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Abstract: This report provides an alternative strategy evolved from the
current Hanford Site Tank Waste Remediation System (TWRS) programmatic
baseline for accomplishing the treatment and disposal of the Hanford
Site tank wastes. This optimized processing strategy with an altered
treatment scheme performs the major elements of the TWRS Program, but
modifies the deployment of selected treatment technologies to reduce the
program cost. The present program for development of waste retrieval,
pretreatment, and vitrification technologies continues, but the
optimized processing strategy reuses a single facility to accomplish the
separations/low-activity waste (LAW) vitrification and the high-level
waste (HLW) vitrification processes sequentially, thereby eliminating
the need for a separate HLW vitrification facility.
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TANK WASTE REMEDIATION SYSTEM
OPTIMIZED PROCESSING STRATEGY
WITH AN ALTERED TREATMENT SCHEME

1.0 INTRODUCTION

This document defines a modified processing scenario to the one proposed for the
optimized processing strategy as outlined in Tank Waste Remediation Systems Optimized
Processing Strategy (WHC 1996a). This modification emerged after the work for the
optimized processing strategy had been completed and is investigated due to its improved
processing safety, improved environmental performance, and reduced cost.

1.1 OPTIMIZED PROCESSING STRATEGY BACKGROUND

The current Tank Waste Remediation System (TWRS) program baseline consists of
enhanced sludge washing, cesium ion exchange, vitrification of low-activity waste (LAW),
and vitrification of high-level waste (HLW). In the baseline strategy, the facilities for LAW
and HLW vitrification are deployed in parallel. The optimized processing strategy
incorporates all waste treatment functions and associated technologies currently defined in the
TWRS program baseline into a single process facility which sequentially processes LAW and
HLW.

The optimized processing strategy complies with the same functional requirements
identified for the baseline program. The expected system performance requirements change
to allow the postponing of HLW operations until after LAW processing occurs. This shift of
the HLW campaign does not affect the functional analysis because such analyses are
independent of time.

Most of the process and facility engineering analyses performed for the baseline apply
to the alternate strategy. Changes in the analyses do occur as a result of the lower
throughput requirements and the elimination of mission over-lap between LAW and HLW
processing. Thus, the optimized processing strategy evolves the TWRS strategy as opposed
to replacing the existing strategy with a completely new one.

1.2 ALTERNATE PROCESSING BACKGROUND
In 1995 WHC prepared a study (WHC 1995a) that evaluated the removal of

radionuclides from the liquid phase of the tank wastes. This study examined removal options
to produce a LAW fraction that meets all U.S. Nuclear Regulatory Commission (NRC)
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guidelines for onsite disposal. To meet the guidelines the study states that the NRC must
make the determination that the LAW is classified as "Incidental Waste."

The NRC guidelines for the determination as Incidental Waste are as follows:

. The waste has been processed (or will be further processed) to remove key
radionuclides to the maximum extent that is technically and economically
practical.

¢  The waste will be incorporated in a solid physical form at a concentration that
does not exceed the applicable concentration limits for Class C LAW as set out
in 10 CFR 61.

®*  The waste will be managed, pursuant to the Atomic Energy Act, so that safety
requirements comparable to the performance objectives set out in 10 CFR 61
are satisfied.

This study (WHC 1995a) found that the use of crystalline silicotitanate (CST) material
to remove cesium and melter volatility to remove cesium and technetium from the LAW may
prove to be a viable and attractive alternative to using an organic based ion exchange resin
for cesium removal only.

This document describes the necessary changes to the Sequential Processing Facility
(SPF) (WHC 1996a) to incorporate CST and melter volatility. This new facility will be
referred to as the Sequential Processing Facility with Crystalline Silicotitanate (SPFC)
throughout this document. Included are the impacts these changes have on program
schedule, operations, product specifications, waste volume, cost, and radionuclide removal
performance.
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2.0 SUMMARY OF FINDINGS

The SPFC has several key findings with respect to the SPF. Use of CST instead of
ion exchange to remove cesium and the implementation of melter volatility for separation of
cesium and technetium have impacts on schedule, safety, operations, facility size, and
radionuclide removal from the LAW. These findings from this study are summarized in
Table 2-1 and are given below:

Incorporation of the optimized processing strategy (regardless of processing
scheme) into the TWRS Program baseline requires modification of interim
milestones established in the Hanford Federal Facility Agreement and Consent
Order (Tri-Party Agreement) (Ecology et al. 1994). Both strategies comply
with the 2028 date to complete processing.

The SPFC reduces the amount of processing the waste stream undergoes
thereby increasing operational safety. Reduced processing leads to reduced
opportunity for spills and accidents from equipment failure and operator error.

The SPFC eliminates concentration of the cesium product (from the acid
evaporator). This eliminates the safety and operational concerns about
handling and storing a concentrated cesium stream.

The SPFC process is a much simpler operation than regenerable ion exchange.
Unit operations that are eliminated are ion exchange feed evaporation, ion
exchange, column elution/regeneration, acid evaporation, and resin
replacement. '

The SPFC offers the advantage of technetium (and possibly selenium) removal
from the LAW product through melter volatility.

The SPFC reduces the volume of HLW produced and has relatively little
impact on LAW volume.

The SPFC reduces the total facility footprint by about 14 percent and reduces
the remote hot cell space by about 22 percent. The corresponding capital cost
reductions favor the SPFC approach over the SPF.

The SPFC increases the amount of cesium in the LAW, but does not exceed
Class C concentrations.

These topics are discussed in more detail in Section 4.0.
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Table 2-1. Summary of Findings.
Sequential Processing | Sequential Processing
Facility Facility with CST
Schedule - No Impact
Operations -- Simpler
LAW Specifications No Technetium Has Technetium
Removal Removal
LAW Volume (m?) 244,000 246,000
LAW 32-m® Containers 7,630 7,690
HLW Volume (m?) 9,140 8,720
HLW 1.26-m* Canisters 7,250 6,920
Total Project Cost (billions) 2.0 1.9
Operating Cost (billions) 3.8 3.8
Life-Cycle Cost (billions) 15.6 15.5
MCi Cesium in LAW? 1.4 5.4
kCi Technetium in LAW® 22.7 7.5
MCi Total in LAW® 5.1 9.7

CST = Crystalline silicotitanate

HLW = High-level waste

LAW = Low-activity waste

“Includes Ba'¥’ daughter. Feed contains 67.9 MCi.

*Feed contains 32.3 kCi.

“Includes Ba'*’ and Y* daughter. Feed contains 174 MCi.

Use of this strategy implies modest development to deploy CST and melter volatility
for cesium and technetium separations as listed below. This work is in addition to the
development of similar processes in the SPF (HLW melter, sludge separations, etc.).

CST use in multiple concurrent contacts
Raw material cost for CST

CST separations

Cesium and technetium volatility .

*® & & @

These development needs are described in more detail in Section 5.0.
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3.0 PROCESS DEFINITION

This section defines the development of the process from inception to process facility.
Included in the foltowing sections is the evolution of the CST material and the description of
its insertion into the processing scheme. Also included are the process facility, support
facility, and facility site descriptions.

3.1 EVOLUTION OF CRYSTALLINE SILICOTITANATE PROCESS

The Sandia National Laboratories (SNL) in conjunction with Texas A&M University
and UOP Molecular Sieves developed CST as an alternative to organic ion exchange resins
for cesium removal from Hanford Site tank wastes. The material presently is commercially
avatlable and has been manufactured into a suitable engineered form. The cost and
performance information from these sources is used in this evaluation of CST.

The CST material has the advantages of offering an increased ion exchange capacity,
can eliminate safety concerns regarding organic resin degradation, reduces the complexity of
the cesium removal process, and can reduce secondary waste generation compared to the use
of regenerated organic resins. The reduction in secondary waste is due to the fact that CST
can not be regenerated and must be disposed of in its loaded form.

It is proposed that the cesium loaded CST be vitrified along with the other HLW.
However, CST contains titanium which is expected to have a low solubility in the HLW
glass (1 wt% as Ti0,). Therefore, the amount of CST used must be controlled to ensure that
it will not dramatically affect the volume of HLW glass produced.

The CST can remove 99 percent (DF=100) or greater of the soluble cesium in the
facility feed stream (WHC 1995a). However, it has been calculated (WHC 1995a) that
treating all of the tank wastes to produce 1 Ci *'Cs/m?® in the LAW would increase the HLW
glass by at least 300 percent.

Previous applications of CST strived to obtain cesium DFs comparable to that of
organic ion exchange resins with regeneration (DF > > 100). However, if it can be shown
that the use of CST is more economically practical and has the same or greater technical
practicality of organic ion exchange, it would be a viable option. The resulting LAW waste
material will still need the NRC’s acceptance as an "incidental waste."

CST could be used to remove the bulk of the cesium before LAW vitrification. If
necessary to comply with disposal guidelines, a second process may be employed to remove
additional radionuclides (specifically technetium and cesium). The secondary process
proposed in the SPFC is increased volatilization of cesium and technetium from the LAW
melter and the removal of volatilized radionuclides by treatment of the melter offgas scrub
solutions.
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3.2 PROCESS DESCRIPTION

The SPFC uses CST in facility’s feed/receipt tank to remove approximately 90
percent of the cesium before pretreatment. The loaded CST material follows the remainder
of the sludges/solids to HLW DST storage. The LAW melter operation and equipment are
modified to permit increased volatilization of cesium and technetium. Additional offgas
equipment is used to separate the cesium and technetium using CST and selective
precipitation respectively. Previous flowsheets recycled the offgas scrub solutions back to
the LAW melter feed system thereby incorporating the volatile radionuclides into the LAW
glass product.

Figure 3-1 provides a top-level flowsheet for the TWRS mission. This flowsheet
shows the major streams and their compositions for feeds to the facility; sludge
washing/leaching; and the streams leaving the facility as LAW product, HLW for interim
storage, and the vitrified HLW product. A detailed process flow diagram (PFD) and
material balance for the SPFC is contained in Appendix A.

The following subsections describe the major functions in Figure 3-1 in more detail.
Included in the discussion is separations, LAW processing, and HLW processing. Also
included is in-process waste storage which describes the early feed to the facility as well as
the method for freeing up DST space in preparation for SST retrieval.

3.2.1 in-Process Waste Storage System

The in-process waste storage function includes all storage activities following the
initial retrieval of waste. This function primarily consists of storing retrieved waste and
“washed sludges until the SPFC can process the material. Existing DSTs, after initial waste
retrieval, will be used to store in-process waste solutions.

3.2.2 Separations and Low-Activity Waste Processing System

The equipment in the separations and LAW processing system is designed based upon
a maximum melter throughput of 120 MT/day, a 60 percent total operating efficiency (TOE),
and a campaign length of 18 years.

Tank waste separations consists of sludge/solids leaching/washing and cesium sorption
by CST from supernatants. Before any washing/leaching steps, the retrieved waste is treated
with CST to adsorb soluble cesium from the supernates. Enough CST is added to provide an
average DF of approximately 10. Sludge/solids leaching/washing then removes by caustic
solution (leaching) and water (washing) soluble components (e.g., aluminum, chromium, and
phosphate) that would otherwise increase the volume of vitrified HLW. The washed sludges
and loaded CST are temporarily stored in DSTs where blending for the HLW vitrification
process is conducted (i.e., in-process waste storage sub-system).
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A top-level block diagram for the separations and LAW processing is given in
Figure 3-2. More detailed descriptions of the separations and LAW processing systems are
given below.

3.2.2.1 Separations. Before the start of SST retrieval, supernatants are decanted from
DSTs (in-process waste storage) by use of decant pumps and transferred to the pretreatment
process. The CST material is added and pumps transfer the supernatant through cross-flow
filters to remove the entrained solids.

After providing sufficient storage capacity by initially processing DST supernatants,
waste is retrieved from the SSTs to the DSTs. Batches of retrieved tank waste are slurry
transferred from the DSTs to the separations portion of the facility, where the waste slurry is
sampled. The waste slurry is mixed with CST on a batch by batch basis and pumped
through cross-flow filters to separate the liquid fraction (i.e., supernatant).

The amount of CST added is controlled to minimize its effect on the amount of HLW
produced, but optimize its removal efficiency per kilogram. The reason the amount of CST
~added has to be controlled is the CST material contains TiO,, which is predicted to have a
low solubility in the HLW glass product (1 wt%). This results in a maximum usage of
approximately 230 MT of TiO, (WHC 1995a) before the 1 wt% TiO, is exceeded.

For each batch, the cesium concentration is calculated. If the existing concentration
is less than the target concentration, no CST is added. If the existing concentration exceeds
the target, the number of separate contacts resulting in a DF of 2 are calculated and rounded
down. An additional contact with a DF of less than 2 may be necessary to reduce the
concentration below the target - this DF is calculated separately. From these numbers the
total amount of CST added and the residual curies per batch are calculated. The target
concentration is varied until the total amount of CST added equals the amount of CST
equalling 230 MT TiO,. The final calculated cesium concentration is approximately
0.006 Ci/L. This concentration equals an overall DF of approximately 10 (90 percent
removal).

In the process, small doses of CST are added to the batches as they are mixing in the
DSTs or in the receipt/sample tanks located in the facility. The slurries equilibrate in
approximately 10 to 24 hours depending on the degree of mixing and the process is repeated
as necessary.
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Figure 3-2. Process Block Flow Diagram for Separations
and Low-Activity Waste Campaign.
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The incremental addition of CST to the liquid phase with equilibration between
additions increases the utilization efficiency of CST. The cesium sorption into the CST is
irreversible and multiple additions are equivalent to a multiple stage concurrent operation.
This operation is described (Treybal 1955 pg 472) as:

"The removal of a given amount of solute may be accomplished with greater
economy of adsorbent if the solution is treated with separate small batches of
adsorbent rather than in a single batch, with filtration between each stage.
This method of operation is sometimes called "split-feed” treatment, and it is
usually done in batch fashion, although continuous operations is also possible.
Economy is particularly important when activated carbon, a fairly expensive
adsorbent, is used. The savings are greater the larger the number of batches
used but result at the expense of greater filtration and other handling costs. It
is therefore rarely economical to use more than two siages. In rare instances,
the adsorption may be irreversible so that separate adsorbent dosages may be
applied without intermediate filtration at considerable savings in operating
costs. This is by far the exception rather than the rule, and when applied to
ordinary reversible adsorption it will provide the same end result as if all the
adsorbent had been used in a single step."”

The average batch requires 2 to 3 contacts. The largest number of contacts per batch
is 8. The efficiency of the "split feed" CST treatment of tank wastes is a candidate for
additional development as discussed in Section 4.0.

Studges/solids and the loaded CST material are collected and leached with 3M sodium
hydroxide solution to dissolve fractions of specific solid components (aluminum, chromium,
phosphate, and sodium). The resulting slurry is then filtered and washed with water to
remove the dissolved interstitial components. The washed solids are filtered and slurried to
DSTs for interim storage until HLW vitrification is conducted.

3.2.2.2 Low-Activity Waste Vitrification. After separations, the pretreated LAW
supernatant transfers to the LAW feed preparation system where the LAW recycle streams
mix with the supernatant feed before concentration by the LAW evaporator. Evaporator
overheads are condensed and collected in the process liquid waste system where they are
either routed to the retention basin or are recycled to retrieval or pretreatment. The
evaporator bottoms are sampled, cooled, and adjusted (if necessary) before transfer to the
LAW melter feed system.

The liquid melter feed and dry glass formers feed into a combustion melter where the
streams combine and melt into glass. The glass exits the melter and enters a quench flume
where the glass fractures into cullet. The cullet enters a crusher and then goes to a lag
storage area before mixing with a sulfur polymer cement. The cullet/sulfur polymer cement
mixture is poured into 32-m® steel boxes, which are transported to near surface vaults for
disposal.

11
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The LAW melter offgas (MOG) system receives the hot combustion gases from the
glass separator section of the melter. Quenching of these offgases by contact with cool scrub
water removes most of the entrained particulates and water-soluble contaminants, and
condenses much of the water vapor. Excess condensates from the LAW MOG system
recycle to the LAW feed preparation system for re-evaporation.

A bleed stream from the condensates from the MOG system is routed through a filter
and to the chloride removal system as required. This system separates chloride from the
process condensate not incorporated into the glass. The bleed stream is filtered to remove
LAW solids carried over in the melter offgas. The solids are recycled back to the LAW
evaporator feed tank and the filtrate is routed to the chloride removal system.

The chloride removal system first distills the HNO,, HCI, and HF from the bleed
stream. The bottoms from this column are routed to the cesium/technetium removal section
and the overheads are routed to a second distillation column. In the second column the HCl
and HF are separated from the HNO,. A third column then separates the HCI from the HF.
The HCl is neutralized and grouted for disposal. The distilled/separated HNO, and HF are
neutralized and recycled back to the LAW feed evaporator.

The cesium/technetium removal section employs CST and sodium sulfide to remove
the cesium and technetium respectively from the LAW treatment process. The feed from the
chloride removal system is partially neutralized with caustic and then filtered to remove
precipitates. The filtered solids are routed back to the LAW evaporator feed tank and the
filtrate is combined with a CST slurry. The amount of CST added is calculated to provide a
DF of 5 (80 percent removal). The resulting stream is then neutralized further and mixed
with a sodium sulfide. solution to precipitate technetium as Tc,S;. This stream is filtered with
the solids being routed to HLW lag storage. The resulting filtrate is recycled to the LAW
evaporator feed tank.

The scrubbed melter offgases cool and pass through successive stages of filtration
before flowing to a sulfur dioxide adsorption process and a catalytic de-NQO, reactor and final
discharge to the HVAC system. The recovered sulfur dioxide is converted into elemental
sulfur by a Claus unit that discharges its product to a storage tank for use in the sulfur
polymer cement mixing.

3.2.3 High-Level Waste Processing System
After completing LAW vitrification, the LAW vitrification system is removed and
replaced with a HLW vitrification system. The washed solids from separations are combined

with the recovered cesium and technetium and are fed to the HLW vitrification process.
Figure 3-3 shows the process steps for the HLW vitrification process.

12
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Figure 3-3. Process Block Flow Diagram for High-Level Waste Campaign.
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At the completion of the plant conversion, the optimized processing strategy begins
processing HLW in 2024. This date allows about five years to process the HLW before the
Tri-Party Agreement milestone for the completion of tank processing. Equipment for
vitrifying HLW is sized to complete this portion of the TWRS mission in 5 years, at a
maximum melter throughput of 20 MT/day, and 60 percent TOE.

The sludges are transferred to the SPFC from the DSTs. The solids/liquid
separations equipment removes the majority of the solution from the feed slurry. The melter
feed evaporator concentrates the solution so as to reduce the heat load on the melter. The
bottoms from the evaporator recombine with the solids and the concentrated slurry goes to
the melter feed tank. After condensing, the overheads from the evaporator go to the process
condensate system before discharge to the retention basin.

The melter feed system adjusts the chemical composition of the feed and combines the
feed with glass formers. This mixture continuously feeds the melter. From the melter, the
glass pours into 1.26-m® canisters. The package handling system cools the canister, welds
the canister shut, decontaminates the canister, and places it in an overpack. Shipping and
receiving places the loaded overpacks on a storage pad to await shipment to the repository.

The HLW MOG system receives the hot combustion gases from the glass melter.
Quenching of these offgases by contact with cool scrub water removes most of the entrained
particulates and water-soluble contaminants and also condenses much of the water vapor.
Excess condensates from the HLW MOG system recycle to the HLW feed preparation
system for re-evaporation. The scrubbed melter offgases cool and pass through successive
stages of filtration before flowing to a catalytic de-NO, reactor and final discharge to the
HVAC system.

3.3 PROCESS FACILITY DESCRIPTION

The combined separations and vitrification process facility provides the heart of a
consolidated TWRS Treatment Complex. The utility and chemical facilities support the
operations of the process facility. The arrangement of these buildings and facilities must
support the mission of the process facilities. Adjacency issues associated with supporting
facilities are discussed under the heading of each of the individual supporting facility. The
process facility requires truck access to allow for movement of various sizes of equipment
and supplies into and out of them.

The main separations and vitrification processes are contained within a building about
80-m long, 60-m wide, 40-m high above grade, and 15-m below grade. The facility layout
drawings (see Appendix B), show the relative position of equipment, cells, and support
systems, with associated facility dimensions in plan and cross-section views. The process
facility consists of a single aisle facility with adjoining remote maintenance cells. The aisle
concept allows moving failed equipment into the maintenance area for repair or replacement.

14
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This concept allows replacement of small equipment packages or entire vessels in a relatively
short period of time.

Above the aisle area, a limited maintenance area exist that contains many of the
process vessels. A "flasking" system maintains these vessels as necessary. "Flasking”
permanently installs the tankage in a removable unit but allows for the replacement of valves,
pumps, and other components prone to failure. A major failure of a vessel in this area
would require either a termination of use or a major maintenance effort to regain use of the
vessel.

3.4 SUPPORT FACILITY DESCRIPTION

Figure 3-4 provides a drawing of a treatment complex consolidated about the SPFC.
The ancillary areas and structures required to support the operation of the SPF are
collectively referred to as "support and infrastructure” and are arranged with respect to the
SPFC as shown in Figure 3-4.

The support and infrastructure functions associated with the TWRS processing
flowsheet have been systematically identified and documented in Facility Design Philosophy:
- Tank Waste Remediation System Process Support and Infrastructure Definition,
WHC-SD-W378-ES-002 (Leach 1995). Utilities and structures have been mapped to the
TWRS functional block diagram for "Remediate Tank Waste" to ensure a complete
identification of processing support and infrastructure. Subsequently, each support function
was assessed for location and process constraints. Specifically, on the bases of safety and
operational considerations, it was determined whether support functions shouid be close
coupled with the main processing facility or could otherwise be placed some distance away.
It was also determined whether the function could be shared between pretreatment and
vitrification or must otherwise be dedicated to each. Finally, opportunities for cost savings
and efficiencies were considered through grouping or collocating functions in common
structures.

Facility layouts and equipment lists for the support and infrastructure for the SPFC
are assumed to be identical to that given for the SPF (WHC 1996a). No noticeable changes
to the support and infrastructure will occur due to the changes in the processing scheme.

The elements of the SPFC capital cost estimate that comprise the processing support
and infrastructure include the following:

. Interim storage pads for the HLW glass product
. LAW glass product transfer tunnel to LAW vaults

. 6 LAW vaults

15
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¢  Site preparation and upgrades for the TWRS Treatment Complex:
e.g., clearing, grading, roads, fencing, utility tie-ins, parking area, etc.

*  Cooling tower

*  Electrical substation/switchgear area and switchgear building

. Mechanical Utilities Building (MUB)

*  Emergency Response Center (ERC) and Emergency Generator Building
*  Bulk Materials Handling Area (BHA)

®  Service/storage yard

. Fabrication and Assembly Shop (FAS)

. Water Pumphouse (WPH)

. Warehouse.

Certain support functions that were identified to be close-coupled with the SPFC were
arranged as annexes to the main process building. Annexing saves costs over the option to
construct multiple stand alone facilities. The site layout shown in Figure 3-4 maximizes the
use of annexes while recognizing the practical restrictions of annexing too many of the
support functions. Annexed support functions are not included in the support facilities cost
reflected in Table 3-2. Instead, these costs are included in the SPFC cost. The functions are
shown as the following in Figure 3-4:

A Container Staging Annex (CSA)

4 Fan/Filter Annex (FFA)

e  (Cold Chemical Annex (CCA)

. Contact Filter/Blower Annex (CFBA)

e  Regulated Complex/Facility Entry and
Analytical Lab Annex (RCFE).

16
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3.5 SITE LOCATION

The outlined rectangular area shown in Figure 3-4 has been assumed in this study for
the location of the TWRS Treatment Complex. This area was also the preferred location in
Facility Design Philosophy: Tank Waste Remediation System Process Support and
Infrastructure Definition (Leach 1995) for the parallel processing scheme. The marked area
is approximately 89 hectares (220 acres) and is situated north of Route 4 South and between
Baltimore Avenue and the PUREX Plant. There is road access from the existing Hanford
Site road system and close proximity on the north to the planned Replacement Cross Site
Transfer System.

The TWRS Treatment Complex, as shown in Figure 34, occupies less than half of
the available area and collocates most of the functions necessary to support a self-contained
processing and storage mission. A premium is placed on collocation to support efficient use
of land mission attainment. The arrangement of the facilities and areas on the site considers
the efficient movement of materials and personnel, as well as the efficient supply of utilities.
Structures are placed on the north end of the site to be near the cross-site transfer lines and
the existing rail line. The switchgear building is located on the east side to be near the
electrical supply system while the water pumphouse is located on the west side to be near the
supply tie-in points. The area to the south of the HLW interim storage pad and LAW vaults
is available for construction laydown. Additional site location considerations are discussed in
WHC 1996a.
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4.0 IMPACTS

This section discusses the impacts on schedule, operations, LAW specifications,
volume of waste produced, life-cycle cost, and radionuclide removal performance the
modifications to the SPF process will have.

4.1 SCHEDULE

Incorporation of the optimized processing strategy (regardless of processing scheme)
into the TWRS Program baseline requires modification of interim milestones established in
the Tri-Party Agreement, but still complies with the 2028 date to complete processing.

These interim milestones include the start of separations in 2004 (M-50-02), hot start of the
HLW treatment process in 2008 (M-50-04), conclusion of SST retrieval in 2018 (M-45-05),
SST retrieval schedule (M-45-05-T01 - T15), and complete closure of all SSTs in 2024
(M-45-06). With the SPFC, the HLW vitrification process is scheduled to start operations in
2023, but completion of tank waste pretreatment and LLW/HLW vitrification would stilf be
accomplished before December 2028 (M-60-00).

No additional modifications to the program schedule will be necessary to implement
this alternative save those already defined in WHC 1996a (see above) for the optimized
processing strategy.

4.2 OPERATIONS .

The CST/volatility process has several processing advantages over the regenerabie,
organic cesium ion exchange process. These advantages generally fall into the categories of
processing safety and ease of operations.

In general the processing advantages of using CST and melter volatility outweigh the
disadvantages. The increased curie load in the offgas and the LAW product will not affect
how the process/product is handled (i.e., remote versus contact maintained). Also the
additional process steps required in offgas processing are not complicated and do not employ
any unique pieces of equipment.

The sections below define the advantages and the disadvantages that the CST process
has when compared to the regenerable, organic cesium ion exchange process.
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4.2.1 Processing Safety

This section defines areas in the process where safety will be increased/decreased by
changes in the processing scheme. The quantitative degree of the increase/decrease is not
given because it is beyond the ability of the author. The areas are generally listed in the
order that they appear in the PFD,

4.2.1.1 Less Processing of Supernate. The SPFC removes the ion exchange feed
evaporator and much of the upfront tankage plus the entire ion exchange section itself. The
less processing the waste stream undergoes, the less risk of exposure. Also, less processing
reduces the risk of leaks or spills due to equipment failure.

4.2.1.2 Elimination of Acid Evaporator. The SPF has an evaporator that concentrates the
cesium rich effluent from the columns by boiling off water and nitric acid. The acid is
removed to reduce the amount of caustic that is added to the cesium rich stream before it is
routed to tank farms. This reduction can impact the amount of HLW produced dramatically.
Removal of this evaporator eliminates the concerns with acidic overheads, concentrated
acidic bottoms, and failure of this equipment.

4.2.1.3 No Concentrated Cesium Stream Routed to Tank Farms. The concentrated
cesium product from the SPF is routed to tank farms and stored separately from the solids
removed in pretreatment. Concerns about the heat load this stream carries and its effect on
the DST it is stored in have been voiced. The handling of this stream, which contains the
bulk of cesium, may be a safety concern in the facility and in tank farms. The cesium
removed by the CST process is dispersed in the stored sludges and not concentrated in a
single tank.

4.2.1.4 Elimination of Organic Ion Exchange Resin. The ultimate disposal of spent resin
is a point of concern. If the resin is routed to the LAW melter, it may impact the
performance of the melter due to its high organic content. If the resin is removed from the
process and stored separately, it may degrade and release potentially flammable compounds.

4.2.1.5 Reduction in Amount of Caustic and Nitric Acid Needed. The removal of the
regeneration steps for the ion exchange column reduces the need for concentrated caustic and
nitric acid.

4.2.1.6 Increased Volatility of Cesium and Technetium. Increasing the amount of cesium
and technetium in the offgas impacts safety because it places more radionuclides in process
streams. As stated earlier, more processing is directly proportional to increased safety risk
due to leaks, accidents, spills, etc.

4.2.1.7 Increased Offgas Processing. The additional processing steps necessary to remove
radionuclides from the offgas scrub are mature and fairly simple. However, as stated earlier,
more processing is directly proportjonal to increased safety risk due to leaks, accidents,
spills, etc.
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4.2.2 Ease of Operations

This section describes areas in the process where operations are changed and the
affects these changes have on the ease of day-to-day operations. The areas are generally
listed in the order that they appear in the PFD. _

4.2.2.1 Less Processing of Supernate. The removal of the ion exchange feed adjustment
section decreases processing.

4.2.2,.2 Elimination of Complicated Column Feed. The ion exchange section in the SPF
utilized four columns in two sets of two. The columns are configured so that one set is
being loaded while the other is in the elution/regeneration mode. In elution/regeneration the
lead column is eluted/regenerated while the lag column is in stand-by. After
elution/regeneration the valving is adjusted so that the stand-by column becomes the lead
column and the other column becomes the lag. The first set of columns is then taken off line
and enters the elution/regeneration cycle. The second set is then put on line and the process
repeated.

This switching of the feed to the columns will require many steps and valving
changes. The elimination of the columns will remove these steps.

4.2,2.3 Elimination of Column Regeneration Steps. The columns are sized so that, on
average, one regeneration cycle will be performed per 8-hour shift. This cycle, like the feed
cycle, requires many valving changes. The elimination of the columns will simplify
operations as well as shift change over.

4.2.2.4 Elimination of Acid Evaporator. The safety concerns about the acid evaporator
stated in Section 4.2.1 will be removed thereby eliminating its effect on process operations.

4.2.2.5 Increased Offgas Processing. The additional offgas processing steps are not
complicated nor unique. However, they will increase processing.

