kIL
1403 IL
1403 kL
2768 kL
1403 kL

2768 kL
2768 k-L
1403 k±
2768 kL
1403 k.
2768 k.
1403 kL
2768 kL
1403 k.
2768 k1
1403 kL
1403 kL±
2768 k.L
1403 k.L
2768 kL
2768 kL
1403 k1-
2768 kL
1403 kL
1403 kL
2768 kL
1403 kL

2768 U.1
1403 k±
2768 kI
1403 kL
2768 kL
1403 kL
2768 kL
2768 kL
1403 kL
1403 kL
2768 kIL
1403 kL
2768 k±
2768 kL

1.69E-00 ug/g
3.50E+00 ug/g
5.4 1E+00 ug/g
7.06E+01 ug/g
2.80E+02 ug/g
2.70E+00 ug/g
4.63E+01 ug/g
3.42E+0 I ug/g
1.69,405 uglg
1.75E4-05 ug/g
1.15E+01) ug/g
5.4 113+00 ug/g
6.80E+00 ug/g
4.11E+01 ug/g
4.12E+00 ug/g
5.84E+04 ug/g
8.16E+04 ug/g
1.SSE+05 ug/g
1.16E+05 u/g
5,26E+04 ug/g
6.52E+04 ug/g

.17E+04 ug/g
2.39E+02 ug/g
4.97E+01 ug/g
4.15E+03 ug/g
4.45E+02 ug/g
2.80E+0 I ug/g
2.25E+01 ug/g

.39E101 ug/g
2.85E+01 uglg
4.0 1 E+02 u/g
I.22E+02 ug/g
4.11E+03 ug/g
8.69E+02 ug/g
3.552+00 ug/g
6.76E-0 I ug/g

3.91E+00 ug/g
6.37E+00 ug/g
4.19E+04 ug/g
6.26E+03 ug/g
2.80201l ug/g
5.702+01 ug/g
L.20E+03 ug/g
2.39E+00 uglg
5.50E00 u/g
2.70E+00 ug/g
1.48E+01 ug/g

Decay Date

Jan I 2001 12:00AM
Jan I O 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 200 l 12:00AM
Jan 12001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 200 I 12:00AM
Jan) 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan I 200 I 12:00AM
Jan I 200 1 2:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00 AM
Jan 1 2001 12:00AM
Jan I 200) 12:00AM
Jan 1 2001 12:00AM
Jan 1 200) 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001. 12:00AM
Jan 1 2001 12:00 AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
)an I 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM



CALCULATION SHEET "U'
JOB NO. JIM@

a~ e s CALC NO.: 2d490.WTP-M4C-FRPQX&01
DAIS; 12V4 HEET REv: Q.

SHEET NO.: 2
SL)AIJ 0V: lidM46 EmissFra Ru Fee4 Vctor

Titbk Neme Anaiytt Wiste ?hasm Invetory lnvaulor BasIs Density Densky Unlits Volume Volume Unls Concentratiou Conctutraroo Uolfs Decay Dal
utills

20- AW-101 Zn Salt Cake 7 24E+0i kg S I S9 g/mi 1403 k1 3 25E+01 ug/g Jani 2001 12:00AM
24)-AW.101 Zr Sail Cake 1.68E.602kg s 1.59 g/rrL 1403 LU 7.54L+0t ug/g Jan )200) 1?:00AM
24)-AW.10 Z Sopernalan 3,96E+0l kg S 1.47 &/ni 2768 kU 9.73E+00 ug/g Jen ) 200 1 12:00AM
241-AZ-101 I06R Supcneatant 3.05E.04 Ci TE 111 SIL 3539 cL 3,66E-08 uCSg jas 1 2001 12:00AM
241-AZ-101 113mCd Suptra.-n 3.24 e-02 Ci T E 1.1 gVML 3539 kL 3.88E-02 vCdg Jan 1 2001 12:00AM

241- A7-10 1255b Suptmatani 4 02&03 Ci S 1.24 g/mL 3539 kL 1.07E+00 uCilg fao 1 2001 12:00AM
241 -AZ. t01 I26Sn SupcmlaTi 7 89E+00 Ci S 1.24 g/mL 3539 kL 2. I E03 uCilg Jan 1 2001 12:00AM

241-AZ-1)01 129) Supcmaknt 2 695.) Ci S 1.24 /tj. 3539 kL 7 MgE-5 uCig Jan I 2001 12:00AM
24-AZ-)0I 112CS supcm-to 1,45E404 Cj TE 1.11 g/mL 539 kL 1.731E 00 uCg Jan )2001 12:OOAMA
241-AL.101 117Cr SuptMamm 5.65E+06 Ci S 1.24 g/ml 3539 kL 1 S)F+03 uCi/g Jon k 2001 12:00AM
241.AZ-10I 137mBa Supcmarlm 5.35E-06 Cl C m/rnL 3539 U vCi/g /n 1 2001 12:00AM
24 .AZ-l t 14C Sup7natarL 619E+00 Ci S 1.24 /r-n. 3539 kL I-65E-03 uCi/g Jon 1 2001 12:00AM
241-AZ-101 MSSm Supernelant 4.99E+04 Ci TE 1.11 g/mL 3539 LL S.9Mi400 uCos Jar 1 2001 12:00AM

241 -AZ-10t 1S2Eu Supenaani 2.631'402 Ci TE I-I g/mL 3539 kL 3.ASE-02 uCdg Jan 1 2001 12:00AM
241 -AZ- 11 154Bu Supeanni 1.98+02 Ci S 1.24 g/mL 3539 kL 5.28E-02 uCg )on 1 2001 12:00AM

241 AZ-101 )55iu Supemrnani 2 S7E+02 Ci E 1.24 g/mJ 539 L 6-87E,02 oCi/g Jan 1 2001 12:00 AM

241-A.-10 226Ra Supemamm 4.65E-04 Ci TE 1 I g/mL 3539 IL S.57E-08 oCi/g jon 12001 12.00AM

24 1-AZ-lt 227Ac SupCmalant 5.18E>3 Ci TE I AI g/ntL 3539 U 6.19E-07 uCilg )on 12001 12:00AM

24 (-A.Z.0I 228Ra Supernatt 9321E-09 Ci TE I.- I g/mi- 3539 kL 1.16E-li uCi/g ho 1 200) 12:00AM

241-AZ-01 229Th Supemaiata 3.89E-06 CI TE Il l1 g/rL 3539 UL 4-65E-10 uCdg hn 1 2001 12:00AM

24t-AZ..(0I 23I11 Supemalnt 1.516>02 Ci TE 1. 11 g/mrLt 3539 L 1.80E-06 uCLg Jan 1 2001 12:00AM

241-AZ-101 232Th Supernalan 1.571-07 Ci TE 1 in/nL 3539 k:L i-.17E>11 uCIJg Jan 12001 12:00AM

24?-AZ-101 232U Supm21.Ln1 6306E05 Ci C 124 8/in )539 kL 1.69E-08 uCi/g Wn, 12001 12-00AM

241-AZ-101 2330 Supenmafiam 2.57E04 C C 124 &4mJL 3S39 k1 6.86 08 uCt/& Jao 12001 12:00AM

24 -AZ. 101 234U Supcnatanl 1.79E-03 Ci C 1.24 g/mL 3539 k 4-77E-07 uCi/g lox 1 2001 12:00AM

241-A?,10 t 23SU Svpymsanbt 6.80E-05 ci C 124 g/,mL 3539 kL 1-92E-O8 uCdg Jan I 2001 12:00AM

241 -A..101 236J Supernaal I45E-04 Ci C (-24 gmL 3539 kL 3,87E-08 uC/g Ian 1 200) 12:00 AM

241A2-I01 237Np Supcvmam 1.29E-01 Ci S 124 g/mL 339 i 3 446-05 uCt/g hn 12001 12:00 AM

241-AZ ID1 238Pu Suptnuam o I1EM1 Ci C 1.24 g/m. 3539 kL 4.SB-05 uCiJg Jas I 2001 12:00AM

24J-AL-ID0 238U SopcmaLan 1.24E-03 Ci C 1.24 g/mL 3539 kL 3.30C-07 oCi/g Jln 12001 12:00AM

241 -AZ-IDI 239Pu SupematanI )48E+00 Ci C 1.2Ag/mL 3539 kJL 3-96E.04 uCLJg jahi 12001 12:00AM

24 1AZ-101 240Pu Supemas'l 4.47-01 Ci C 1.24 g/mL 3539 L I 20E-04 uCLJg jan 1 2001 12:00AM
241 A.Z..0 1 24) Am Supernalnl 2.13E+00 Ci S J.24 g/mL 3539 kL 5.69F-04 uCi/g Jan 12001 12:00AM

24 1 -A- t [ 24tPu SupernaLalk 1.32E40t ci C t.24 g/mL 3539 kL 3 52E-03 uCdg Jan 1 2001 12:00AM
24 -AZ.IDi 242Cm Supcmntaol I 905E03 Ci C 1.24 &m 3539 k. 5 09E.07 OCg Jasi )2001 12:00 AM

241-AZ- I0 ?42Pu Supematanl 6.90E-OS Ci C 1.24 g/nL 3539 kL 1.84E08 uCi& Ja, 1 2001 12:00AM

241-AZ-101 243Am Supernmal 4.41E-04 Ci C 1.24 g/m.L 3539 I J,20E-07 uCvg Jani 12001 12:00AM

241-AZ..101 243Cm Supcmuatl 2.7-04 Ci C 1.24 g/mL 3539 kL 743E-0 uCi/g Jo' 12001 12,00AM
241-AZ-101 244Cm Svpcmaam 6.26E-03 Ci C 1 24 g/mL 3539 kL t.67E-06 uCi/g Jan 1 2001 12:00AM

241-AZ-1 0 3M SLpcmaatn 5.48E+01 Ci S 1 24 &/mL 3539 IL 1.46E-02 uCi/g Ja 1 200t 12:00AM
24 1AZ-10I 59Ni Sopcmamnt 0.008+00 Ci TE .I1 g/inL 3539 U 0.00E0 uCi/g ha 1 2001 12:00AM
24i.A.Z.lDi 6MCo Supcmaant 5.92E401 Ci S 124 g/mL 3539 UL I 8E-02 uCi/g Jan I 2001 12:00AM

241-AZ.IDI 63N5 Supernaam 0.00E+00 Ci TB 1.11 8/mL 1539 kL 0.DE+00 uCi/g Jim 1 2001 12:00AM

2A1-AZ-10t 79Sc SupcmaTla 4.44E+00 Ci S 1.24 g/nL 3539 kL 1.19E3 uCi/g Jn 12001 12:00AM

24 1-AZ.10 90Sf Supemamni 3.03B+03 Ci S 1.24 &/mL 3539 kL 8.1001 uCiig )in 1 2001 12:00AM

241-AZ-101 90Y Supernalarl 3.0)E+03 Ci C g/mi 3539 kL uCi/g Jan 1 2001 12:00AM

241.AZ.-101 03mrNb Supcma(n 5.95E+01 Ci TS I Il g/aL] 3539 kL 7.12Eo3 uCi/g Jan I 200 t 12:00AM
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CALCULATION SHEET

8Y: E Sgm
DA16E: 110402

SuBJECT: ULlaWed Emitsions Ru' Feed Vaclo

PRO.1ECT: RPP-
JOB NO.: )4_

CALC NO: 2459-WTP.-WQRPQ0WI
SHEET RIEV: M
SHE E T NO.; 06

Tapk Name Analyta

241 C104 Cu
241 -C104 Cu
241-C-104 F
24)-C-104 F
24 I--104 F
24 1.C-104 F
24 1 -C-104 F
24 1-C-104 F
241.C-104 Fe
241 -C-4 Fe
241 -C-104 Fe
241 -C-104 e
241 -C-104 Fe
241-C-104 Fe

241-C-104 tg
241-C-104 Kg
241-C-04 Hg
241-C-104 Hg
241-C-104 Hg
241-C-104 Hg
241-C-104 K
241-C-104 K
241-C-104 K
24 -C-104 K
241 -C-104 K
241-C-104 K
241-C-104 La
241-C-104 La
241-C-l04 La
241-C-104 La
241 -C-104 La
241-C-104 La
241-C-104 Li
241-C-104 Li
241-C-104 Li
241-C-104 Li
241 -C-104 Li
241 -C-14 Li
241-C-104 Mg
241-C-104 Mg
241-C- 104 Mg
241-C-ID4 Mg
241-C-104 Mg
241-C104 Mg
241 -C-I4 Mn
241 -C-104 Mn