4.3 LOW-ACTIVITY WASTE SPECIFICATIONS

The SPFC process offers the flexibility of removing technetium, if deemed necessary,
while reducing the total cost and complexity of operations. The TWRS Privatization Request
Jor Proposal (pg C-44) states that the average LAW glass product must meet both of the
following fractional release rate requirements:

Equation 1 Ry = (Eﬁ] x (%‘-) x F<28E-14 (s
P g
C S
Equation 2 R = [—5] x [—‘-] < 14E-13 (Y
p \A
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where:
Ryc is the average fractional release rates for *Tc
R is the average fractional release rates for ™Se, I, ®'Np, and uranium isotopes
C, is the corrosion rate of the glass (kg/(nr-s))
p is the glass density (kg/m’
S, is the surface area of the glass in the package that is available for corrosion (m?)
V, is the glass volume in the package (m?)

F is the fraction of the soluble technetium (after solid/liquid separation) that is
solidified in the LAW glass.

By examining Equations 1 and 2, it becomes obvious that if the constraint for R is
Just met, the value of F must be less than or equal to 0.2. This corresponds to an 80 percent
overall removal of soluble technetium from the LAW stream. For the SPF , the calculated
value of F is 1.0 and for the SPFC the calculated value is 0.33 for the technetium volatility
and purge rates assumed. Neither of these meet the conservative 0.2 mark, but the SPFC
realizes a factor of 3 decrease in F over the SPF.

The TWRS Privatization Request for Proposal also states that the average technetium
concentration in the LAW product must be less than or equal to 3 Ci/m®. Using the amount
of LAW glass produced at 25 wt% Na,O and a void space of 30 percent (246,000 m® - total
product volume) the total amount of technetium that can remain in the LAW is 0.74 MCi.
Using the above volume, the SPF (with no removal of technetium) and the SPFC have
average technetium concentrations of 0.09 Ci/m® and 0.03 Ci/m® respectively. Therefore this
limit is not a discriminating factor.

Technetium removal could be added to the reference process either through
volatilization, mixed bed jon exchange, or anionic exchange. Volatilization would increase
the cost by the $5 - $10 million for offgas processing. The removal efficiency for
technetium would equal that for the SPFC (approximately 67 percent). The mixed bed ion
exchange and the anionic exchange systems would add approximately $160 and $660 million
respectively (WHC 1995a). However the removal efficiency for technetium would increase
to an assumed 99 percent.

These cost increases would be realized even if there is no need for technetium

removal. The SPFC offers the flexibility of removing technetium, if it is deemed necessary,
without a major impact on the total cost.
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4.4 WASTE VOLUME PRODUCED

This section compares the volume of LAW and HLW produced for the SPF to the
SPFC. Also given is an explanation for the differences.

4.4.1 Low-Activity Waste Volume

The SPF (WHC 1996a) produces 244,000 m® (7,630 32-m’® containers) of product.
The SPFC produces 246,000 m® (7,690 32-m’ containers). This results in an 0.8 percent
increase. )

The reason for the increase is attributed to the addition of the CST before the
filtration and caustic leaching steps. The cross-flow filters in the Aspen file output
concentrated slurries at 30 wt% solids. Caustic additions for leaching purposes are
controlled so that the resulting stream is 3M hydroxide. If the amount of liquid carryover
from the filters increases, the amount of caustic added will increase and thus the amount of
LAW produced will increase. The amount of solids in the feed (Stream #1 - Appendix A) is
19,700 MT and the CST additions (Stream #66 - Appendix A) amount to a total of 798 MT,
This increases the amount of solids by 4 percent thereby increasing the caustic additions by
about the same percentage.

The increase in the amount of sodium routed to LAW for the SPFC is partially
buffered by the extra sodium added in the SPF by cesium ion exchange. However, this only
buffers the extra added by 50 to 60 percent.

4.4.2 High-Level Waste Volume

The SPF (WHC 1996a) produces 9,140 m* (7,250 1.26-m? canisters) of glass. The
SPEC produces 8,720 m® (6,920-1.26 m® canisters) of glass. This results in a 4.6 percent
decrease (330 1.26-m> canisters).

The reason for the decrease is attributed to the deletion of the regenerable cesium ion
exchange process. In the SPF, the cesium was eluted off of the column using nitric acid.
Also eluted off the column was sodium from any remaining ion exchange sites not occupied
by cesium. The eluted stream was then evaporated to boil off most of the nitric acid,
however some still remained and needed to be neutralized with caustic. These two sources
of sodium directly impacted the amount of HLW produced.

The decrease is buffered by the addition of the CST material. CST contains TiO, and
Na,O (assumed to be 28.8 wt% and 10 wt%, respectively; the balance is Si0,). The actual
makeup is proprietary, but the assumptions are within the ranges. The addition of CST
increases the amount of HLW produced, but it is much less than the decrease realized by the
deletion of the ion exchange process.
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4.5 LIFE-CYCLE COST

This section provides a summary of the costs associated with implementation of the
SPFC processing concept. The costs considered include the following:

Costs for the remainder of the TWRS program

Initial capital cost

Cost of melter line conversion (from LAW to HLW processing)
Operating costs

HLW disposal costs.

Table 4-1 provides a summary of the TWRS life-cycle cost for the SPFC escalated in a
fashion to be consistent with the values reported for the SPF. The following sections of this
chapter discuss the life-cycle cost elements in more detail. The values for the SPF are taken
from WHC 1996a Table 2-1.

Table 4-1. Life-Cycle Cost Summary.

Cost element Billions
Sequential Processing Sequential Processing
Facility Facility with CST

Program management 1.0 1.0
Operations and maintenance 1.8 1.8
Tank safety 0.2 0.2
Characterization 0.6 0.6
Disposal Program

Retrieval 4.4 44

Facility 2.0 1.9

Facility operating 3.8 3.8

High-level waste disposal 1.8 1.8
Total 15.6 15.5

CST = Crystalline Silicotitanate.
4.5.1 Initial Capital Cost
The initial capital cost for the SPFC has a total project cost (TPC) of about
$1.9 billion. The TPC consists of the TEC for the facility ($1.345 million) and the other

project costs (OPC) ($544 million). The TEC includes the costs for acquisition of the
facility’s civil and structural elements and equipment in the facility. The OPC includes the
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cost not related to the facility construction necessary to bring the facility on line. These
other costs include development and start-up costs for the project.

4.5.1.1 Total Estimated Cost. Fluor-Daniel Inc. originally prepared the facility layouts
and equipment lists for the SPF for WHC. This estimate was used by ICF Kaiser Hanford to
parametrically estimate the cost for the modified facility based upon total square foot
reduction. This estimate is included in Appendix D.

WHC reduced the original facility cost estimate prepared by Fluor-Daniel Inc. for the
SPF by $85 million. This reduction reflects the findings from an independent cost estimate
conducted by Stone and Webster (WHC 1996a). It is assumed that the cost estimate for the
SPFC, which is calculated in the same fashion as the original, can be reduced by the same
$85 million. The $85 million consists of $60 million reduction for support facilities and
$25 million for the process facility and equipment.

The process and support buildings for the SPFC have an estimated cost of
$1,345 million for the facility, in 1995 dollars. The estimate includes engineering,
construction management, program management, and contingency. Table 4-2 shows the
revised cost estimate breakdown.

Table 4-2. Initial Capital Cost Estimate for the Sequential Processing Facility with
Crystalline Silicotitanate in Millions of 1995 Dollars.

Cost element* Cost
Vitrification Civil and Structural 119.2
Equipment

Vitrification Facility

In-Cell Equipment 80.0

Out-Cell Equipment 2241

Support Facilities 195.6

Total Direct Cost (DC) 618.9

Engineering (E) at 40 Percent 247.6

Construction Management (CM)  at 10 Percent 61.9

Project Management (PM) at 10 Percent 92.8

Contingency (C) at 40 Percent 408.5

Total Estimated Cost {TEC) 1,430

Cost Adjustment From Stone and Webster -85
Adjusted Total Estimated Cost (TEC) 1,345

*The buildup for the TEC comes from the following relationships: CM = 0.1 * DC, E = 0.4
*DC,PM =0.1*({DC +CM + E),C=04*({DC + CM + E + PM),
TEC=DC+CM+E+PM+C.
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The TEC estimate performed by ICF Kaiser Hanford for the SPFC comes from a
FAST-C parametric estimate for the building based on the layout drawing and a equipment
list for the major process equipment. Appendix B contains the facility drawings.

Appendix C contains the equipment list. A summary of the capital cost estimate is given
in Appendix D.

4.5.1.2 Other Project Costs. The OPC totals about $544 million. The development, start-
up, and escalation costs comprise the main part of the OPC. The DOE includes the
development and start-up cost as part of the total project cost to allow one funding source to
provide all the necessary resources for a project. Normally the escalation is included as part
of the TEC, but for this study escalation includes both TEC dollars as well as OPC dollars.

The development costs totals about $180 million in unescalated dollars. The three
main process systems (separations, LAW vitrification, and HLW vitrification) each require
research and development (R&D). The optimized processing strategy originally scaled down
the R&D costs from the MYPP because it does not explore all of the alternatives embodied
in the TWRS program baseline. These reduced costs R&D activities are as follows:

Separations R&D = $40 million
LAW Vitrification R&D = $140 million
HLW Vitrification R&D = $125 million.

In addition, the SPFC defers the HLW R&D costs until after 2009. This deferral
moves the HLW R&D from the OPC estimate to the melter conversion estimate. Startup of
the HLW vitrification system following melter line conversion is mcluded in the conversion
costs (Section 4.5.2). .

The initial startup cost for the SPFC has been set to the equivalent of three years of
operating staff. This allocation results in a cost of about $164 million for the initial startup
of the SPFC in unescalated dollars. The start-up cost for a facility includes such items as the
staff training, acceptance testing, permit preparation, and safety documentation. This work
begins 5 years before the start-up of the facilities and has an assumed cost of 3 years of the
LAW facility staff cost.

The escalation totals about $200 million. This equals the escalation used for the SPF.
The escalation in the SPF uses a technique consistent with the escalation found in the MYPP.
The MYPP escalated for the first 6 years at a rate of about three percent. From the seventh
year, the dollars did not escalate but used the escalation calculated for the sixth year of the
MYPP. This escalation had the impact of increasing the cost of the MYPP on average by
about 20 percent over constant fiscal year 1995 dollars.
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4.5.2 Melter Line Conversion Cost

As the process mission changes from LAW vitrification to HLW vitrification, certain
facility modifications must occur. The facility’s design accommodates these changes as
efficiently as possible. Table 4-3 summarizes the melter equipment and start-up conversion
costs. Escalation assumes a 20 percent increase as defined in Section 4.5.1.2.

Table 4-3. Melter Line Conversion Cost
(Millions of 1995 Dollars Except Where Noted).

Cost Element Cost
Research and development 125
Equipment removal 9
Equipment replacement 67
Waste disposal 15
Startup 31
Total unescalated 247
Total escalated 296

This strategy leaves in place all LAW equipment not needed for HLW vitrification as
long as it does not interfere with HLW processing. The conversion for SPFC requires the
removal of more equipment than the SPF. Therefore, a 50 percent increase over the SPF for
equipment removal and waste disposal was included.

4.5.3 Operating Costs
The operating costs consist of four main cost elements: development and startup,
staff, consumnables, and decontamination and decommissioning (D&D) costs. An operating

cost summary is provided in Table 4-4. The details of these costs are provided in
Appendix E. Escalation assumes a 20 percent increase as defined in Section 4.5.1.2.

29



WHC-SD-WM-TI-737
Revision 0

Table 4-4. Operating Cost Summary
(Millions of 1995 Dollars Except Where Noted).

Cost Element Cost
Staff 1,239
Consumables 1,224
Decontamination and decommissioning 438
Total unescalated 2,901
Total escalated 3,482

4.5.3.1 Staff Cost. The SPFC has two distinct campaigns each of which requires staff
tailored to the needs of the campaign. The first operating campaign (separations and LAW
vitrification) takes about 18 years to process the waste and requires the staffing levels shown
in Table 4-5. The second operating campaign (HLW vitrification) takes about 5 years to
process the waste and requires the staffing levels shown in Table 4-6. Appendix E contains
breakdowns of both staffing estimates.

Table 4-5. Single Line Melter Yearly Facility Staff and Cost for Low-Activity Waste
Processing Campaign.

Staff element Full Time Employees Millions of 1995 Dollars

Exempt Nonexempt | Bargaining | Total | Exempt | Nonexempt | Bargaining | Total

Unit Unit
Plant support 72 19 81 172 9.36 1.14 7.29 17.79
Engineering 46 12 0 58 5.98 0.72 0.00 6.70
Operations 45 11 72 128 5.85 0.66 6.48 12.99
Maintenance 26 4 110 140 3.38 0.24 9.90 13.52
Indirect 29 0 0 29 3.77 0.00 0.00 37
| Support

Total 218 46 263 527 28.34 2.76 23.67 5477

30




WHC-SD-WM-TI-737
Revision 0

Table 4-6. Single Line Melter Yearly Facility Staff and Cost for High-Level Waste

Processing Campaign.

Staff element Full Time Employees Millions of 1995 Dollars

Exempt | Nonexempt | Bargaining | Total | Exempt { Nonexempt | Bargaining | Total

Unit Unit

Plant support 67 19 72 158 8.71 1.14 6.48 16.33
Engineering 47 11 H 58 6.11 0.66 0.00 6.77
Operations 39 15 62 116 5.07 0.90 5.58 11.55
Maintenance p/] 5 108 139 3.38 0.30 9.72 13.40
Indirect 20 0 0 20 2.60 0.00 0.00 2.60
Support
Total 199 50 242 491 25.87 3.00 21.78 50.65

The annual cost for staff includes $130,000 per exempt full time employee (FTE),
$90,000 per bargaining FTE, and $60,000 per non-exempt FTE. These rates include all of
the overheads for maintaining an FTE and providing support from all of site services. The
total staff cost for the LAW processing campaign based on Table 4-5 and an 18-year
operating campaign is $986 million. The total staff cost for the HLW processing campaign
based on Table 4-6 and a 5-year operating campaign is $253 million.

4.5.3.2 Consumable Costs. The consumable costs for the SPFC are summarized in
Table 4-7 and consist of the following cost elements:

1.

LAW Containers and Vaults. This cost includes the purchase of containers
and construction and closure of the LAW storage vaults. At 32 m’a
container, approximately 7,690 will be needed (246,000 m*/32 m?). The cost
for each container is about $18,000 ($138 million total). The required vaults
can be constructed and closed for a total of approximately $3 million each. It
is assumed that 196 32-m® containers will be disposed of per vault (39 total).
Since six vaults are built during the construction phase of the facility and are
accounted for in the capital cost the operating cost for vaults is $100 million.

HLW Containers and Storage Pads. This cost is associated with packaging
and interim storage of the HLW glass. It is assumed that the glass produced
will be packaged in canisters ($10,000 per canister), four canisters will be
packaged in an overpack container ($25,000 per container) for interim storage
on a HLW storage pad ($13 million per pad with two pads required). Each
container is then placed in a shipping cask ($60,000 per cask) for
transportation to the HLW repository. A total of 6,920 HLW canisters will be
produced ($242 miilion).
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3. Chemicals and Utilities. This is the cost for chemicals, steam, water and
electricity used to operate the facilities based on the process material balance.
These values are calculated in Appendix E using the results from the material
balance contained in Appendix A.
4, Spares and Equipment. Assumes $9 million and $5 million per year for the
LAW and HLW campaigns respectively. This cost provides for the periodic
replacement of equipment from normal deterioration and failure. Also
included in the cost is the cost associated with the disposition of failed
equipment that would be categorized as mixed waste.
Table 4-7. Single Line Melter Facility Consumable Costs
(Millions of 1995 Dollars).
Campaign Low-activity High-level Chemicals Utilities Spares and Total
waste containers waste equipment
and vaults containers and
pads
Low-activity waste 238 0 250 177 162 827
High-level waste 0 242 7 123 25 397
Total 238 242 257 300 187 1,224

4.5.3.3 Decontamination and Decommissioning Costs. An allocation for the D&D cost
for the SPFC has been included in the life-cycle cost. The allocation includes the sufficient
funds to remove radionuclides and equipment as necessary to allow the transition of the
facility from EM-30 to EM-60. The allocation was approximated by assigning a cost equal
to 30 percent of the TEC for the vitrification facility only (Appendix D) plus the equivalent
of 3 years of HLW operating staff costs. Therefore, the D&D costs are approximated as

follows:
Facility TEC = ($950 million) x 0.30 = $285 million
Operating Staff Cost = 3 years x $51 million = $153 million
Total D&D cost = $285 million + $153 million = $438 million.

These dollars are spread over the five years following operation of the HLW
vitrification campaign. -
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4.5.4 High-Level Waste Disposal Costs

The costs and basis associated with disposal of the HLW produced is given in
Table 4-8. The repository disposal fee used totals to $1.5 billion in 1995 dollars, which
becomes $1.8 billion when escalated consistent with MYPP. This 1995 value comes from.
information provided to DOE-EM from DOE-RW (DOE-RW 1993). The DOE-RW has
provided more information recently (DOE-RW 1995), but information consistent with the
MYPP has not yet arrived (i.e., Hanford’s share for a single repository case).

Table 4-8. High-Level Waste Repository Cost Basis.

Disposal input parameter Value
High-level waste volume (m’) 8,700
Canister basis 68 cm x 457 cm canister with a net volume of
1.26 m® of glass
Number of canisters 6,900
Number of overpacks 1,730
Disposal cost ($ billion)* ‘ 1.8

*Single repository cost; 2 repository case may cost up to $4.8 billion.

The new information from DOE-RW suggests Hanford’s waste disposal cost for a two
repository case may increase to between $4 and $5 billion. A repository disposal fee of
$4 billion would escalate to $4.8 billion. This cost would significantly increase the portion
of the operating cost for repository disposal {from less than 20 percent to greater than
30 percent). '

The recent communication with RW indicates that a large reduction in the amount of
waste shipped to the repository would only reduce the cost by $500 million for a two
repository case. No credit was taken for the reduction in the number of HLW packages for
the SPFC over the SPF. It is estimated that the realized savings could be on the order of
$100 million, but for conservatism the same fee is used.

4.5.5 Other Tank Waste Remediation System Program Costs

To implement any waste disposal concept, support is required from a number of
program elements, of which the SPF represents one program element. The other TWRS
program elements which must be accounted for in a life-cycle cost analysis are given in
Table 4-9. The costs for program management, maintenance and operations, safety,
characterization, and upgrades come from the guidance budget provided for fiscal year 1996
activity data sheet preparation (contained in Appendix E) and a modified MYPP. In addition
to those two sources, the retrieval cost incorporates a sluice based strategy.
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Table 4-9. Tank Waste Remediation System Program Cost Required To
Implement the Sequential Processing Alternative.

Program element Cost
(Billions of escalated dollars)

Program management 1.0
Operations and maintenance 18
Safety 0.2
Characterization 0.6
Retrieval 44
Total 8.0

4.6 RADIONUCLIDE REMOVAL FROM LAW

Table 4-10 shows the radionuclide separation efficiencies between the two processes.
The curies of radionuclides for the two processes may not be equal due to rounding.

The increased removal of technetium is performed at a cost of $5 to $10 million. If
the radionuclide removal from the offgas scrub is deleted, the TEC would decrease by the $5
to $10 million. Doing this would leave the percentage of technetium equal to that for the
SPF, but the amount of cesium-barium in LAW would increase by over 1 MCi from what is
reported in Table 4-10.
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Table 4-10. Comparison of High-Level Waste and Low-Activity Waste Radionuclide
Content for the Sequential Processing Facility and Sequential Processing Facility with
Crystalline Silicotitanate.

Sequential Processing Facility Sequential Processing Facility with
Crystalline Silicotitanate

High-level waste Low-activity waste High-level waste Low-activity waste
Radionuclide Curies % Curies % Curies % Curies %
Cs'¥+Ba'¥ 6.65E+7 93 1.42E+6 2 6.24E+7 92 5.42E+6 8
Sr4y% 1.02E+8 97 3.68E+6 3 1.01E+8 96 4.28E+6 4
Tc® 9.28E+3 P 2.27E+4 71 2.42E+4 77 7.47E+3 23
Transuranics 1.99E+5 93 1.48E+4 7 1.98E+5 93 1.50E+4 7
Total 1.69E+8 97 5.14E+6 3 1.64E+8 94 9.72E+6 6

The amount of cesium in the LAW, assuming a 50-50 split between cesium and
barium, increases by approximately 2 MCi for the SPFC. Using the cost difference between
the two processes of $100 million, the incremental cost for removing those 2 MCi is $50/Ci.
This shows that the additional removal of cesium by ion exchange is not warranted. The
removal is technically practical, but it is not economically practical.

The increase in the amount of curies of transuranics (TRU) and Sr*° going to LAW
for the SPFC is due to solids carryover. When the cesium ion exchange pretreatment
process was removed a polishing filter was also removed. The purpose of this filter was to
remove any entrained solids from the LAW stream before cesium ion exchange to prevent
plugging of the columns. The deletion of this filter allowed the entrained solids to go to
LAW instead of being routed to HLW as in the SPF. The entrained solids amounted to
approximately 1 percent of the total solids fed to the process. Since most of the TRU and
Sr* is in the solids phase this amounts to roughly a 1 percent curie increase in the LAW for
these species.

The deletion of the polishing filter also affects the amount of cesium going to LAW.
The upfront CST additions "transfers” approximately 90 percent of the soluble cesium to the
solids phase. When the slurry is filtered, approximately 1 percent of the cesium that was
soluble (plus 1 percent of what was insoluble) goes to LAW. This is not a large portion of
the total cesium, but it should be noted. '
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5.0 PROPOSED FUTURE DEVELOPMENT

The section outlines future developmént work that would be useful in maturing the
SPFC process. This work is in addition to the development of similar processes in the SPF
(HLW melter, sludge separations, etc.).

5.1 CRYSTALLINE SILICOTITANATE DEVELOPMENT

The use of CST in multiple concurrent contacts needs to be developed. The main
characteristic of CST which allows multiple contacts without intermediate separation is that
the ion exchange process is irreversible. If the process were reversible (i.e., the CST
"bleeds” cesium as the liquid concentration decreases) the net effect would be the same as if
all adsorbent had been used in a single contact. This results in less cesium being removed
from the waste solution.

The final cost for the CST material also needs to be determined. Preliminary
estimates have the CST cost at $176/kg ($80/1b). Using this number, over half of the total
chemical usage for LAW treatment is for the CST material ($137 million out of
$250 million). If the cost for CST is decreased, the cost savings over the ion exchange
option would increase.

5.2 CRYSTALLINE SILICOTITANATE SEPARATIONS

In conjunction with the development of the cross-flow filters, the ease of CST
separations should be investigated. The CST material needs to have a large enough particle
size so that the filters remove most of the material from the liquid. Preliminary material was
extremely fine and would not settle readily. However, the engineered form is of larger
particle size and should settle easily, but this should be validated with the proposed
separations equipment.

5.3 MELTER VOLATILITY

In conjunction with the development of the LAW melter, cesium and technetium
volatility should be investigated. The amount of volatilization and the amount of other
species that volatilize should be documented. These data will then be used to validate the
removal of cesium and technetium from the offgas scrub solutions. These validation tests
will also show any unwanted reactions/precipitations that may occur in the removal system.
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APPENDIX A

PROCESS DESCRIPTION

Figure A-1 provides a summary material balance. In Section A3.0, Figure A-2 shows
the sequential process facility flow diagram, including separations, low-level waste (LLW)
vitrification, and high-level waste (HLW) vitrification.

Al.0 PROCESS DESCRIPTION FOR SEPARATIONS
AND LOW-LEVEL WASTE

Al.1 PRETREAT WASTE

The waste pretreatment portion of the combined pretreatment and vitrification facility
is described in this section. The following process systems are included in this portion of the
facility:

Waste Receipt

Sludge Washing
Supernatant Concentration
Polishing Filtration
Cesium Ion Exchange
HLW Evaporation

LLW Evaporation.

Al.1.1 Waste Receipt

The retrieved tank wastes are collected in the Receipt/Sample Tanks (TK-131 A, B,
and C). Here the crystalline silicotitanate (CST) is added as described in Section 2.2.2.2.
The contents of each tank are sampled before they are pumped to the sludge washing
process.
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Al.1.2 Sludge Washing

The function of sludge washing is to separate non-radioactive components from
insoluble radioactively contaminated sludges/solids. The separation of non-radioactive
components (primarily sodium, aluminum, chromium, and phosphate) is achieved by leaching
the sludges/solids with a 3M caustic solution and washing the leached solids with water to
remove dissolved interstitial components,

Received tank waste solutions are transferred from the Receipt/Sample Tanks into the
Solid/Liquid Separations Feed Tank (TK-100). The tank waste solutions are recirculated
from TK-100 through a cross-flow filter unit (F-102 A, B, and C) to separate the
supernatants and concentrate the sludge fraction. Sludges are concentrated to 25 to 30 wt%
solids by recirculation from F-102 A, B, and C back into TK-100. The separated
supernatant is collected in the Filtrate Catch Tank (TK-106), sampled and transferred to the
LLW Feed Evaporation System. The concentrated sludge fraction is transferred into one of
two Caustic/Water Wash Filter Feed Tanks (TK-103 A and B).

A 3M caustic solution is added to the solids collected in TK-103 A or B to dissolve
(i.e., caustic digest) non-radioactive components such as aluminum, chromium and
phosphate. The tanks are equipped with steam heating and water cooling coils to regulate the
temperature of the caustic digestion process. After digestion, the slurry in the is cooled and
pumped through a second cross-flow filter unit (F-105 A, B, and C) to separate the
supernatant and concentrate the leached sludges. The leached sludges are washed
continuously with water during recirculation through F-105 A, B, and C. The separated
supernatant and wash solutions are collected in TK-106, sampled, and transferred to the
LLW Feed Evaporation System. The leached and washed sludges are collected in the first
sludge leaching tank (TK-103 A or B) and sampled to determine whether additional leaching
is required. If additional leaching is required, the sludges are transferred to the second
sludge leaching tank (TK-103 B or A) and the process repeated. Leached and washed
sludges are slurry transferred from TK-103 A and/or B to a DST for interim storage and
blending.

Al.1.3 Low-level Waste Evaporation

The function of LLW evaporation is to reduce the volume of the feed stream before
the waste is feed to the LLW melter system. This reduces the heat load on the melter.

The LLW stream is pumped from TK-106 to the LLW Evaporator Feed Tank
(TK-400) and mixed with recycled LLW from the vitrification and offgas treatment systems.
The combined LLW solution is pumped to the LLW Evaporator (EV-402) where it is
concentrated to 10 sodium.
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The overhead from EV-402 is condensed in the Condenser (EC-403). The cooled
condensate is pumped to the Condensate Recycle Tanks (TK-800 A, B, and C) where some
of the condensate is recycled to the sludge washing process and the remaining condensate is
sent to the liquid effluent treatment facility.

Concentrated liquid is withdrawn from EV-402 and is collected in the LLW Melter
Feed Adjustment Tank (TK-404A). After the liquid level in TK-404A reaches a
pre-determined level, the contents of the tank are transferred to the second LLW Melter Feed
Adjustment Tank (TK-404B) for sampling. After the sampling, the stream is transferred to
the LLW Melter Feed Tanks (TK-406 A and B) before being transferred to the LLW melter
system.

Al.2 LOW-LEVEL WASTE VITRIFICATION AND DISPOSAL

The main vitrification process systems are: feed preparation, melter feed, the melter,
cullet handling, cullet/sulfur polymer cement mixing, MOG, vessel offgas systems, and
process liquid waste handling. The LLW vitrification process is based on a single 120-Mg/d
melter line. However, the process flow diagram shows two LLW melter trains.

Al.2.1 Feed Preparation, and Melter Feed

The primary functions of these systems are to allow for possible chemical adjustment,
provide for sampling, and supply a controlled, monitored waste feed to the melter. The
process and equipment are described below.

The vitrification process feed stream consists of an aqueous solution from the
pretreatment process. In addition to the normal feed from the evaporator, TK-404A can
occasionally receive slurried off-spec cullet (Stream 514) for rework. For this study, no
required chemical additives or other adjustments to the feed have been identified for a
combustion melter.

Al.2.2 Low-Level Waste Melter

The LLW Melter (EM-412) used for this process is a combustion-type melter. The
waste slurry is pumped under pressure through spray nozzles into a combustion chamber.
The semi-volatiles and volatiles are partitioned to the offgas and the remaining solids and
waste oXides are combined with glass forming oxides.

The combustion gases, combustion byproducts and pre-heated glass flow axially
downward through the combustion chamber and enter a cyclone unit on a tangent. The hot
combustion gases and byproducts flow axially through the cyclone creating a rotating gas
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flow. The glass solids are deposited along the refractory wall by the action of the rotating
gases centrifugal force and form a thin film as they flow axially through the cyclone.

The molten glass film is approximately 1300 °C that collects in the base of the melter
and is discharged into the Glass Separator (S-413). The combustion chamber and glass
separations chambers are refractory line to eliminate heat losses and protect the vessel wall
from the hot, caustic gases. Molten glass continuously overflows a weir built into the glass
separator for flow control. The molten glass gravity flows into the Quench Flume MQ-414)
where it is cooled with chilled water and fractured into cullet. The glass cullet contains up
to 25 percent by weight of waste as sodium oxide,

Al1.2.3 Low-Level Waste Cullet Handling

The cullet and water pass through a roll crusher (MC-415) to break up large pieces of
glass. The cullet and water are collected in the LLW Cullet Catch Tank (TK-416). The
cullet slurry is pumped to the Screen (FS-422) to remove water and to separate undersized
cullet. The cullet is then transferred by gravity to the LLW Cullet Day Lag Storage and
dried (B-427A). The cullet is held in the lag storage bin until sample analyses are complete.
Accepted cullet is then transferred via a pneumatic transfer system through a cyclone (FC-
432) to the day bin (B-434). From the day bin, the cullet is fed by gravity to the Mixer
(MM-440) where the cullet is mixed with molten sulfur, an oligomer, and dicyclopentadiene
(DCPD) to form the sulfur polymer cement.

If necessary, out-of-specification cullet is transferred via the pneumatic transfer
system from the cullet lag storage bin to the Recycle Cullet Catch Tank (TK-508) through
Cyclone (FC-500) and another Roll Crusher (MC-502). In the cyclone, the exhaust air
passes through sintered metal filters, where fine particles are removed.

Al.2.3.1 Equipment Descriptions. The equipment for the cullet handling system is
described below:

. The Quench Flume (MQ-414) is an enclosed trough in which chilled water
passes through. In the quench flume, the molten glass that discharges from
the Melter Separator (S-413) makes contact with chilled water and forms
cullet. The quench flume is equipped with a chilled water inlet nozzle, a
molten glass inlet, cullet slurry outlet and a vapor outlet.

. The Roll Crushers (MC-415 and MC-502) break large pieces of cullet into
desired sizes. There are two roll crushers in the cullet handling system. One
Roll Crusher (MC-415) located after the Quench Flume (MQ-414), breaks
oversize cullet pieces into 6 mm or smaller cullet. The second Roll Crusher
(MC-502), that is in the cullet recycle system, crushes the cullet before it
enters the Recycle Cullet Catch Tank (TK-503).
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. The Screen (FS-422) removes water and separates the undersized cullet. The
Screen is designed for accurate sizing of the cullet. Cullet is transferred to
LLW Cullet Lag Storage (B-427). The undersized cullet and water are
collected in the LLW Filter Catch Tank (TK-426). Clean demineralized water
is periodically added to the screen to enable periodic water and fines purge.

*  The LLW Cullet Lag Storage (B-427) dries cullet and provides cullet lag
storage. Cullet is dried by blowing heated air through the cullet. Cullet
enters the cullet pneumatic transfer system through a bottom discharge in the
lag storage bin.

*  The Pneumatic Transfer System transports cullet from the cullet lag storage
bins through Cyclones (FC-432 and FC-500) to either the Day Bin (B-434) or
the Recycle Cullet Catch Tank (TK-503). The pneumatic transfer system uses
plant air as a motive force for transferring the cullet.

¢  The Cyclones (FC-432 and FC-500) receive cullet from the cullet storage bins
via the pneumatic transfer system. Cyclones in the cullet handling system are
located before the Day Bin (B-434) and the Recycle Cullet Catch Tank (TK-
503). In the cyclones, the sintered metal filters are high-efficiency filters to
remove particle sizes 3-5 pm or larger. The sintered metal filters in the
cyclones are cleaned by a compressed air pulse system. The particles from the
filters are discharged to either the day bin or the recycle cullet catch tank.

. The Day Bin (B-434) is designed to accept cullet from the Cyclone (FC-432)
via a rotary star feeder (M-433). The day bin is equipped with a load cell to
weigh the cullet before the cullet is discharged into the Mixer (MM-440).

Al.2.4 Cullet Disposal

A cullet-in-sulfur polymer cement storage concept was used for this facility
configuration evaluation, however, cullet alone can be placed into the disposal packages.
LLW glass cullet is transferred by gravity from the cullet day bins to the mixer. At the
mixer, sulfur cement from the sulfur make-up system is mixed with the cullet. The resulting
sulfur/cullet mixture is approximately 70 wt% cullet. This mixture is discharged from the
mixer into 32 stere carbon steel disposal packages.

Al.2.5 Melter Offgas

The functions of the Melter Offgas (MOG) System are to cool and quench the melter
offgas, remove radionuclides, catalytically destroy NO,, and recover SO, as elemental sulfur
to permit the release of the offgas stream from the plant stack to an uncontrolled area.
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The gas cooling and quenching portion of the MOG system consists of 2 quench
tower, a venturi scrubber and separator, and a mist eliminator. A cooler, chiller, scrub
solution tank, scrub solution recirculating pump, and scrub solution transfer pump are also
provided. The radionuclide removal portion of the MOG system includes submicron
particulate filtration and blowers. The emissions abatement portion of the MOG system
consists of a single operating train of catalytic NO, destruction and SO, removal/sulfur
recovery equipment.

MOG from the LLW melter is quenched from 1,360 °C to 75 °C by direct, counter-
current contact with water in a LLW Quench Tower (T-609). Entrained particulates are
scrubbed from the offgas in the quench tower. The scrub water and condensed moisture
from the bottom of the tower gravity drains back to the LLW Scrub Solution Tank (TK-614)
for re-use. The quenched MOG exits T-609 and is contacted with scrub water in the LLW
Venturi Scrubber (SC-615) to further remove entrained particulates. The LLW Separator (S-
616) receives the venturi scrubber discharge and separates the offgas from the scrub water.
The scrub water gravity drains to TK-614.

A Chiller (EC-617) cools the offgas leaving the separator to 30 °C before it enters the
LLW Mist Eliminator (DE-618). The mist eliminator removes mist and particulates from the
offgas stream. A continuous water spray ensures self-cleaning run-down of condensate and
particulates from the elements. The rinse from the mist eliminator gravity drains to the
scrub solution tank where it mixes with scrub solution and condensate from the quench tower
and separator. The liquid mixture from the scrub solution tank is cooled (EC-610) and
recycled back to the quench tower and venturi scrubber as needed. The extra liquid is
pumped from TK-614 to the LLW Scrub Solution Transfer Tank (TK-611) or is pumped to
the LLW Scrub Solution Filter (PHP-644). PHP-644 removes entrained solids and transfers
them to TK-611. The filter liguid is collected in the LLW Scrub Solution Filter Catch Tank
(TK-645). The slurry in TK-611 is transferred to the LLW Evaporator Feed Tank (TK-400)
for treatrnent.

From TK-645 the liquid is transferred to the Acid Evaporator Feed Tank (TK-1100)
where it is adjusted with HNO, as necessary. The stream from TK-645 is transferred to the
Acid Evaporator (EV-1102) where a large quantity of the water as well as HNO,, HCI, and
HF are boiled off. The offgas from EV-1102 is condensed in EC-1103 and routed to the
Acid Recycle Catch/Neutralization Tank (TK-1110) and the bottoms are routed to the Acid
Distillation Feed Tank (TK-1104). From TK-1104 the stream is pumped to the Nitric
Evaporator (EV-1120). In EV-1120 water is added to steam strip out most of the remaining
acids. The offgas from EV-1120 is routed to the Acid Distillation Column (T-1106) and the
bottoms are routed to the Nitric Evaporator Catch Tank (TK-1121) before being transferred
to the Cs/Tc Removal System. In T-1106, HCI and HF are separated from the bulk of the
HNO;. The bottoms from T-1106 are routed to TK-1110 and the overheads are routed to the
Acid Rectifying Column (T-1107). In T-1107, HF is selectively partitioned from the HCI.
The overheads (containing most of the HF) are condensed (EC-1108) and routed to TK-1110.
The bottoms (containing most of the HCI) are transferred to the HCI Catch Tank (TK-1109).
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In TK-1110 the streams are combined and neutralized with calcium hydroxide.
Calcium hydroxide is used instead of sodium hydroxide because the calcium precipitates the
fluoride (which reduces volatility) and because calcium is already added to the LLW Melter
in order to meet glass specifications. In this way the amount of LLW glass produced is not
effected. From TK-1110 the stream is routed to the LLW Evaporator Feed Tank (TK-400).

In the HCI Catch Tank (TK-1109) the contents are neutralized with sodium hydroxide
and calcium hydroxide. The calcium hydroxide is used to precipitate any fluoride that was
not separated. From TK-1109 the stream is pumped to the Grout Feed Evaporator (EV-
1113) where it is concentrated to 5M sodium, transferred to the Grout Evaporator Catch
Tank (TK-1115) where it is sampled, and finally transferred to the Grout Process Feed Tank
(TK-1117). From TK-1117 the solution is combined with flyash and cement in drums to
form grout. The grout drums are allowed to cure, sampled, deconned, and then transferred
to a mixed waste disposal facility. This grouting process is contained in a contact maintained
cell.

The solution in TK-1109 is pumped to the Neutralization Filter Feed Tank (TK-1121)
where it is partially neutralized with sodium hydroxide. From TK-1109 it is pumped to the
Neutralization Filter (PHP-1213) to remove any precipitates that might have formed during
the evaporation and neutralization steps. The solids from PHP-1213 are routed to the Filtrate
Collection Tank (TK-1207) and the filtrate is sent to the Cesium/Technetium Removal Tank
(TK-1200). In TK-1200 the solution combines with a CST slurry to remove any cesium that
was volatilized from the LLW Melter and captured in the MOG scrub section. The amount
of CST added controlled to give a DF of approximately 5 (80 percent removal). After
sufficient mixing and equillibrating time, the slurry is further neutralized with caustic.
Sodium sulfide is added to precipitate technetium as technetium sulfide (90 percent removal).
The slurry is then pumped to the Filter Tank (TK-1204). From TK-1204 the slurry is
pumped to the Pneumatic Hydro-Pulse Filter (PHP-1206). The solids from PHP-1206 are
routed back to TK-1204 and the filtrate is routed to TK-1207. The solution in TK-1207 is
diluted if necessary and routed to the LLW Evaporator Feed Tank (TK-400) for
reprocessing. The solids in TK-1204 are diluted, adjusted with caustic and sodium nitrite to
meet tank farm specifications, and routed to DSTs for interim storage. In the DSTs the
solids are combined with the solids from pretreatment.

From the mist eliminator (DE-615), offgas flows to one of two identical parallel trains
of filtration. One of the two trains is in operation while the second train is on standby.
Each train consists of a Heater (E-625 A and B), two Metal HEPA Filters in series (FM-625
Al and Bl and FM-625 A2 and B2), and a Blower (MB-625 A and B). The first of the two
filters is a high-efficiency metal fiber (HEMF) filter, while the second is a conventional
HEPA filter. The heater and the HEMF filter are remotely maintainable and are located
inside a hot cell. The HEPA filter and blower are both located in a contact-maintained
room.
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The heater raises the offgas temperature to prevent the downstream condensation of
moisture. The metal HEPA filters provide filtration of the offgas for submicron particulates.
The blower draws the offgas through the system and provides a pressure confinement
boundary for all of the serviced equipment, including the melter, relative to the remote cells.

The filtered offgases discharged from the blowers are combined and then processed
further to remove SO, and catalytically destroy NO,. The combined offgas stream is first
blended with pure oxygen and the recycled tailgas from the downstream Claus Unit (CL-650)
before entering the Melter Offgas Heat Exchanger (EC-628). Oxygen addition facilitates S0,
absorption and catalytic NO, destruction. In the exchanger, the offgas is warmed to 400 °C
by exchange with the hot effluent gas from the NO, Catalytic Reactor (R-632). The offgas
then flows to one of three CuO bed absorbers containing CuO-impregnated alumina sorbent.
Approximately 90 percent of the SO, is absorbed and converted to copper sulfate (CuSO,) in
the presence of oxygen in the SO, Absorber (R-630).

One CuO bed provides SO, absorption, the remaining two CuO beds are in the sulfate
reduction mode and the SO, absorber regeneration mode, respectively. For Sulfate
Reduction (R-633), a reducing gas stream containing hydrogen reduces the CuSO, to form
gaseous H,S. The reducing gas is produced by catalytically cracking ammonia to nitrogen
gas and hydrogen. The H,S-rich effluent is sent to the Claus Unit that recovers most of the
sulfur in its elemental form. The tailgas from the Claus Unit is recycled to the melter
offgas, downstream of the blowers, and sent to the SO, absorber for further removal of SO,.
The SO, Absorber Regeneration (R-635) prepares the CuO bed for SO, absorption service by
passing air across the absorber bed to oxidize the sorbent. Air leaving absorber regeneration
the stream is sent to the Vessel OffGas (VOG) system for treatment.

From the SO, absorption process, the offgas is preheated to 500 °C in an electric
Heater (E-631) before entering the NO, Reducer. The NO, reactor contains a catalyst bed
for the selective catalytic reduction of nitrogen oxides to produce nitrogen and water vapor in
the presence of ammonia. The treated offgas stream is cooled to 65 °C or less as it passes
through a heat exchanger and the water-cooled MOG Discharge Cooler (EC-636) before
release to the HVAC exhaust system.

A1.2.6 Vessel Offgas and Condenser Vessel Offgas

The primary function of the VOG and Condenser Vessel Offgas (CVOG) Systems is
to decontaminate vessel vent gases to meet requirements for stack release to an uncontrolled
area. An additional function of the VOG and CVOG systems is to provide a pressure
differential between the process vessels, remote cells, and serviced equipment.

Each of the VOG and CVOG systems consists of a vent collection header, filter
preheaters, metal HEPA filters, and blowers. The offgases from the process vessels are
collected by the vent header and routed to one of two identical parallel trains of filtration.
Each train consists of a heater, two metal HEPA filters, and a blower. The first of the two
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filters is a HEMF filter while the second is a conventional HEPA filter. The heater and the
HEME filter are remotely maintainable and are located inside a hot cell. The HEPA filter
and blower are both located in a contact maintained room. The filters remove submicron
particulates from the gas stream and the heater raises the offgas temperature to prevent
downstream moisture condensation. Following filtration, the vent gases are boosted by one
of the two 100-percent capacity blowers before discharge to the HVAC exhaust system.

Al1.2.7 Process Liquid Waste

All of the process liquid waste from the facility is in the form of process condensate.
This condensate has been evaporated from contaminated process streams.

The Process Condensate Recycle Tanks (TK-800 A and B) and the pH Adjustment
Tank (TK-803) are located adjacent to the processing area of the facility. The process
condensate recycle tanks receives condensates from the LLW Feed Evaporator, the Grout
Evaporator, and the HLW Feed Evaporator.

The process condensate recycle tanks accumulate the incoming feeds as the liquid is
continuously generated. The process liquid waste is sampled before being transferred to the
PH Adjustment Tank (TK-803). Out-specification waste is returned to the LLW Evaporator
Feed Tank (TK-400) for rework.

The condensate recycle and pH adjustment tanks are sized so that two tanks can
accommodate the normal forward flow of on-spec liquid. The third tank is used for short-
term storage of off-spec waste.

In the adjustment tank, a measured volume of sodium hydroxide is added based on

laboratory analysis of samples. The contents of the tank are sampled and analyzed after any
further pH adjustments and before transfer out of the facility.
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A2.0 PROCESS DESCRIPTION FOR HIGH-LEVEL WASTE

A2.1 HIGH-LEVEL WASTE VITRIFICATION

The process facility is initially constructed as a combined Separations/LLW
vitrification facility but with features built-in to allow for the conversion of the 120 Mg/d
melter train to a 20 Mg/d HLW melter train and the addition of HLW canister and cask
handling equipment at a future date.

The feed material consists of washed HLW slurry and recovered radionuclides from
pretreatment. The feed is periodically transferred from storage to the feed preparation
system where excess water is removed by filtering the HLW slurry. Soluble solids are
removed from the filtrate by evaporation. Solids from other aqueous waste systems are also
removed by this evaporation step. The resulting condensate is sent to the process liquid
waste system. The concentrated feed slurry is sampled and, if necessary, adjusted before
batchwise transfer to the melter feed system. The melter feed system periodically receives
batches of melter-ready feed slurry from the feed preparation system and provides a
contimious, controlled delivery of it to the melter system.

The melter system continuously receives feed slurry and dry glass formers (frit).
Feed slurry and glass formers are blended before the resulting mixture is fed to the melter.
The molten glass is poured on a semi-continuous basis from the glass separator, through an
opening in the melter cell floor, and into 4.57-m high cylindrical canisters. The canister
contains 1.26 stere of glass in 1.44 stere of gross internal volume. As it cools, the glass
forms a fractured solid inside the canister.

The glass-filled canisters are plugged and welded closed before they are
decontaminated to remove exterior contamination. The spent decontamination liquids are
accumulated and recycled to the feed preparation system for evaporation of excess water and
recovery of contaminants. The decontaminated canisters, filled with monolithic HLW glass,
are placed into an overpack container (four canisters per overpack). Overpack containers are
transferred from the Vitrification Building to interim storage while awaiting eventual
shipment to a federal geologic repository. The process produces 7,400 canisters in 1,850
overpacks.

In the MOG system, hot gases from the melter combustion chamber and glass
sepatator are first cooled by counter-current contact with scrub water. This operation also
results in significant water vapor condensation and the capture of entrained particulates and
water-soluble contaminants. A bleed stream of the excess condensates from the MOG system
routes to the chloride/fluoride removal system. This system removes the chloride and
fluoride not incorporated into the glass as HCI and HF, neutralizes the stream, and grouts the
waste for disposal. Excess condensates from the MOG system are recycled to the feed
preparation system evaporator.

A-13



WHC-SD-WM-TI-737
Revision 0

The scrubbed MOG undergoes further cooling and successive stages of filtration to
remove radionuclides, after which sulfur dioxide (SO,) is absorbed from the gas and
subsequently converted into elemental sulfur by a Claus unit. The MOG finally passes
through a catalytic reactor where NO, is converted into nitrogen and water vapor before
being discharged to the HVAC system.

The VOG and condenser vessel offgas (CVOG) systems decontaminate the ventilation
gases from tanks in the feed receipt, feed preparation, melter feed, and process liquid waste
systems. The treated VOG and condenser offgas streams are discharged to the HVAC
system.

The process liquid waste system receives the continuously generated, clean overhead
condensates from the feed preparation system. It performs sampling, interim storage, and
pH adjustment before periodically transferring aqueous waste to a retention basin. Off-
specification waste is returned to the feed preparation system for reevaporation.

The HVAC system combines building ventilation gases with the treated MOG, VOG,
and CVOG streams. The combined stream undergoes further high-efficiency filtration before
discharge from the plant stack. Several utility systems supply heat, cooling, electricity, and
other utilities to the plant process systems.
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A3.0 PROCESS FLOW DIAGRAMS

Figure A-2, sheets 1 through 21, show the process flow for the Sequential Process
Facility Flow Diagram.
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WHC-SD-WM-TI-737
Revision 0

A4.0 Material Balance Sheets

14-Feb-96 SLiM Flowsheet - In-Facility Washing 07:42:30
Units of this run are shown below

A-59



WHC-SD-WM-TI-737

Revision 0
SIREAM NAVE 1 2 4 5 n 12 13 16 17 18
LIQUID COMECNENTS
Total Mass Flow (MI) | 7.26EH05 | 7.29E+05 | 6.90E+05 | 4.7 2.89E+04 | 5.06E+04 | 7.95E#04 | 1.05E+0S | 3. .
Volume (L 5.85E 5,886 5.57E+08 | 3.86EH)7 | 1.88BH07 | 5.06EH)7 | 6.94EHD7 | B.S(EH? g.??'z% 1.%%%
Specific ty 1.24E400 | 1.24F+00 | 1.24E+00 | 1.24F+00 | 1.54F+00 | 1.00E+00 15EH0D | 1.24FH00 | 1.24E+00 | 1.54E+00
Radicclides (Ci)
Amr-241 7.91EH03 | 7.91B+03 | 7.46EH13 | 5.17EH02 6.73E-05 | 6.73E-05 | 4.27EH02 | 1L.40EHR2
C-14 3.3 3.32E+403 | 3.13EH03 | 2.17EH02 2.878-05 | 2.82E-08 | 1.79E+0Z | 5.86E401
Ce~137 3.185H07 | 3.17EH06 | 2.99E406 | 2.07EH0S 4. 59E-02 | 4.5%E 1.71E+05 | 5.61EH04
Ra-137 3.0/EH07 | 3.01E+06 | 2.B4EH06 | 1.97EH05 436602 | 4.36E-02 | 1.63E405 | 5.33EH04
7 6.97E+00 | 6.9/ 6.57E100 | 4.556-01 5.97E-08 | 5.9% 3.76E-01 | 1.23E-01
239 1.658H03 | 1.658+03 | 1.56EH03 | 1.08E+02 1.50E-05 | 1.40E-05 | B.90E+0 | 2.5ZE+01
Rr-240 4318402 | 4.31E402 | 4.07EM02 | 2.8ZEH0L 3.67E-06 | 3.67E-06 | 2.33EH0L | 7.63E+H00
Ar2sl 4.BAEHD3 | 4.84BH03 | 4.56EH3 | 3.16KH2 4 11E-05 | 4.11E-05 | 2.6]EH0Z | 8.558+01
Sr-90 1.85E406 | 1.8 1.755+06 | 1.21EH05 1,58 | 1,588 9.99EH)4 | 3.26E+04
¥-90 1.836+06 | 1.85E 1.756+06 | 1.21E+05 1.588-02 | 1.5%-02 | 9.%5E+H)4 | 3.28E+04
Tc-99 2. 298 2.29E+04 | 2.16E+04 | 1.49EM13 8.0Z-04 | B.0E 1.ZFH03 | 4. D4EHR2
Total Curies §.57E+07 | 9.93B+06 | 9.37EH06 | 6.49EH0S 1.228-01 | 1.22E-01 | 5.36EH5 | 1.76E405
Chamicals (MD)
gt 3.2E-01 | 3.20B-01 | 3.02E-01 | 2.09E-02 2.7ZF-09 | 2.7Z-09 | 1.72E-02 | 5.66E-03
A3 2.3 2.31F-03 | 2. 16E-03 | 1.51E-04 1.96E-11 | 1.96E- 1_24E-04 | 4. 0BE-05
Ast5 4.05E-05 | %.03E-05 | 3.8ZE-05 | Z.63E-06 3.45E-13 | 3.45E-13 | Z19E-06 | 7.17E-07
B3 3.43E 3.43E-02 | 3.24E-02 | 2.24E03 2.92E-10 | 2.92E-10 | 1.85E-03 | 6.07E-Q4
) 7.91E-01 | 7.91E-0f | 7.46E-01 | 5.17E02 6.72E09 | 6.72E-09 | 4.268E-02 | 1.40E
BertZ. H3E 2.43E-05 | 2.29E-05 | 1.59E-06 2.06E-13 | 2.06E-12 | 1.32E-06 | &.29E-Q7
Bi+3 1.1688+01 | 1.18EH01 | 1.12EH01 | 7.7ZE-01 1.01E-07 | 1.01E-07 | 6.37E-01 | 2.09E-01
Cert2 1.69401 | 1.65E+01 | 1.56E401 | 1. 2.06E-05 | 2.06E-05 | 8.B9E-CL | 2.9ZE-01
CatZ 763 7 63EH00 | 7.20E400 | &.99E-01 9,72E-08 | 9.72E-08 | 4.12B-01 | 1.35E-01
Cert3 2.3FH0 | 2.36E+00 | 2.23E400 | 1.53E-01 2.01E-08 | 2.01E-08 | 1.28E-01 | &.18E-02
am3 9.51E-08 | 9.51E-08 | 8.97E-08 | 6.21E-09 8.04E-16 | 8.04E- 513 1.68E-09
Cort3 1.46F-03 | 1.46E-03 | 1.38E-03 | 9.54E-05 1.24F-11 | 1.24E-11 | 7.88E-05 | 2.53E-05
Ca+ 1. 1.83E-01 | 1.736-01 | 1.19E02 2.65%-09 | 2.65E09 | 9.86E 3. 22603
Cut2 9 BOE 9.89E-07 | 9.33E-02 | 6.46E03 8.41E-10 | 8.41E-10 | 5.34E-03 | 1.7%E-03
Fet2 1.19E-03 | 1.19E-03 | 1.13E-03 | 7.79E-05 1.01E-11 | 1.01E-11 | &.43E-05 | 2.13F-05
ggc-a I HAFH0L | 3.44E401 | 3.25E401 | 2.25EH00 2.93-07 | 2.93E-07 | 1.86E100 | 6.08E-01
%c-z 5.84E-02 | 5.84E-02 | 5.51E-02 | 3.B1E-03 4.96E-10 | 4.96E- 3.1%-03 | 1.03E-03
7.07E+02 | 7.07E 6.67E102 | 4.6ZEH01 6.07E-D6 | 6.07E-06 | 3.BIEW0L | 1.256+01
Lark3 2.39E-01 | 2.39E-01 [ 2.2%-01 | 1.56E-02 2.03E-09 | 2.03E-09 | 1.29E-02 | &4.27E-03
m 1.46E-04 | 1.46E 1.38E-04 | 9.54E-06 1.24E-12 | 1.24E-12 | 7.88E-06 | 2.58E-06
4.89E-05 | 4.85E-05 | 4.57E-05 | 3.17E-06 4 17F- JY2E- 2.61E-06 | 8.57E-07
M 1.085+01 | 1.08E+01 | 1.02E+01 | 7.06E-01 9.19E-08 | 9.19E08 | 5.8%-01 [ 1.91E-01
Mo+ 72803 | 7.25E 6.82E-03 | 4.73E-04 6.48E-11 | 6.48E-11 | 3.90E-04 | 1.28E
Rart 6.80EH4L | 6.79E04 | 6.42E+04 | 4.45E+03 | 6.30E403 | 2.0CE-03 | &. 1.02E+4 | 3.33E 2.068H02
Nit+3 8. 21 8.21E+00 | 7.74E+00 | 5.36E-01 6.966-08 | 6.586-08 | 4.436-01 | 1.45C-01
ﬁ $.B8E-03 | 9.88E-03 | 9.3ZE-03 | 6.46E-04 8.40F-11 | 8.40E-11 | 5.33E-04 | 1.75
9.60E 9. 9.06EH0 | 6.27E-01 1.23E-07 | 1.236-07 | 5.18E-01 | 1.70E-01
Butd 2.86E 2.86E-02 | 2.69E-02 { 1.87E-03 2.4%-10 | 2.%3E-10 | II54E-03 | 5.0
Rot Z.4(E-O4 | 2.40E-04 | 2.26E-04 { 1.57E-05 Z.04E-12 | Z.04E-12 | 1.29E-05 | 4.24E
Ret7 1.08E-04 | 1.08E-04 | 1.0ZE-04 | 7.07E-06 9.20E-13 | 9.20E-13 | 5.83E-08 | 1.91E-06
Bhi3 8.50E-04 | B.(E-D4 | B.02E-O4 | 5.55E-05 7.2E-12 | 7.2%E-12 | 4.59E-05 { 1.50E-05
Rrtd 1.18E-03 | 1.186-03 | 1.1ZE-03 | 7.74E-05 1.518-11 | 1.51E-11 | 6.33E-05 | Z.09E-05
Serts 1.35E-04 | 1.3%E-04 | 1.27E-04 | 8.81E-06 8.38E-11 | B.38E-11 | 7.27E-06 | 2.38
Sith 1.55E+01 | 1.59E+01 | 1.50EH01 | 1.04E+00 1.36E07 | 1.36E-07 | B.59E-01 | 2.82E01
Sr+2 3.80E-D1 | 3.BOE-01 { 3.59E-01 | 2.49E-02 3,209 | 3.22E-09 | 2.0%-02 | 6.73E-03
Teth BL27E-Du a.g&-ok (BOE-04 | S5.40E-05 1,011 | 1.0%E-11 | 4.46E05 | 1.46E-05
ez 1.06E 1.06E40Z | 1.00EH02 | 6.92E §.01E-07 | 9.01E-07 | 5.7ZE+00 | 1.B7E+0D
art2 7.786-04 | 7.76E-04 | 7.34E-04 | 5.0BE-05 6.6]E-12 | 6.61E-12 | &4.19E-05 | 1.38€E-05
Zrh G305 | 2043E-05 | 2.29E-05 | 1.59E-06 2.06E-13 | 2.06E-13 | 1.31E-06 | 4.29E-07
AL(CH)4- 6.99E+03 | 6.99E+03 | 6.6AEH03 | 4.60EH2 1.06E-04 | 1.06E-D4 | 4.56E+03 | 1.50E
- 1.268-11 | 8.8EE-13 3.84E-10 | 3.84E-10 | 2.97E-10 | 9.7%E-11
cl- 6.76FH02 | 6.78E4102 | 6.4CEHDZ | 4.43F01 4.57E-05 | 4.57E-05 | 3.66E+01 | 1.20E+01
an-2 3,108 3.10E403 | 2.93EM03 | 2.03EH2 1.36E-07 | 1.368-07 | 1.67E+02 | 5.49EH01
Cr(H)4= 4 4EEHD2 | 4 LEE 4 ZEEHR | 2.93EW0) 5.60E-06 | 5.80E-06 | 2.03EH2 | &.64EH01
F- 1.14F+03 | 1.14E+03 | 1.07EH3 | 7.43E401 2.58E-05 | 2.58E-05 | 6.13E+01 | 2.0JE+01
I- 5.03E-02 | 9.03E-02 | B.52E-02 | 5.90E-03 1.92E-08 | 1.93E-08 | 4.87E-03 | 1.6GE-03
N2 9.4TRH03 | 9.47E 8.93E403 | 6.1 8.08E05 | B.06E-05 | 5.11E+02 | 1.67EHR
NG~ 1.07EH05 | 1.07E+05 | 1.00EM05 | 6.96E+03 2.26603 | 2.26E-03 | 5.74E#03 | 1.88E+03
- 1.43EH04 | 1.43E 1.36E+04 | 9.47E 6,14E+03 | 1.67E-04 | €.14E+03 | &.24E 1396403 | 1.59E+H02
FO4-3 3.20E403 | 3.20E 3.03F+03 | 2.10EHZ 4 85E-05 | 4.8%-05 | 1.21E 3. 96EHZ
D42 2.0ZE+03 | 2.02E+03 | 1.91E+03 | 1.32E 1.728-05 | 1.72E-05 | 1.09E402 | 3.5/E+0L
Te4- 2.21E 2.21F: DOEHD | 1.4%E-01 J.7/E0B | 7.77E-08 | 1.13E-01 | 3.91E-GZ
HO 508EH)S | 5.TAEM05 | 4.856+05 | 3.38Et04 | 1.45E+D4 | 5.06E 6.51E+)4 | 7.81E 2.56E+04 | 3,59EH02
%ﬂc Carbxn 1.06E+03 | 1.06EH03 | 9.97EH02 | 6.91EH0L STE-05 | 2.57E-05 | 5.70E+01 | 1.B/E+0L
: 7.53E 7 53400 | 7.11EH00 | 4.5ZE-01 6.40E-08 | 6.4CE-08 | 4.06E-01 | 1.33E-D1
%aa 2.5%-11 | 1.77E-12 7.64E-10 | 7.64E-10 | 5.91E-10 | 1.94E-10
o
% 7.24E-07 | 5.01E-08 2.17E-05 | 2.178-05 | 1.688-05 | 5.50E-06
[:v]
12
I
[1%8]
N
N
v}
-
ane
yoolin Anim 3.32F-10 | 2.30E-11 9.95E-09 | 9.9%E-09 | 7.708-09 | 2.53E-09
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WHC-SD-WM-TI-737