241-C-04 Mn

Waste Phase

Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge
Sludge

Tnventory Inventory
Units

4.53E-0OI kg
3AOE+0) kg
5.29E+03 kg
1.17E+04 kg
801E4-03 kg
3. I E+03 kg
3 64E+03 kg
2.82E+03 kg
4.22E+03 kg
9.34E+03 kg
6.39E+03 kg
2.42 03 kg
2,90E+03 kg
2.25E+03 kg
L,03E+01 kg
2.28S+01 kg
156E+01 kg
6.05E+0O kg
7.08E+00 kg
S.S0E+00 kg
2.04E+02 kg
4.51 E-02 kg
3.09E+02 kg
L20E+02 kg
140E+02 kg
1.09E+02 kg
7-45+00 kg
1.65E+01 kg
I.A3E+01 kg
4-176+00 kg
5. 1 E+00 kg
3.97E+00 kg
925E-01 kg
4-930 kg
SA3E-01 kg

2.OSEiOO kg
I 40+00 kg
6.35F-O) kg
185E+0 kg
3.15E+01 kg
4377E40I kg
I68E+01 kg
6.98E+01 kg
2.17E+01 kg
I -07E+03 kg
2.38E+03 kg
1,62E+3 kg

Basis Density DensIty
Units

1.69 g/mrL
1-69 gfmL
169 g/mlt
1.69 g/mL.
1. 69 g/oiL
169 g/ml.
169 g/mL
1.69 g/rrL
1-69 g/mL
1.69 g/miL
1.69 g/mL
1-69 g/mL
169 g/mL
1.69 g/ml-
1 69 g/mL
1.69 g/nsLL
1.69 W/L
1.69 gfmL
1.69 g/mL
1.69 g/mL
1.69 g/ml-
1.69 g/mL
1.69 gl/mL
1.69 g/fn-L
L69 &/mL
1.69 g/mL
1.69 &/ML
1.69 g/mL
1.69 g/ml.
1.69 g/fnL
1 -69 g/mL
1-69 g/mL
1.69 g/mL
1.69 g/mL
1-69 g/mL
1.69 g/meL
1.69 g/m)L
1.69 g/mL
1-69 g/nxL
1.69 g/)L
1.69 g/mL
1.69 g/m)L
1.69 g/ml
1.69 g/nL
1.69 g/mL
1.69 g/mL
1.69 g/mL

Volume Volume
Units

132 k.
227 kl
150 U.
332 kL
227 kL
38 kL

103 kL
80 kL

150 kL
)32 k),
227 kL
88 k1.

103 kdU
80 kL
150 kL
332 kL
227 kL
88 IdU

103 IU.
80 kL
150 kL
332 kL
227 kL
88 kL
103 kL
80 kL

150 kL
332 Ud.
227 kXL
88 kL

103 kL
go U
I SO U
80 kL
89 kL
332 IL
227 kL
103 kL

s kL
IS kL
227 k),

81 kL
332 Id,
103 kL
150 IL
332 kL
227 kL

Contewriton Concentration Decay Dale

8.08E+01 ug/g Jan 1 2001 12:00AM
8.08E+0) ug/g Jani 2001 12:00AM
2.09E+04 ug/g Jan 1 2001 12:00AM
2.09E+04 ug/g Jan 1 2001 12:00AM
2.09E+04 Ug/g Jan 12001 12:00AM
2.096+04 ug/g Jan 1 2001 12:00AM
2.09E+04 ug/g Jan 1 2001 12:00AM
2.09E+04 ug/g Jan 1 200J 12:00AM
1.67E+04 ug/g Jan 1 2001 12:00AM
1.67E+04 ug/g Jan 1 2001 12.00AM
I.67E+4 ug/g Jan 1 2001 12:00AM
1.67E+04 ug/g Man I 200 I 12 00AM
I.67E+04 ug/g Jan I 2001 12:00AM
1.67E 04 ug/g hn 1 2001 12:00AM
4.06E01 ug/g Jan 1 2001 12:00AM
4.06E401 ug/g Jan 1 2001 12:00AM
4.06E4) ug/g Jan 1 2001 12:OOA.M
4-06E+01 sJg/g Jan 1 2001 12:00AM
4.066+01 ug/g Jan 1 2001 12:00AM
4.06E+01 ug/g Jan I 2001 12:00AM
8.04E-02 ug/g Jan 1 2001 12-00AM
8.04E+2 ug/g an 1 2001 12:00AM
8.04E+02 ug/g Jan I 2001 12:00AM
8.04E+02 ug/g Jan 1 2001 1200AM
8.04E+-02 ug/g Jan I 2001 12:00AM
8.04E4-02 rg/g Jan 1 200) 12:00AM
2.942+01 ug/g Jan 1 2001 12:00AM
2.94E+01 ug/g Jan 1 2001 12:00AM
2.94E.+01 ug/g Jan 1 200 I 12:00AM
2.94E+01 ug/g Jan 1 2001 12:00AM
2.942+01 ug/g Jan 1 2001 )2:00AM
2.94E+01 ug/g Jan I 2001 12:00AM
3.65E+00 ug/g Jan 1 2001 12-00AM
3.65E+00 ug/g Jan 1 2001 12:00AM
3.65E+00 ug/g an ) 20 12-00AM
3.65E+O ug/g an i 200 1 12.00AM
3.65E+00 ug/g Jan 1 2001 12:00AM
3.65E+00 ug/g Jan 1 2001 12:00AM
1.24E+02 ug/g Jan 1 2001 12:00AM
1,24E1+02 ug/g Jan 1 2001 (2:00AM
1.24E+02 og/g Ian 1 2001 12:00AM
1.24E+O2 ug/g Ian 1 2001 12:00AM
1.24E+02 ug/g Jan 1 2001 12:00 AM
1.244O2 us/g Jan 1 2001 12:00AM
4.242+03 ug/g Jan 1 2001 12:00 AM
4.24.E+03 ug/g Jan I 2001 )2:00AM
4.24E+03 ug/g Jan I 2001 12:00AM



CALCULATION SHEFT '- '-y
'P08 W 24ZL

I -ALI Ni N 4',I,@f W-1 =M4--FR -OIX Il
r T ' as'fI' 5HE E 7 'EV QA

SriEFT 1q0 'Wi

. V11 |-L. I , iiaii-J Lrii'' '- .. k!lit F- L b r ~u ki

T * ; al i h o wA - i, PhwE in mrRue ; 1in rI.VI - *ha I-. h Eo ia! L'ecin Volilpric k 01i., ' 31rm::i rI !r d Qt r b C cic ru I1 n 1 Mr t -% I F r

[InO Uuli 1C ili n.
C lm | .. .. i (..1 ri:- 1' g - 69 lr_ F I J >1 - , 4 I ': 1.: I 6: L.|..-

- . I 6'". j', i' . I . :4, i1. ii g!p I ?ciL 'AMM
. I'F 16 r ' .- .. 1 to -'r-q 1'' .L- - -'. r I . - AN

i- 1 '.1 L I

1:, . A .

IL. F'. .. c.ic V.h\-., R1 '. ''TL- -,1 . -

J: ' 1-h . jr *.!ith '-:J '. r . * .. '. I 'A6 r - ! .

" . -. I.j N P :...de |r1 A 4 !. F .!. -r 1. ' I - .1 1 .1A:I kJ I r I hi ,p 'tiutj4 IS ;KL & * ))jrLU F I tOYj 4-f.- I.p, -I 1k I I : L A

Ih . - 1 . 'M b ad!|r 606>':- " ' psr _ ' I OT -f -) I .'t I: I

1J..d ifi N LIJIIL:E F > i:- 59 wi~rLL ii .1I1)4'A i I1 Ii "M

241 :11)4 N. 0Yi iI. e I 4|.M iJd i 69 VP'i1. ii 4. 1 I 4.11 *' LIF/g Inn I 1 tM

1 . 4 N.1 'i:iiLc 2 *S+' ! .69 gmL K2 T -1 15E+0I ug Ipn I ?D0 - I ' 'AM

i I . NI i ',, e 6Q @M'E! 1  '9 I/ K'' 4 1i '1/- "1' . i - I tiM A I
4 - -1 '1 ,I '!i.g 3 !;-- .1 1 i FriL I i 1-45 V 0 ug Ian I ?; ; 1 IA ?AM

;-1 -|- '-:1 
t
-

1
i:-igr itl -' l Iii ' 16 mrrL -A 4.1 'a iI3 -ru i ug/ig i.±.> I . I. i1'. M

- - -1 '- 1 I 69 'r.. 1i LI 1 '.- I uii 4 -1 u % I Y: U IA ' M

4 i i-,1 .i.. Jr ' 1 - L I 69 '-TIL -1 .& E l-In' I .

- - -d.F i-.I. -:44ri .- ) ts' i k ~ ::.. ''c -V .rt.5.. J .r.i i . ' i r a

! .. I . I M 31I jT - . L j. 'r -1 '5 -

., .. I ' 'r . .F-A-

S., -j_ 1 
9

r .m 1 :-- 1 -w# - - .

. .- J . 4 L r -. .L- .L7."ig, .

| t I, 1 , ( .- ' -ui7c4 A N O . rf:I L (' OL SI 6i .%L i.p 1 -;E - -i L4'a NiJ% ;iALM

bi.4 (I4 Nt'? 1ri' t9d|-. . 1 N-I- iL-4U 7 crq 11. 5 I.b | H'- | Il2 Z I .j4 VI, 2 Sluer 5.'-.+1 1(i4 . I 6 g-rr'. ]L 2 Y0E--161 u ir.r I ti: t;' aI 7M

a i 1 . w1);' L u !iA.y 3. Ar4 (i gFLL F 9i ' "h E1 L 4ugFg 'I '1 n ' I 'n1 12 . IWAM1

2 * 4 104 -I ij.2 utijdIp 1 LI I !; i I9 hr.Trl2 1 14 U Ir I -I. I -

Y71! C. I L'i w.V S' iuiir 1.98.+ 1 :59mMOV7 il 41 gInn I7 mifi: i, r'i) ltm

4 11)4 r;i ' Iu- ii J.UuE-k3 - 0 6) gIi I ' 1 1 SLE K4 u1e FAn I lil '. 1V DJAM

r 14i. r'i :1 Sia dyc 6.63E 'I I K t r- L. I L, h I I 1 - nla I fIi'' I : 'PA Al
74 4 FM N l btde 4.S ,F.SS '3 ki.t. 59 g/rnt 7 .' I iE-- ut Im I 1r - I (A%

p1'. M' 1 -2.;udj I l- :' k- - . m. 4; U L1 IC'4 V vu I I J . - -AM

I,-A Y' I |:...r 2 'I " i LI k p.- L il -4i 19F I . uN I J. I 1 1i( rI AM

-,L -. ' ' i. -- A . L 6-. -') I L rpI 1. 1

' * 'ILL I t".if N I27 z':" ty 19-' sr~ 19 "W.- I ,' I IPAI

.d! I :c u ;. r -- 1, 'a ''-i - -'. i - '* - ')~ J :4 0% - , 2 *:rt.: . . : A . ':, etr - ; ;F .A

U~- 71~(~ *, Lij



CALCULATION SHEET
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Si1n:gt

S'i Lt

S

Bsis D-eqi5y ) Dcnmhr
Un IhI

I.69 gprL
1 69 girl.
1.69 Ai-L
1.69 tmL
1 69 9fnt
1.69.mrL
1.69 gpmL
1.69 2A'L
I t 9

1.69 p/-r.
1.69 gri
1.69 gnS.
1 69 3n-.I.
I 69 gmL
1.69 gir

I.69 ymL
1.69 W'mL
1 69 Vm1,
1.69 &frrJ
1.69 P/mi.
I .69 &m[
J. mi m
1.69 V-'.

1.69 yiL
1.69 grm.

I 69&rr.

1.69 W ~f

1.69 WimL

1.69 gmL

:9 girr.

1.69 '-tr

t 69 htnL
I .69 r/m.L
1.69 grL
1 69 Kmi,
1.69 gm!
L.69 v!mL!
1 69 ymnL
I.k9 pjm[.L
1.69 g/nL
IAQ g/i-n

vULbrimL VIu2ME

I2 U
1 50 U

??? 1:
SE k)

I03 Ac

20 k

lo
227 k.

FR U

I1}3 E

332 k
22 i' k)
227 k]
I i& kJ

NN 0

S3 k

ED k]

UO k)
332 Li

I $0

150k

332 A

227 k

In! k~

332 A)

I 5!-
IC3 kJ

229 kJ

DO ki
&R k~

150 kJ
332 kJ

A!R C
I10 2]

CDcmntratoaCornCF-c FIo Datcu 1)2[

-. 2 f l 1 L' :

t54 Fg*O-1 ogpi
S5.2F.+-01 lDg

5 28E+01 ugg
S5 2 BE-G01 ur.,

L '>$F- I p/t
L 1 05E+-m u/g

1 Qi.ELIOW ) uFR[,
L I 15SE-M ''g/g

'..SE-00 ug/g
'A5 In' or ulJV-?