Revision 0
SIREAM NAE 1 2 & 5 1 16 17 18
SLID OOMEIHENTS
Total Mass Flow (MT) | 1.97B+04 | 2.06B+04 | 6.90E+01 | 2.055+04 | L.os01 | 148004
Radioniwlidas (Ci)
Am241 9.65E404 | 9,655404 | 3.24FH02 | 9.61E+04 6.84FHY] | 9.61FH04
C-14 2. 186403 | 2,18 7.33EH00 | 2.148E+03 1.%00 2.17EH03
Ca-137 3.01E+06 | J.16EH07 | 1.06E 3. 156407 2. 3. 158407
Ba-137 2.86E+06 | 3.00E+) 1.01EH05 | 2.99EH)7 2, 2.99EH07
237 6.27EH01 | 6.27E401 | 2.11E-01 | 6.23FH01 4 4402 | 6.24FH)1
239 2. 53E+H04 33 8.50EH0] | 2.57E+04 1.796401 | Z.575404
Br-240 6.286403 | 6,286403 | 2, 11EH01 | 6.26FH03 4 L5400 | 6.25F403
Rr-24l 7.07E404 | 7,07EH04 | 2.38E+H0Z | 7.05EHO4 5.01EH01 | 7.04EHD4
Sr-90 5. 7 | 9.10E8H07 [ 1.71EH)S | 5.08EH07 3.61E+H04 | 5.08E407
Y-90 33%% g.%ﬂE*ﬂ? %71E+0i g%ﬁ 2.6131‘04 3,08E407
Total Qmries OSEH)8 | 1.64EH0B | 5.50EH)5 | 1.63E+08 1.16FH05 2:6334'08
Chemtcals (MT)

1. 48400 VGEEHD | 4.97E-03 | 1.46EH0 1.03E-03 | 1.48E+00
ma 2.31EH03 | 2.31EH)3 | 7.76EH00 | 2.30E+03 5.25-01 | 7.37EH02
A3 2.81E-02 | 2.81E-02 | 9.44E-05 | 2.80E-02 1.99E-05 | 2.80E-02
Ast5 2.268-03 C2EE-03 | 7.60E-06 | 2.26E-03 1.6lE-06 | 2.26E-03
Bert2 3. TAEH00 JPAEHO0 | 1,26E-02 | 3.73EHND 2.658-03 | 3.73EH00
Bert2 3.08E-03 J08E-03 | 1,03E-05 | 3,07E-03 2.18E-06 | 3.06E-03
Bi+3 2.525+H02 JSZFH02 | B 45E-01 | 2,51EH2 1.786-01 | 2,51E+02
Cort2 1.45E+02 ASEHD2 | 4.86E-0L | 1.44E402 1.03E-01 | 1.44EH02
Cd2 6,.558400 | 6,55EH00 | 2.20E-02 | 6.53E400 4 65503 | 6.53E400
Cet3 2.35F402 | 2,35E402 | 7.90E-01 | 2.34FH02 1.67E-01 | 2.34EH02
Q3 1.76E-05 | 1.76E-Q5 | 5.89E-08 | 1.7%E-05 1.24E: 1.758-05%
Cot3 1.49E06 1.49E-06 | 4.99E-09 | 1.48E-06 1.056-09 | 1.48E-06
Cr+3 1. 60EHZ2 1. 5.37E-01 | 1.59E+02 L O8E: S.736H01
Cst+ 2.01E-01 i.BSEH0 | 6.21E-03 | 1.8AFH0 1.31E-03 | 1.84E+H00
Curt2 1.88501 1.88E-01 | 6.33E-04 | 1.88E-01 1,34E 1.88E-01
Fertd 7.62EH02 L6ZEH02 | 2,56EH00 | 7,60EH02 S5.40E-01 | 7.59EH2
%‘PZ 8.81E-02 BIE-02 | 2.96E-04 | B.78E02 6.296-05 | 8,74E-02

2.96E+H)1 | 2.96EH01 | 9.95E-02 | 2.95E401 2. 1CE: 2.956101
Lat3 2.30E40] | 2.MEH] | 7.71E-02 | 2.298401 1.63E-02 | 2,29EH01
m §.25E400 | B.25EHOD | 2.77E-02 | 8,22FH00 5.8 L2ZZEH0

1.80EH)2 1 6,04E-01 | 1,79E4H02 1.288-01 79EHZ2
Mort6 3.21E-02 | 3.2lE 1.086-04 | 3,206-02 2.286-0 L20E-02
Nart+ 7.77EH)2 | 8.57EH0R | 2.88F400 | 8.54FH02 §.70E-01 | 6.60EH2
Ni+3 2.06EH2 | 2.06EH02 | 6.93E-01 | 2.06EH)2 1.46E-01 | 2,058+02
m 8.89E-(02 | 8.89E-02 | 2.99E-04 | 8.86E-02 6. 3ES | 8.85%-02

2.93E+01 | 2.93EH)]) | 9.84E-02 | 2.9ZEH01 2.08F: 2,928H01

Buk, 4.36E-01 | 4.36E-01 | 1.47E-03 | 4.33E-01 3.09E 4,358-01
[Rht3 1.93E-01 | 1.93E-01 | 6.47E-04 | 1,92E-01 1.37E-04 L92E-01
Sertt 3.31EH00 | 3.31E 1. 11E-02 | 3,30E+00 2.35E03 | 3.30F
i+ 2.32EH)2 | 2.3 7.78E-01 | 2.31E+02 1.64E-01 | 2.31EH2
Sri2 3.66EH0) | J.66EHD] | 1.Z3E-01 | 3.64FH01 2. 5%; L64EH01
Thid 2. 796100 | 2.79E 9.37E03 | 2.768EH00 1.98E-03 | 2.76EH00
Tit4 1.556-01 | 1.55E-01 | 5.19E-04 | 1.54E-01 1. 10E: 1.54E-01
22 1.54E+03 | 1.54E 5.1 1.54E+03 1098400 | 1.
o2 5.06E-01 | 5.06E-01 | 1.70E-03 | S5.05E-01 3.59E-04 | 5.04E-01
Cl1- 9. 0(0E+00 | 9.00E 3.07F 8.97EH)0 6, 38 8.
a2 1.09E+02 | 1.09E 3.66E-01 | 1.09EH2 7.72E-02 | 1.09EH)2
F- 6.82E+0] | 6.82EH01 | 2.29E-01 | 6.80E+01 4, B3E 6.79EH)1
I- 1.4CE-03 | 1.40E-03 | 4.69E-06 | 1.39E-03 $.89E-07 | 1.39E-03
Noe- 6.166+01 | 6.188H01 | 2.07E-01 | 6,16E401 4, 38E: 6. 15EH)]
NG~ 9,855+02 B 3.31E 9, 878402 6.98E-01 | 9.81EH2
H~ 5.63E+03 | 5.63E403 | 1.89EH0l | 5.61EH03 2. 3. 14FH3
B4-3 1,.85E403 .B5E 6.21F 1.84E403 3.41E-0L | &4.79E+02
42 2,5%EH01 | 2.5%EH)1 | 8.59E 2.55%101 B1E 2.5554H01
TcO4- 9.08E-01 | 9.08E-01 | 3.03E-03 | 9.03E-0L 6.43E-04 | 9.04E01
ggzmm 2.71E+H03 | 2.71E . OBE 2. 70EH03 . 2.69E+03
M2
%ﬁc Carboan 8.73E401 | 8.7%EHL | 2.93E-01 | 8.70E401 6.19E-02 | 8.69EH01

Z2HX0 1. 20E403 Z20EHD3 | 4 0ZE+00 | 1.19EH03 8.47E-01 | 1.19EH03
ALAG
Fovec
As2D5
Izue)
Ba}
Ba}
Bid3
Ca
G0
CadXd
(8.7 0¢]
Cad3
Cra03
Cs20
QD
FaXX3
%
LaX3
B’
MG
Na).
e
2
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Revision 0

17

7.96E+H02

2.68EH00

7.95EH02

5,66E-01

7.95E402
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WHC-SD-WM-TI-737

Revision 0
STREAM HAE 19 20 23 24 25 26 27 34 38 56
LIQUID COMECNENTS
Total Mass Flow (MID) 8.9 9,03EH), | 9.69E+04 | 3,.45E404 | 2,86E 6. 9. 1.34EH) .

(L 8.95EH)7 | 9.0CEHD7 | 9.0ZEH07 | 3.3Z2EH07 | 1.86EH)7 | 6.98EH)7 | 8.84E4H07 1.32'?05 gm %g%rgs
Specific ty 1.0CE#00 | 1.00E+H0 | 1.07E+00 | 1.04E#00 | 1.54E I. 1, 1.01E+00 | 3.80E+00 | 1.10E+00
Radioraclides (Ci)

Ar241 1.198-04 | 1.19E-04 | 1.33EH)2 | S.64EH)1 9.28E-05 | 2.282-05 | 5.156+0
C-14 4, 99605 | 4.99E-05 | 5.588+H01 | 2.37E+01 J.89E-05 | 3.B9EQ5 | 2. IEE'I'D{ gg%g%
Cs-137 8. 17F-02 | 8.12E-02 | 5.34E+04 | 2.26E+04 6.33E-02 | 6,33F-02 | 2.06EH4 3. 20F+04
Ba—137 7.71E-02 | 7.71E-02 | 5.07E+H)4 | 2.15E404 6.02E 6.0ZE-02 | 1,96EH)4 3. Q4B
237 1,087 | J.05E-07 | 1.17E-01 | 4.97E-02 8.17E-08 | B.17E-0B | 4.53E-02 7.03E-2
239 2,480 248805 | 2.78E40) | 1.18EH)L 1.94E-05 | 1.94E-05 | 1.07E+01 1.67E401
Rr240 6.49E-06 1 6. 49E-06 | 7,26EH00 | 3.08EHX) 3.06E 5.06E 2. 81FE+00 4 . 35EH0
Ar241 7.27E-05 | 7.27E-05 | B8.14E401 | 3.45EM01 5.67E-05 | 5.67E-05 | 3.1+ 4 _BEFH01
Sr-90 2.79E-02 | 2.79E-02 | 3.17E+04 | 1.3ZF404 2.17E-02 | 2.17E 1.21EH4 1.87E
Y-90 2.79E 2.79E-02 | 3.1ZEH04 | 1.3ZEH04 2.17E02 | 2. 17E-02 | 1.21F+04 1.
Te—99 1.47E-03 | 1.42Z8-03 | 3.85EH02 | 1.63E+02 L.1IE 1.11E 1.49EH02 2.31EH02
Total Curies 2.16E-01 | 2.16E-01 | 1.67FH05 | 7.08EH)4 L.68E-01 | 1.66E-01 | 6.46E+04 1,00E+05
Chanicals (M)

.82ZE: BZE: 5.39E-03 | 2.28E-03 3.76E-09 | 3.76E-09 | 2.08E03 23E
ﬁ3 3.47E-11 | 3.47E-11 | 3.B8E-05 | 1.65E-05 2.71E-11 | 2.71E-11 | 1.50E-05 %mﬁ
| AxtS 6.09E-13 | 6.09E-13 | 6.82E07 | 2.89E-07 4.73E-13 | 4.75E-13 | 2,64E-07 4 0907
B3 5,16E-10 ¢ 5,16E-10 | 5.77E-04 | 2.45E-04 4.02E-10 | 4.0ZE-10 | 2.23E 3. 46E:
Bart2 1.19E-08 | 1.19E-08 { 1.33E-02 | 5.64E-03 9,28E 9, 28F 5.15E-03 7.98E-03
Bart2 3.65E-13 | 3.65E-13 | 4.088-07 | 1.73E07 2,85 2,85~ 1. 5807 2.45E-07
Bi+3 1.786=07 | 1.78-07 | 1.99E-0 8 43E-02 L.39E-07 | 1.39E-07 | 7.69E: 1.19E-01
Cart2 JB4E~0D5 | 3.64E-0 2.77E-) 1.18E-01 2.84E-0 BAE: 1.07E-01 1.66E-01
G2 1.728-07 | 1,7ZE-07 | 1.286-0 5. 44E; 1.34E-07 | 1.34E-07 | 4.97E-02 7. 70502
Cert3 3.56E-08 | 3.56E 3.98E 1.69E-02 2.77E-08 | 2.77E 1. S4E: 2.39E02
Qo3 1.478-15 | 1.42E- 1. 60E: 6.78E-10 1.11E-15 | 1,11E-15 | 6.19E-10 9.60E-10
Cot3 2. 2E-11 | 2,20E-11 | 2,.46E-05 | 1.04E-D: 1.71E-11 | 1.71E-11 | 9.51E06 1.47E05
Cut 4, 6EE: 4,68E-09 | 3.08E 1.HE 3.63E-09 | 3.65E-09 | 1.19E03 1.85E-03
Qurk2 1.49E-09 | 1.49E-0%9 | 1.66E 1.06E-04 1.16F-09 | 1,16E-00 | 6.44F 9, 99E;
Fert2 1.79E-11 L79E~-11 | 2.01E-05 | B.30E-06 1.A0E-Y] | 1.40E-11 | 7.76E-06 1.20E-05
%?_’Hi S.17E-07 | 5.17E-D07 | 5.79E-01 { 2.458-01 4 04E-07 | 4,04E-07 | 2.24E-01 3.47E-01
glﬂ 8.78E-10 LJEE-10 | 9.82E 4, 16E 6.B5E-10 | 6.85E-10 | 3.B0F-04 5.89E

1.07E05 | 1.07E-05 | 1.19EH)1 | 5.04E+Q0 8_38E-06 | 8,38E06 | 4.60E 1. 14E+H00
Lat3 3.5%E: 3.59E-09 | 4.02E 1.70E-03 2.80E-09 | 2.80E09 | 1.55E-03 2.41E-03
EZ 2.20F-12 | 2. 20E-12 | 2.46E-06 | 1.04E 1.7IE-12 | 1.71E-12 | 9.50E-)7 1.47E-06
2 7.29-13 | 7.29-13 | 8.15E-07 | 3.46E-07 5.69E-13 | 5.69E-131 | 3.16E~07 4 89E-Q7
Mt 1.63E-07 | 1.63E-07 | 1.82F-01 | 7.71E~02 1.276-07 | 1.27E-07 | 7.03E-02 1,09E-01
Mo 1.156-10 | 1.156-10 | 1,22E 5,16E-05 8.95E-11 | 8.95E-11 | 4.71E-05 7.30E-05
Nart 3.55E 2.06EH02 | 3,80E 2. 74EH2 | 8.21EH03 | 2.77E-03 | 8.21EH)3 LAOEHIZ | 2.29F401 | 6.79EH03
Nit+3 1.238-07 | 1.23E-07 | 1.38E-01 | 5.85E 9.63E-08 | 9.63E-08 CJE-Q2 8.26E
% 1.49E-10 | 1.49E-10 | 1.66E 7.05E-03 1.16E-10 | 1.16E-10 | 6.43E-05 9.97E-05
2.17E-07 | 2.17E-07 | 1.6ZE-01 | &€.BSE-02 1.70E-07 | 1.72¢E-07 | 6.25%E-02 9, 69E-02
Buth 4 29E-10 | 4.29E~10 | 4.BOE-0D4 | 2.04E-04 J.35E-10 | 3.35E-10 | 1.86E-04 2.88E
Rt 3.61E-12 | 3.61E-12 | 4.04E-D6 | 1.72E-D6 2.828-12 | 2.82E-12 | 1.56E-06 2. 4ZE-06
Ret7 1.63E-12 | 1.63E-12 | l.8ZE 1. J1E-07 1.27E-12 | 1.27E-12 | 7.04E-07 1.09E-06
Hit3 1,28F-11 | 1.28E-11 | 1.43E-05 | 6.06E 9.97E-12 | 9.97E-12 | 5.53E-06 B.58E-06
Rurtd 2,66E-11 | 2.66E-11 | 1.99E-05 | B.45E06 2.08E-11 | 2.08E-11 | 7.71E-06 1.20E-05
Sert6 1.48E- 1.488-10 | 2.27E 9. 6250 1.16E-10 | 1.16E-10 | B,78E-07 1.36E
Sity 2.40E 2.40E-Q7 | 2.68E-01 { 1.14E-01 1.87E-07 | 1.87E-07 | 1.04E-01 1.61E-01
Sri2 5.7ZE-09 | 5.7ZE09 | 6.40E-03 | 2.71E03 4 46E; 4, 46E-09 | 2.48E-03 3.B4E
Tett 1.86E-11 ( 1,86E-11 | 1.39E-05 | 5.9 1.453E-11 | 1.43E-11 | 5.3BE-06 8.3%E-06
ez 1.58E-06 | 1.50E-06 | 1.75E 7.56E-01 1.24E 1.Z4E-06 | 6,90E-01 1.07E4+00
a2 1.17E-11 | 1,17E-11 | 1.31E-05 | 5.55 9,12F-12 { 9.1ZE-12 | 5.06E-06 7. B5E-
Zrth 3.65E-13 | 3.655-13 | 4.08E-07 | 1.73E-07 2_B5E-13 | 2.858E-13 | 1.56E-07 2.458-07
Al (CH)4&- 1.88E-04 ( 1.88E-04 | 1.4ZEH03 | 1.51E 1.47E-04 1 1.47E-04 | B.258+01 1.73E
- 6. 79E-10 | 6.79E-10 | 9.27E-11 | 6.94E-10 5.30E-10 | 5.30E-10 | 1.42E-09 9.29E-10
Cl- 8.08E-05 | 8,08E~05 | 1.14EH)1 | 4.B4E 6.30E-05 | 6.3CE-05 | 4,42EH00 6.858H30
om-2 2.456-07 | 2.45E-07 | 5.22EH) 2.2]1EH)1 1.91E-07 | 1.91E-07 | 2.0ZE+01 3, 13EH)]
Cr(CH)4- 1.0ZE-05 | 1.08E-05 | 6.3ZEH) 7. S50E+H00 8. 00E- B.0CE-06 | 4.48EH0 8.87E+H30
F- 4. 5/E-05 | 4.5/E-05 | 1.91E+H01 | B.11EHNO 3.56E05 | 3.56E-05 | 7.40EH0 1. 156401
I- 3.41E08 | 3.41E08 | 1.52E 6., 44E-04 2.65E: 2.66E-08 | 5.88E-04 J1E
- 1.43E~04 | 1.43E-04 | 1.59E 6,735+ 117804 | 1.1ZE-04 | 1.07EH)2 | 4,54E+01 | 9.56E+01
NO3- 3.99E-03 | 3.99E-03 | 1.79EH13 | 7.59EH)2 3.11IE03 | 3.11E-03 | 6.93EH02 1.088:+03
CH- 2,904 | 1.5384H02 | 1.57EH13 | 1.37E 6, 07EHI3 L 30E: 6.07EH03 | 3.54EH)2 4. J9EH3
FO4-3 B_58E-05 | B.5€E~D5 { 3.76E 4, JEEHL 6,69E-05 | 6.69E-05 | 3.00EH)1 5. 768401
04-2 3.05E-05 [ 3.05E~05 | 3.40E401 | 1.44EH01 2,388 2.38E-05 | 1.3ZE+0] 2.04E+)]
Telb—~ VIE-Q7 | 1L37E-07 | 3.72E-02 | 1.56E 1.07E-07 | 1.07E-07 | 1.44E-02 2. 23502
O L90EHQS | B.S9EHDG | 8.7 3.30EH)G | 1.43EHG | 6.98E B.AIEH)L | 1.3ZFH)S 9 20EHO4
%ﬂc Carban 4 S4E-Q5 | 4,54E-05 | 1.7EEH)]1 | 7.54E 3.54F-05 | 3.54E05 | 6.B8EHN0 1.07E+01
1 ZH2D 1.13E-07 | 1.13E-07 | 1.27E-01 | 5.37E- 02 8. 84F: 8.B4E-08 | 4.90E(2 7.60E-02
%:CE 1.35%E-09 | 1.35E-09 | 1.84E-10 | 1.38F 1.058-09 | 1.0%E-09 | 2.82E9 1.83E-09
&
% 3.B4E-05 | 3.B4E-05 | 5.24E-06 | 3.92E-05 2.99E-05 | 2,99E-05 | &.00E05 5.24E-05
H
IZ
N2
N2D
.9]
N2
2
-
e
(.;'nldco]ic Mion 1.76E-08 | 1.76E-08 | 2.40E-09 | 1.B0E-08 1.37E-08 | 1.37E-08 | 3.67E08 2.41E08
Glycolic Acid
[Kerosene
N3
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WHC-5D-WM-TI-737

Revision 0
STREAM NAME 19 23 24 25 3% r
SOLID COMENENTS
Total Mass Flow (M) | 9.69E400 | 1.488H04 1.48E404 | 1.0m01
[Radiomuclidas (CL)
Arr-241 6.30E401 | 9.60E+04 9. 59EH04 6.63EH0]
c-14 1436400 | 2:17E+03 2.17EH03 1. 556400
Ce-137 2.07E104 | 31158407 31148407 2. 24E404
Ba-137 1.96E404 | 2.99E407 299407 2.13Ev04
N2/ §.0%E-02 | 6.ZAEHO1 6.2E01 4 aE-02
9 1,601 | 2. 52404 2. 2E104 1.79E401
RB-240 4110RH00 | 6. 258403 §. 258403 4430400
Bu-241 41628401 | 7.04EH04 7.03E404 5.01E+01
Sr-90 3133404 | 5.07E407 5.07E407 3 61EH4
¥-90 35BN | 5078107 X000 2615104
Ouries 1.07E+05 | 1.638408 1R 1.16E405
Chemicals (M)
9.67E-04 | 1.47E+00 1478400 1.0%-03
il 48E-01 | 7.37EHR 7 365402 5.2E-01
a3 1IB4E-05 | 2180E-02 2.808-02 1.99€-05
I LL4EE-06 | 2.25-00 2.25¥-03 160606
2 T IE i A1
Ei+3 1.645-01 | 2.5EH0Z 2.508402 17801
Cart2 9 46E-02 | 1.34EH0Z 1. MEH2 1.03E-01
G2 42803 | €700 £. 31500 X ]
Gnt3 1108 | 17505 1.7E-05 1.24E-08
Cot3 9.71E-10 | 1.4BE-06 145806 170505
Gr+3 376 | 5.73EHL 5728401 407602
Gt 1.2E-03 | 1.84E+00 1.885+00 1.31E-03
Grz 17504 | 1.86E-01 1.87E-01 13304
Fet3 49801 | 7.598402 7.588402 54001
B2 5.76E-05 | B.77E-02 8.76E-02 §.24E-05
1.93-02 | 2.95400 2.945+01 2.10E-02
Latd 1.508-02 | 2288401 2.289401 16302
Motz 5.39E-03 | 8.21EH00 8.20E+00 5.84E-03
11801 | 1.79E+02 1.79E402 1.27E-01
Mote 2.10E-05 | 312002 3.2E-02 2. 2605
< fan |l ae 2y
+3 ) . . )
= s o i 1t
Buty 2.85-04 | 4.34E-01 473401 3004
R 1.268-04 | 1.52E-01 1.925-01 1.36E-04
Seté 21603 | 3.0 3.29E+00 2303
Siv4 1.51E-01 | 2:31E+02 2.3GE0z 1.64E-01
Sriz 2.3E-02 | 3.84EH0L 363401 2,562
Thit 12503 | 2786400 2.77EH0 1.988-03
Ti+ 101504 | TI56E-01 1.54E-01 1.10E-04
etz 1OIEN0 | 1%4Ew3 1545403 1.09E+00
2 331F-04 | S'4E-01 5.0Z-01 3. 504
cl- 5.88-03 | 8.96EH00 B.95E400 6.37E-00
am-2 7.1Z-02 | 1.08EH0Z 10802 7.7E-02
E- 4402 | 679EH01 &. 788401 4 aFE-02
I- 9.11E-07 | 1.39E-03 1.396-03 9.86E-07
Moo~ 403E-02 | 6.1E401 6. 14E+01 4.37E-02
NB- 6.44E-01 | 9.8IEH0Z 9,802 6.36E-01
- 2.06E40D | 3.14EH03 31136403 2.Z5E400
FO4-3 51401 | 4 7aEz 4 TEEH2 3.5E-01
T LIRS | Samt Skl diE 0
Cacrinite 1778400 | 2.69E403 2 69E+03 1.922400
MOz
¢ Carbon 5.7(E-02 | 8.69EH01 8.68E401 §.186-02
. 3) 7.BIE-01 | 1019E+03 1.19E+03 8.46E-01
ALXD
A0
As205
7]
]
2]
BiXn
e
GD
Cad8
G208
Co2B
Crs
cs20
an
Fe2s
Eg
L2
r
M
Na2)
B
j ¥




WHC-SD-WM-TI-737
Revision 0

SIREAM FAE 19 20 <] 24 25 25 27 34 38 46

{Silico-Titanats : 5,21E-01 | 7,94E+02 7.93E402 5.63E-01

A-65




WHC-SD-WM-TI-737

Revision 0
STRESM NAE &7 48 49 50 <] 54 55 5% 57 59
LIQUID COMRONENTS
Total Mass Flow (ML) 3, 44E 6.76EH02 | 8.4ZEH)4 | B.49EH04 | 9.16EH04 | 3.44EHQ4 | 7.90EH02 | 9.82FHD4 .

@ A LEHYT | 4.30EH05 | 8.AZEHDT | 8.47EHO7 | B.S4EH)T | 3.33E+07 | 5.13EHDS | 9. gﬂ)? g 88EH)7 ?%SBOG
Specific ty 1. 10E: 1.54EH0 | 1.00EH00 | 1.00E+00 | 1.04E+00 | 1.03E+00 | 1.54F+00 | 1.0GE 1.00E+00 | 1.19E+00
Ratiomaelides (Ci)

Amr24l 2,678+ AZE-04 | )L 12E-04 | 2.43EH)L | 5.15E401 AE-O .
C-14 1. 10E4H0] 4, 69E-05 | 4.69E-05 | 1.0ZEH01 | 2.16F+H01 % ) &E-OS :5[ ?&Eﬁ g%ﬁ%
Ca-137 1,09 7.63E-02 | 7.63E-02 | 9.7ZEH)3 | 2.06E+04 8. 91E-02 | 8.91E-02 | 2.77EH04
Ba-137 9975403 7.25E-02 | 7,202 | 9.24F403 | 1.96E+4 8 4k0g | B.AGE-2 | 2.63EH04
237 231 9.B5E-08 | 9.85E-08 | 2.14F-02 | &.53F-02 07 | 1'15-07 | 6 08602
239 . 46EH0 2.3%F-05 | 2.33F-05 | 5.0¢EHO0 | 1.07EH01 05 | 2:72-05 | 1 44g+01
Rr240 1.43F; 6, 10F- 6.10E-06 | 1.3ZE+00 .B1E 06 | 7,1ZE-06 | 3.76E+00
Bur-241 1,601 6.84E-05 | 6.BAE-05 | 1.48E#01 | 3.15E+01 7 ME-0% | 7.98E-05 | 4.2ZZEH01
Sr-90 5.13FH3 2.6ZE-02 | 2.62E-02 | 56803 | 1.2AE+04 3 oed-2 | 3.06E02 | 1.62EH04
¥-90 6. 135403 2.628-02 | 2.6Z2-02 | 5.68EH03 | 1.721F+04 3 Dof-@ | 3.06E-02 | 1.62E+04
Te—99 7.56FH11 1.34E-03 | 1.34E-03 | 7.01EH01 | 1.49E+02 1 %E-03 | 1.5E-03 | 1'95E+2
Total Ounies 3.29EH04 2.03E-01 | 2.03E-01 | 3.04EHD4 | 6, 4604 4 I'E-01 | 2.37E-01 | B.67EHD4
Charlcals (M)
1.06E-03 4 ,53F-09 | 4.53E-09 | 9.82ZE-04 1 2.08E-00 b ~09 | 5.28E~09 | 2.79E-03
gﬁi 7.63E-06 3.26E-11 | 3.26E-11 | 7.07E-06 | 1.50E-05 E} %'E 3.81E-11 | 2.01E-05
As+5 1,34ED 5.73E-13 | 5.73E-13 | 1.24E-07 | Z.64E-Q7 b & 6.69E-13 | 3.54E-07
B3 1.14E04 4,856-10 | 4.83E-10 | 1,05E-04 | 2.23E-O4 3 -10 | S.66E-10 | 2.99E0Q4
Bark2 2,67 1.12F-08 | 1.17E-08 | 2.47E-Q3 | 5.15E 1 =08 | 1.30E-08 | &.9(E-03
Bet2 8.03E-08 A.43E-13 | 3.43E-13 | 7.44E-08 | 1.58E-07 & 0E-13 | 4.01E-13 | 2.12E-07
Bit3 I.91E-02 1.67E-07 | 1.67E-07 | 3.6ZE 7 .69E: 1 907 | 1,9507 | 1,03E-01
Cat2 5,46E-02 3.47E-05 | 3.4ZE-05 | 5.06E02 | 1.07E-0) 3 905 | 3.99E05 | 1.44ED1
Cat2 2.53E-02 1.62E-07 | 1.62E-07 | 2.34E-02 | 4.97E 1 8907 | 1.89E07 | 6.66E-02
Cet3 82E 3. ME-08 | 3,34E-08 | 7.25E03 | 1.34E-02 J.9E-08 | 3.9CE08 | 2.06E-02
O3 3.156-10 1.34E-15 | 1 34E-15 | 2,92E°10 | 6.19E-10 1.5E-15 | 1.56E-15 | 8.30E-10
Cort3 4 .83E-06 2.07E-11 | 2.07E-11 | 4.48E06 | 9.51E 2.41E-11 | 2.41E-11 { 1.27E-05
Cet 6.0D5E-04 4 40E-09 | 4.40E0Q9 | 5.61E-04 | 1.19E03 5.14E-09 | 5.14E-09 | 1.6(E
Chrt2 3,27E-04 1.40E-09 | 1.40E-09 | 3.03E 6, 44F 16309 | 1.63E09 | 8.63E
Fert2 3.95E-06 1.69E~11 | 1.69E-11 | 3.66E-06 | 7.76E 1.97E-11 | 1.97E-1l1 | 1.04E-0S
}Fgﬁ . 1.14E-01 4.87E07 | 4,8B7E07 | 1,06E01 | 2.24E01 5,68E-07 | 5.68E-07 | 3.00E-01
1. 93E-04 8.26F-10 | 8.26E-10 | 1.79E-0Q4 | 3.80E-04 9.63E-10 | 9.63E-10 | 5.09E-04
%ﬂ 2.34FH00 1.01E-05 | 1.00EO5 | 2.1JEHOD | 4.60EH00 1.18E-05 | 1.18E-05 | 6.17EHO
Lart3 E A.3E-09 | 33809 | 7.3ZE 1.55E-03 J.9%E-09 | 3.94E0% | 2,08F
ggzz 4, 83E-Q7 2.078-12 | 2.07E-12 | 4.48E-0 S, 50E-07 2.01E-12 | 2.41E-12 | 1.27E-06
1.60E-07 6.86E-13 | 6.86E-13 | 1.49E-07 | 3.16E-07 8.0CE-13 | 8.0CE~-13 | 4.23E-07
Mo 3.58E-02 1.5E-07 | 1.58E-07 | 3.31E 7.03E 1.76&-07 | 1.78E-07 | 9.43E
Mot 2.39E-05 1.08E-10 | 1.08E-10 | 2.27F-05 | 4.71E-05 1.26E-10 | 1.26E-10 | 6.31E05
Nat 2.23E 1.94EH02 | 3.33E-03 | 1.94EH02 | 2. 2.90EH02 | 2.27E402 | J.89E-03 | 2.50EH02 | 7.44E
Ni+3 2.72E-02 1.16E-07 | 1.16E-07 | 2.37E 5.34E-02 13507 | 1.3%-07 | 7.16E
m 3.27E-05 1.40E-10 | }.40E-10 | 3.03E-05 | 6.43E05 1.6JE-10 | 1.63E-10 | 8,62E-DS
3.18E-02 2.04E-07 | 2.04E-07 | 2,94E-02 | 6,25E02 238607 | 2.38E07 | 8.38F
Buat 9, 45E-05 4 04E-10 | 4.04E-10 | 8,75E05 | 1.86E04 4 JIE-10 { 4.71E-10 | 2.49E-04
Rbt 7.94E-07 340E-12 | 3.40E-12 | 7,36E-0 1,56E-06 J.96E-12 | 3.96E-12 | 2.09E
Rert7 3.58E-07 1.5-12 | 1.53F-12 | 3.3ZE0 7.04E-07 1.786-12 | 1.78E-12 | 9.44E-07
Hir3 2.81E-06 1.20E~11 | 1LZE-11 | 2.61E-06 | 5.53E06 1.60E-11 | 1.40E-11 ¢ 7.42E
Rurtd 3.92E-06 2.51E-11 | 2.51E-11 | 3.63E-D 7.71E-06 2.92E-11 | 2.928-11 | 1,03E-05
Setb 4 LEE-Q7 1.39E-10 | 1.39E-10 | 4.13E-07 | B.7/E-O7 1.63E-10 | 1.63E-10 | 1.16E:
Sivh 5,27E-02 2.25E-07 | 2.22E-07 | 4.89E-02 | 1.04E-01 2.63E-07 | 2.63E-07 | 1.39E-01
Srt2 1.26E-03 5.38E-09 | 538609 | 1.17E03 | 2.48E-03 6, 28609 | 6,28E-09 | 3.3Z0
Teth 2.74E-06 1,756-11 | 1,73E-11 | 2,54E . 3EE 2.04E-11 | 2,04E-11 | 7.22ZE
D242 3.51E-01 1 50E-06 | 1,50E06 | 3,25601 | 6.90E-01 1.75%-06 | 1.75-06 | 9.2501
22 2.57E 1 10E-11 | 1,10E-11 | 2,36E 5.06E-06 1.28E-11 | 1,28E-11 | 6.79E06
Zr+iy 8.03E-08 3.53E-13 | 3.43E-13 | 7.G4E-08 | 1.58E-07 4,01E-13 | 4.01E-13 | 2.12E-07
Al (CH)4- 5.67EH1L 1.77E04 | 1.77E-04 | 5.25EH 8.2554+0]1 2.06E-04 | 2.06E-04 | 1.09E+02
- 3.04E-10 £.39E-10 | 6.39E-10 | 2.82E-10 | &6.71F-10 7.45E-10 | 7.45-10 | 1.37E-11
Cl- 2. 24F 7.60E05 | 7.60E0Q5 | 2.08EH00 | 4428400 8.87E-05 | 8.87E-05 | 5.92E+00
an-2 1,03E+01 2.3E-07 | 2.30E-07 | 9.52E Z,0ZE+01 2.68E-07 | 2.68E07 | 2.71EH01
Cr((H)4- 2.91E 9.64E-06 | 9.64E-06 | 2.69EH0) | 4.48E+00 1.13E-05 | 1.13E05 | 5.95E+00
F- 3,76EH00 4 JE-05 | 4.30E~05 | 3.49EH00 | 7.40E¥00 5.01E-05 | 5.01E-05 | 9.9ZE+00
I~ 2.99E-04 3.2IE08 | 3.21E 2.77E 5.88E-04 3. 74E-08 | 3.74E08B | 7.88E-04
NCe- 3,13E+H01 135 L35E-04 | 2.90EH)L | 6, 16EHQ] 1.57E-G4 | 4.54EH+)1 | 8.26E+01
NCB- 3,57E+H02 3.75%E-03 | 3.7FE-03 | 3.26E 6,93E4H02 4, 38K 4. 383 | 9.29E+02
CH- 1,57E 1.64EH2 | 2.77E-04 VAUEHD | 169K 1.86FH02 | 1.68E+02 JZHE: 1.68EH02 | 2.20EH)2
O4-3 1.89E+01 B.07E-05 | 8.07E-05 | 1.7568401 | 3,00EH01 9.4JF-05 | 9.41E05 | 3.98EH)1
4-2 6.69EH0 2.87E-05 | 2.87E-05 20E: 1.3ZEH01 3.HEDS LS4E-{) 1.76E4H01
TcOl- 7.33E-03 1.29E-07 | 1.29E-07 | 6.79E-Q03 | 1.44E02 1.51E-07 | 1.51E~07 | 1.93E
B 3.0ZEH04 | 3.38E+02 LZERG G6E 8,.67EHL L30EHQG | 3.95EH2 BZE B6E: 7.04E403
& Carben .S0E 4 27E-05 | 4.27E-05 J2HE 6,88EH00 4 ,986-05 | 4,98E~05 | 9.2ZEH00
o 2.49E-02 1.07E-07 | 1,07E-07 | 2.31E-02 | &.90E-02 1.24E-07 | 1.24E-07 | 6.578-02
%}2 .06E-10 1.27E-09 L2TE: 5.61E-10 | 1,33E-09 1,48E-09 | 1.48E-0% | 2.73E-11
&
% 1.7ZE-05 3.61E-05 | 3.61E-05 | 1.59E-05 | 3.79E-05 4,21E-05 | 4.21E-05 | 7.74E-07
H2
I2
N2
ND
ND
N2
2
2
%DO].‘LC Mion 7.89E-09 1.66E08 | 1.66E-08 | 7.31E-09 | 1. 74E-08 1.93F-08 | 1,93E-08 | 3.55-10
Glycolic Acid
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WHC-SD-WM-TI-737

Revision 0
STREAM NAVE 47 48 49 50 53 54 55 56 57 ]
LID CMANENTS
Total Mass Flow (ML) -[ 1. 48EH4 9.15EH00 | 1,48F404 9.25E-01
Radicruclides (Ci)
A 241 9. S9E+04 3.93E+01 | 9,.59E+HD4
14 2:17Er03 1336000 | 2,176+ R
Cs=-137 3. 14E+07 1.95EH)4 | 3. 14FH07 1.628
Ba-137 2.99E407 1.85EH)4 | 2.99EH7 1. 545403
237 6.29EHL 3.8/E02 | 6.23EH01 3.22-03
239 2.52EH04 1.56E+01 | 2.52E+04 1.30E400
Rr-240 6.25E103 3.88EH)0 | 6.25EH3 3. 2E-01
Pu-241 7.03E+H04 4,36EH01 { 7.03EH04 3 63E
Sr—20 5.0/EH07 3.14E+04 | S5.07EHO7 2. 67E403
= S B8 oy {9
Total Curies 1 1.0IEH05 | 1. 4:2E-01
Chanicals (M)
1, ATEHOO 9, 1.47EH)0 7.6(E-05
ﬁa 7.36E 4. 5F-01 | 7.36EH)2 826802
At 2, B0E: 1.73E-05 | 2.80E-02 1.
AstS 2.2%E-03 1. 408-06 [ 2.25E-03 1.16E-07
Bat2 3.72E 2.31E-03 | 3.7ZEH00 1.9E04
Bet2 3.06E-03 1.90E-06 | 3.06E-03 1.58-07
Ri+3 2. 30E: 1.558-01 | 2.5(EH2 1.29F;
CatZ 1. 44EH02 8.93E-02 | 1.44EH02 7. 43F-
CcH2 6.57E 4,04E-03 | 6.51EH0 3.37E-04
[ 2. 1.43E-01 | 2.34EH02 1.21E:
k3 1L1EADS 1.08E-08 | 1.75E105 9.01E-10
- |Cert3 1.48E-06 9. 17E-10 | 1.48E06 7.63E-11
Crt3 5.7ZEH) 355802 | 5.7ZEW01 5.87F03
Cst 1. 1.14E03 | 1.B4E 9_SOE—)
Cut2 1.87E-01 1.16E-04 | 1.87E-01 Xy
Ferdd 1.5E 4. 70E-01 | 7.58E 3.91E-Q2
%‘iﬂ 8. 77E 5.44E-05 | 8.76E-02 4, 53E-06
2.95EH)] 1. 2.94EH) 1,578
Lat3 2. 28610 1.42E-02 | 2.286H01 1.18E-03
m"% 8.21E 3. 8. b ZAE
bvie 308 1308 | 50k 0 1SR
Nat 6. 59EH)2 4 1 | 6.59EH2 3.96E-02
Ni+3 2.05EH)2 1.27E-01 | 2.056+02 1.06E-02
m 8.B4E-02 5 | 8.B4E-02 4, S6E~06
2.91EH)1 1.81E-02 | 2.91EH)1 1. 0E
Brtd §.30E01 2.69E-04 | 4.34E-01 2.25E-05
k3 1.92E-01 1.19E-04 | 1.92E-01 9.
Serth 3. 29500 2 3. 298400 1.70E:
Sirk 2.3]EH02 1.43E01 | 2.30E+2 1.19E-02
Sr+2 3.64EH01 3.63EH01 1.88E-03
ThrH, 2.76EH0 2. 7T7TEH0 1 43E-04
Ti+y 1.54E-01 9 54E-05 | 1.54E01 7.
L2t2 1. S4EH)3 9, 57F-01 | 1.54EH3 7.93E-02
Art2 5.04E-01 5.03E-01 2.60E-03
Cl- 8.93EH00 5.35E-03 | 8.93E+0 4, 67F;
oG-2 1.08EH)2 6.7ZE~02 | 1.08E+02 5.59E-03
F- 6, 76EH)1 6.78EH)1 3.30E-03
I- 1,39E-03 8,61E07 | 1.29E3 7.17E-08
Iierd 6. 14EHL 6. 14EH0] 3.17E-03
N 9, B0EH0Z 6.08E-01 | 9.80EH2 5.06E
CH- 3,13EH)3 1.9 3. 135403 2.33E01
FO4-3 4, J6EHI2 2.96E-01 | 4.768EH2 6.37E-02
042 2. S4EH0L 2. 548401 1.31E-03
TecO4= 9.03E-0L 5.60E-04 | 9.02F-01 GRE)
mCaxcrjnita 2.69E+03 1.67EH00 | 2.69E403 1.398-01
M2
c Carbon B.68EH0L 5.38E-02 | B.68EH01 &4 48F-03
- ZH2D .19E+03 7.37E-01 | 1.19E%03 6.14E-02
ALXR
Amie0s
As XI5
BAL3
BaD
BeD
Bixm
CeD
D
Ca3
X
Co23
Cr203
Ca20
[oT¥]
Feld3
%
2208
D
MoO3
Na2D
NiXG
37 7]
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47

48

49

7 . SUEF02

4,901

7. 93EH02

& L0E-02
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Revision 0
STREA NAVE 50 61 62 63 ) 66 67 200 300 301
LIUID COMECNENTS
Total Mass Flow M) | &.66EM3 | 6.65E+03 | 6.65EH3 | 6. 3.198403 | 3.158+03 | 1.05EH06 | 1.48E405 | 1.485+05
@ §EEe | EES | SRR | SoE 319806 | 3.15E+08 | 8.6 1:4708 | I'aEios
Specific ty 1.19E400 | 1.19E+00 | 1.19E+00 | 1.198400 1.00E400 | 1.008 119400 | 1.01E+00 | 1.01E+00
Racticraxclides (C1)
(2241 4 97EH0L | &.96EH0L | 4.96EH01 | 4.96E+01 JBEBH03 | 5.15E401 | 5.158401
C-14 208401 | 2.088401 | 2.06E+01 | 2 0801 3.29F403 | 2)16E+01 | 2.T8E4GL
Cs~137 T:59E+04 | 1.95E+04 | T.95E+04 | 1.99E+00 306 | 2014805 | 2014EM04
Ba-137 1.B9E 1.896H04 | 1 89F+04 | 1 89E+04 2.99EK06 | 2.03EH04 | 2.03EM4
237 §3TE-02 | &.37E-0Z | &TE-OZ | &.3GE-02 §97E400 | 5512 | 4 5%F
739 104E01 | 1.04EH01 | 1.D3E#0I | 1.08E+01 1.64EH03 | 1.07E+01 | 1.07Er01
240 271600 | 2.7IEH00 | 2.70E+00 | 2.70E+0D 4 20PH02 | 2'BIEH0 | 2.B1E
Rur-241 J.04E+01 | 3.03E401 | 3.0EHOL | 3.03EHL 4815103 | 3.156+01 | S.15EH01
Sr=90 1. 16E+04 | 1-16E+04 | 1.18E+04 | 1.16E+04 18506 | 1.21E+v04 | 1.Z0E+04
£, PR Las 18| e pak | 0|
Total Cucles 6.2F+04 | 6.Z3EH04 | 6.ZFH04 | 6.225404 J.67EH06 | 6.51E+04 | 6.81E+04
Chamicals (MI)
At 2.01E 2.01E 2.01E-03 | 2.01E-03 3.16E-01 | 2.06E-03 | 2.08E
A3 1405 | T.4%-05 | 104505 | 1.4%-05 2.298-03 | 1.56E-65 | 1.50-05
At 2.54E-07 | 2.5KE-07 | 2.54E-07 | 2.5AE-07 50305 | 2.84E-07 | 2.84E-07
B3 2104 | 21 2104 | 2104 3.41E-02 | 2.Z3E-04 | 2.23E-04
Bariz 4 9E 4 9EE-03 | 4.96E-03 | 4-9%-03 7.8%-01 | 5:1%-03 | 51503
Betz 1,507 | 1.508-07 | 1.528-07 | 1.57E-07 241805 | 158e-07 | 1,58
Bi+3 7.4 TRLE-0Z | FAlE-02 | 7.3E-02 1.17E+01 | 7.89E-02 | 7.9
CatZ 1704E-01 | 1.08E-01 | 1.03E-01 | 1.03E-01 1.648401 [ 1°07E-01 | 1.07E-01
G2 §.79E §79E-0Z | 417902 | 4i7EE 756400 | 5.49E 5 iGE
Cart3 1 48 1.4 1.4BE-02 | 1.48E-02 23540 | 1/5& 1/ 5F
Gnt3 5.97E-10 | 5.9JE-10 | 5.96E-10 | 5.96E-10 56508 | 5715F-10 | &,19E-10
Cot3 9:17E-06 | 3.16E-06 | 2.16E-06 | 9,108 1.45F-03 | 9.51E-06 | 9.51E-06
Cat 1TE-03 | 1015-03 § 1'15%-03 | 1.05-03 1.8%-01 | 1.2 128
Qrz 6.21F 5. 20E-04 | 6.20E-04 | 6. 20E-04 5 8F-02 | 6.54E04 | 5.44E-04
Fatz 7 49E-06 | 7.58E-06 | 7 4EE-06 | 7.47E-06 1.19E-03 | 7.7¢E-06 | 7.76E-08
T3 216801 | 2)16E-01 | 2)168-01 { 2.16E-01 34ZEM0L | 202601 | 2.24E-01
2 3.67E-04 | 3.66E-04 | 3.86E-04 | 3.66E-04 S.8E-0Z | 3.808 3.80E-04
" G QAEHD0 | A 4KEHD0 | 4 43E+00 | .43E+00 7.03FH02 | & 61Ev00 | 4 61EHO0
Lart3 L0E-03 | 1'SE-03 | 15003 | 1150E-03 23701 | 155603 | 1.5
3 9'17E-07 | 9.16E-07 | 9.16E-07 | 9.1E-07 1.4 9.51E-07 | 9.31E-07
3.04E-07 | 3.04E-07 | 3.04E-07 | 3.04E-07 4.6gE-05 | 3'1¢F-07 | 3.0
Mt & 76E 6.78E-02 | 6.78E-02 | 6.77E-02 1.07EH01 | 7.02E 7035
Mot 4, S4F 4 S4E-05 | 4 S3E-05 | 4.S3E-08 7.19E &4.7eE-08 | 4. 7eE-05
Nat 535402 | §.35+02 | 53402 | 5. By 5 43F 5143E
Ni+3 51 5102 | 5.1%-02 | 5.14E-02 £.1900 | 5736 L3174
Notd 5.20E-05 | 5.20E-05 | 6.20E-05 | 6,19E-05 9.875-03 | B.43E-05 | 6.43E-05
6.03F 602 | 6.02E-02 | 6.0ZE-02 9.54F400 | 6.92E 6.9
Bk 179504 | 1.79E-06 | 1.79E-04 | 1.79E-04 2.B4E-02 | 1.85F-04 | 1.B6E-04
ot 1.5E 1.51E-06 | 1.5iF-06 | 1.50E-0e 2304 | 103K 1 56E
Ret7 5707 | 6.78E-07 | 6.78E-07 | B.7EE-07 T.07E-04 | 7.04E-07 | 7.04E-07
Rirt3 5.34F 53GE-06 | 5.3%-06 | 5.33E-06 B4E-04 | 553 5.53E-06
Rt 744E-06 | 7.43E-06 | 7.43E-06 | 7.4ZE-06 1.18E-03 | B.5ZE-06 | B.3E-08
Sett BI4EE-07 | B.4EE-07 | BI4SE-07 | B.4SE-07 1304 | 1.3Z6-05 | 1.47E-05
St+y 1.00E-01 | 1.0E-O1 | 9.99E-02 | 9.9BE-02 1)56E401 | 1.04E-01 | 1.C4E-01
Sr2 2.39E-03 | 2.39%E-03 | 2.39E-03 | 2.36E-03 378801 | 2 48E-03 | 2. 4%E-03
Tatb 5TI6F 519F 06 | 51806 | 5.16E-06 BL2ZZE-0h | 59F-06 | 595
22 B.65%-01 | 5.65E01 | 6.55E-01 | 5.64E-01 1.0582 | 6.O0E-01 | &.90E-01
22 L BE L 8BF06 | 4.8%E-0s | 4 87E-06 773k 5.06E-05 | 5.06F
71+ 1.5E-07 | 1.526-07 | 1.%0E-07 | 1.5E-07 2.41E-05 | 1.56E-07 | 1.585-07
A1 (CH)4- 7 aEwl | 7.8 | 7 80EH0L | 7IB4EHL 1.26F B8.26E401 | B 26EH0L
- 9'BF-17 | 918515 | 9 8E-12 | 0.84E-12 1.56E-03 | 6.2(E-03 | 6.20E-05
ci- (26RH00 | 4 2BEN00 | &125B400 | &I25E00 6. 74EMZ | 4.4TEWD | 4 &7ER00
62 1950 | 1.956+01 | 1.95E+01 | 198401 3088403 | 2.02B+01 | 202401
(a4 4 L2EEA00 | 4 27EH0D | 4I27E+00 6. 7TBHZ | 4400 | §aeE
B- 7.TiE 71E00 | 7.13EH00 | 70128400 1.158403 | 77406400 | 7)40E
I- SE7E-04 | 5.G6E-O4 | 5.66ED4 | 5.66E-04 BLOTE0Z | 305 3. SgE-03
- 5.94E+01 { 5.94E+01 | 5.94E+01 | 5.93E+01 5.41E403 | 1io7Es02 | 1 07Es02
B~ G.GEEHO0Z | 6.68EHIZ | 6.6EERZ | 6.67E 1.06E+05 | 6.985H12 | §.5EHZ
G- 1,588 1.586+02 | 1586402 | 1.58E 2 50EH0 | 3.54E 3.54EHZ
R¥%-3 ‘BGEHOL | Z BEEMOL | 2.BEEWOL | 2.BEEH0 453EH03 | 3716ER0L | 301EEH01
-2 1.276+01 | 1.27E+01 | 1i27E+01 | 1.27E+0L 2.01EH3 | 1208401 | 1.328+01
TeDi- 1:39% 1.595-02 | 1°39E-02 | 1.39E o EE 1.50E
20 59 50GES | 5:068+03 | 5.06E 3.19E+03 | 3.19B+03 | 8.0Z8+05 | 1.46E#05 | 1.46E+05
Qraanic Carbon & BAE 5 63EH00 | 5.63EH0D | 6.6ZEHO0 1,0403 | 686 6. 88E
: £ 702 | 4.73E-02 | 4 77E-02 | 4. 7ZE-02 7.58EH00 | 4 90E-02 | 4 90E-02
B 1.96E-17 { 1.96E-11 | 1.96E-11 | 1.96E-11 3.10E-00 | 2.82E-09 | 2.82E-05
&
o 5.57E-07 | 5.56E-07 | 5.56E-07 | 5.56E-07 8.81F-05 | 8.00E-05 | 8.00E-0S
e
z
17
N2
i3]
NE
7}
-
ane
yeolls Arien 2.56E-10 | 2.5%-10 | 2.5%-10 { 2.5-10 4.04E-08 | 1455400 | 1.4EH0
Glycolic Acid
Kerozene
N3
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STREAM NAVE 80 81 62 63 65 6 67 200 300 301
SOLID COMENENTS
Total Mass Flow M) | 6.66E-0L | 6.65-01 | 6.65-01 | 6.64E-01 | 7.96BH2 | 7.9eE+0z | 1.0%+02 | 1488004 [ 1.488+04
Radionaclides (Ci)
241 3.56EH00 | 3.56E+00 | 3.56Et00 | 3.56E+00 5.64EH02 | 9.59E+04 | 9.59B+04
C-14 B.06E-02 | B.DEE-02 | B.0F-02 | B.DE-02 17288401 | 2.17E+03 .2.:17E+03
Cn=137 1176403 | 1.17EA3 | 117E+03 | 1017E+03 1858405 | 3.208407 | 3.205+07
Ba-137 I1EHS | II[EHS | 1 1003 | 10 1 76E+05 | 3.04EH07 | 3.04%+07
237 2.3 | 231505 | 2.31E-03 | Z.31E-03 366E-01 | 6.23E401 | 6.23E401
239 §.3%-01 | 5.32E-01 | 9.34E-01 | 9.33E-01 1.485402 | 2.52B004 | 202E404
240 2.37E-01 | 2.3Z-01 | 2.3Z-01 | 2/3%E-01 3.6JE+0L | 62403 | &.29E+03
Fu-241 Z.61E+00 | 2.61E 2.61EH0 | Z.BIE+00 4.13BW0Z | 70038404 | 7.03EH04
] 1.68E403 | 1.e8E+03 | 1 86+03 | 1. 2.98E105 | 5.07E+07 | 5.07E+07
Tor99 RE0l | 3okt | 3amer | 3 aED: Lim | 30 | 255
(i . . . . . . -
Total Curies 6.05E+03 | 6.05E+03 | 6.04E+03 | &.04E+03 958405 | T.6AE+08 | 1 64E+08
hemicals (MI)
5.47E-05 | 5.47E-05 | 5.46E-05 | 5.46E-05 8.66E-03 | 1.57E+00 | 1.47E400
ﬂa 5.96F-02 | 5.96F- 59503 | 5002 9 43F4H00 | 7.36EH02 | 7.36EH02
3 1.04F-06 | 1.04E 1.04E-06 | 1.04E-06 1.64E-04 | 2.B0E-G2 | 2.B0E-02
B8.36E-08 | B.36E-08 | B.3E-08 | B.3E-08 1.32E-05 | 2.25E03 | 2.25E-03
Bark2 1.385-04 | 1.39E 138604 | 1.38E-04 2.19E-02 | 3.72E400 | 3.73Ev00
1.148-07 | 1.14E-07 { 1.14E-07 | 1.13E~07 1.80E-05 | 3.06E-03 | 3.08E-03
B3 9.29F-03 | 9.29F 32803 | 9.28F-03 147EH0D | 2.50E402 | 2)seEH02
Cart2 5.35F-03 | 5.35F 5.34E-03 | 5.34F-03 B.46E-01 | 1.34E+02 | 1.a4E402
2.47E-04 | 2.4ZE-04 | 279ZE-04 | 2i4ZE-04 3 8E-02Z | 5.5ZEH00 | &.5ZEH0
Cat3 B.6%E-03 | €. 8.68-03 | 8.67E-03 1. 2.34E+2 | 2.34E+02
Crt3 6.48E-10 | 6.48E-10 | 6.48E-10 | 6.47E-10 1.0%-07 | 1.7€-05 | 1.7%-05
Cotd 5.49F-11 | 5.49E-11 | 5.48-11 | 5.48E-11 869 1.48E-06 | 1.48F-06
Gr+3 4.2F-m | 4203 | 4 ZE-03 4.%-03 6.69E-01 | 5.7ZF+01 | 5.72Ew01
Ce+ 6805 | 6.83E-05 | 6.B3E-05 | 6.8E05 1.08F: 187400 | 1.67E
Cut2 6.96E-06 | 6.955-06 | 6.95E-06 | 6.99%—06 110E-03 | 18701 | 1.67E-01
Fet3 2.808-02 | 2.81E-02 | 2.81E-02 | 2.B1E-02 4 T.SHEWZ | 7. SEEH2
3.26E-06 | 3.25E06 | 3.25E-06 | 3.25E-06 51E B.76E-02 | B 76E-(2
% 109503 | 1.09E-03 | 1.09E-03 | 1.09E-03 1.73E-01 | 2:94B401 | 2.94E401
L3 84804 | BI4TE 8.47E-04 | B.46E-04 1.34E-01 | 2:288+01 | 2268401
m& 3004 | 3.05-04 | 3.04E-04 | 3.04E-04 s 8.20E+00 | 8.20E+00
b 6503 | 6.64E-03 | 5.64E-03 | 6.64F-03 1.0 1798402 | 1.79E02
M+ 1719F06 | 1.19E-06 | 1.19E-06 | 1.19E-06 1.8585-04 | 3.20E-02 | 3.20E-02
Ei':s %%_.—% %2%8% %'2“1153% %'603-03 ’igmoo g'oszm g'uss-voz
Eﬁ: 3.28F-06 | 3.28E-06 | 328606 | 3.28E-06 5 90E-04 | 878302 | B.85E-02
1.08E-03 | 1.08E-03 | 1.066-03 | 1.08 1.7iE-01 | 2.91EHT | 2.91E+01
Fu 1.61E-05 | 1.61F-05 | 1.61E-05 | 1.41E-05 25503 | 4.34E01 | 4. 3%E-01
Rrk3 7.12E-06 | 7.11E-06 | 7.1IE-06 | 7.1CE 1.13E-03 | 1.978-01 | 1.928-01
Serth 1.2ZE-04 | 1.27E-04 | 1.27E-04 | 1.22E-04 1.94E-02 | 3129E400 | 3.29E+00
S+ B.56E-03 [ 8.56E-03 | B.5%E-03 | B.S4E-03 1.36E+00 | 2.30E+Q2 | 5.50E+02
1.355-03 | 1.35%-03 | 1.3%-03 | 1.35-03 2:14E-01 | 2T63EM0] | 3.63E+01
‘03F-04 | 1.03E 1.03E-04 | 1.03E-04 1602 | 2.78E400 | 2.788+0D
Tit, 5.71E-06 | 5.71E-06 | 5.71E-06 | 5.70E-06 9 04F04 | 1.S4E-0L | 1.54E-01
5.70E-02 | 5.70E-02 | 5.70E-02 | 5.69E 9 03E+00 | 1.34EH03 | 1.54F+03
) 1.87E-05 | 1.87E-05 { 1.87E-05 | 1.87E-05 2796E-03 | 5.03E-01 | 5.0GE-01
Cl- 3.33E-04 | 3.2%E-04 | 3.32E-04h | 3.3F% 5.26E-02 | B.9TEH0 | B.9SE+G0
oB-2 %.03F 4.078-03 | 4.0ZE-03 | 4.0F 6.37E-01 | 1.08F#H02 | 1.08E
o 257 2.5%-03 | 2.5E-03 | 2.51E-03 3.99E-01 | 6.78EM01 | &.78E+01
I- 5.16E-08 | 5.1%-08 | S1%E-08 | 5.1 8.16E-06 | 1.39E-03 | 1.35E-03
e~ 2.26E 5.2BF-03 | 2.28F~03 | 228603 3.61E-01 | 6.14EM01 | 6.14E+01
NB- “GAE 3.64E-02 02 | 3.63F 5 76E+00 | 9.BOEMZ | 9.B0E
o 1.67E-01 | 1.67E-01 | 1.67E-01 | 1.67E-01 2'6%E+01 | 3 103 | 3.13EH3
a3 SEE-02 | 4,588 ; 4 57E T.255400 | §.78E4H02 | 4. TEEHZ
042 9.5 9.44E-04 | 9.44E-04 | 9.A3F-04 1.502-01 | 2.54E+01 | 2.54E+01
TeO4- 33505 | &l3%-05 | 3)3%-05 | 3.3F-05 5:31E-03 | 9.0ZF-01 | 9.02E-01
Cancrinite '99E-02 | 9.99E-02 | 9.98E-02 | 9.97E-0Z 1.586+01 | 2.69Ev03 | 245E4+03
M2 3.7C-05 | 3.7FE-05
Qrganic Carbon 3.22E-03 | 3.22E-03 | 3.22E-03 | 3.22E-03 5.10E-01 | 8.6BEM] | B.68E+01
12800 &.42E02 | 4.31E-02 | 4.41E-02 | 4.21E-02 €.99F400 | 1.19E+03 9E
ﬁ%. 3.33E-07 0
2.97E-03 | 2.97E-03
1203 T.03E-0Z [ 1.
403 4 H1E-09 | &4 41E-09
8205 3.B4E-10 | 3.84F-10
B0 ‘ 8.0%-02 | B0SE-02
BaD 8. 7 | B.65E-07
Be) 9.01E-10 | 9.0IF-10
BB 3.51E-05 | 3.51E-05
b 2.30E-02 | 2.30E-02
CD 5 04E-06 | 5 04E-06
Cad(3 2.94E-05 | 2.94E-05
G203 2.01E-12 | Z.01E-12
Co23 1.03E-19 | 1.03E-09
CeX 0 2.24E-04 | 2.24E-04
Cu2D 2.808-07 | Z.BE-07
ao 8.57508 | 8.57E-08
Fed(B 13504 | 1.3%-04
FeD 7.65E-10 | 7.6%-10
1.40E-06 | 1'40E-06
3.04E-10 | 3.04E-10
oo SEED | N
i 2.30F-02 | 2.308-02
% 1.39E-06 | 1.29E-06
31E-11 | 31%E-11
i g 1o
NZB 3556085 | 3.53E-05
NGz 1.58-08 | 1.58E-0B
B.88F~06 | B.BEE-06
):¥e7) 6.64E-08 | 6.64E-08
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SIREAM RAVE 60 61 62 %) 65 &7 200 300 301
.70 OMEHENTS
Chemicals Continued (ML)
R0 1.31E-10 | 1.31E-10
Rad)7 7.0Z-11 | 7.02E-11
Rhad 2.4TE~08 | 2.47E-08
RA03 1. 20E- 71.20E-10
Sel X3 5.41E-07 | 5.41E-07
Si0e 5.68E-01 | 5.64E-0
8 8, 34K 8, 34E-)!
S0 4. 60E 6O0E-06
ToX)7 3.3E-07 | 5.33E-07
To237 1.7 1. 738100
TeQ2 2,3E-10 | 5.58E-10
THOR2 3.23E-07 | 3.2%E-07
Til2 2.37E-05 | 2.37E-05
19t ZIE04 | 2,22E-04
a0 6.45E-08 | 6.45E-08
e 9.6HED5 | 9 -05
o1
Q4
Dicyclopartadiene