. -4. )+ ur/-
3.c5 FF. k(,L5 W F
.ORE+Ud sq/2

. -3 W E+041 L1ig/
- L.RE.(' ugI

. !. 0'F''04 Uff/s

S5 JIED.OJ ug/
.1I9 1 E--01 oe2/g

- . I l iI : 

5.91E 1 i:gg
1.9 1E l ILWrR

- 2.) F. if4n gi

29 OFi 4M i

2.9 T -i Ma 1/g

2 93E-04 ug/g

2 93Et4 ig g

2 gi' p tisi -

5 .H9E4-4 uji

5.01O+-0) ag;/g
'>.1519F131 13Feg:

5 S9E+01 i"gkg
S13e+0m UV/E

2 I3BA{I4 tJR/
2 13E-4 ue/g
i 13 l o 1. F/J

U nis
1 200) I 2W-AM
I 2001 1 -(AIM

n 1 20011 12-00AM
1 I 2001 I~'. 1A M
Jai 2001 U.GQAPM

Jai L2001 12.XhAM
.lo 1 2001 12-cG A.M

2OA '00 1 12.00AM
5mi !.1 D I ! Z G AM

:v.: 2k01 L?--GAM
-:i 200' 12:00AM

5a, !200:, 12 00 AM
:i I 2DOM 12 00A.M

i1 I 2001 12 00 AM
Jai '200] 12.00AN

.ian 021 200AM
JaI 1 2001 12 00 AM
Thn L 2001 12.00AM
hIzi I 2001 1-QIAM
Jr 1 200[ l2:00AM
,an I 20V1 H.IAM

200' I2-00AM
co R: UDAM

Ia-1 I 20MD 12 00AM
:a, : 200. 12-WAM

-,20t' 12 00AM.

Jan I 24I 12 0OAM

I 2) 17 -00AM

I 200' 12 COOAM

'K : 2L'O I L0fJAM

"-, I 200': 12.00AM
Ai I 200 12 IAM

Joyi I 200) 12 00AM
in 1 I209' 12 DDAX
Jan I 2C(01 12.00AM

In ZtOl 12.00AM
Sn 1 2Il 12-XAM
i-d 2.47L 12DOAIM

!an 1 200! 12 00AM
ri I 2WM) 12-DVAM

Jr- I Zc :2 D

.L

L

L

L



CALCULATIDN SHEET

Ely - 91r.nM
rA r i g r

$' JH-11:K0- ±u'z| !'r145.nsJR:n -aw unr.mi

'HODJC-: RP.rtT

IA. NV 7"liO-WlP wi-C-F PP|.0-C20'
SHEE T REV P4

S!EUT NO. 139

T'qik Nuo-e Arr.&ye Wi 1'rl'n.i v

IC' .04. UTOTA. S-udgr
21 I-C-MN v N

211 C .iW v !Sludy
41-C.-10 V Sludgr
24.C.1C4 V Sludgc

241. Z- i4 v Sludgc
2-1: I04 V Sludr
241 '.04 W Sludy
2 41 -C-'.0q w% V ;1icl

24 1.C .|A W Sludgt
2V-C-S-4 W $hIrdgr

241 C '1-1 W Sludge
24'.-c- I . 4 W s,:uclgc

1.C.104 r' Sludge
241-C -1A Y Sludge

-11 C- I C4 Y S1LkdE~c

41 C :.:4 Y Slidg
24:-C.4 7.r Sludg:r
2l'.C 1IG Z-. 5ludgE
241-c-I104 2:n Sludge
2.21-C.1'1 7n SIudyr
NI C I ! 'r. Sludge

241-C- 104 Zn Sludg
'A1-C-1It4 2.i Sludge

241-C-104 Zr Slullg
24 I C 101 Zr Sludge
21-C-| 14 Zr Sludge

2-C-4 Zr S-
.4i c:. -14 21 Sludgc
24!-C-M0 pti Sludgc
241-C-lb 3 mCd 5Akldy
2A1-C-.D6 1253b Sludge
241-C-1 06 126Sn Sude-

41 C- 1Th 1291 Sludgr
2-11.--1% D6 13 d $ist
z4 I : I06 ]V'Cs 5,dgr
241 -C-. 17riS2 SI'udi
241-C,.06 i-C .Irrwr:
241-4.:0 $:St Slidg
2 1 -C-,06 52fEu Slarpd
24 I C 106 4F.d Sl-udgt
24 1-C-106 151" Sludge

41 C ID6 226Ra Shider
24 1-C-106 227Ac Sludgc
241.C 106 228Ra Shudg

Irtmwiib0y lnrclfl
UJ3LII i

9 22-00 kg
7. 4A19 k. L.Q

4 I 6E-00 kg
2 EhO' kg

R3 Er0I kg
2 2-02 kg
R 2"'02k 1 gal|- E -02 kg&
622#01 kg

I 47_.02 k g
aII Fr00 kg
6 5 2 nn kr
2..WJ+00 kg
2 5'ET4+0 kg
2 %E'-00 kg
9 j00 ki;
2 CH: 02 kM
5. II 3 ei kg
6 3V1ri] kg
a 96F-0 kg
1 41 2 +02 kg.
9.31 +-0I kg
9 93t-'J kg
2 20E4-f4 ky

i.50Er+-o- kg
5 93 -'pl I
6 52~H-{J3 kr
2 2ZE E-0 kg
5.7 -F.6 :

5 M Ee0 Cl

4 E A1-l0 Ci
8..29E-03 ci
i.D9-02 Ci

1 :AEO4 Ci

B.26|E-03 Ci

2 [5E--O
24 1l E02 Ci
I M-+02C:

393E-04 ci
2 211- .31 C:
2'.A6E-05 C i

1.69 |ln~
1 69 gn.'
1.69 gEnL
1.69 p/mL

I 69 Z/Mnt
1.69 9!fml ,
I 69 grnr.
L.69 Wrt

69 0-n>
69 g'rL

1.69 Rn-
1 09 gint
1.69 VMn].
I 69 Pint
1.69 gprnL
I 69 gui[

i.69 jntL
1.69 6.nL

6r0 ,.
L.69 g/nI.
L 69 pyM".
1.69 glnl
1 69 p/gmL
1.69 gfrn.
1.69 j±/nil.

I 69 gvn-L
|.69 glnL
1.619 w/iC

:.69 gint
1.69 gmt

I 2 glnL
1 3 g/it
I ' gmL

3l glmtSg/ml

.56 pgn".i

>3 gli.
136 gmL
I 56 pirb

1.1 g/rn].
I13 gmL .
1 3 Vrn,..
: g/m-L

%tmia nit % ltj'e Concerla1qwr CorrrRjEgI.o.a 1 'ay ))am
ULELL% 2.-- E .(I'. L4

332 k- 1641: '4Q, "lgg
KK k]. I.64F4+0] gp

156 kL I 64FPD] 13igs

Ep kt 1.64E+01 ugg
14)3 k. IM4L''D I "s't

a. a L.64E+01 ug @
ILL 5.80 . 02 uW/A

k. '- 5 OE : 07 lig.
2 2'k:. .80T' -02 4;

103 k7 5 SU I-:, D03
U9 l. 5.80E+01 LtR

I SO ki 91. tj)2 L-d6
I kS L I 702-E+] kw gi

?? EL7 0E+k01 vgi V,273k1. I i-l ag/9

HN k!. L 70E-0 ag/j
1(13k> 1.7M:.0 /il

123 kL >-70L-M -L0
33?k. 3.6F.:2 g

Ai k-'- 3 67E '02 cgg
:sl k - .6?F1O2 ipg
50k> 3/E+07 i7

227 k2. 3.67E+02 ug/g
L51 kL -lk.' -I. ! 02 lyP's
L 5o kU ? 9 2 C P'04 p;'g

:1q 'U. 3.921:+04 ug/g
227 kl 1.92--L4 ,l.

[49 2> ..92 04 i-igg

7 k,- ).921' ' - g/p
F ki -1.922+04 j/g
2j k- E I''

2 1ki 1 17E-02 '
23 kL 5 '-2-0 C

;I k.1 2 53E-02 uCi p
23 6, 1 F6E 04 uCip
23 kL 1 4 L -04 ilC'g
23 kL 3.I.-|E- 02 ICig
23 itt "M

23 d 2 3! E-04c
23"." IF.ID2L--C
2 1 kt 3.P9E-D2 i|CVg
23 kL 7.161 1-DO ikCmp

3 kl 5 08E+00 uCi-
2 6J. $ 50E-06 UCi/g

23 k - 09-O.S IQS
4 kt 3.44E-07 u- ig

I1200' 1200f.A
1m 1001 12.00AM

Ja[ 1 2001 12.0ilA u
-I 1 2001 12.00AVM

In I 20W 1 17-0LAM
Jan I 2001 12 00A M

I 2001 12:00AM
in L 2001 1200AM

211:m I 0'I 200AM

:Thu |- 00: 12:00AM
:n I Z001 12 M AM
111. I 2001 12 QOAkM
Ian I 200112 0AM
Man I 7'001 1?200AM
Iar 1 200 1200AM

lam, I 2001 12:00AM
fam ! 200t 12:00AM

riT L 2DD', I ?-00AM
-ir- L 200'. 12 -00M+

Ir 2u):- 12 30AM
'on 2011 1' nlnAM
1a I 200] 12 00AM

I 200 ] 100AM
Jai 1 2001 12.00AM

I., I 2001 12600AM
jEkn I 001' 12-00A M

I~ 200 ,QAMVI' 200: I 200AM
Ian.'.200: 12 QAM

Ian~ I 200112 00AM
- .L, 1 200' , 12 DOAN'

I 2120] 12 M1AN,
-an I 2001 12 00AM
inn I 2001 2I?00A.1h.I I 2001 1200AM
Jri. I ZDDI 12-OUAMv

Ion: 1 200I 12.001AM
jan 200' 12:00AM

I 200'. 12-00AM

"i I 21133i12 130AMI200 12 OnlAM
-1 1: k12 COA-M

Ion I iD2 112 0AM
hn I 2Dl0 12 0DAM
IMn 1 2001 ]2 130AM
Jan 1 2101 17200AM
han 1 2001 12 00AM
rin 1 2W| 12 00AM



CALCULATION SHEET

DATCi i4.;;2

Sui.;jECT |..p.1'rd Eri.osn r i -l 12d VeglI'

PF'E-. ""'EyT-

CALf hS go0-'Ak -M -- H .l5l1-

S-HET Rl:- L-
S|-EF E T 1,.D.- -1 4 .

Tarnk Nhl ne

: I 1'i06
24 1-C. 106
241 ( 106
24 1-. 1o6
2i.C 1-J6

?&'.C. 116
24d: C 106
24'6106

24'.k- 10
2I--C- 06

SI-C-1C6
2.11 -C- 1 (1
2d1 C 106
?4 1-C-1 (.
OH C IL'S
,4 1.-c-0 A
241 C-.06
211 -C- 0

2-11 -C-: 0D
.1. C j ot

241-C-% 06
i'l C 106
241 -C-10
?.41 _lc1I D6211 -C 3 OG
241 C-106
Z4 1.-C-106
2A I C 106
241 (306

24|1-::. 06
241-.06

i (:06
241-C 106241C o
241-C-301.

241 C-l06
4 1 C- 106

24 .C. 106
241 -Clot10241 -C 106

:-C - 106
24: 106
24: C Of,

229Th
231P I
232Th
2321U

235",
236U
37Np

238Pu
2DSU
239ru
240Et
261 Am
241-A
Z42C-ni

42 Pi.
242Am
2A3 m
24Cm
)H

6064
63KI
795-
9OSr
WY

93ZT
99Tt
AS
.4:.As

2
i.-
Be
Bi
C-2.6

CrK
CI
CN
Co
CT

F
Pt

VuIlime Volime CDmctglrarii Ur.mmncirrruiiunr f.|n DameW2 Fit PI'lase-

S.I Li cloT

SI dy c
Sludgc

51udgr
S I . r.

Sludgc

S1ULy

Siutge

SIudgc
SImIgqC

S! u~egC

SI udgec

9! i'd ~f
5'j'! pc
SI LLi

StA&C

Sludge

N1 udg,

s: .4.ei

S'. kcS'ludt

S 60

Sludgc

Si Lie ge
T!udre
5: ucgr
S!uege

Sie6v

lnenorv Ickeiflory.