un 4. 91EH00 | 4.91EHO0
Silico-Titanate 2.95-02 | 2.956-02 | 2.94E-02 | 2.94E-02 | 7.98E+02 7.96EH2 | 4,67EHN0 JOAEHIZ | 8, 04FHD2,
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Revision 0
STRESM RAE 302 303 304 305 306 307 308 309 30 3
LIQUID OOMECHENTS
Mass Flow QMD) 1.76EH03 [ 1.46EH05 | 1.46EH0S JAEBHDS | 1.01EHDS | 1.1EH3 | 1.00EHS | 4.49EH04 | 4.4
m (L 1.74E406 | 1.43E408 | 1.45E#08 | 1.456408 | 1.01EH08 | 1.10FH06 | 1.00E+H0B | 4.35EH07 | 4. 356407 2%
Specific ty W01E+00 | 1.01EH)0 | 1.0 1.00FH0 . DOEx 1. 1.00E+00 | 1.03E+0C | 1.03E+00 | 1.03EH00
Raiaclides (CL)
Anr-241 6. 11E-01 | 5.09E401 | 5.09E+01 | 5.098H01 | 1.156-05 | 1.15E08 | 1.1-05 | 5.09e401 | 5. .
C-14 2.56E-01 | 2.13EH01 | 2.13E+01 | 2.13B+01 | 4.B1E-06 | &.81E-09 | 4.80E 2,13 EH01 ZoléE'E'I"’g% 211%:8%
Cs—-137 2.54EH2 | 2.12E404 | 2, 12BH04 | 2.12EHD4 | 4.77E-03 | 4.77E-06 | 4.76E-03 | Z.12E+04 | 2.178404 2. 14B404
Ba-137 Z.41EH02 | 2.01E+04 | 2.01E+04 | 2.01EH04 | 4.53E-03 | 4.53E-D6 | 4.53F- 2.01IEHG | 2.01E+04 | 2.03EHD4
237 2.00E-04 | 4.88E02 | 4.48E-02 | 4.48E-02 | 1.01E-08 | 1.01E-11 | 1.00E-08 | 4.48E-02 | &.48E-02 | &4 53E-02
239 1.27E01 | 1.06EH0L | 1.06E+01 [ 1.06E4+01 | 2.3%E-06 | 2.39%-09 | 2.3%E 1.06EH01 | 1.06E+01 | 1-07E+01
Fu-240 3.33E02 | 2.77EH00 | 2.77E400 | 2.7JEH00 | 6.26E-07 | €.28E-10 | 6.256-07 | Z.7/E400 | 2.77B400 | Z.B1F+O0
P24l 3.7E-01 | 3.11EH01 | 3. 1IE401 | 3.11EH01 | 7.0ZE 7.028-0% | 7.01E-06 | 3.11E+#01 | 3. 13E+01 | 3.1F+01
Sr-90 1. 1.19E+04 | 1.19%i04 [ 1.19Et04 | 2.69E-03 | 2.659E-06 | 2.68E: 1198404 | 1.19E+04 | 1.21F+0&
Y-90 1.43EH02 LI9EHDG | 1.1SEHO4 | 1.19EHD4 | 2.69E-03 2.23%—06 2.6803 | 1.19E+04 | 1.1 1, 21E+04
Tc-99 1.83EH00 { 1.53E+02 | 1.53EH02 | 1.53EW0Z | 3.44E-05 | 3.44E-08 | 3.44E-05 | 1°53EH02 | 1.53B402 | 1 S4E+02
Total Quries 7.84EH02 | 6.53EY04 | 6.53E04 | 6.53EM04 | 1.47E-02 | 1.47E-05 | 1.47E-02 | 6.53E+04 | 6.53E404 | 6 61EHD4
Chanicals @)
| Agt 2.47E-05 | 2.06E-03 | 2.D6E: 2.068E-03 | 4.64E-10 | 4.64E-13 | 4.64E-10 | 2.06E-03 | 2.06E-03 | 2.08&
] 1,76E-07 | 1.48E-05 | 1.48605 | 1.48E-05 | 3.35E-12 J39E- 3.34E-12 | 1.48E-05 | 1.48E-05 | 1.50E-05
Ast5 3,13F-09 | 2.61E-07 | 2.61E-07 | 2.61E07 | 5.88E-14 JB8E-17 | 5.87E-14 | 2.6IE-07 | 2.61E-07 | 2.54E-07
B3 2.65E06 | 2.21E 2.21E 2.21E-04 | 4. 97E-11 | 4.97E-14 | 4.97E-11 | 2.21E-64 | 2.21F: 2.23E
Bert2 6.10E-05 | 53.09E 5.09E-03 | 5.09E-02 | 1.15E09 | 1.156-12 | 1.15¢ S5.09E-03 | 5,09E-02 | 5.156-03
Bert2 1.8/E-9 | 1.5E07 | 1.568-07 1.%—0’! 3.2E-14 | 3.528-17 | 3.32E-)14 | I.56E-07 | 1.56E-07 | 1.58E-07
Bi+3 9, 17F; 7.60E 7 .60E 7.60E-02 | 1.71E-08 | 1.71£-11 | 1.71E08 | 7.60E-02 | 7.60E-02 | 7.&9E:
Cat2 1.27E-03 | 1.06E-01 | 1.06E-01 | 1.06E01 | 2.39E-08 | 2.39E-11 { 2.39E 1.06E-01 | 1.06E-01 | 1.07E-01
Ca2 6.51E-04 | 5.43E-02 | 5.43E-02 | 5.43E~D2 | 1.2ZE-08 | 1.22E-11 | 1.2ZE SAIEA2 | 5.43E-02 | 5.49E
Cet3 1.83E-04 R=viog 1. 3ZE; 1.52E-02 | 3.43E09 | 3.43F-12 | 3.43E-09 | 1.57E-(2 | 1.52E-02 | 1.S4E
Cnt3 7.ME-12 | 6.12ZE-10 | 6.1ZE-10 | 6.12E-10 [ 1.38E~16 | 1,38E-19 6.12E-10 | 6.12E-10 | 6.19E-10
Cotd L1ZE-07 | 9.39E-06 | 9.39E-06 | 9.39E-06 | 2.17E-12 | 2.1ZE-15 | 2.12ZE-12 | 9.39E-06 | 9.39E-06 | 9.51E-06
Cst 1.46E-05 | 1.22E~03 | 1.2ZE-03 | 1,2ZE-03 | 2.75E-10 | 2.75E-13 | 2.7%E-10 [ 1.22E-03 | 1.22F-03 { 1.23-03
Curt2 .B4E" 6.36E04 | 6.36E-04 | 6,36E-04 | 1.44E-10 | 1.44E-13 | 1.43E-10 | 6.368E-04 | &.36E-04 | 6.44F-04
Fet2 9 Z1E: 7.67E-06 | 7,67E-06 | 7.67E-06 | 1.73E-12 | 1.73E-15 | 1.73E-12 | 7.67E-06 | 7.67E-06 | 7.76E-06
IE;HB 2.66E-03 | 2.21E-01 | 2.21E-01 | 2.21E-01 | 4.99E-08 | 4.99E-11 | 4. 98E-08 | 2.21F-01 { 2.21E-0L | 2.24K-01
%1‘2 4.51E-06 | 3.76E-04 | 3.76E-04 | 3.76E-04 | 8.47E-11 | B.47E-14 | 8.46E-11 | 3.76E-04 | 3.76E-04 | 3.80E-04
5.47E-02 | 4.56E JSEEHDD | 4. 56EHD0) | 1.03E-06 LO3FE: 1.OSE-06 | &, 4 56EH)0 | 4.61E400
Lat3 1.84E-05 | 1.54E-03 LSAE-03 [ 1.54E-03 | 3.46E-10 | 3.48E-13 | 3.46E-10 | 1.54E-03 | 1.54E-03 | 1,55
Mm-rl% 1.13E-08 | 9.39E-07 | 9.39E-07 | 9.29E-07 | 2.12B-13 | 2.12E-16 | 2.1%E-13 | 9,39E-07 | 9.396-07 | 5.51F-07
3.74E-09 | 3.1ZE-)7 AZE-07 | 3.12E-07 | 7.03E-14 | 7.03E-17 | 7.02E-14 | 3,126-07 | 3.12E-07 | 3.18F-0
Mot B.34E 6.95E L9E02 | 6.958-02 | 1.57E-08 | 1.57E-11 | 1.57E-08 | 6.955-02 | 6.95E-02 | 7.0°F
Mokt 5.65-07 | 4,71E-05 | 4.71E-05 | 4.71E-05 | 1.06E-12 | 1.06E~14 | 1.06E-11 | 4.71E-05 | 4.71E-05 | 4.76E-05
Nt 6,44 . J6E S6EHYZ | 5.38EH02 | 2.95E-04 [ 2.95E~07 | 2.94E-04 | 5.36E 5.36EHZ | 5.43E
Ni+3 6, 34F 5.286-02 | S.288-02 | 5.28802 | 1.19E-08 | 1.19E-11 | 1.1¢E: 5. 288 5.28E-02 | 5.34F
m 7.63E-07 | 6.36E-05 | 6.36E-05 | 6.36E-05 | 1.43E-1t [ 1.43E-14 | 1.43E-1]1 | 6.36E-05 | 6.36E-05 | 6.43E-05
8.20F 6.83E-02 | 6.83E-02 | 6.83E-02 | 1.%4E-0B | 1.54E-11 | 1.54E & .83E 6.83E-02 | 6.92E
Butd 2.20E06 | 1.84E-04 | 1.BAE-Q4 | 1.84E-04 | 4.14E-11 | & 14E-14 | 4.14E-11 | 1.84F-04 | 1.84E-04 | 1.86E-04
Rot 1.85E 1.04E-06 | 1.04E-06 | 1.54E-06 | 3.48E-13 | 3.48E-16 | 3.48-13 | 1.5E 1. 54E: 1.56E:
Rert7 §.35E09 | 6,.96E-07 | 6.96E-07 | 6.96E~07 | 1.5/E-13 | 1.57E-16 | 1.5/E-13 | 6.96E-07 | 6.56E-07 | 7.04E-D7
R 6. 56E-0 J.4TE-06 | S.47E-06 | S5.47E-06 | 1.Z23E-12 | 1.23B-15 | 1.23E-12 | 5.47E-06 | 5.4TE 5.33E:
Furt3 1.01IE-07 | 8.41E~06 | B.41E-06 | 8. 41E06 | 1.90E-12 | 1.90E-15 | 1.90E-12 | B.41E-06 | 8. 41F B.53ZE
Sert6 L.69E-07 | 1.41E-05 | 1. 41E-05 | 1.41E-05 | 3.17E-12 | 3.)7B-15 | 3.17E-12 | 1.41E-05 | 1.41E-05 | 1.42E-05
Si-+h 1.23E 1,03E~01 | 1.03E-01 | 1.03E-01 | 2.31E-08 | 2.31E-11 | 2.31E-08 | 1.03E~-01 [ 1.03E-0 1.04E-)
Srt2 2.94E-03 | 2,45E-03 [ 2,43E-03 | 2.45E-03 | 5.52E-10 | 5.52E-13 | 5.51E-10 | 2,4%E-03 | 2.4%E-03 | 2. 46E-03
Teté 7.05E- 5,8JE-06 | 5.B7E-06 LB7E-06 | 1.3ZE-12 | 1.3ZE-15 | 1.32E-12 | 5.87E-06 | 5.87E 5.95%E-06
022 8.18E-03 | 6,878-01 | 6.82E-01 | 6.82E-D1 | 1.54E-07 | 1.54E-10 | 1.54E-07 | &.87E-01 { &.82F-01 | 6.90E-01
&2 6, 00E: 5, 00E: 5.0CE-06 | 5.00E-06 | 1.13E-12 | 1.13g-15 | 1.13E- 5,00E-06 | 3.00E: 5.06E:
Zrty .B7E 1.56E-07 | 1.56E-07 | 1.56E-07 | 3.52E-14 | 3.52E-17 | 3.52E-14 | 1.56E-07 | 1.56E07 | 1.586-07
AL (H - 9.79E-01 | 8.16EH01 | 8.16E+0l | 8.16EH)l | 1.84E-05 | 1,84F: 1.B4E-05 | B.16EH)1 | B.16EH)1 | 8.26E#01
- 7.36E-0 6.13E-05 { 6.13E-05 | 6.13E-05 | 1.38E-11 | 1.36E-14 | 1.38E-11 | 6.13E-05 | 6.13E-05 | 6.20E05
Cl- 5.31E-02 | 4.42BH00 | 4. 4ZE400 | 4.42E400 | 1,99E-06 | 1.99E-09 | 1.99E-06 | 4.47E400 | &4_4ZF+00 | &.47E400
Q03=2 2.40E-01 { 2.0CEH0L | 2.00FEH0] | 2.00EH)L | 4.50EQ6 | 4.50E-09 | 4.50E-06 | 2.00E+01 | 2.00E+01 | 2.02EH01
Cr((H)4~ 5.0ZE-02 | 4.43EY00 | 4, 43EHO0 | 4. 43EH0 | 9.99E-07 | 9.99E-10 | 9.98E-07 | &4.43E+00 | 4.43EH00 | 4.48E+00
F- 8.78E-02 | . 7.31Et00 { 7.31FH00 | 7.31E+00 | 1.65E-06 | 1.63E-09 | 1.65E-06 | 7.31E+00 | 7.31E+00 | 7.40E+00
I- 4. 24E-05 | 3.53E-03 | 3,53E-03 | 3.53E-03 | 7.9/E-10 | 7.97E-13 | 7.96E-10 | 3.53E-03 | 3.53E-08 | 3.568E-03
Ne- 1.27E+00 | 1.06EH)2 | 1.06E 1,06EH02 | 2.39E-05 | 2.39E-08 | 2,38E-05 | 1.06EH02 | 1.06EH02 | 1.07EH02
NG 8. 28E 6.90EH2 | 6.90EH02 6.%*02 3.11E-04 | 3.11E-07 | 3.11E-04 | 6.90EH)2 | 6.90EHY2 | &.98F
B~ 4 200F 3.50EHQ2 | 3.00EH02 | 3,.50F+H02 | 7.86E-Q5 | 7.B8E-08 | 7.87E-05 | 3.50(E+02 LSOEHZ | 3.54E
43 3,74E-01 | 3.1ZE#Q1 | 3.1ZEHQ1 | 3128401 | 7.03E-06 | 7.03E-09 | 7.07E-06 | 3.12EH01 | 3.12E#+01 | 3.16FH01
2 1.56E-D 1. 1 | 1.30E+01 | 1.30E+0] | 2.93E-06 | 2.93E-0% | 2.93E-06 | 1.30EM01 | 1.30E+01 | 1.3ZEM0
T4 1.77E-04 | 1.48E-02 | 1.48E-02 | 1.48E-02 | 3.33E-09 | 3.33E-12 | 3.33E-09 | 1.48E-02 | 1.488-02 | 1.50E
HZD 1.73EH03 | 1.44EHD5 | 1.44E405 | 1.44EH05 | 1,00EH05 | 1.11EH)3 | 1.00E+05 | 4.21EH)G | &4.31E4+04 | 4. 48EH04
%ﬁc Carban 8.16E-02 | 6.80E: 6.B0EH)Q | 6.50EH00 | 4.38E 4.38E09 | 4.38E-06 | 6.B0E¥Q | 6.80EHI0 | &.88E+00
' 5.87E-04 . BAE: 4, BAE-02 | 4.84E-02 | 1.09E-08 | 1.09E-11 | 1.09E 4 B4E-Q2 | 4.B4E-02 | 4.9E-02
%uz 3,34E-11 | 2,78E-09 | 2.76E-09 7EE09 | 6.27E-16 | 6.27E-19 | 6.27E-16 | 2.76F-09 | 2.78%-09 | 2.8ZE(09
5
% 9.48E-07 | 7.90E-05 | 7.90E-05 | 7.90E-05 | 7.90E~05 | 7.90E-08 | 7.89E-05 948807
H2
2
2
N0
N
e
[+2]
ae .
Glcyc ic Ardon LVZE-02 | 1.44EH0 | 1.44EH00 | 1.44F+00 | 3.24E-07 | 3.24E-10 | 3.23F-07 | 1.44E+00 | 1.44F400 | 1,45E+00
Glycolic Acid
Karosans
L 3¢]
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WHC-SD-WM-TI-737

Revision 0
SIREAM RAVE 312 313 314 315 316 1z 318 319 320 321
LIQUID (OMECRENTS
Total Mess Flow MI) 5.93EH04 | 5.288+04 6.05EH3 5. 70EH04 | 5.93E+H04 | 5.26B+04 AEEH03
Vobume (L 5, 78EH)7 5.%’*07 6. 05E+H06 3. 70EH07 | 5.78EH07 | 5.20B+07 %365*06 %%%
Specific ty 1,03E400 | 1.02E+H00 JO0E 1008400 [ 1 +00 { 1.0ZE+00 | 1.00E+00 | 1.0CE+00
Eaiicn:c]idas (CL)
241 5.158HL | 5. 158401 5156401 | 5.15E401 | 2.56E-04
C-14 2.16EH01 | 2, 16EH1] 2.56EH03 | 2.16BH01 | 2.16F+01 | 1.08E-04 %%—ﬁ
Cs-137 2. J4Ft04 | 2 L4EH04 2.18E404 | 2, 14FH04 | 1.07E-01 | 9.63E-01
Ba-137 2.03E404 | 2.03EH4 2.03Ev04 | 2.03EHG | 1.0ZE-01 | 9.15E-01
237 4, 53E-02 | 4.53E-02 4. 3302 | 4.53E-02 | 2.2/E-07 | 2.04E-06
-Z39 1.0{51'01 1.07EH01 1.07E+01 | 1.07E40L | 5.37E-05 | 4.83E-04
240 2.8 2.81EH00 2.81EH00 | 2 BIEH00 | 1.40E-05 | 1.26E-04
Rr2il 3158401 | 3.15EH01 3. 15EH01 | 3198401 | 1.57E-04 | 1.42E-03
Sr—30 1.21E+04 | 1.21EtQ4 LZ2IEH04 | 1.21IBH04 | 6.03E-02 | 5.43E-01
Y-90 121504 | 1.21EH% 1.Z1EH04 | 1.21EH04 | 6.03E-02 | 5.43F-01
Tc-29 2. 250+04 | 2.258404 2,29E404 | 2.25E404 | 2.25E+04 | 1.12E-01 | 1.01E+00
Total Curies 8.85EH), | B.85FHD4 2.54EH04 | B.BSEHM | 8.85E+04 | 4.42E-01 | 3.98EH0
hamicals (MT)
2.08E03 | 2.08E-03 2.08E-03 | 2.08E 1.04E-08 | 9.38E-08
ﬁa 1.50E-05 | 1.50E-05 1.00B-05 | 1.50E-05 | 7.51F-11 | &.76E-10
AxtS 2.64E-07 | 2.64E-07 2.64E-07- | 2.64E-07 { 1.32F-1Z | 1.19E-11
B3 2.238-04 { 2.23E-04 2.2 2.23F 1.19F-0% | 1.01E-08
Bat2 5.1303 { 5.1%03 5.15-03 | 5.15E 2.57E-08 | 2.32E-07
Beat2 1.58807 | 1.58E07 1.58E-07 | 1.58E-07 | 7.90E-13 | 7.11E-12
Bi+3 7.69E02 | 7.6EHR2 7.69E-02 | 7.69E 3.856-07 | 3.46E-06
Cart2 1.07E-01 | 1.07E-01 1.07E-01 | 1.07E-01 | 5.37E-07 | 4.83E
G2 5.49E-02 | 5.49E-02 5.49E: SA9E02 | 2.75E-07 | 2.47E-06
Cet3 1.54E-02 | 1.54E02 1. S4E: 1.54E-02 | 7.69E-08 | 6.93E-0
Ont3 6,19E-10 | 6.19E-10 6.19-10 | 6.19E-10 | 3.10B-15 | 2.79E-14
Cord 9.51E-06 | 9.51E-06 9.51E06 | 9.51E-06 | 4.75E-11 | 4.28E-10
[ 1.23E-03 | 1.23E-03 1.23E 1.23E-03 | 6.1JE9 | 5.55£08
[oF. /] 6.44E-04 | 6,44E-04 6.44E-D4 | &.44E 3.22F-09 | 2.9E
Fert2 T, 76E-06 | 7.76E-06 7.76E-06 | 7.76E-06 | 3.88E-11 | 3.49E-10
Fetd 2.24E-01 | 2.24E-01 2.24E-01 | 2.24F-01 JA2E-06 | 1.01E-05
1 3 B0E0 | 340504 &EGs | AEor | 1o | 1OEDR
%& 4.61FH00) | 4.61EH)G & 61FH0 | 4. 6IEMN0 2.3%—05 2.08F
Lert3 1.09E-03 | 1.53E-023 1.55603 { 1.55E~03 | 7.77E-09 | 6.99E-08
m:% 9.0IE-07 | 9.50E-07 9. 31E-07 | 9.5CE-07 | 4.7%-12 | 4.288-11
3.16E-07 | 3.16E-07 3.16E-07 | 3.16E-07 | 1.58E-12 | 1.4ZE-11
Merbl 7.03E-02 | 7.03E-02 7.03E 7.03E-02 | 3,57E-07 | 3.17E-06
Mots 4 _TeE-05 | 4.76E-05 4. 76E-05 | 4.76E-05 | 2.38E- 2.14E09
Nar+ . 5.43EM02 S.438H2 | 5.43E402 | 2.71E 2. 44E:
Ni+3 5.34E-02 | 5.34E-02 5.34E-02 | 5.34E-02 | 2.6JE-07 | 2.4(E-06
g: 6.43E-05 | 6.43E-05 6.43E-05 | 6.43E05 | 3. 22E- 2.89E-09
6.9ZE~02 | 6.9ZE02 6.92E-02 | 6.92E-02 | 3.46E-07 | 3.11E-06
Bty 1.86E-04 | 1.B6ED4 1.86E-D4 | 1.86E-04 . 29E- 8.36E-09
Rt 1.56E~06 | 1.56E06 1.56E-D6 | 1.56E-06 | 7.81F-12 | 7.03E-
Rert7 7.04E-Q7 | 7.04E-07 7.04E-07 | 7.04E-0O7 AZE-12 | 3.17E-11
Hirt3 5.33E-06 | 5.5%E-06 3,53-06 | 5.53E-06 | 2.77E-11 | 2.49E-10
Rurt3 8.52F; 8. 51E-06 8,006 | 8.51E-06 | 4.26E-11 | 3.83F-10
[ 1.428-05 | 1.42E-05 14805 | 1.4ZE-05 | 7.1ZE-11 | 6.40E-10
Shty 1.04E-01 | 1.04E-01 1,048 L.O4E-01 | 5.19-07 | 4.67E-06
S+ 2.48E-03 | 2.48E-03 2.486-03 | 2.48E-03 | 1.24E-08 | 1.11E-07
Teté 5.95E-06 | 5.94E 5.9%E-06 | 5.94E 2.97E-11 | 2.68E-10
o2+2 6.30E-01 | 6.90E-01 6.WE-01 | 6.90E-01 | 3.45E06 | 3,10E-05
a2 5.06E 5,06E: 5.06E-06 | 5.06E Z2.53E-11 | 2.28E-10
Zrth 1.58E-07 | 1.58E-07 1.586-07 | 1.58E-07 | 7.90E-13 | 7.11E-12
%ﬂ!)fo- 8.26BH0] | 8.25EH)] 8,26E40) | 8.23E4H01 | 4.13E-O4 | 3.77F
= 6.20E-05 | 6.20E-05 6.20F-05 | 6.20E-05 | 3.10E-10 | 2,79E-09
Cl- LATEHO) |4 47EHID 4, 4TEMOD | 4.47EH00 | 2,24E-05 | 2,01E-04
axn-2 2.0ZF+01 2.02E4H0]
Cr(CH)4- 4. 488400 | 4.48EH0 4 48EH00 | 4.48F4H00 | 2.24E-05 | 2.02E-04
F- 7.40EH)] | 7.40E400 7.40E100 | 7.40E+00 | 3.7CE-05 | 3.33E
oo 3o | 301 107 | 235007 | ko | 3 ED
NO3- 7.1ZEH2 | 7.1ZE402 T 1IZENZ | 7175402 | 3.56E 3.20E-02
CH- 3.54EH2 3.5-\';1‘5132
Fo4-3 3.16E#01 | 3,16E401 3. 1 | 3.16E+01 | 1.58E 1.42F-03
4-2 1.73E+01 | 1.73E+01 1.738401 | 1.73EH)1 | 8.67E-05 | 7.80E
ToD4— 2.188H00 | 2.16E+00 2.18EH00 | 2,186+H00 | 1.09E-0 9_B0E-05
H2X0 5,J4E+04 | 4, 71EHO4 1.7EE+03 S.04EHD4 | S.74ENO4 | 4, T1EHDA | 1. 1.17EHD4
%ﬂ.c Carban 6. BEE: 6, 88E+H00 6.88EH0) | 6,BEE 2.41E-04 | 2.17E-03
: 4.90E-02 | 4.90E-02 4, 90E-02 | 4.90E-02 | 2.45E07 | 2.21E:
% 8.20E-02 | 8.28E-03 9.63E-02 | B,28E-0Z | 8.288-03 | 3.73E-02 | 3.73E-02
(s07} 1.78E+H00
%2, 1.35E-02
a2 9. 48E-07 5,34EH03 | 9.48E-07 4, 33E+01
g% 7.53E-02
T2 4_96E-03
& 1.71E401 Hasmmz{ 1.71E+01 | B.S4E-04
NO . 6.97EH2 1.16EH01
N2 1. 46EH2 .
o) 2.37EH2
ﬁiﬂ:ﬁ 1.43EH01
cyelopertadiene
%m].lc Aion 1. 45E+00 | 4.19EHO3 1.45E400 | 4.19BH03 | 1,47E-01 | 1.3ZEH00
Glycolic Acid 4, 27EH3
Kerozene
Sl i
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Revision 0
313 214 315 316 a1y

9_GIEH4 1.9ZE402
%%ﬁ 6. 41EHG
3. 04EH7 6.09EH)
. Z4FH01 1.25-01
2. 52E+04 5.0GE+1
6. 26F4H03 1.25640]
7.CAEHO4 1 4IEH2
5. 08F+07 1075405
5.08EH07 1.028+05
2.33BH04 4. 50E401
1.64E+08 3295405
1.47EH0
7.36EH12
2.B0E-02
2.25%-02
3.72F400
3.06F-03
2. 502
1.44EH02
&, SIEH00
2.34EH02
1.7%E-05
1.4EF-06
5.7ZE401
1.87F400
1.876-01
7.56FH2
8. 76802
2. 945401
2. 26E401
8. 20F+0D
1. 795402
3. 20E-02
. 6OEH02
2.05EH2
g. 8802
2.91EH01
4.34E-01
1.92F-01
3 25EH00
2.30EM02
3 3EHL
2. TTEHO0
1.54F-01
1.54F#03
5 03E-01
B.97E+00 2.69E-02
1. 0BFH02
5. 79E+01 1.51E-01
1.39%-03
6. 14EH01

| BOEHOZ
2.57E+03
4 7EEH02
2.54EH01
9.02E-01
2. 69E+03
5.68E-01 5.668-01

-6EEH0L
1.19F+)3

17E-03 3.17E-08

J1IEH0 1.3
3.95E+00 3. 94EHO0
&.1GE-05 6. 16E-05
6.92E-06 6. 90F-06
1.63EH03 | 1.62E+03 3.2554100
B.34E-0 8,303
1. 70E-05 1. 7005
5.59E-0 555601
%.27E-01 4 BE01
1,508~ 1. 56602
5 49E-0L 53901
3.84E-08 3.B4F-08
3.20E-08 3.10E-08
1.74E-01 1.73E-01
3.97E-03 5.97E-03
4. 71E-04 §.71E-04
2.17F+00 2. 17500
2. DEE-08 2.00E-08
1. 40F-06 2 8(E-09
3.05-10 6.10E-13
8.26F 8.29F02
5.36E-02 5.36F-02
4 6EHIZ | 4.64FHR 930601
2.7FE-02 2.7%-02
8.48F-10 8. 16F-10
9.62F-05 9.62E-05
4.55EH00 & 49400
£ 79E-01 5.79E-01
2.01E-04 2.01E-04
6. 76E-02 6. 7802
9. 86 9. BEE-04
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WHC-SD-WM-TI-737
Revision 0

331

azz7

STREAM NAE

1,17E104
1,17EH)7
1.00E+00

1.3ZEH00

4. LEH2
4. 15FH)5
1.0CE+H00

1. 26EH04
1. 26E4+07

3,70E-01

L.41EH1

3.78E+04
3.78EH07
1.00E+00 | 1.0CEHOD

1, 1107

B.44E-06

1.0CEHD

3,70E-01

1.41E+0)