2 .| S-E5 C,
2.lJ Eti3 CL
2512-03 Cr.

1 65E-0 C:
3 9IE-94 c

5 r63R4 C:

139E-:-.Ci1 )6E- I C:

34'2--' Ci
1 52E+01 Ci

I 54E01 Ci
2 25U3' 12 C

I .4E+.2 Ci
.438-1 CI

1 64E 43 Ci
2u2F.-13 CI
2.74E-52 Ci
S.12 R- I Ci
'A SE- I Ci

6 13-0.Ci
2.4E- l C'
S 7120 Ci
2.7 '7-01 Ci

)2F.2+05 Ci
2 6z2+05 Ci
1.061-401 Ci
I.L6E403 Ci
I.32+tI0a C,
2.63E-0I kg
I V1S+03kg

S'D1.:-0I kg
IARR-0 kg
I 522---1 kg

.502-01 kg
2212-01 kg

7 SSEi01 kg
2 L LE'00kg
2 3.Eil0] kg
3 711E i-0 kg
3.53E-11 kg
i.! E+00 kg
5.7 111101 kg
6.5E-00 kg
2.!E2-060 kg
3S 1-03kg

R3si -'eruilv Drinil
Unuir.

.3 gpntL

1.56 /pinL
.52 pinrtL

|.52 g/m].
:.52 Vril
:-52 Kfml

.52 pn
L -h2K/rril.1 56 g/Int
1.51 gi.nL

1.56 gmL
I S5 gmlnt.
I 56 gVlnT
1.56 gnL
1 .56 jrl.
I 56 g/.nl

.1 P)lum].
1.56 pinL
1.$6 g
1.56 Vp/wit

13 goS.
1.3L g-l..
I .j grntl

1 56 glnt
Silnt

1.3 y'mLn
1.56 gin.

1.52 gin!,
1.32 glmin
I 36-p-r-.

I -52 glint.

1.56 j/CL.

1.52 &!l
I s gmL
1.52 g/irLt
1 2 ginL
1 56 ginl
1.52 gsxL
1.52 V/T"l
1.52 tn-.,
1.52 gl:nt.,
1.52 Wrm..

I loir. UA L&li
23 WJ- 2 95.. 07 uCL14
2 1 IL 3 5E-05 uLIi/g

2) kL 7.L)4!~ PS uCLig
21 k- I 60E-05 u34/g

2) k.L 1.2: 2- .iC4.
'-kL 5 !18-05 .Cug

31 ki. 2.:6205- -

2) kt 4 103 .iC 1:
23 -L 44A4E-02- 11C-A

21 lL I 24E-03 uCr!
1 -KI -i.-' 0I uCiij|

23 VL I I6 'Ifs
23 !1 6 27~-'-DO uCdg

2)l.1 5 14f- 00 ucdg
i kL I M5E-03 ACin

2I U. 1.99E-05 C i
2) kL 2 i-105 -.1C-cig
?11. lO 1 (0-b -JCLis

2) Vt 3.992-D3 LC14|
23 4L 4 0.12-'3 -aCd

2) KL H 55F 1. 6"uix|
2k L 3 4E.13 TCiCi

IL L 8 Or1E I t vcA
23 kL 3 66E0 iCilg
23 kt / !.4403 uCiLg
23 k_ iCL

2A k- I 52E-Ol iCi:6
2) ii. 1 6.1 FA I -iCi/g

21 iL 7.53E+02- gg
2) lt 5.241~+04-4g

23 Ui. 24E+0:4 g
21 i 11J~.''.g 2 T4"u ;

23 iL 4 6+062 -. '.
7ki. X.. 7 + f./g

23- t 1.552 'q0 %g
4

23 kI 2.252+~3 u8g
23' t 6.032~01 OIg

2 5)L 6.7 1 E+02 .. ig
23 kU 1sa ' Q8 U 6
2' kL 9 t5E+{ ugg
23 XL 3 19E+01 ug

23 Kl 1. 65E'13 ugF
23 kL | w.? ug
23 2L 6.lB iE-: a|p.

21,1. 9-7- -+:|4ug

Jan I 2061 100AM
Iit 2.610 I2CO.'AM

,i'r. 2X1 12 -'1AM

al 201 ' :C4AM
,pr. 2..:1 '2:-X A M

ar: 2601 2:r-!AM
'ir-. 2 V,1 2:DC AM
ian 120W1 12:0b-AM
1or ! I 201 120X'AM
nlhTh0I 120-'AM

)aii 21 221 200AM.
Inn 1 2011 IZ.AMI1an " 2f.' I I 200AMnn 2051 12 AM
!.nr 2m2 1 23041

!rI C1.1 I '2:i'!AM
Jar I 261 12.-0AM

r ,N '-- 1 | :XA-M

Alw . NN'-I 1.2:-WAI-
2a I L2.0AM

1 2 >11 2:DA M
Ier 201 12:06AM

an K 2061 12I06AM

hr. I 2ZW I I PWA N1
n- P 2W 1 12:00AM

Jan 2001 12:00AM
luaL 12' I 2:21)4.&M

Ja.n '. 20 120 0AM
La.r-. 2061 12:0 AM

a 1206 12:NAM

Jan1 2 Y,1 12:00k MIL2.3 ~ 2 I i 2:00AM

,ln2C60. I2:26166
Ir 52co}1 2:02661m

)o ' 2:OJ I |2:06AM

)aft I 2COU 2:00AM

;'.] 220] 1206AM
23201 12:00AM

Jan L 2601 1 230AM
)nhh 126011 22AM
.i L 721 I 2:10AM

JnI 2061 12:53AM
Jan L 2.51 L 2 -IAM

lai I 2601 12:00AM
Jan 1201 12-00AM
1inh 2001 1200AM
Jar :2001 12:00AM

',- 200112:00AM



CALCULATION SHEET

oB, r!:. EiRieV

5DUB-lECT Ee~gy4Fi''A:Ki Rijn' 9C-rg Verrili

PRG.'Err RPP-w.1
JOB NO Yd

CALC C T F

i-iE T R!%'- i'A
l'i1--Y 1 42j

Tatk Na mt Aol-I1t

24I-- K
24I1.C. : 6 K
JAI c 06 1U
24I-C-106 Li2i-l L1 c1 3 m

241-C-I1P6 Mn
241.c.I V6 M-j
241--106 No

211-C-:36 Ni

2-1I-C. 126 Na I

21--1i Pb

2cI i v6 P04
24?11-0e. Pr

241-C.106 Pr b
2a1.C.106 Sh

241-c-I% Si:u
261 -. 1:J -i b

41-C.1% SI:
241 1% 71!
241-C. 6 SO"
2e1-C. 16
24-C-16 -

24'.-C. I6 10
2:1-C-. 106 Tr
241 c.- 106 y0 Ic n

C03
26 1. C. 106 i
2- 4 1C' 1r 1 0 IilA1.
24 1-C-106 V
241-C-:66 V

21-C-tC6 Z
24 1. 'y .102 ii3X
24 I-SY-102 I Rod
2. 1.S -10 2 1 132 ~dt

24 1 -SY -102 L I 3T-a
21 -SY -1'2 125Sb

241-y-OD2 16sb
241.$Y-ID2 I26&l
2- ; -Sy -I x 1~'45r
24 1-SY-1a2 1.29[
24 L-sy- 0, 79

:g...t Nu'

Sludge
Iudgr

Shidge

Sludgt

Sludge

Sludgc
S|,liiot

SIuldfg
Sludgc
Sludbr

Sludgt

Slud1rcSludgt

Sludgc
S Iuci t
Sludg-M I udgy

Sludgr
Sludgr

sludgit
Sludg
Sludgr

S~udge

ShIdrgr

S hi dsc Sli
Sildgc Se ids;

Shiddgd (spIidV
SIlLdgt (Sds)

Slualgr (SvIids)
SIL iLE Solids)
S!udga (5r.ifd0
S!ud2t (So!id4)
S!dr (St; N't
1S1 I--2 [So! 1J-

I[1rmliry ilcEcmrv
[ir lilO

.'. E..00

.I2D00 kg
S02Bi U. k0 1

7.59E+-02 9
3 t5E-D; kg

S43E+0) kg
3 53ElI kg
I 04E+i01 kg

0)Et"DL ki
'.LIVE-C' kg

r),-' -. -- 'K F.

)Rrl'$D1 k3
t -D2 kg

90 102 Kg

I t331) iI kg
0 ' 4- kJ

2 LE-02 ks

6.f Ii: 10; '

!IP 7i--O2 4
,:k9 A| FK qr 1

4.09 E+O( kg

4 11 E. -) i lc
I 1~1-A1Q) kg

4 46E+00 kg
e~ :1 0 - .If)LIg
2 65E+ kg

E 471 -6 C!
S.33F+00 C)
7.69E0 1ou0
1.92 E+0C C1
2.67 + N) C
2.i6E 01 C,
2 SW-DL Ci
4.SSE-02 Ci
4 t7t-02 2

Basis DDcsih [Ptp;1t2

' 52 drn..
'52g-I.

i 52 gmL.
52 F1 -. 1.
52 grrL

51 gmi-.
.52 Yr-LL

I 52gn..

52 WrtL.1 -5 G/i m.
.52 grnL

52 grrIl

52n1

52 SrnL.

1 52&gr-tL

' 5f2 ml.

'52 &/mL.15 6 &-ml

Sz6g/rni

S52. gn.L
2 5gnL

1 52gmrr1..
sz2girrL

] 5 6 nL

S
S
SS

m

S

TS
M
TS

M

TS
M
5
S

1 .5r Wrn[..
] 5 2 ;y/nC

15 2 7Jrr!.
1 i4 @rrL
1 5tirS.

I52 g/rrL

'1 54 g/mL
1 59s'mL

1 54 g/lr.
j.59 grnL

1 4 Umr.
1.65 Wrr't

1 b5 g/-rL

VsIum YoIUMu CORc ratkn CoincenrKtira Duc My DFi
lJlir$

7 ) -LL

3 aL

7: kL

23 kL
21 1dW
2 kL

D) k.l.
23 kL23. kL

23k
21 -1.
23 U

n A

2.3k
23 U.

Z? k.L

23 U

23 U

21 H

23 kL

.3 kL

213 kL
21 ki

23 kL

~N icL%94 kU.

M3 kL

3 k L

?R6 $L
194 kL
I1t6 cL
I194 ic,

L.6 ki
ISS kL
!94 kL

1i nLe~

6 G3 EJ4{ 2 .!oig) FLE PO r%!F

5.79E+f42 1grg

2 1 1 I £4 "P)F,J.O?:E4h/ d~

707 ~('01 "r
0M7 0-W0 ;g/ 1;5 *21E--C.} u&.'s

2.31EL103 L Vgs
! 02 g's
'SB4+D1 ::h9s

4. SUEI'0 cjg

G71 -04 C1;;

... 2E+02 udg

2 9E-O ilgs
S 1 I '02 uGs
2 78F+00 vIgS
'' 7-.- L i41g

2A5E+00 .g'g

5 4 1 E Dz u
I 17 E+02 Sg
9.05 FI.{v. IWvS

14IEI-OO izWAe1 Is LJ D . iw');
2 9 1I -O2 :x

1.2DE-02 uC g
1 251i;, 1:1 w

2 9 E -Q IC Gx

2 93E-02 in-g
21;47 L.%?K

1 3.gE-02 uCkg
I D6-7Ucu'f,
9.72E-04 uCIgR

7 46F 44 uCb g
1.4SE-04 LCLg
I 48C.4 .CLs

J:r'201 12.00/.M
Jpr Z. U1 12".QUA."
ea L2,0 -00AM
.ar 1 2W1 I 12 MAIM

%Lr. 1 200- 12 0A!M
Jal 200] 12.00AM
lan 1 2001 1 2OAM

1ar' 1 2M1 12.MAM
Jan I 2W1 12-00A M
J.r 1 20 1 12.00AM
rip 1700 1?-iJAM
Jar 2001 1--IAM
J Ir.J 2W- 12 0&A-'.
Jar 200'. I. DO A M
&arq2001 12 00AM

- J] ?.lJ 12 LIOAM
ni 20n I i DOA M

jab 200] 12:0041.1
I-u k.DM I -OAM
Jan 200 1 ~'IIA PA
Jan L 2'cIl 12.0D.AM
JBr.i 21X11 I-nii'AM

.'.aa 2001 12:00AM
-p r. 200. 1I 11DA'!

2. 0L 12 OOAM
r 200 12 OA M

w: '1 200 12 0QAM
a. 2 20- i- 12 OrAM

jan 1 200 17 0 1)AM
Jar 1 2001 1? -OfiAM

Jaxr. 1 2001 1 ?:QOA PA
Jar I 2 I 12 -00AM

kr. 2'10'. 12 OOAM
Mr. 20U. 17. DDAM
IsrL 2L! 12 00AM

r.r- 2 C* 12 QOAM
A"" 20 12 DDAM
S1 2001 -2 ODAM

.'an 2X(16 12 E>!AM
aAn 1 2001 32:0DAM
Jn 1 001 17 WAM
Im 1 2001 12 DOAM

Ip I X&, 12 DOAW
iAni ?%, '2 .VAD.M

,m '200 .2 OAM
Aim 201: L2 VDA!



CALCULATION SHEET

13. Lv sT:?2
CEATE. IJ/j-4;.'

SL;iE -_ ggijp i .nH:4& 1 :p F.Fe g 'arr

PROJECT RPPi-W1P
JOBN,,- 24.!

CAL rD.. 2d 59Z-WT3. M4 l-FF Fn-. IK Ll
S-lEE r .:V rlA
I-S-E'INO '.12

Tank "Name AnmiVie

241.AY-'02 2ACr.
241 :V 107 ' .46

?,]I1,y-I U2 11?7CS
7-1 SV-102 ]2420;
241 -5'Y 112 17rnmEd
2r-lSY.I02 l)2iria
24! 5Y- II:'2 D,1I:
241-5y-12 t4C

24- 1 I' '5IS'

2- .SY.2 | S:Eu
26 L5 Y - 11'2 54F.u

2-1 -- .102 55Eu

- I-SY-I'-2 221Ru
24: -6'.1? 1 -226.,

24,: -S V. 102 227A
24:-SY. 12 2A

- SY-122 22 RUa

z| I-Y-1212 2271,
241 -5' 1!,2 2.ATh
2' -SY.II 2U1Ph
24',.-SY-I0-2 72121

2i'-31'. I1D, 22'
2-: -s y 02 232U

2-5! .5 Y ID? 221'

2;, '4.0 g2 3LI.,

24. -5 Y' - 02 23'L
24. - y .- D2 211
24L -SY- 02 2310

241-.\'.-2 2 21S224 1 -SY-:0 1 (1 2uL
241 sY- :02 2!.5U

24 1 -Y- 102 D?7Np
41 W- 102 21317

241 -SY-l102 1-'T!

-41 .sY--'02. ~/ p

241-SY-102 |l .:z211-Y--102. 2392t
41-SY-l~ 23915'

241 SY-02 219i'
N1 - 102 239M.

741 MY102 240%.

Wimr Phasec

Slui'~4s (3:!Iids2

Slui'e hI diJ
S!uL'r FJII&L)1
Slur' (.hrL5)
|ljudiec (|. ,ds

S -dgc fShu)
'Eiidy (Col'rk)

'S udLi f9iibdc-.2

5:uoM (Thm.

S"!Ue (NOh 1d-
S! lille 1. .-

S!itoc ts..i1il

':lieM (S.- Cq
5'U4C (4o:.oi

Sijdpe (Soh )
SluilC (SO 13d)
Sludji (Sohds)
SoIdEc (SOidslA

Su liCe.($u1i-I

SIr (lid ds

Slodle (Sclid1}

SI.u4c ':SMr.)

'sl (Soldi]

SRl@|c (S0 i'...J

S ludgt (:id)
$ iuap, (%qd>l C5

SIudr (21ids)

Sludjo ,5olcds4S ludg,: (Na&,

S ludgi;:'!Su Iids',
,lurlgt (,g:ds)

Sikudy (Y':idst
,:udgc 'SLiids)

! ludgcbid)

S uIge(51)

.,iudgc (qMIdqj
.igi 5-dsW

Irnv Fqy ,n im-.ry

V21115

57-9E -02 C'
334E+.4 Ci

3.1 06E-+94 Ci

2 7JE-21 (Ci
I.1UE-' 01 C
. ?39E 41 Ci

3 5.4141 Ci
I 1]-42fl C
4 152--GI C1 i

9WVE 10 I C1

)!S7iCI c

I!!CE -J0 Ci

2 CAE-05 Ci
I S ki-.-:S C>

2.' 3FA4 Ci
1 ',1:* - 4 C
1.4E-;2 C.
I % :-l 0'2 CI
1.5212-C1 C
. 21F. C Ci

I 62T4-- Ci
5.1.'i-AR Ci
1 CU.:'!2 Ci

1 5!'.I.-2 C0
3 6~!R02 C:
6 ~5F-2 CL
1 52;E-21 C!
2. 21 -'I C'
8 -C Cl-
1 54E-0I C'

53m-iii C
6.1512-03- Ci
2GE0-03 Ci

3 76E-03 C'
3 k.42AI Cl
3 S::-D1 Ci
2.E&11:,c 2 C!
7 72F9-02 C:
7 PEN -|C

2 -162 -C'l
7.6714 4 C'

I ! ~- ' . D C
A 19E+02 Ci

i sl Dcakity Dtru.y nim-m' VuiwuiC Cotruir(i'rLm Coreill|'nl-rw: Dccr [DA"

1 3 'm g/rr
I 6i gmL
1 65 g4rnL
I 61 'm(.

3/mL

I M''nL
I 63 Cr02.

I 65y E
i 59 gI-11.-:-

1 44 'rnL

1 4 gml

SM p'r3L.

144 ymL

1 9 g/mil..
I M VmL
1 59 &rrIJ
I .M gmL
I 9 VrM

1 654 '-mL

1 '33 cMu1.

1 65 g/-MI.6 EMIL0

I 59Vr-L

1 5 wim].

I M4 WtnlL
1 65 sniL

I 65 p-it
I 65 gi-n1.

1 65 9mL
I-65 g/mnL
1 v5 ?/mL
!- 6.S g/frLL
|.65 glutL

!.AS g/:riL
I 65 gjA]
L-.6S g/mL

1.65 e-nt
1.65 ftL
1.65 gFmL
1.65 g/md.
1.6s gmn].
1.44 K/il.
I 65 firU.,

194 kL
4)16 k L
i94 k I
386 kL

'9L ki,
136 kL
194 L-
16 kL
194
1 94 11.
15 k:.
I196 k-
194k U-
186 k t.

136 U

136 kL
19d 1i, 
136 li
194 ir,M, k1.
I36 k12
191 .k[..

I SAkE1 %6 k.L194 k.

186 ki.

194 k1

186 K11
I N k-

1 R6 ki

I1 A

106 k II P4 k1.
IR U.-

1116 ki,
ID4 ki-I N k21-

IN ki-

H S G kL
I 5 ki.

I A4 k-

1 5HE-Oi -.iCVi:
I 69E-D4 ciC,!g
I 04IR+02 icLg
!.06E+02 JCVYg

JCi
t

5 91'5-04.42.36
S 9!:E--4 JCLtA
S iFl-00 uCr'P.

2 712-03 i4
I 95E-03 uO l3

1 24.6 MX!'6
* .152.02 Ct: .. '

*124.-07 -. :Ctz
' 1IS-OS a C-g

~''1ryg_-7.J.:,g

.1 13t~-'5 11C-/12

I 24P--06 acr/g
0.5 IF1E-07 ici g
I 915 06 uiiLg
I 5212-06 a2.116

: 4 -5 d34
1 4.-041
2 20E-)4 LtC;g
4 69F uC
1 032-04 rCift
2 62E-Oa tC eg
5.02E-4 iCvt

.2 E-05 iCgK
5.2-06 Cig

I 2!. -05 i.. /g
I 290-02 eci'g
I 190-04- 'Cbr
.. 85E-01 .:ft
R SSE-0) uCig
2 50E-14 1A[1:6

4 76E-04 li? 6
S .33E+00 ,Cfg

4 3012t00 UaCig
I 1-'' O iuC-;

Jun i 2Ui- 12 00AM
Jan 200i I l)0A.M

jal 1 200' 12 00AM
Jhn ' 2001 12.00AM
Jn I 20N I f..'AM
h1- I 2001 12 00AM

a" I 20IC)% 12 IliAM
.ir I ?I1i I ADAM
Lr 200' 12 00AM

. Wr 2' 1 2.00AM
1r.320- 172 00AM
:an 1 200L ! 2 00AM
13) 2001 1200AM
J ] LO ] I Z LIIA

Ian " ]- 12-DDA.M
ja 1200! 12.00AM

Ssn 1 20111 12 00AM
lnn I 20L1i 12 OANMJailZO I .M0AM
hi: 200! 1200AM

:Dnr 200|. 12 UOAM

i 200i 1200AM
1 2rD 12 fXWAM

ain 1 200) 12 00AM

Sir, 1 '001 12 -UVIAM

Jall I 2001 2.00AM

12ir. NO! 12 -00AM
nn) '.0 12.00AM

Jar.- 2001 12.CiOAMsi
J i I0 I -00AM

lin AllC 1200OAM

J &Y3 2001 12.00AM

JEr. : ,001 12.00AM
JLUL I A1) 12 -AM
JLr] 2002 12.00AM

Jar 1 200 1 12.00AM
JaL 2001 12:00AM
Jur.: 201 2.00AM

e. r0: 17-.DDAM
Ja: t 200' 12-00AM

Sr. 200] 12 03AM
Jnn, 200 2 12 MAN
)a- 2002] 1? RAM
jar 200: 1 DMAJM



CALCULATION SHEET

gY E_Br"Tlor
SATE- 1:'4.0

F- .1:!CT t.:M au- n r i-iL . :y %;L'

nr DJECT Rf'f'-ITP
JOB No.. 2

CALC N2C 2±W ff.MTC4.QFEB-nEr
ShIE ET REv M

|5'4U 4 _. .

-aru~k ['tU liL

24 -SY .10?
). qy 102

241-6%Y-102
241 -SY.1 2

4I SY.102
24r -SY. -'2

24:-6-Y-' 02

24 1.6 i' .1 02
2.1 Y102
24 1 -SY-102

241-53.1 O24 I-SY- 1.02
4 ISV. '. 02

211 s.y.'02

2-11 -S'-! 112

N I -SW- b!
241-SY-102

. 1 £Y,102

241 1-Y-'! [1

24 1-5SY-9 1D

241.SY-:02

24 1 iV%'_-.02
24 1 SY.' , 2

2.4 1 -SY -, ID2

241 -5Y- 02
2dI-SY-%,D2

2A I -SY- :02

241 -SY- 12
241 -SY-'02

2A1-SY"02
I4 -Y-102

241 -S1Y-1D?

241 SY-102

241 qY.102

241 S-] '.2

241 -SN' 1
241 -SY-ID?
24dS I 4-D?
24 t -SY-102

241-SN 102
241 -SN- 102
24 ISV. 102

Ansl),It

240TI
24lAm
241Am
2-11P-.:
2411 W
242Cn
24XCm
2p21"-

241Am
24SAm
24 Cm
24JC-1i

244'C -i
2A4 Cin
311
3p
%9NI

W~i

rlN'i

63±4:

-
2
95c

9l0Sr

90Y

93rrNb
93imNb

93Zr
99Tv.:
99TIe
Ag

AJ
A.I
Al
As
As
B
B
Ba
lin

Be
13C

V niri q Vbtum CDnr.r.ITmiLn Carl0col:r'c!oi Dacey Dvcw isie Ph mse

S udte iblids)J

S u 'g . ( -tids I

S su gt( :>ids)

SI (4:iLj c S<Iidl

SI lid gc (Soi)

S:b gr- (5.>ds)

SIL:lgc ('S:iti)

Slidge (Sclids)

S.!ut'dg (Solds)

Sl.I I NSt 'a',Slug (Sq)dsi

511Ad (Sni-l)
Sl;.4t (Slids)

SkidOe tSoeds)
Siide" (So'hk)

SI,! (SaI 114)
Si1-si:. (So';,t)
S iLge (So&)
Slsdgm (S;ih)
SlASo (SOM;s)

lshdgt (Sznhr)

!51dr4c (Salids)

Slid (Soiud

S1'a dg ('S:i'd4]

SI-4 (So'td;)

S1:sino (Sct)

Sh-dlge (.svl )

Slct! (S.O:du.)
SI j.; (:cLhLdt)

Sodge(t )

tae.Eer i rl L5~r

.1 42: -'|2 Ci

LA 70A' C.
t.tSE+f54 C'

3 241-: Ct

5.47S-'2 C:

7.& E -0A Ci

1.ROF~-tl Ci
9311 01 r.'