8.28E-02 | 2.48E-08 | B.28E02

1.17E404 | 5.03EH04
1L17EH7 | 5.02EH)7

1. O0E+00

1.368403
1.36EH)6
1,00E+H30

STE-D4 | 1

3

T

SO P

PP

SANASARA

T - N O O

7

1.47E-01 | 1.32EH0

4.33EH01
8. 54E-04
1.16E01

LIGID COMECNENTS

Radiouclides (Ci)
Chamicals (ML)

¢ Andeny
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WHC-SD-WM-TI-737

Revision 0
SIREAM RAE 32 az 324 25 25 327 328 329 330 331
CLID COFCHENTS
Total Mess Flow (M) | 1.2%-01 | 1.128+00 | 4.54E+01 465401 | 1. 185400
Radiomxclides (Ci)
241 4. 80E-01 | &.328400 | 1.84E+02 1.92E402 EH0
C-14 1 9.77E-02 1.09E~03 LT s
Cs~137 1.60EH02 | 1.44EH03 | 6.25E404 b.4 1/ 44BH3
Ha-137 1 1.376+403 | 5. 6. 09EH04 1.37EHR
237 3 Z.BIE-03 | 1.22E-01 1.286-01 2.BIF-03
239 1126801 | 1.13E+00 | &.9ZE+01 5. DAL
2.87F-0] | 1.27E401 i 1 2.8F-01
RAr2il 2I5E-01 | 3.17E400 | 1.36E+02 1.41EH2 1
2 5B | 2.29FM03 | 9.91EH4
¥-90 2 2.29FH03 | 9.91E+04 1.02E+05
To-99 137801 | 1.09EH00 | &.4EF+01 4. STEHOL g
Total Omries 7.39EH03 | 3.21E+05 3.29EH05 3TEHO2
Chamicals (MI)
7.36E-06 | 6.62E-05 7.36E-07 6.62E-05
s 3.BEE 3.31E-02 3 331502
1.40E-07 | 1.26E-06 1.40E-08 :
A5 1,13 1.01E-07 I -01E~07
Bark2 1.B6E-05 | 1.67E-04 1.86E-06 \67E-04
1.53E-08 | 1.386-07 1. 53E-09 \38F-07
Bi+3 172503 | 1.1%E-02 1,298 .
Cat2 720504 | 6.48E-03 7.20E-05 &.48F-03
G 3.26E-05 | 2.93E-04 3.26E-06 2.9%F
Cet3 117803 | L.OE02 1.175-04 1.0%2
Qnt3 B.7E-11 | 7.8%-10 B.7aE-12 7.8%E-10
Cotd 7.39E-12 | 6.6%-11 7.3%-13 6.65E-11
Cri3 2.BeE-04 | 2.58E-03 2.36E-05 2,58
Cot 9,306 | 8.31E-05 9.35-07 BLAIE-05
Q2 9.36E-07 | 8.43E-06 9. 3¢E-08 8143
Fet3 379603 | 3.41E-02 W 3.41E-02
Het2 4 38E-07 | 3.94E-06 §.3808 .94
: 1.47E-04 | 1.33E-08 1.4/E05 1.3%-03
Latd 1.14E-04 | 1.03E-03 1.14E-05 1,03
3 4 10E-05 | 3.69E-04 4 10F 3. 69E-04
89504 | B.05E-03 8.9%05 B.0SE-03
e 1.60E07 | 1.44E 1,60 1 GiF
HNart FAUE03 | 2.9E-02 3. 30E-04 Z.97E-02
Ni+3 1.03E-03 { 9.23E 1.03E04 5.22E-03
Nt §AZE-Q7 | 3.9EE-06 4 47E08 3198
1.46F-04 | 1.31E-03 1.46E-05 1.31F
Rt Z.17E-06 | 1.9%-05 217607 1.95-05
B3 5.58-07 | B.6ZE-06 9.5808 B.6ZE
Sert6 16505 | 104504 1.6FE06 1. dHE-DG
S+, 115603 | 104 1.1F06 1.0E2
I.EF04 | 164E-03 1.8E-05 1.64E03
Thth 1.39E-05 | 1.2%-04 1.39E-06 1.25-04
TiH, 7.69E-07 | 6.575-06 7.69E-08 &.92F
7.676-03 | 6.3 7.67F 6.91E-02
Art2 2.5F-06 | 2.27E-05 2.576-07 2.27E-05
Cl- 4 39E-05 | 4.04F-04 | 2.6ZE-02 2.69E-02 4 D4E-0%
e-2 5.47E-04 | 4.B7E-03 5.42E05 4 B7E-03
F- 3.40E~04 | 3.06E-03 | 1.47E-01 1.51E-01 3. 06E-03
I- 6.94E-09 | 6.24E-08 6.94E-10 . 24E-08
oe- 3.07E-04 | 2.76E-03 3.07E-05 2. T6E-03
NB- 4 90503 | 4.41E-02 5 4 41E-02
- 1.28F-02 | 116801 1.286-03 1.16E-0F
FOU-3 2.398-03 | 2.15-02 2.3 21§02
-2 1.27E-04 | 1.14E-03 1.276-05 1. 12E-03
ToD4= 4 51E-06 | 4.06E-05 51807 4. D6E-05
Caxcrinite 1.35-02 | 1.21E-01 1.21E-01
MR 2.84E-06 | 2.56E-05 | 5.54E-01 5.68E-01 2. 56E-05
Quaanic Carben 4 3.90E-03 §.34E-05 3.90E-03
5/94E-03 | 5.35E-02 5.94E-04 535802
s 1. 143E-07 | 3.10E-03 3.17E03 1.43E07
6. 5.91E-05 | 1.28F 1:31E+00 5.91E-05
A0 1.98E-05 | 1.78E-04 | 3.85 3.9 1.78F-04
AT 3.08E-10 | 2.77E-09 | 6.07E-05 6.16E-05 2. 77E-09
AsA05 3.46E-11 t 3.1IE-10 | 6.7E-06 6.92E 3. 11E-10
AR 8. 13E 7,352 | 3.18F 3,256 7 37%
Bel} & 17E-08 | 3.75E-07 | BI13E 8.3 3.7E-07
B} 8. 50E-11 | 7.6%~10 | 1.B6E-05 1. 70E-05 7.6%-10
BAAB 2.B0E-06 | 2.57E-05 | 5.46E-01 5. 59E-0) 257505
D 2 14E-06 | 1.37E-05 | 3.94E-0 §.D4E-01 1.325-05
D 9.29E-08 | §.77E-07 | 1.47F 1. 50E 5.77E-07
Ce23 2.76E-06 | 2.47E-05 | 5.36E-01 5.49E-01 24T
Gz 19813 | 173612 | 3.7 3BAE 1.73-12
CoaR 1.60E-13 | 1.atE-12 | 3. 3.10E-08 1.44E-12
CrAs B8.6/E-07 | 7.81E-06 | 1.69E-01 1,730 7.81E-06
Cazd 1.99E-08 | 1.79E-07 | 3. 3.97E-03 1.79E-07
QD 2.36F-09 | 2.1ZE-08 | &. & 7E 2.17E-08
Fad 1.09E-05 | 9.77E-05 | 2. 2.17E+00 5. 77E-05
Fed 1.04E-13 | 93%-13 | 1.956-08 2008 5.35E-13
7.00E-12 | 6.30E-11 | 2. Z.80E 6. 30E~
1.52F-15 | 1.37F-14 | 5.95%-13 6. 10E-13 1.37E-14
51307 | 3.7&-06 | Bl B.22E 3.72E-06
L[axn 26807 | Z.41E-06 | 5. 5. 36E 2.41E-06
Liz) 2.37F-03 | 2.09E-02 | 3.07E-01 5. 30E-01 Z.0%E-02
Y 1.36E-07 | 1.23E-06 | 2 2.7
4 24E-15 | 3.81E-14 | 7.97E-10 B.16E-10 3.8IE-14
Mo 4 BIE-10 | 4.33F-09 | 9.39E-05 9.62E-05
Naz() 2.28E-05 | 2.05E-04 00 & 4TEH0D 0
NZ0 2.90E-06 | Z.61E-05 | S5.6%E-01 579601 2.61E-05
N2 1.01E-09 | 5.05E-09 -04 2.01E-0%
303807 | 3.04E-06 | &.5E-02 6. 702 3. 04E-06
Yo 4 53E-09 | &.44E-08 | 9.63E-0a BEE-04 5 44E-08
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2, 46E-06
4,02ZE-04

3.6ZE-02

2.46E-05 | 2.21E-04
4. 0ZE-03

Chamicals Cantirued (M)

FLID OMONENTS
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| 6.2506 | 2.32E404 |

1.34E+01
7.51EH01
42F-10 | 2.83EH02
SEEH0
SAEHOZ
G7EH3
08E-02
45E-03
1.62EHI3
16E+00
49E-03
79EH02
02EH02
SIEHX)
F4EH)2
91E-05
23E-03
63FHL
9EFH0
3FE-01
99E-06
40E-06
O4E-10
10E+01
GEEH)L
G4EH02
36EH)1
O7E-7
BOE-02
ZHEH03
S9EHIZ
O0E-01
37EH]
9ZE-01
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WHC-SD-WM-TI-737

Revision 0
SIREAM RAE 347 348 349 351 352 353 400 401
SLID OMECRENTS
Total Mass Fiow (M) | 1.256400 | 1. 558H04
Radicruxlides (Ci)
241 4. 8. 34E+0Z
2, 1Ee 1
Ra-137 I 2. 64EH05
237 3.17803 6.00E-01
739 1.266H00 205842
Bir-240 3.13E-01 5 175401
g i i
¥-90 2.5E 3. 67EH05
Te-99 1.178+00 4. 21EH0Z
Total Curles BIZE 1. 285406
Chemdcals (MID
et 7.36E-05 8. 66E-03
+3 3EE-02 9 43EH00
(Amt3 1 4(E-0¢ 1.64E-04
£ E s
Bets 1 5E07 1.B0E-05
Bi+3 125 147400
CartZ 7. 2603 & BEHE
ez 37%F 3 EE-02
Cet3 117F i
Gm3 8.7E-10 103807
Cotd 7.3%E-11 B.67E-09
Crta 2.B6E-0 6. 69E-01
Cst 3.3%-05 11E02
Ot 9736k 17105-03
Fet3 3.79E-02 4 hEEH0
b 438506 51504
1.47E-03 1. 5E-01
Lat3 1. 14E-03 /50801
% 4. 10E-04 4. BZE-02
8.95E-03 1.056+00
Mot 1.6 - BEE-04
Nat 3! 30E-02 4. 57800
Mi+a 1.03E-02 1.21E+00
Mot 442506 5 20504
1. 46E-03 1, 71E-01
Burty 2. 17E-05 2.5%-03
Rirk3 9. 5HE-06 1 1E-03
Satt 1. B5E-04 1 9E-0z
Sih 1.15-0z 1. 36EH0
Srtz 1. @E-03 2. 14501
Ty I'39E-04 1.63E-02
Tidg | 69E-06 9.04E-D4
ez 7 67E-02 9. 03EH0
A2 2. 52E-05 2. 96E-03
Cl- 4. 49E-0% 4178
oB-2 5,42E-03 6.37E-01
- 3. 40E-03 2. 67F
I- 6.94E-08 7. 04E
Ne- 3.07E-03 3.61E-01
G- 4. 90E-07 2. J6E
(o 1. 28F-01 7. 6401
-3 2.39E-02 72E
-2 1.27E-03 1. 5E-01
Te04- . 4 5105 5.31E-03
Cacrinite 1,35%-01 1588401
M 2.B4E-05 5.96E-01
Qrgaryg Carben | 3E-03 5. 10E-01
: . 5. 94E-02 19
feD 1.56E-07 1102
6. 5/E-05 1,362
ALXD 1,96E-04 6. 57E
A0S 3.08E)9 B.6EE-05
AT 3 46E-10 2.6%F
PXT 8.13F 3. 4EE-03
Bel) 5 17E-07 2.89E-02
Fie) 8. 50E- 3.7%
Thes] .B0E-0 4. 7ZE-01
caD 2.14E-05 1.47E
D | 52E-07 27501
Cas 2.74E-05 1. 40E-01
23 V9ZE-12 6.94E-09
Co2B “eE-12 6. S5E-05
o204 “67E-06 1,38E+01
8520 1,99E-07 5.3
D 3£F-08 3. 99E-03
Fein 1.09E-04 1.7/E
FeD 1.04E-12 4.89E05
7.00E-11 23F
1T 8RT4 1 5E-05
4§13E-06 2.71E+01
Ladp 2. 6BE-06 1. 40E
[i2) 7302
0 1.3€E-06 2.57E-03
i 2AE-14 1.9%-06
M 4 8IE-09 3I5E
Ra20) 2. 28E-04 3 R7EH3
NLos 2 50E-05 420
NG 1.01E-08 3.76E-04
303806 3.54E-01
ReE %9308 1)13F
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WHC-SD-WM-TI-737

Revision 0
STREAM NAVE 404 405 406 407 408 409 410 411 412 413
LIQUID OOMECHENTS
Total Mass Flow (M) | 5.50E+5 | 5.738+05 | 5.738+05 5.88E404 | 1.27EH05 2H)5
CLE 3.7 3.97E108 | 3.97E+08 5.88E407 | 1.27EH08 | 6.1RE0B 3:% 323&%‘7’
Spacific ty 1.47EH00 | 1.45E400 | 1.45EH0 1.00E+00 | 1.00EHO 00 1.00EH00 | 1.00E+00
Radtiamiclidas (Ci)
 Am-241 7.86EH03 | 7.86E403 | 7.86F+03
C-14 3.29E403 | 3.29EH03 | 3.29F+03 3.86E4+03
Cs-137 5.37EH06 | 5.37E406 | 5.37Ex06 2.BAEH06
Ba-137 5.10E+06 | 5.10E+06 | 5.10EH6 2, 70E+06
Z37 6.5ZEH00 | 6.92EH00 | 6.97E400
Z39 1.64E+03 | 1.64EH)3 | 1.B4FH03
Br2Zid 4.29EH2 | 4 20FH02 | 4.29EH02
RAr2dl 4 BIEHD3 | 4/BIEH3 | 4.81F+03
S50 1.84E+35 | 1.84FH06 | 1.BAEH06
¥-50 1.84EH06 | 1. 1. 84EHD6
Te-99 6.99EH4 | 6. 6.99E404 6.31EH04
Total Curies CA3EW7 | 1,43E407 | 1.43E+07 5.60E+06
Chamicals (M)
At 3.16E-01 | 3.186-01 | 3.16F-01
A3 2.29E-03 | 2.29E-03 | 2.29E03
AstS 4.03E-05 | 4.0%E-05 | 4.03E-05
B3 3.41E-02 | 3.41E-02 | 3.4IE-02
Bat2 7.8%-01 { 7.85€-01 | 7,801
Bet2 2.41E-05 | 2:41E-05 | 2.4IE-05
Bi+3 T.178+01 | 1.37E+01 | 1.17E+01
Cat2 2475103 | 2.47E403 | 2.42E405
CHZ 1.14E101 | 1 14E+01 | 1.14E+01 3.91E400
Cet3 2.35EH00 | 2.3 2. 355400
Q3 9.456-08 | 9.45-08 | 9.45-08
Cort3 1.458-03 | 1.45€-03 | 1.45E-03
Cot 3.10E-01 { 3.10E-01 | 3.10E-01 1.64E-01
Q2 BE-0Z | 9.B3E 98302
Fet2 1.196-03 | 1.19E-03 | 1.19E-03
Fet3 3.4ZEH0L | 3.4ZE40L | 3L4ZEHL
B+ 2.26EH12
%'rz 5.80E-02 | 5.80E-02 | 5.80E-02
7,18 7.10E+02 | 7.1CE 7.40E+H00
Lat3 2.375-01 | 2.37E-01 | 2.37E-01
% 1.45F; 1404 | 1.4
i BIE-05 | 4.62E-05 | 4.8ZE-0
Mty 1.07EH01 | 1.078¢01 | 1.078+01
Mot 7.58-03 | 7.586-03 | 7.586-03 4, Q4E-04
Hat 8.59E404 | B.59E+04 | B.59EH04 89562
Ni+3 B.1SEHD | 8.15E4+00 | B.15EHWD
m 9.82E-03 | 9.826-03 | 9.82E-03
1.44E101 | 1.44E401 | 1.44E+01 4, 98EH0
Bt 2.94F-07 | Z.84E-0Z | 2.84E-02
Rt 2.36E-00 | 2.38F-04 | 2.36E-04
Ret7 1.07E-04 | 1.07E-04 | 1.07E-04
R 8.45E-04 | B.45E-04 | BI45E-04
Rtd 1.76E-03 | 1.76E-03 | 1.76E-03 6.03E-04
Satt 5.8 §5.83E-03 | 9.83E-03 9.99E-03
Si+H, 1.58E 1.588+01 | 1.58E+01
Sr+2 3.76E-01 | 3.78E-01 | 3.78F-01
Terte 1. 23~ 1.23803 | 1.23F-03 4, 21E-04
ez 1054102 | 105402 | 1.05H2
a2 7.73E-04 | 7.7%E-04 | 7.73E-04
Zrth 2.41E-05 | 2.41E-05 | 2.41E-05
%]jésﬁ)k— 1.Z4EHQ4 | 1.24EH04 | 1.2AE+04
4. 50E & 5E-02 | &.50E-02 4, B4E-02
% ) 2.57E+03 | 2.67E+03 | 2.67E+03 2.54E+03
Cr{CH)4- 6.77EH2 | 6.77E402 | 6.77EH2
F- 3.03E+03 { 3.03E+03 | 3.03EH03 2.20EH03
I- 2.26F 2.26E+00 | 2.26F+00 2. 24400
oe- 9 41E+03 | 9.41E+03 | 9.41F+03
N3~ 1.3ZE405 | 1.37E405 | 1.37F405
o 1.93E+04 [ 1.93EH04 | 1.93F+04 6.68FH02
EO4-3 5.67E403 | 5.67EH03 | 5.67F+03 1.17F+03
SO04-2 2.01E+03 | 2.01B+03 | 2.01E+03
TaD4- 6.77E 6. 77500 | €.77E+00
B0 2.71E405 | 2.94F405 | 294F4+05 3.73EH05 9,36BH04 | 9.36F+04
%ﬂc Carben 1.05€ 1.05E+03 | 1.05EH3
: 7.4BEH00 | 7 48EH00 | 7. 4BEHOD
g;g 3.ME-09 | 3. 10E-09 | 3.10E-09 5, 8002
o2 §.91F+00
cl2
@ 2.39E+03
% 2.26EH03 | 2.26EH08 | 2.25F+03 1.90E+05
23
r% 9.27EH03 | 4.14E+04
N
N 2,46E
N2 1.51FH03
[0 1186405 | 1188
ﬁiﬂ 1.21F+03
CYCIDPEME!‘Q
%eolic Anian 4.D4E-08 | 4.04E-08 | 4.04E-08
Glycalic Acid
Knrma:em 5,86F+04

A-87




WHC-SD-WM-TI-737

Revision 0
{STREAM N 404 405 406 407 408~ 409 410 411 412 413
SILID COMECKENTS
Total Mass Flow O) | 1.555404 | 2.01E+04 [ 2.01E+04 | 3.27E405 9.55+03 | 4.688405
[Radicriclides (Ci)
Amr241 8. 9_19E402 | 9.19EHZ 1.76EH2 | 8.61FHG
&1237 %%}% 3'nss+o% %'%%ﬁ% EHG
= ; . . 5.68E404 | 2.7
Ba-137 Z.64EH05 | 2.90E+05 | 2.90E+05 5.39EH04 | 2l eqEv08
27 6.00E-01 | 6.74E-01 | 6.74E-01 1.52E-01 | 7 44F+00
739 2.0FH2 | 2. 2BH2 | 2202 3.7ZEW0L | 1.83FH03
RAr240 S.17EH01 | 5.64EH01 | 5.64E+L 9 XEWD | 4.75EH02
Bur2sl 5’ BIE BIMUEHZ | 63402 09E402 | 5033E+03
Sr-90 3.67E405 | 3.88E4H05 | 3 B8EH0S 4 46EH04 | 2.18FH0G
Too99 5516003 | 4.5k02 | 4-omet0 1HES | Fides
Total Curies 1206406 | 1.37E406 | 1.37E+06 Z.00E105 | &: e
Chanicals (MT)
tet 8.66E-03 | 8.66E-03 | B.66E-03
43 94TE00 | 9.43EH00 | 9.43FH0
Amtd 16AE-04 | 1.64E-04 | 1.64E-04
AmtS 1.326-05 | 1.32E-05 | 1.3ZE-05
Bat2 2902 | 2190z | 219802
Btz 1.80E-05 | 1.B0E-05 | 1.80E-05
Eit3 1.4TEH06 | 1.47E+00 | 1.47E+00
Cai2 L.83EH2 | 48302 | 4 8FEH2
G2 3,832 | 3.83F-02 | 3.83E-02
Certd 1.38EH00 | 1.38E+00 | 1.38E+00
Ct3 1.03E-07 | 1.038-07 | 1.03E-07
Cot3 B.6%E-00 | B.65E-09 | 8.69E-09
Cri3 6.69E-01 | 6.69E-01 | 6.69E-D1
Cst 1 1F-0Z | 1.1IE 1. 1E2
Gat2 1.ME-03 | 1-10E-03 | 1.10E-03
Fet3 4 LEEAO0 | 4.26EW00 | 4. HGEHD0
%nz 3.1%-04 | 5115 5.15E~04
1.73E-01 | 1.73E-01 | 1.73E-01
Lat3 1.34E-01 | 1.38E-01 | 1.34E-01
b2 y82F-02 | 4. &E 4 BZE-03
1.05+00 | 1.056+00 | 1.0%E+00
M6 1.88E-04 | 1.88F 1. BHE-04
Nert 4IS2E00 | 4.52EH00 | 4. SOEHOO
Ni+3 1.21600 | 1.21E+00 | 1.21E+00
Nptd 5.SE-04 | 5.20E 5.20E-04
1.7E-01 | 1.7E01 | 1.71E-01
Buts 2.55-03 | 2.55%-03 | 2.55-03
Rirt3 11303 | 1.13E-03 | 1.13F-03
St 1.94E-02 | 1.94E-02 | 1.94F-02
Si+ 1.36E+00 | 1.36E 1.36EH00
Srez 2.14E-01 | 2:34E-01 | 2.14F-01
Thtt, 1.63E-02 | 1.63E-02 | 1.53E-02
Tit, 9.04E-04 | 9.04F 3. 04E-04
2 9.03B+00 | 9.03EH00 | .03EH0
2z 2.9€F-03 | 2.96E-03 | 2.96E-03
- 4 17EH00 | 5.47E 5. 4TEH00 2.688400 | 1.31E+02
-2 6.37E-01 | &.37E01 | 6.3/E-01
B~ 2.67EH02 | 2 2. 738402 2208401 | 1.08E+03
I- 7.04E-04 | 9.25F 9. ZaE-04 §5E-04 | 2.29F-02
- 3.61E-01 | 3.61F-01 | 3.61E-01
N5- J76EH0 | 5.76E 5765400
- 2.65E401 | 2.63EH] | 2.69E4+01
43 ZEED | T2 7. 256400
042 1.50E-01 | 1-50E-01 | 1.50E-01
TOk- 531E-03 | 5.31E-03 | 5.31E-03
Cacrinite 10 5EE+01 | 1.58E+01 | 1.3&E+01
M2 s.oeE-01 | 7.87E-01 | 7.87E-01 3.89E-01 | 1.91E+01
Carban 510601 | 5.108-01 | 5.1CE-01
+ 2520 8. 99E+00 | 5.99E+00 | &.99EH00
e 113E-02 | 1.48E-02 | 1.48F-02 7.328-03 | 3.50E-01
186EH0Z | 2.44E+0Z | 2.44EwG2 1.21E 5.51EM3
A1 6.5TEHIZ | BI64EH0Z | B.G4EMGZ | 1.62EM04 5. 97EHZ | 2.0%
Frias) BIB6E-05 | 1.14E-04 | I.14E-04 5.63E-05 | 2.76E-03
205 2.63F-06 | 3.46E 3.46E-06 1.71E°06 | 83805
BB 3.4EE-03 | 4.58E-03 | 4.58E-03 2. 26F 1.11E-01
B 2.689E-02 | 3.B(E 3,808 1.88-02 | 9.21E-01
B 3.7E-06 | 4.93E06 | 4.93E-06 2. 44F- 1.195-04
Bixn 47%E-01 | 6.ZIF-01 | 6.21F-01 3.07E-01 | 1.50E+01
caD 1.47E+03 | 1.92E403 | 1.93F+03 | 4.188+04 9. 555 5 68EHG
D 2.7E-01 | 3.6ZE-01 | 3 62D 1.3%E-01 | 8.76F+00
CaZ08 T.40E-01 | 1.84E-01 | 1.B4E-01 9098 & 65FH00
a8 §.94F~09 | 5.12F 5 12F 4.5iF-09 | 2.21E-07
Cog 6.5F-05 | B.B1E-05 | 8.61E-05 4.26E-05 | 2.09E-03
CeXB 138401 | 1.8IE+01 | 1.81E+0 B.54E 439EH3
Ca20 5E-03 | 7.03E-03 | 7.03E-03 3.A7E-03 | 1.70F-01
fi¥a) 399E-03 | 5.25%-03 | 5.2 2.5E-03 | 1.27E-01
FaB 1.77E+00 | 2.33F ki 1. 5 EIEN
Fel 5.89E-05 | €.43F-05 | &.43E-05 3.18E-05 | 1.56E-03
2.33E-03 { 2.3%~03 | 2.3%-03 4. 7CE-05 | 2.30E-03
1.956-05 | 255E-05 | 2.58E-D 1.26E-05 | 6.19E-04
2.71E401 | 3 S7EM0L | 3.57EMDL 1.7¢E+01 | 8 6iE
Laxs 1. 40 BUE JBAF 9.08E-03 | 4.45F-01
%mc 2.57E-03 | 3.38E-03 | 3.38E-03 1.67E-03 | B.20E~02
1.99E-06 | 2.6 262506 1.30E 6. 35605
M 3 54E-04 | 4 6GE-O4 | 4. 66E-D4 2. 30E; 1.13E-02
NaZ 3.67EH03 | 4 83 4. B3B3 2. 398 T.17E+05
MiZD 4.23F-01 | 5.5€E-01 | 5.56E-01 2701 | 1°35E+01
N 3. 76E-Oh | 4.9 4. 95604 Z.45F 1.20E-G2
3.548-01 | 4.66E-01 | 4.66E-01 2.3E-01 | 1 13EH01
j2Y'e7) 1.13F-03 | 1.48E-03 | 1 48E-0 7.31E-04 | 3)54F
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WHC-SD-WM-TI-737

Revision 0
SIREAM RAE 404 405 406 407 408 41 410 411 412 413
SLID OMECHENTS
Chemicals Cortirmad (M)
20 8.36F 1.10E-05 | 1.10E-05 5.44E-06 | 2.66E-04
Re2(17 4 48E-06 | 5.89E-06 | 5.89E 2.91E-06 | 1.43F-04
ﬁ% 7.80E-05 | 1.0%F-04 | 1.03F S.07E-05 | 2.48F
So sSE0 | 580 | 1o Pl | 3150
08 g:ﬁ%ﬁ %:aumu %%@6 Z.69E403 g:mm E:giﬂ)z
o ks ik EE |8y
posrd 1.77E-02 | 1.77E-02 | 17782 ' :
Tona 3.57E-05 | 4.70B-05 | 4.7CE-05 2.3ZE05 | 1.14E-03
prer) 5.96E-04 | 7.83E-04 | 7.B3E 3.87E-04 ( 1.9(E-02
Tic2 §.47ZE-02 | 5.81E-02 | S5.RIE-02 2.87E-02 | 1.41E+00
4] %R e s2m | iae
2re 355601 | 4.72E-01 | 49201 2:33E01 | 1.24E01
Cemant.
Cu
G
Dk e
5 4.96E02 | 4.96F02 | 4.96E-02
51};:mrmsi‘md°m JTTEHO0 | 4.77EMO0 | 4.77EHO
- iad
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WHC-SD-WM-TI-737
Revision 0

414

415

416

417

418

419

520

:-'5.\0
:

9_36EH6
1. 0CEH00

4. 68EH05
4 68EHI8
1. 0QEH00

9.27E+03
9.27E+H6
1, 00E+HOD

-
o

54
&

EPARgaReNsagon

i

iane
< Anden
Glyeolic Acid

9.27E+06

9.36E+06

4, 68EH)S

9. 278403

9. 82E+06

4 59EH05

9,36E+06

9.36EH06

9.36E+06

4 33404

3.05E406

B.10E+05




WHC-SD-WM-TI-737

Revision 0

STREAY NAVE 414 415 416 417 418 419 420 521 422

SOLID CIMECHENTS

Total Mass Flow (M[) | 4.68EH05 | 4.68EHS 4,63E405 | 4688403 | 4.68BH03 | 4.68E+00 | 4.68EH00 | 4.68EH00

Radionuclides (Ci)

g_nigm 8.61EH03 | 8.61FH3 8.5ZE403 | 8,61E+0] | 8.6CEH01 | 8.61E-02 | 8.61E-02 | 8.61E-02

Cs~-137 2.78E406 | 2.78EH06 2.75EH06 | 2.78E+04 | 2.78EH04 | 2.78EH01 | 2.78E+H01 | 2.7

Ba-137 2.64EH06 | 2.64F 560 | 5 6ibros | 5 6aEvos | 5.caEel | 36kl | 3 5ES

Z37 T G4EH0 | 7.44E TITEH0 | TIG4E-02 | 7 ME-R | T 84E-05 | 7.44E-05 | 7. A4E-05
739 1.83E403 | 1.83FH03 1.B1EH03 | 1.83E4+01 | 1.82E+01 | 1 83E 18602 | 1.83E-02

Rur240 4 TEHZ | 4.7FH2 5 70FH02 | & 758400 | 4756400 | 47603 | &.75-03 | 4 703

Rur2al 5.33EH03 | 5. S.28BH03 | 5.33EH01 | 5.3%F+01 | 5.3%E-e | 5.3FE-02 | 5.¥E-

8r-90 2.18EH06 | 2.18EH06 2.16EH06 | 2.18E404 | 2.1BEHO4 | 2015401 | 20186401 | 2.186401

!rfdgge ;“Eﬁeﬁ 7.16E403 %‘oezma %%‘iﬂl rzw'mem %‘155-0% %‘155—0%. % ]

Total Curies 9.875406 | 9,82F+H06 9.7E+06 | 9.82E 9. 81EHW | 9.BZEHI] | 9.87FH01 9%:8%

Chemicals (MT)

i

A3

A5

Bat?