2 ME-03 0.

I '02+2 1 (
.W ~-'I C;
3312C:-0I Ci
2.35E-01 Ci
I *14- l2 i

1 1.1E -01 C
2i -C C1

1 75.] 0- C I
I U62E01 C
4.572~ 02 Ci

3ne9*0h ci

2..191'0 C,

1. 7F.*0I Ci

A2 9E-01 Ci
3v22't1 C I

.M 004 1 kg

3 0| P, IC,
1 542*9 0 C,

2.93L '0'CI kg
1 3 9FL1-(j3 kg
35.1 00Pc kR
29t1 F00 ko

I.2 E'03 kg
1.31-01 CkR

2.430 1 kg
4!. E-00 kg

TIr N 1) brMN NnI)
Li run.

1 .4, I.Vin.L
I 65 ghlnt
1.65 g/Inrd.

I 65 g/rrLL
I id /il 
I 65 grnt.
I Mgl-d-
I "S xh1.

1 (15 gimi.
I 6$ gln-

Igint.
I 63 glint

glirLI

I 65 g/r-.n.
1.65 L/in].

I 59 jlinlt

1 84 gin.
159 Pginl.I 44 gliLt
I S9/in1.
I BA gmL].

1.65 p/srI.

Kun L
I 59 girnt.
1 49 gint

IS 84 /rn).

I FA p/nil.
1.6 gint
J.65 v/ril.

IX6f g/int.I 65 gnl
I 65 g/mL.
I 65 gm .

1.65 g/iL
1 .65 girl.n

1.6 ger-L

1 65 g/M I
1 65 gint.

1. 5WginLiJ

1 65 'rO J

UiIls U.iL
166 il I 6'1500 JC LgN
194 Hl. 3.'5E--01 uCog
t86 kL 7 .*4l uC 2

.r94 klI. 1.02*E 01 uCig
'.M 6cl 2 1 '1 1 CCiL

M' 1I. 15 :-04 ELCUg
iI0k.L 2L4N i..4u.
L "I U 7.72 E-05 hC1g
16 1-1. 6 iS12 F "j C

1941 1.23 E-O oCi'g
|U61-. 9 13E-'S uCi|

MkL lit' g
'- 4L 50U7 C/g
94 Ej - -I2S

IF 6 14 . L-,':
<M kL. ,.09.E-03 uCig

I 1-. 1.00% a u Ci'e

I a Ud . 32E-0- iCi.'g

.94 kL 2.2: E2 uCiF|
.. 66 ic I.- 5 52E&.3 LC'S

j!4 K.L 4 7 2 -02 1.;C d
V.^ 1J_ 3 1DE-42 u.Cig

kw kt 1 61i 04 UCi'g
1 6 kL. 1 23E-04 u .i'g

94 kLi I DOl.0.2 uCi/g
'36 itL 1.0-'102 ,Ci'g

'4 kL uCtpg
.6kL UCig
94 a 6 41--3 uCi'g
L RF1-1. 491E-03 L.Cg
94kL 90 uC,;g

L96 kL 6 0M .- oi uCiIE
!9d k. 2 026-0 1.1C:g
186 kL 2 20 .I -Cog

:.g61L 9.?'E.21 ngY
194 kL 4. ug 40 ugle
194 iU 4.l1IFu1A ig-

1(6 1,1. 2.894-14 ag/g
4 kL 9 49J, *ougk
t61-0. 9.49E+O 'g

|86 L 4 S]).i131 u/k
.94 ii. 4.~'5E+ I ug/g

U. 6k). 4.drk-' l uwgt
M kL 244E011; gkg

04 k 1.96E00 ug/g
L66 LL 4.Mli4 CX uPy

IJm 1 200 ] 12 QOAM
I in I 200] 12:L0AM

Ian I 2001 L 2 0AM
Iin I 20) I 2:00AW|

1 2W 1 1 2-00AM

:Thn. A 2001 12:00A 4
[-n.I 200] 12:00AM

le, 1 2001 12 QOAM
131' L 200 ) 12 00AM
Jun I 200] 12:00AM

lir i 2001 12:00AM
2001 12:00AM

I 001 12:00AM
fin 1 2001 12 00AM

[Im, 1 200 11200A1
Jan 1 2001 12-00AM
Iso 1 2001 12:00AM

iin I 2I01 12:00AM
;n: 2501 12:00AM

~ar. 2001 12:'0AM
:.si '200 l2:00A
nin I '201 12 lWjAMrl

hn 1 2001 12.00AM
jn I 201 I a..iIAM
IaU i 2001 12:00AM

2001 12:00AM
i2 2001 1 2:00AM
:aa-.200l :00AM

IU31 E 2601 12:00AM
lii 1 2001 12-00AM
Jast I 2001 l200AM
In I 2001 12:00AM
Irm 2001 12.00AM

Ni 21 12:00AM
;'m ! 2001 12:004.1

;]r 1 200 12 .WAN

in r 2001 12 OOA.M
Jan 1 2001 12:00AM

hin I 2001 12:00AM
Jan i 200 12-00A-M
Jan I 200' 12-DOAM

Ian I 200! 12-DOAM
Jan I 200 12 OAM

rin I 700] 12 10AM
Jan I 2001 1?.00AM



CALCULATION SHEET

By r P3 -N
CATE -'?)i.

.. iELC-- -pjpj;0tw £-r j .. Run Fvjj VrJ ;

mRoicT- FtDP.vflP
JCGz No. 2a 5%

LCN.Ir? C9'A -- HMAgF RP-:M01

.5-i- P40.. U!,

-irik \2fr A n M I iv

?4 1 -Y-rD 1i3
2d I SY-L.D C.
4i SY.iu Ca

24]-SY-0'2 Cd
2 1 Sy IM Cd
-,41-4Y-102

.42SY-IU2 Ce
241. SY.1'12 (:I
2-d.-SY -102 CI

2'-SY-102 r0

2_-SY.102 Cr
2'-Y--12 r

6I -SY-102 Cu.
?.' 1 Y -102 Cu7hI-5Y-1Dn2 F
21I-SY-102 Fr

2.'1-5Y.1A2 FE
241-SY-]C'2 F!
241-SY -11Z ll y,

2A1.SY.102 F12
741-sy IDp K
24! -SY- 102 K

241 -S Y-) 02 [A

2-1.- Y. 102 L~i
241 SYiG ?
241 .SY- 02 4
241.5Y 107 Ma
2A1-SY-;02 MN
Z1 WV .02 W,.
241 -SY-]02 N-

41.%,V.02 N.

?'. -SY-102 Nd
241 .SY.102 Nd
?AI-SY-I1r2 Ni
2-51-SY -102 N,
24: -SY -102 t402
2-; SY -1 2 K02
24: SY-12
24;.-SY- 102 N03
2aLSY- I2 OH
24'-SY 102 Onttlic
241 -SY 1.)2 ONalc
24-SY 102 Pb
241 -3Y -1if Ib

* ic [-'; t.i

SILdgc (Sc: es)

5Slddg (S&'*)
SIudgE ;Su:&)
SIudge i4'

f1ig So:.-ids)
Shidgc (SniLV.'
&I-Jrigr :Sl ids)

SludgE f%!k&)
5 I idr_ lSnbdic)
61.Jdr fSo:idfls.

'L-dyn: ildl
Sludr u;ids'

S.uce SnIlid5)

.9lurge ricIds)

SliLLec '3olid.s}

Sldite So ids.)J
Sludge ,Wohds)
sludc (Soldsj)
Slu6ac '5o:|ids)

Sludgs (Srlids)

SiigeSlIid)
SKudic iS&li'ls

Sluge :-olids)

Sdge fill'&is)
S1uq-dp| lid)

Siulre oIlid
sludIe 1501LLs}

Slu~dge (Solidsl
S1u'kdo 5oIid )
S lodge {S-ol Id)

Jludge i s;olids)
SIludge ILi idsj
Sludp I140lids)

lur- "W id&)
Slums (SWlidl)
Slue1p 'Sol idls:

SI11d..e :slni.
Slu.dge I SLhd )

mi N tii ti% Itbvtbrory

& ~c i kg
2 3 Fl1 .'40.Okg
1 74'..02 krg
8 'Rs--02 k i&

3 2frO3 k g
].411f 'q]1. E -0) kV R
243e101 kg

7. 1 E-02 k:
2 Cr. I~0 2 4
'47-E'DD kK4! 47E D kg

9S2"if.1 *
3 2E-01 q

2 S F, 2 q2.6 ~'E+'2 'g
GF.-~2 L:

S.931~ -03 kg
Z.97F-4-f0 kt

41 05F.+02
! 1J11:4V rg

3.21E-0I kg
,L.CkIF0I k,
I 6S1%ti! ks
2.22E+02 *g
I.1. 1 l Rp
L.S-'.E+D2e -
1.60-.,v3 k
4 06E '-HAg

1.40E4 4
2 9Fm E .
4.04 E-1 Ig
h. P. i.1.2 IS
I O1E4D2 2g
I 26ht4 12
1.06E+04 4

I .5IE+DA kg
2.56L4-D4 kg
4.I '. -03 kg
z 601.. +01 kg

'-?9 E + 2 kS
4 E4-L2 I

tpis Dimity DEu l§v

i 5 &gntL
1 65 s*m L
1 SS 5 r4r,

].65 nd.
1 65 grn1.
1.65 2/mL,

',S gilj

.6s d-

'.65 gnLr51Sgre.

f5 gir.L

6,5 &/nit

55 gr
].65 g/mL

t.6s ginl]E65 gflnL,
|65 gYI!rL

' 65 ShnL

55 gn

' 65 g/mL

I 5 glizo
.5 giriL6 5egr:aL

2F51 Inl.

5 W'~r]-

fiS #rlL

65 g/nl

&.65 grLL
SS g

t
rnl.

5 65 grntL

].s5 glL
1 65 y/it]-

1 5 gnn

-65 geL W

Volume Voru L-qr.yccpirmlom CbltemralOin Uecav Dale

W I-L 2.DME+02 ijyg
186 kt. SL21Ib3 -ae

j9. kL 5.43E+02 jswg
236 k 2 *l- .Uig

194 kL ].C-?E+2 W'R
196 ki. 2. R 6E -02 sJyg

14-U 4 63t D W
16ILL 7-'9 IF -Wtg,
194 L .44E+03 -Jg/g

M6 kL 66.U-j03 uVF
~e kLI 39E'OI Jg,

986 kiL e 12E~0: -adlF

kL 2 EH~. igg
a4 k. '!.E4-+4Jsy/

,96 ,L 5 f7F+D- .& F.
194 k1 S.3SE02 Jg

6 9L ! .1~F.I . 4wg
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CALCULATION SHEET
BY: E. Berrios
DATE: 12.?J2

SUBJECT- Updated Emissions Run Feed Vector

PROJECT:RPP-WTP
JOB NO.: 24590

CALC NO.. 24590-WTP-M4C-FRP-00001
SHEET REV: 0A
SHEET NO.: 116

Tank Name Analyle

241-AW-104 15 lSm
24 -AW-104 15 ISm
241 -A W-ID 151Sim
241-AW-104 15Sm
241-A W-104 152Eu
241-AW-104 152Eu
241-AW-104 152Eu
241-AW-104 &2Eu
241-AW-104 152Eu
241kAW-A104 152Eu
24 1- A W-t0N 154Eu
241-A W-104 154Eu
241-AW-104 154Eu
241-AW-104 154Ei
241-AW-104 154Eu
241-AW-104 154Eu
241-AW-104 15SEu
241-AW-104 155Eu
24 1 -AW- 104 155Eu
241 -AW-l 4 1554 I
241-AW-104 155Eu
241-A W-104 155Eu
241-AW-104 226Ra
241-AW-104 226Ra
241-AW-104 226Ra
241-AW-104 226Ra
241-AW -I 4 226Ra
241- AW-104 226Ra
241 -AW-104 227Ae
241.AW-104 227Ac
241-AW-104 227Ae
241-AW- 104 227Ac
241-AW-104 227Ac
241-AW-104 227Ac
241-AW-104 228Ra
241-AW-104 2232a
24 1- A W -104 228Ra
241-AW-104 228Ra
241 -AW-104 228Ra
241-AW-104 228Ra
241- AW-104 229Th
24 1 -AW -104 229Th
241-AW -104 229h
241-AW-104 229Th
241-A W-)D4 229Th
241-A W-ID4 229Th
241-A W-104 231Pa

Waste Phase

Salt Cake (Solids)
Sludge (Liquids)
Sludge (Solids)
Supernatant
Total
Salt Cake (Liquids)
Salt Cake (Solids)
Sludge (Liquids)
Sludge (Solids)
Supernatant
ToW
Silt Cake (Liquids)
Salt Cake (Solids)
Sludge (Liquids)
Sludge (Solids)
Supernatant
Total
Salt Cakce (Liquids)
Salt Cake (Solids)
Sludge (Liquids)
Sludge (Solids)
Supernatant
Total
Salt Cake (Liquids)
Salt Cake (Solids)
Sludge (Liquids)
Sludge (Solids)
Supeniatant
Total
Salt Cake (Liquids)
Salt Cake (Solids)
Sludge (Liquids)
Sludge (Solids)
Supernatant
Total
Salt Cake (Liquids)
Salt Cake (So)ids)
Sludge (Liquids)
Sludge (Solids)
Supernatant
Total
Salt Cake (Liquids)
Salt Cake (Solids)
Sludge (Liquids)
Sludge (Solids)
Supernatarnt
Total

Inventory inventory
Units

5.3 5E4-03 Ci
2.55-+02 Ci
0.00E+00 Ci
0.002+00 Ci
1.93E+0 Ci
2.41E201 Ci
1.62E+00 Ci
7.702,02 Ci

0.00E+00 Ci
0.00E+00 Ci
2.20E+02 Ci
2L74201 Ci
1.84E+02 Ci
8.75+00 Ci
0.002+00 Ci
0.00E+00 Ci
6J46E+01 Ci

7.54E+00 Ci
5.07 2+0 1 Ci
24 E+00 Ci
0.00E+00 Ci
0.00E+00 Ci
7.72E-05 Ci
9.61-06 Ci
645E-05 Ci
3.07E-06 Ci

0.00E+00 Ci
0.00E+00 Ci
7.87E-04 Ci
9.8 1 E-05 Ci
6.582-04 Ci
3.14E-05 Ci

0.00E+00 Ci
0.00E+00 Ci
930E-02 Ci
1.16E-02 Ci
7.772-02 Ci
3.70E-03 Ci

0,00E+00 Ci
0.00E-+00 Ci
3.9403 Ci
4.91E-04 Ci
3.29E-03 Ci
1.57E04 Ci

0.002+00 Ci
0.00E+00 Ci
2.122-03 Ci

Satis Density Denshy
Units

1. 58 g/nL
1.6 g/mL
1.2 g/mnL

1L02 g/mL

1 .6 g/mL

1.Sg g/mL
1.6 g/mL
1-2 g/mLi

1.02 g/mL

).6 g/ML
L58 g/ML
1.6 g/mL
I.2 g/mL

1.02 g/mL

1 6 g/rnL
1 .58 gimL
1.6 g/mL
12 glnL

1.02 g/ml

L6 g/nL
1.58 g/mL
1.6 g/mL
1.2 g/mL

L.02 g/mL

L6 g/iL
1.58 g/mL
1.6 g/mL
1.2 gS/mL

1.02 glnL

1.6 g/mL
1.58 g/mL

L6 gmL
).2 g/MLx

I.2 g/mL

1.6 g/mL
1.58 g/nLt

16g/mtL
1.2 glrnL

1.02 g/mL

Volume Volume Concet rallon Concentrilon Decay Date
Units

457 kL
62 k1L
188 IL
347 kL

136 kL
457 Klt

62 kL
188 kL
347 kL

136 kL
457 kL
62 kL

188 kL
347 IL

136 kL
457 kt
62 kL
188 kL
347 k,

136 kL
457 kL
62 kL
188 kL
347 kL

136 kL,
457 kL
62 kL

188 kL
347 kL

136 kL
457 IkL

62 kL
188 kL
347 kL

136 kL
457 kL

62 k1,
119 kL
347 kL

Units
7.4 1E+00 uCi/g
2.57 E+00 uCi/g
0.OEi-00 uCi/g
0.00E+00 uCi/g

1.11E-03 uCi/g
2.24E-03 uCi/g
7.76E-04 uCi/g

0.00E+00 uCi/g
0 00E+00 uCt/g

1.26E-01 uCi/g
2.55E-01 uCi/g
8.82E-02 uCt/g
0.00E+00 uCi/g
0.00E+00 uCi/g

3.46E-02 uCi/g
7.02E-02 uCi/g
2.43E-02 uCi/g
0.00E+00 uCi/g
0.00E+00 uCi/g

4.42E-08 uCi/g
8.94E-08 uCi/g
3.0 E-08 uCi/g
0.00E00 uCi/g
0.00E+00 uCi/g

4.5 1&-07 uCi/g
9.11E-07 uCi/g
3.16E-07 uCi/g
0.00E+00 uCl/g
0.00E+00 uCi/g

532E-05 uCi/g
OB2-04 uCilg

3.732-05 uCslg
0.00E+00 oC/g
0.00E+00 uCi/g

2.26E-06 uCi/g
4.56E-06 uCi/g
1.58E-06 uCi/g

0-00E+00 uCi/g
0.00E+00 uCilg

Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 200) J2:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 200) 12:00AM
Jan 12001 12:00AM
Jan 1 200) 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 12001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
fan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jao I 200) 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 200t 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan J 2001 12:00AM



CALCULATION SHEET

BY: E. Berrio
DATE- iZ/Q402

SUBJE CT:pgalo EiissensRuAnFedVwor

PROJECT: RPP-WT
JOB NO,: 24590

CALC NO.: 24590-WT-AIC-ORP-00001
SHEET REV: _A

SHEET NO.: 119

Tank Name Analyte Waste Phase

241 -AW-104 23IPa Sal Cake (Liquids)
241-AW.104 231Ph Sah Cake (Solids)
241 -AW- I 04 231Pa Sludge (liquids)
2d I-AW- 04 231Pa Sludge (Solids)
241-AW-104 231Pa Supernatant
241-AW-104 232Th Total
24 1 -AW- 104 232Th Salt Cake (Liquids)
24 l-AW-104 232Th Salt Cake (Solids)
241-AW-104 232Th Sludge (Liquids)
24 I-AW-104 232Th Sludge (Solids)
241-AW-104 232Th Supernatant
241-AW-104 232U Total
24 l-AW-104 2320 Salt Cake (Liquids)
241-AW-104 232U Sat Ceke (Solids)
24 -AW-104 232U Sludge (Liquids)
241-AW-l04 232U Sludge (Solids)
241-AW-)04 232U Superatant
241-AW-104 2331) Total
241-AW-ID4 233U Salt Cake (Liquids)
241 -AW- 104 233U Salt Cake (Solids)
2d I-AW-104 233U Sludge (Liquids)
24 I-AW-104 233U Sludge (Solids)
241-AW-104 2330 Supernatant
241-AW-104 234U Total
241-AW-104 234U Salt Cake (Liquids)
241-AW-104 234U Salt Cake (Solids)
241 -A W-104 234U Sludge (Liquids)
24-AW-104 234U Sludge (Solids)
241-AW- 104 234U Supematants
241-AW-104 235U Total
241-AW-104 235U Salt Cake (Liquids)
241-AW-104 235U Sludge (Liquids)
241-AW-104 2351U Sludge (Solids)
241-AW-104 235U Supernatant
241-AW-104 235U Salt Cake (Solids)
241-AW-104 236U Total
241-AW,104 236U Salt Cake (Liquids)
241-AW-104 23611 Sal Cake (Solids)
241-AW-104 236U Sludge (Liquids)
241-AW-104 236U Sludge (Solids)
24 1-AW-104 236U Supemnatant
241-AW-104 237Np Total
24 -AW-104 237Np Salt Cake (Liquids)
24 t-AW-104 237Np Salt Cake (Solids)
241 -AW-104 237Np Sludge (Liquids)
24 1-AW-104 237Np Sludge (Solids)
241-AW-104 237Np Supematant

Inventory Inventory
Units

2.65E.04 Ci
1.77F-03 Ci
8.4605 Ci
0.00E+-0 Ci
0.00E+00 Ci
2.07E-02 Ci
2.5803 Ci
l73E2-0 Ci
8.24E-04 Ci

0.00E+00 Ci
0.00E+00 Ci
4.26E-03 Ci
1,59E-03 Ci

6.47E-05 Ci
5.09E-04 Ci
2,09E-03 Ci
5.631-07 Ci
1.462-02 Ci

6.542-03 Ci
1.77-04 Ci
2.09-03 Ci
5.742-03 Ci
1.54-06 Ci

3.46E400 Ci
2.231-03 Ci
1.42-01 Ci
7.12-04 Ci
3.35E400 Ci
9,01E-04 Ci
131E-01 Ci
9.14E-05 Ci
2.92-05 Ci
127E-01 Ci
3.42C-05 Ci
3.942-03 Ci
2.84-0 I Ci
7.78E-05 Ci
8.52S-03 Ci
2,49-05 Ci
2.762-01 Ci
7.41-05 Ci
3.612-01 Ci
1.65&01 Ci
1.43E-01 Ci
529E-02 Ci
0.00E+00 Ci
0.00E+00 Ci

Basis Density Density
Units

1.6 g/mL
1.58 g/ml

1.6 g/iL
1.2 g/rLn

1.02 g/mL

1,6 g/ML
1.58 g/mL
1.6 g/mlt
1.2 g/ML

1.02 g/ml

1.6 g/mL

).6 g/iml
g/ml
g/mL

1.6 g/mL
&/mL

1.6 g/Ln
g/ML
g/mL

1.6 gVML
g/mL

1.6 g/mL
g/m.L
g/mL

1.6 g/mL
16 gint

g/mnL

1,6 g/mL

1 6 g/mL
g/tmL

1.6 g/mL

1.6 g/mLt
1.58 g/mL
[6 g/mL
L2 g/mLt

1.2 g/mL

Volume Volume
Units

136 kL
457 kGL
62 kL
R8 kGL

347 k

136 kL
457 kL
62 kL
188 kL
347 kL

136 k
457 kLG

62 kL.
188 kL
347 kL

136 kL
457 kL
62 kL
188 kL
347 kL

136 kL
457 k1-
62 kL

188 kL
347 keL

136 kl
62 kL

188 kl
347 kL
457 kL

1 36
457 kL

62 kL
188 kL
347 kL

136 kL.
457 lt
62 kL

18S kL
347 kL

Concentration Concentration Decay Date
Units

1.222-06 uCilg
2.46E-06 uCig
8.53F,-07 uCilg
0.00E+D0 uCilg
0.00E+D0 uCi/g

118&05 uCVg&
2.406-05 uCi/g
8.30E-06 uCi/g
0.00E+00 uCi/g
0.002+00 uCi/g

7.322-06 uCi/g
8.85E-08 uCi/g
5.14E-06 uCi/g
M302-06 uCi/g
1.42E-09 uCilg

3.01E-05 uCi/g
2.43E-07 uCi/g
2.11 -05 uCi/g
2.392-05 uCi/g
3.90E-09 uCi/g

102-05 uCi/g
1.421-04 uCi/g
7.172-06 uCi/g
1.39r-02 uCi/g
2.282-06 uCt/g

4.20E07 uCilg
2.95E-07 uCi/g
5.29E-04 uCi/g
8,65E-08 uCi/g
5.38&-06 uCi/g

3.57E-07 uCi/g
1.17E-OS uCi/g

2.5 12-07 uCifg
1.15E-03 uCi/g
1,97E-07 uCi/g

7.602-D4 uCi/g
1.97E-04 uC/g
5.33-04 uCi/g

0.001+00 uCi/g
0.002+00 uCi/g

Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
San 1 2001 12:00AM
Jan 1200) 12-00AM
Jan 1 200 12:00AM
Jan ) 2001 12:00AM
Jan 1 2001 12:OOAM
Jan I 20D1 12:OOAM
Jan 1 2001 ) 2:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Ja-n 2001 )2:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan 2 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00 AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 12001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:0AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:0AM
Jan 12001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM



CALCULATION SHEET

BY: E. Berrios
DATE: 12i04/02

SUBJECT: Updated Emis' ns Ron FeoO Vector

PROJECT RP-TP
JOB NO.: ?M

CALC NO : 24590-WTP-M4C-FRP-00001
SHEET REV: Q6
SHEET NO.: fLO

Tank Name Aualytc Waste Phase

241-A W-104 238Pu
241 -A W-104 238Pu
241 .AW-104 23SPu
241.AW- 04 238Pu
24 1AW-104 238Pu
241-AW-194 238?u
241-A W-104 2381)
241-AW-104 238U
241 -AW- 104 238U
241-AW-104 2381J
241-AW-I04 2381U
241-AW-104 2M38U
241-AW-104 239/240Pu
241.AW-104 239/240PU
241-AW-104 239Pu
241 -AW-1 04 239Pu
241-AW-104 239Pu
24t.AW104 239Pu
241-AW-I04 239Pu
241-AW-104 239Pu
241-AW104 240u
241-AW-104 240Pu
241-AW-104 240Pu
241-AW-104 240Pu
241-AW-104 2402ij
241-AW-104 240Pu
241-AW-104 241Am
2A I -AW-04 241Am
241-AW-104 241 Am
241-AW- 104 24 1 Am
241-AW-104 241 Am
241-AWld04 241Am
241-AWi04 241Pu
241-AW-104 241 Pu
241-AW-104 241Pi)
24 1-AW-04 241PuP
241-AW-104 241 Pu
241-AW-104 241Pu
241-AW-104 242Cm
241-AW-104 242Cm
241-AW-104 242Cm
241-AW-104 242Cm
241-AW-104 242Cm
24J-AW-104 242Cm
241-AW-104 242P'u
241-AW-104 242Pu
241-AW-104 242Pu

Total
Salt Cake (Liquids)
Salt Cake (Solids)
Sludge (Liquids)
Sludge (Solids)
Supematant
Total
Sal Cake (Liquids)
Salt Cake (So lids)
Sludge (Liquids)
Sludge (Solids)
Supernatant
Total
Supernatant
Total
Salt Cake (Liquids)
Salt Cake (Solids)
Sludge (Liquids)
Sludge (Solids)
Supernatant
Total
Salt Cake (Liquids)
Salt Cake (Solids)
Sludge (Liquids)
Sludge (Solids)
Supernatant
Total
Salt Cake (Liquids)
Salt Cake (Solids)
Sludge (Liquids)
Sludge (Solids)
Supenatant
Total
Sail Cake (Liquids)
Salt Cake (Solids)
Sludge (Liquids)
Sludge (Solids)
Supernani
Total
Salt Cake (Liquids)
Salt Cake (Solids)
Sludge (Liquids)
Sludge (Solids)
Supernatani
Total
Salt Cake (Liquids)
Salt Cake (Solids)

inventory Inventory
Units

5.78E+01 Ci
1,151301 Ci

6 23E+00 Ci
3.43E-02 Ci

5.14E+01 Ci
6.40E-03 Ci

2.37E+00 Ci
2.00-03 Ci
7.1 t E-02 Ci
6.41&2-4 Ci

2302+00 Ci
6,18E-04 Ci
7.15E-02 Ci
7.152-02 Ci

4.94E+02 Ci
9.5E-DI Ci

5 332+01 Ci
2.94F-01 Ci

4.40E+02 Ci
5.48E-02 Ci
1.502+02 Ci
2.992,01 Ci
L62E+01 Ci
8.93E-02 Ci
1344-02 Ci
L66E 02 Ci

5.94E401 Ci
1.18 -01 Ci

6.402+00 Ci
3.532-02 Ci

5.28E+01 Ci
i.05E-01 Ci

4.45E0) Ci
8.86E+00 Ci
4,80E4 02 Ci
2.65E+00 Ci
3.96E+03 C
4.94E-01 Ci
1.1 2-03 Ci

2.202-06 Ci
.I9E-04 Ci

6.58E-07 Ci
9.84E-04 Ci
2.34E-06 Ci
2.32E-02 Ci
4.63E-05 Ci
2.51 E-03 C i

Basis Density Density
Units

g/mL
F,/mL

g/mL

J,6 g/mL
g/mL

&/ml-

g/mL

g/mL
g/mL
g/mL
g/mL
g/mL
g/mL
g/mL
g/mL

g/mL

g/mL
g/mL
g/mL

1. 14 g/mnL

g/mL
t/mL

g/ml
glint

g/ML

g/,L

1.4g/mL

g/mLg/red.

g/mL

g/mL
g/mL

Volume Volume Concentration Concentration Decay Date
Units

136 k.
457 kL
62 kL

188 kbL
347 U

136 kL
457 kL

62 kl-
188 kL
347 kL

347 kL

136 k.
457 k.
62 kb,

188 k.
347 kL

136 kL
457 k.

62 kb
188 kL
347 k.

136 kbL
457 kL

62 kL
188 kL
347 klb

136 kL
457 UL
62 kL
18 kL
347 kJ,

136 kbL
457 k.

62 kL
188 kL
347 k.L

136 kL
457 kL

Units

5.87E-04 uCi/g
852E-03 uCi/g
3.87E-04 uCi/g
2.13-01 uCi/g
1.62E-05 uCi/g

9.21 E-06 uCilg
9.73f-05 uCi/g
6.46E06 uCi/g
9.56E-03 uCi/g
1.56E-06 uCi/g

1.81 &04 uCi/g

5.03Z-03 uCWg
7.29E-02 uCi/g
3.32E-03 uCi/g

t.83 E+00 uC/g
139E.04 uCi/g

1.532-03 uCi/g
2.21 E-02 uCi/g
1.031E-03 uCi/g
5.55E-01 uCi/g
4.21E-05 uCi/g

6.03 E-04 uC/g
8.75E-03 uCilg
3.98E-04 uCi/g
2.19E-01 uCi/g
2.642-04 uCi/g

4.53E-02 uCi/g
6.57-01 uCUg
2.99E-02 uCi/g
1.652+01 uCi/g
1.25E-03 uCi/g

1. 13 "8 uCi/g
L632-07 uCi/g
7.42E-09 uCi/g
4.09:-06 uCi/g
5.921-09 uCi/g

2.36E-07 uCifg
3,432-06 uCi/g

Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 200 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 J 2:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan ! 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 l2:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 12001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
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CALCULATION SHEET
UY: E rrios
DATE. 1210"O2

SUaJEC7- Updaled EnrtLksons Rue Faed Vlckor

PROJECI: RPP-
JOB ND.: ZJM

CALC NO.: 24s90.-WT P-M4C-FR -c_1.
SHEE T ReV: Q6
SHEFT NO:jZ_

Tank Name An.lyle

241-AW-104 79Sc
241-AW-104 7Se

24).A W-104 79Se
241-AW.104 79Se
241-AW-104 90Sr
241-AW-104 9MSi
241-AW-104 90Sr
241-AW-104 90Sr
241-AW-104 9OSr
241,AW-104 90Sr
241-AW-I04 90'Y

a 241.AW.104 90Y
241-A W-104 90Y
241-AW-104 90Y
241-AW-t04 90Y
241-AW-104 90Y
241 AW.104 93mNb
24 1 -A W-ID4 93mNb
241-AW-104 93mNb
241-AW-)04 93mNb
24 1AW.104 93mNb
241.AW-)04 93mNb
241AW-104 93Zr
241-AW-104 932r
241-AW-104 93Zr
241-AW-404 93Zr
241-AW-104 93Zr
241-AW-104 93Zr
24)-AW-104 99Te
241-A W.104 99Tc
241-AW-104 99Tc
241A -104 99Te
24-AW-104 99Tc

241-AW-104 99Tc
241-AW-104 Ag
241-AW-104 Ag
24 1A W- 104 Ag
241-AW-104 Ag
241-AW-104 Ag
241-AW-104 Ag
241-AW404 A)
241-AW-104 A)
241-AW-104 Al
241-AW-104 A)
241-AW- (04 Al
241-AW-104 AJ
241-AW-104 As

Waste Phase

Salt Cake (Solids)
Sludge (Liquids)
Sludge (Solids)
SupernaLan
Toal
Sak Cake (Liquids)
Sah Cake (Solids)
Sludge (Liquids)
Sludge (Solids)
Superiatant
ToaI
Sall Cake (Liquids)
Salt Cake (SoIids)
Sludge (Liquids)
Sludge (Solids)
Supernatant
Toe I
Salt Cake (Liquids)
Salt Cake (Solids)
Sludge (Liquids)
Sludge (Solids)
Supemaant
Total
Salt Cake (Liquids)
Salt Cake (Solids)
Sludge {Liquids)
Sludge (Solids)
Supernatant

Salt Cake (Solids)
Sludge (Liquids)
Sludge (Solids)
Superniatat
Total
Salt Cake (Liquids)
Salt Cakc (Solids)
Sludge (Liquids)
Total
Sludge (Solids)
Salt Cake (Liquids)
SupcnMiant
Total
Salt Cak (Liquids)
Salt Cake (Solids)
Sludge (Liquids)
Sludge (Solids)
Supcrntat
Salt Cake (Liquids)

lilnvtnry rventory
units

.61E-01 Ci
7.66E-03 Ci
0.00E+00 Cl
0.00-E+00 Ci
5.112+03 Ci
3.41E+03 Ci
6.00E+02 C)
l.09r+03 Ci
0-00E+00 Ci
l. 1E+01 Ci
5.) 1E403 Cl
34 1 E+03 Ci
6.00E+02 Ci
1.09E+03 C
0.00E+00 Ci
l.19E+--01 C>
7.62 E+00 Cl
9.49-01 Ci

6.36E+0D Ct
3.04E-01 Ci

0.00E+00 Ci
0.00E+00 Ci
9-49E+00 Ci
1.18+00 Ci
7.93-f00 Ci
3.782-01 Ci
0.00+00 Ci
0.00E+00 Ci
L.39E+02 Ci
149E+01 Ci
0-00E3+00 Ci
0.00E+00 Ci
2.01E1+02 Ci
4.67E+01 Ci
565E+00 kg
7.19.01 kg

3.ISE+0 kg
2.42E+01 kg
8.171-Al kg
3.50E-01 kg

2.28E+04 kg
4.04E+03 kg
1 .d6E+04 kg
1.02E-03 kg
2.572+03 kg
5.73E+02 kg
S1A'E+00 kg

Basis Density Density
UnIlts

1.58 g/inL
1-6 g/mL
1.2 g/mL

1.02 g/rnL

1.6 g/mL
1.44 g/inL
1.6 g/inL
t 2 g/mlI

1.14 &/mL

g/mL
P/ML
g/rnL
g/nL
0/roL

1.6 g/mL
1-58 g/mL
1.6 g/mLi
) 2 g/mL

1.02 g/mTL

1.6 g/mL
1.58 g/mL
1-6 /ml.
1.2 g/mL

1.02 g/mL
1 A4 &/mL

1.6 g/nmL
1.2 g/mL

1.02 g/mL

1.6 g/mL
1-6 g/mL

1.43 g/mL

1.4 g/mL
1.4S g/mL
1.08 g/mL

1-44 S/ni
1.6 g/iLi

1.43 g/mL
1-28 g/mL
108 g/mL
1.45 g/mL

Volume Volume
Units

457 UL
62 kL

188 kL
347 k.L

136 IL
457 kL
62 kL

188 kL
347 kL

136 kL
457 kL
62 kL

188 kL
347 kL

136 kt
457 kL
62 kL

188 kL
347 UL

136 kL
457 Ut
62 k]_

188 klt
347 UL.
457 UL
62 kL

188 kL
347 kL

136 k.L
457 kL
62 lL.

188 IL
136 kL
3.47 kL.

136 kL
457 aL
62 kL

189 kL
347 kL
136 UL

Coacentration Concentration Detay Date
Units

2.22E-04 uCi/g
7.72E-O S uCi/g
0.00E+00 uCi/g
0.00E+00 uCi/g

1.57E-01 uCi/g
9-12E-01 uCi/g
1.10E+01 uCi/g
O.00E+00 uCi/g
3.0) E-02 uCig

l.57E4-01 uCilg
9. 12E-0I iiCi/g
1.10-E+01 oCi/g
0.00E+00 uCilg
3.01E-02 uCi/g

4.36E-03 uCi/g
8.81 E-03 uCidg
3.06E-03 uCi/g

0.O02E-0 uCi/g
0.00E+00 uCilg

5.44E-03 uCi/g
. OE-02 uCi/g
3.8103 uCi/g
0.00E+00 uCi/g
0.00E+00 aCvg9
2.1 1E-01 UiCi/g
1.51E-01 uC~g

0.001+00 uCi/s
0.00E+0 UCi/g

2.15E-01 uCi/g
7.73E+00 Ug/g
8. IIE+00 ug/g

9.21E+01 ug/g
4.14E+00 ug/g
9.35E-01 uglg&

2,06E+04 ug/g
2.00E+04 ug/g
1 152+04 ug/g
1.07E+04 ug/g
1.53E+03 ug/8
4.14E+01 ug/g

lan 1 2001 12:00AM
Ian 1 2001 12:00AM
Jan I 200) 12:00AM
an I 2001 12:00AM
Jin t 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
lhn I 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 )2:00AM
Ia J 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12.00AM
Jan 1 2001 12:00AM
Ian 1 2001 1200AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
An ) 2001 12:00AM
Jan I 2001 12:00AM
Jan ) 2001 12:00AM
-an 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 200J 12:00AM
Jan 1 2001 12:00AM
hn 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 (2:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
Jan I 2001 12:00AM
Jan 1 2001 12:00AM
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