Bet?

Bi+3

Cat2

15

Cart3

Cnt3

Cort3

Cri+d

Cst

Cut2

Fet3

2

Mott

Nart

it

But

Fext3

Satt

St

SrtZ

Tht

Tt

R

%2 1.31E+02 | 1.31E+H02 1.30E402 | 1.31EH00 | 1.31E400 | 1.31E~03 | 1.31E03 | 1.31E-03

| d 1.08E+H03 | 1.08E+03 1.07E403 | 1.088401 | 1.088+01 | 1.08E-0Z2 | 1.08E-02 | 1.08E-02

g:{-n 2.22F-02 | 2.22F 2.196-02 | 2.2ZZE-04 | 2.21E-04 | 2.27E-07 | 2.22Ze-07 | 2.22E-07

NE-

aF-

B3

D4-2

Teou-

> i

M2 1.91E#11 | 1.91E+01 1.89E+)1 | 1.91E-01 | 1.90E-01 | 1.91E-04 | 1.91E-04 | 1,91E-04

%’ﬂ.c Carban

% 3.59E-01 | 3.59E0Q1 3.55E-01 | 3.59E03 | 3.58E 3.59E-06 | 3.59E-06 | 3.59E-06
5918403 | 5.91EH3 5.35EW3 | 5.91E40] | 5.9CEv01 | 5.91E-02 [ 5.91E-02 | S5.91F-02

A28 2.00E+04 | 2.09E+04 2.07E40h | 2.08E+0Z | 2. 2.09E-01 | 2.09E-01 | 2.09E-01

3 2.76E-03 | 2.76E-03 2703 | 2.76E-05 | 2.76E-05 | 2.76E-0B | 2.7E-08 | 2.7&E-08

A5 8,38-05 | 8.38-05 6.30E-05 | B.38-07 | B.37E-07 | 8,38&-10 | 8.3&-10 | 8.36E-10

1.11E-01 | 1.11ED; 11060 | 1.11E03 | 1.11E 1.11E-06 | 1.11E-06 | 1.11E-06

B} 9.21F-01 | 9.20F-01 9.11.%-01 5. 21F-03 | 9.20F §.21E-06 | 5.21E-06 | 9.21E-06

Bel) 1.198-04 | 1.19F-04 11804 | 1.19E-06 | 1-19F-06 | 1.19F-09 | 1.19€-09 | 1.15E-09

BAXB 1505401 | 1.50E+01 1498401 | 1°50E-01 | 1-50E-01 | 1.50E-04 | 1.50E-04 | 1.50E

Ca0 4 GEEH0L | 4 GEEHO4 4. 62FA0L | b BEE 4. B8R 4.E6E-01 | 4 BEE-0L | 4lBEE-D

G0 B8.765H00 | B.76EH00 8.67EH0 | B.76E-0C | B.7%-07 | B.76E-05 | 8.76E-05 | B.76E-05

Cadl3 4 A5EHI0 | 4. 4SEHO0 L GIEH0 | 4 45E-02 | 4. 402 | 4.65E-05 | 4.45E-05 | &.45E-05

Grxss 221507 | 2.21E-07 219807 | 2.21E-09 | Z.21E 2,251z | 2.21E-12 | 2.21E-12

CoX08 2.09E-03 | 2.09E03 2.07E-03 | 2.09E-05 | 2.08E-05 | 2.09E-08 | 2.09E08 | 2.09E-08

CrZn 4,396+02 L39E: 4, 34EH02 | 4.39EH0 | 4. 4.39E-03 | 4.39E03 | 4.39E-03

Cax) 1.70E-01 | 1.70E-01 168601 | 1.70E-03 | 1.70E-03 | 1.70E-06 | 1.70E-0e | 1.70E-06

e ¥s) 1.27E-0L | 1.27E-01 1.26E-01 | 1.27E-03 | 1,278 1.27E-06 | 1.27E-06 | 1.2/E-06

Fea203 S5.64EH0L | S5.64EH01 5.58EH01 | 5.64E-01 | 5.64E-01 | 5.64E-04 | 5.64E-04 | 5.64E

FeD 1.56E-03 | 1.56E-03 1.54E-03 | 1.56E-05 | 1.56E-05 [ 1.56E-08 | 1.56E-08 | 1.56E-Q8
2.30E03 | 2.30E-G3 2.28E-03 | 2.30E-05 | 2.30E-05 | 2.30E-08 | 2.30E-08 | 2.3(E-(08
(20E-04 | 6.20E-Q4 6.13E-04 | 6,.20E 6. 19E-06 | 6.20E-09 | 6.20E-09 | &.2(E-(®
BAE 8, BAE 8.56EH02 | 8. 8. 8. 64E-03 | B.64E-03 | B.6LE-03

Laxn 4 45E-01 | 4. 45E-01 L BOE-01 | 4.45E-03 | 4 44F-03 | 4.45E-06 | 4_45E-06 | 4.45E-06

% . 20E: §.20E-02 8.11E-02 | 8.20E-04 | 8.19E-04 | B.20E-07 | 8.20E-07 | 8.20E-07
6,35E-05 | 6,33E05 6.29E~05 | 6.35E07 | 6.34E-07 | 6.35E-10 | 6.35E-10 | 6,35E-10

MO 1.13E 113 1102 | 1113 1 VE-04 | 11307 | 1.13E-07 | 1.13E-07

Hag) 1176405 | 1.17E405 1.06EH05 | 1I17E403 | 1.17E+03 | 1.17E#00 | 10176400 | 1.1

[i¥iec) 1.355401 | 1035401 133Ee01 | 1.35E-01 | 1.3F-01 | 1.3%-0¢ | 1.35E-04 | 1.35-04

Nz 1. 2E 1.20E 11E02 | 1.2E 1.20E-0h | 1.20E-07 | 1.20E-07 | 1.20E-07
1. 13701 | 1.I3BH01 128401 | 1301 | 118E-01 | 11 1. TE-04 | 1.1

PR 3.58E 3.58E 3.55E02 | 3.56E 3.58E 3.56E07 | 3.56E-07 | 3.58E-07
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WHC-SD-WM-TI-737

Revision

SIREAM RAVE 414 415 416 817 418 419
SCLID OOMECRENTS
Chamicals Cantinsed (M)
gD 2.66E-04 | 2.66E-04 2.64E-04 | 2.66E-06 | 2.66E-06 2,
o % b i e i
e e | e R L
3102 2.70E405 | 2.74EH05 zi%ws 2.7AEH3 | 2.74EH03 zZ%ASEEm
s3] T 65F402 | 1.65EH02 163102 | 1.65E+400 | 1.65E400 1.655-03
810 717801 | 7117 7.0%-01 | 7.1%E-03 | 7°11E-03 717606
Tez 6.60E-01 | 6.60F- 6.53E-01 | 6.60E-03 | 6.59E-03 6.60E-06
ok 1.14E-03 | 1.24E-03 1.1E-03 | 1.24E-05 | 1.14E~05 1.
i il o8| b | 1A e
£ i L 2| b L 1
e 1.24E401 | 101401 1.13E401 | 1/13E-01 | 1.14F-01 1.14F-04
Camertt
Cu
lo¥= 1)
Dicyclopatadti ane

am Sulfide
Silico-Titmate
Sulfir

A-92



WHC-SD-WM-TI-737
Revision 0

425

426

431

5,9ZE405
1. D0E+00

5. 76EH)S
5.76EH8
1, 0CEHG

g‘ﬂ

e

428
SEEHA
S6EHI7

1.
1.
1.00B+00

3. 32504
3.32E+07
1.00E+00

3.28E+06
3, 28EH09
1.00E+00

3.268F+06
1.00E+00

i

E

EngﬁEgﬁnEﬂﬁngﬁgﬁg

m

4, 33EH04

3.03E+06

8. 10E+05

1,56EH04

4. 53E+05

1.21EM05

4.53E+05

1.21EH5

1, 56EH04

1. 56E404

3,69E+04

2. 59EH06

6.89EHS

3,69EHR2

2.59EH4

6,89EH03

3.65EH4

2.57E+06

6.82Ev05

3.658H4

2,57E+H6

6.82EH05

4, 53EH02
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WHC-SD-WM-TI-737

Revision 0

STREAM FRvE 425 426 427 428 429 430 431 432

SLID OOMECHENTS

Total Mess Flow 0T) | 4.638+02 | 4.63B402 ] [ 4.638405 | 4.6aE+03 | 4.588405 [ 4.58E+00 |

Radicwclides (Ci)

A 241 8.52F+00 | 8.52E+00 8.51EH3 | 8.5IEH01 | B.4TEH03 | B.43E-02

Ca=-137 2.75EH03 | 2.75E403 2.756106 | 2.75E+04 | 2.72B406 | 2.72E401

Ber137 2,675 26703 2.61EH06 | 2.61EH4 | 2.55E+06 | 2.59E+01

737 7.37E-03 | 7.37E-03 7.3EH00 | 7.36E-02 | 7.29E400 | 7.23E-05
Z39 1.81FH00 | 1-BIE+00 1'81E403 | 1.BIEHO1 | 1.79E403 | 1. 79E-02

RAr240 4 70F-01 | 4.70E-01 5. 70EH02 | 4.7 4.65EHR | &.65E-03

Fu-241 5. 28 5. 28E+00 5.27EH03 | 5.27EH0] | 5.22Ev03 | 5129B-03

8r-90 2.76E403 | 2.16E+03 2.16E406 | 2. 3145406 | 2.14F401

1 2 e s s | T L

Total Quries 93%:03 9,72E403 S 7IEH6 | 9.71E+04 | 9.61EH06 9:51533%

Chenicals (M)

i

]

Barts

Bert2

BertZ

Bi+3

Cat2

G

Cets

nt3

Cot3

o3

Cat

GriZ

Fet3

&

Lat3

34

Morts

Hat

e

Bt

Rirt3

Set6

Si+;

Ti+y

2

& 1.3E-01 | 1.30E-01 1.30E402 | 1.30E+00 | 1.28EM02 | 1.286-03

F- .O7E+00 | 1.07EH0 1.07EH03 | 1.07E+01 { 1.06E#03 | 1.06E-02

I- 2.19E-05 | 2.19F-08 2.1E 219604 | 2.17E-02 | Z.17E-07

Ns-

v

FO4-3

U2

Tol-

Ci%m:':lnit.a

MR 1.89E-02 | 1.89E-02 1.68EH01 | 1.8E-01 | 1.87E#01 | 1.87E-04

%ﬂc Carbon

mm 3.55E-04 | 3.55E-04 35501 | 3.5%-03 | 3.51E-01 | 3.51E-06
5.8 5.83E 5 BLE 5BIEH)] | 5.79E+03 | 5.79E-02

ALXD 2.07E40) | 2.07EHL 2.07EH04 | 2.07EH0Z | Z.0% 2.0%E-01

Koo 2.7 Z.73E-06 2.73F Z.73E05 | 2.70E-03 | 2.70E-08

hs B.3E-08 | B.30E-08 8.29E-05 | 8.29E-07 | B.21E-05 | 8.21E-10

E2B 1.1GE-04 | 1.10E-04 1.10E-01 | 1.10E-03 | 1.09E-01 | 1.09E-06

EeD 9.1 911504 9.11E~01 | 9.11F-03 | 5.0IE-01 | 9.01E-06

BeO 118807 | 1.18E-07 1.18E-04 | 1.18E-06 | 1.17E-04 | 1.17E-09

BiXB 1.49E 1.49E-02 T.39E401 | T049E-01 | 1.47E+01 | 1.47E

CaD 5 6IFH0] | b 6IEHOL 56TEH | 4.63E & 588H04 | 4. SEE-OL

D 867E-03 | 8.67E-03 BL6GEHOD | 8.66E-02 | 8.SEEHC | & 3EE-05

Cad 4 4TE-03 | 4.41E 4 4IEM00 | 4 41E-02 | &.36E+00 | 4 36E-05

iR 2.196-10 | 2.13E-10 2.18E-07 | 2.186-09 | 2.16E-07 | 2 1&E-12

CodB Z.07E-06 | 2.D7E-06 2.06E-03 | Z.06E-05 | 2.04E-03 | 2.DAE-DB

4 34E-01 | &.34E-0F 5 uEHe | & 4.2 | 4.30E-03

Ca0 1.68F 1,688 16801 | 166803 | 1.67E-01 | 1.67E-06

QD 1.26E-04 | 1.26E-04 1.26E-0% ] 1.26E-03 | 1.24E-01 | 1.24F-06

FeX1 5502 | 505402 5.58EH)1 | 5.58E-01 | 5.57F+01 | .52

FeD 1.54E-06 | 1.5¥-06 1503 | 1.56E-05 | 1.526-03 | 1.526-08
2.26F 2,28 2. E05 | 2028605 | 2.2%E-03 | 2.2-08
6.13F-07 | 6.13E-07 6.13E-04 | 6.13E-06 | 6.07E-04 | 6.07E-09
B.56E-01 | 8.56E-01 B.5HE. | B.55% 8.46E402 | B.4GE-03

LB 4. 50E 4. B0E-04 4. B0E-01 | 4.40F-03 | 4. 3F~01 | 4.35E-06

%uz: 8.11E-05 | 8.11E0 8.11E-02 | 8.11E-04 | 8.02E~02 | 8.02E-07
6.29E-0B | 6.29E~0B 6.20E-05 | 6.286-07 | 6.27E-05 | 6.22E-10

M8 1.176-05 | 1.17E-05 11E02 | 11 LIE-02 | 1.10E-07

NaxD 1,168 1.16F 1.16E+05 | 1'16E L1EwE | 1716

NiZB 1.33F-02 | 1.3%F-02 1.33EH0] | 1.33E-01 | 1.32Fe01 | 1.3E

N2 1.19E-05 | 1.19E-05 119602 | 109E04 | 1017E-02 | 1.17E-07
117 1102 1. 7Bl | 1.12E-01 | 1.10E#01 | 1.10E

4] 53.558-05 | 3.55-05 3. 5F 3.5E (BIE-02 | 3.51E-07

A-94




WHC-SD-WM-T1-737

Revision 0
SIREAM RAE 425 426 427 428 429 430 431 432
ST CNENTS ’
Chemicals Contirued (M)
Rh20 2,64E-07 . B4E-) 2.63E: 2.63E 2.61E-04 | 2,61E09
Redd7 1.16.41%-07 1.41E-07 LA41E-04 | L.4IE-06 | 1.40E-04 12%—-09
Rha03 2.46E 2.46F- 2.46E-03 | 2 46E 2,43E03 | 2 43E-08
Ru203 1.45E-06 | 1.45E-06 L43E-03 | 1.47E-05 | 1.43E-03 | 1.43E-08
SaB 3.12E-05 | 3.1ZE-05 3.1ZE-02 | 3.17E-04 3.0%'-82 3.0%E-07
Si02 2. 7ZEH02 | 2.72EH02 2.71IEH05 | 2.71E+03 | 2.69B405 | 2.69E+00
3 1.63E-01 | 1.63E01 1.63EH2 | 1.63E400 | 1.61EH02 | 1.61E-~03
S0 7.05E-04 | 7.05E-04 7.04E-01 | 7.04E-03 { 6.97E-01 | 6.97E-06
TeX7 6.53E-04 | 6,53E-04 6,52E-01 | 6.52E03 | 6.46E-01 | 6.46E-06
%eCG 1.13E 1,13 113603 | 1.13E-05 | 1.11E-03 | 1.11E-08
THE 1.BEE-0S | 1.B8E-0 1.886-02 | 1.888-04 | 1.86E-02 | 1.86E-07
Tioe 1.39E-03 | 1.398-03 1396400 | 1.39E-02 | 1.388400 | 1.38E-05
[ a<] 1.228-01 | 1.22E-01 1.22Ev)2 | 1.22E400 | 1.21E+02 | 1.21F-03
Z0 4 JOE-06 | 4.70E-06 4 69E-03 | 4.69E-05 | 4. 65E-03 | &.65F-08
e 1.138-02 | 1,13 L13EH01 | 1.13E-C1 | 1.12E401 | 1.17E-04
Canettt.
Q1
CusDY
Dicyclopantadiens
un Sulfide
Silico-Titaate
" |Sulfr
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WHC-SD-WM-TI-737
Revision 0

434

437

439

441

CEH2
4, 33EH05
.DOEHI0

1438405
1.45F+H08
1.00E+00

1.45EH05
CASEH8
1.O(EHO

2. 04EH01
1. 00E400

49
e

!

[A 18]
&

3.63Ev04

2.57EH6

6.8ZEH)S

4, 53EH12

4, S3EH2

2.04EH)L

2.01E-62

3.61E+03

3.61E403
1.37E+05

2.04E+01

2.01E-02

3.61EH03

3.61E+H03
1,37EH05

2.04EH01

2,00E-02

2.04EH01

Z2.01E-02

3.61EH03

3,61EH03
1,37EH05

1.37EH05

Z.04E+01

2.01E-02

5. 188402
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‘'WHC-SD-WM-TI-737

Revision 0

SIREAM NAVE

434

435

436

437

439

440

441

45

47

SOLID QMECHENTS

Total Mass Flew (MI) 12.29E-03 4. 58E400 | 4.58E400 | 4.58E405 | 4.58FH05 | 4.58B+05 | 6.03EH05

Radiamclides (Ci)

g_ni“zﬁl 4. 2ZE-05 | 8.43E-02 | B.43E~02 | 8,43FH03 | B.43EHD3 | B.43EH3 | 8.43BH03
Cs~137 1.36E02 | 2.7ZEH01 | 2.72E4101 | 2.728H06 | 2.7ZE4+06 | 2.7Z5H06 | 2.72EH06
Ba-137 1.296-02 | 2.598H01 | 2.39E0] | 2.59Er06 | 2,05E+06 { 2.59EtD6 | Z.

237 3. 64F; 7.28500 | 7.28E05 | 7.29E400 | 7.29B400 { J.29EH)0 | 7.

239 8,94E-06 | 1.798-02 | L7902 | 1.79B+03 | 1.79E+03 | 1. J9EH03 | 1.79EH)3
Bu-240 2.33E06 | 4.65E03 | 4.65E03 | 4.65EHI2 | 4.65EH0Z | 4.65E4H02 | &,
Bx-241 2.61E-05 | 5. 27K (22F: S.22EH03 | 5.27FH03 | 5.27E403 { 5,27E+03
Sr-90 1.O7E02 | 2. MEHY] | 2. 14EH)] | 2 14EH6 | 2, 14EH06 | 2. 14EH)E | 2. 14E406
Y-90 O7E: 2. WEH)] | 2. J4EH)] | 2 14EHD6 | 2.14EH06 | 2.14EH06 | 2. 14EHG
Te—99 3.51E-05 O1E-02 JO1E 7.01E+03 | 7.01EH03 | 7.01E+03 | 7.01EHD3
Total Cories L81IF 9.61E+01 | 9.61EH}1 | 9.61E+06 | 9.61E+06 | 9.61EHD6 | 9.61EHD6
Charicals (MI)

2

Aok 3

| AstS

Bat2

Bert2

Bit3

Cat2

CHZ

Cart3

Qet3

Cot3

Crt3

Cst

Ourt2

2

Lartd

Mot

Nat

Nit3

Pt

Rrt3

Sert

SiH

Sri2

Tht

Tith

2

% 2 6.42E-07 | 1.28E-03 | 1.26E-03 | 1.24E402 | 1.28F+02 | 1.28RH02 | 1.28EH02

- 529E06 | 1,06E-02 | 1.06E-02 | 1. 1.06EH03 | 1.06EH03 | 1.06EH)3

I:!:I—E 1,09E-10 | 2,17E-07 | 2.17E-07 | 2.17E~02 | 2.17E-02 | 2.17E-02 | 2.17E-02

N~

oo

BO4-3

904-2

ToDd~

HX) te

M 9.33E08 | 1.86E-04 | 1.86E-04 | 1.87EH01 | 1.87E401 | 1.87E+0L | 1.87EH01

mic Cartyn

ka:

J&%“ 1.76E 3.51E-06 | 3.51E-06 | 3.5]E-01 | 3.51E-01 | 3.51E-01 | 3.51E-01

£ 2. BIE05 | 5,78 5. 786 5.79E+03 | 5.79E403 | 5.79EH3 | 5.79E403

Al 1.03E-04 | 2.05E-01 | 2.055-01 | 2.05E+04 | 2.05E+04 | 2.05E+04 | 2.05EH04

| Ao 1.35-11 | 2.70E-08 | 2.70E-08 | 2.70E03 { 2.70E-03 | 2.70E-03 | 2.70E-03

| AS205 4,10E-13 | 8,20E-10 | 8.2(E- 8,21E0 8.21E-05 | 8.21E-05 | 8.21E05

BXG 5.43E-10 | 1.09E-06 | 1.09E 1.09E-01 | 1.09E-01 | 1.09E-01 | 1.09E-01

Bel) .SIE-09 | 9.01E-06 | 9.01E-06 { 9.01E-01 | 9.01E-01 | 9.01E-01 | 9.01E-C1

Bel) 5.84E-13 | 1.17E-09 | 1.1JE09 | 1.1/E 1.17E-04 | 1.17E-04 | 1.17E-O4

Biaa 7.36E-08 | 1.47E-04 | 1.4/E: L47EH0L | 1.4/E401 | 1.47EH01 { 1.4/E401

[+74] 2. 29504 | & SHE-01 | 4.58E01 | 4. 4 SEED4 | 4.S8EH04 | 4. 5EEHQ4

CdD 4 295 8.57E 8 5/E-05 | 8,.50E+00 (| 8.58E400 | 8.58E400 | 8.58EH)0

a2 Z.18E-08 | 4.36E-05 | 4.36E-05 | 4.36EH00 | 4.36EH00 | 4.36EH00 { 4.36EHOD

G2 1.08E-15 | 2.16E-12 | 2.16E-12 | 2.16E-07 | 2.16E-07 | 2.16E-07 | 2.16E-07

Co23 1.0Z5-11 | 2.04E-08 | 2 D4E 2.04E-03 | 2,04E-03 | 2.04E 2.04E-03

Crs 2.15E-06 | 4.29E-03 | 4.29E-03 | 4.20EH02 | 4.30EHZ | 4.30E 4, 0B

CsX0 8. 3E- 1.67E-06 | 1.67E-06 | 1.67E-01 | 1.6/E-Q 1.67E-01 | 1.67E-01

o0 6. 272E- 1.24E-06 | 1.24E-06 | 1.24E-01 | 1.24E-01 | l.24E0 1.24E0

Fe13 2.76E-07 | 3.52E-04 | 5.52E-04 | 5.52EH01 | 5.52E401 | 5.52EH)] | 5.5ZE+0}

FaD 7.6ZE- 1.52E-08 | 1.52E-08 | 1.52E-03 | 1.52E-03 | 1.52ZE03 | 1.3
1.13E-1]1 | 2.25E-08 | 2.25E-08 | 2.23E03 | 2.258E03 | 2.2%E 2.2
3.03E-12 | 6.06E-09 | 6.06E-09 | 6.07E-04 | 6.0/E-04 | 6.07E-Q4 | 6.07E-04
4 23F B 46E03 | B.4EE-03 | B.AGEMDZ | B.46EH2 | B.46E B 46E;

Laxss 2. 18E-09 | 4.35E06 | 4.3%E-06 | 4.35E-01 | 4.33E-01 | 4.33F-01 | 4.35E-01

% 4,01E-10 | 8.0ZE07 | 8.0ZE-07 | B.0ZE-02 | 8.0ZE-02 | 8.0ZE-02 | 8.0ZE:
3.1E-13 | 6.22E-10 | 6,27E-10 | 6.2ZE-05 | 6.2ZE05 | 6.2ZE-05 | 6.2ZE-05

MO3 JSZE-11 | 1.108-07 | 1,10E-07 | 1.10E-02 | 1.10E-02 | 1.10E-02 | 1.10E-02

Na2 573604 | 1.15E 1.15E 1156405 | 1.15E405 | 1.156405 | 1.13E405

Nix3 JSOE-08 | 1.32E 1.3ZE 1328401 | 1.32840]1 | 1.3ZE401 | 1.3ZE401

% 5.876-11 | L.7EO7 | 117807 | 1.17E02 | 1.07E-02 | 1.17E-02 | 1.17E
.5ZE 1. 10E: 1,10E-04 | 1.10E+01 | 1.10EH01 | 1.10EHD1 | 1.1CEHD1

3t er) 1.75E-10 | 3.50E-07 | 3,50E-07 | 3. 3.51E 3.51E .51E
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WHC-SD-WM-TI-737

Revision 0
STRESM RAME, 434 435 536 437 439 440
SLID OCMECHENTS
Chamicals Cantined (MI)
RhaD 1.30E-12 | 2.61E-09 | 2.61E-09 | 2.61E-04 | 2.61E-04 | 2.61E-04 | 2.61E-04
Rad07 6.99E-13 | 1.40E-09 | 1.40E-09 | 1.40E-D4 ~04 | 1.40E 1, 40E-04
3 1.2ZE-11 | 2.43E-08 | 2.43E-08 | 2.43E-03 | 2.43E-03 | 2.43E-03 | Z.43E-03
s JA7E-12 | 1LA3E-08 | 1.43E-08 | 1.43E-03 | 1.4%E-03 | 1.43E-03 | 1.43E-03
S0 1.54E-10 | 3.09E-Q7 | 3.09E-07 | 3.09E-02 09E-0Z | 3.09E-02 | 3.09E-02
S0 1.34F-03 | 2.69E+0D { 2.69EH00 | 2.69E405 | 2.69EH05S | 2 698405 | 2.69E+05
<er] 8.06E-07 | 1.61E-03 { 1.61E-03 | 1.61E+Q2 6, 1.61EH02 | 1.6IEH02
50 3.4BE09 | 6.96E-06 | 6.96E-06 | 6.97E-01 | 6.97E-01 | §.97E~01 | &.97F-01
e 3.2%F-09 | 6.46E-06 | 6.46E06 | 6.46E-01 | 6.46E-01 | 6.46E-01 | 6.46E-01
Ta3 5.97E-12 | 1.11E 1LUE08 |1 %—03 1 1.11E-03 | 1.11E-03 | 1.1E-03
THZ 9.288-11 | 1,86F-0 1.868-07 | 1 ~02 | 1.86E02 | 1.86E-02 | 1.86E-02
Tice 6.88E-09 | 1.38E-05 | 1.36E-05 | 1.38F+00 | 1.38E4+00 | 1.38E+00 | 1.38F+00
[ias] 6.06E-07 | 1.21E: 1.Z1E-03 | 1.21EH2 | 1.21E+02 | 1 1.21EH02
ahd 2.32E-11 | 4.64E-08 | 4.64E-08 [ 4.63E-03 | 4.65E-03 | 4.6FE-03 | &4.65E-03
ate 5.60E-08 | 1.1ZE-04 | 1.1ZE-04 | 1.1ZE401 | 1.12F+01 | 1.1ZB#01 | 1.1ZE401
Cu
%imlupa'mdim 3,61E+03
a 3.61EH3
S pyitide
Sulfur 1.37E+05
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WHC-SD-WM-TI-737
Revision 0

450

451

510

1

512

514

3.61E4+02
3.61EH06
1. 0CE+00

Rk
2883

&
&

B

.19E-01
01

5

e

2.30E+H04

3.32E
3.32E107
1.00E

e

E

sgagawsmgaggﬁﬁgg

ane
Lic Mion
Glycolic Acid

Egaé‘ T

3.61EH03

3.61EH13

2.04E401

2.01E-02

3.61EH03

3.61E4H03
1.37EH05

3.42E-02

2,582

5.94E-02

3.69EH12

2.59E+04

6. 89EH)3

2.30E+04

2, 30E+04

3.69EH2

2,59E+04

6.89EHI3
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WHC-SD-WM-TI-737

Revision 0
SIREAM NAVE 450 451 510 511 512 513 514 520
SCLID COMRCNENTS
Total Mass Flow (MI) 4.63EH03 | 4.63EH03 | 4.63EH03 4636403 | 4.63E-02
Ractiornaclides (Ci)
g-"i?'l 8.51E+01 | 8.51FH1 | 8.51E+01 8.51EH01 ( 8,51E-04
Cs-137 2. 75604 | 2.758+04 | 2.75E+04 275404 | 2.75E-01
Ba-137 2.61E404 | Z161EH04 | Z.61E+04 2.61E+04 %.513—01
237 7.368E-02 | 7.36E-02 '“if'm 7.36E-02 | 7.38E-07
239 1.81EH01 | 1.BIEH] | 1.81F«q} 1.81E+01 | 1.81E-04
Pu-2a0 JOEH00 | 4.70E+0D (X} 4.70E400 | 4.70E-05
Br-241 5.27E+01 | 5.27EH01 | S5.2701 5.275401 | 5.27E-04
S0 16E404 | 2.16E+04 o oOu 2.16EH04 | 2.16E-01
%c-g% %‘o&zm %’%g«u 7 «?x 7.08840 g
Total Quries 9. 71EH4 | 9.71E+04 | 9 71Ee0a 9:713-;0% SI%ﬁ
Chamicals (M)
s
At
Ast5
Bat2
Bet2
Eai2
G2
Cert3
Gt
Cot3
Crt3
Cet
Curk2
Featd
i
Mot
Nt
g
Bk
Rirt3
Sert6
Si+y
Sr42
Tty
Tit
muzz
% . 1.30EH00 | 1.30EH0 | 1.30E+00 1.30EH00 | 1.30E-05
F- 1.07E401 | 1.07E+01 | 1.07EH01 1.07E+01 | 1.07E-04
gr_zz 2.19E-04 | 2.19E 2.19E-04 2.158-04 | 2.19E-09
Ne-
o4
43
D42
ToOk-
;73] te
M 1.88E-01 | 1.88E~01 | 1.88E-01 1.B8E-01 | 1,88F-06
¢ Carban
mm 3.5 3.5€-03 | 3.5%-03 3.5 3.55E-08
58ENL | 5.BEH0] | 5.BEEHL 5 BiFH0) | 5.B4E
ALXG 2.07EH0Z | 2.07E 2.0 Z.07E 2.07E-03
P 2.7E-05 | 2.7E-05 | 2.73E05 2.73E-05 | 2.73F-10
] 8.29E-07 | 8.29E-07 | B.29E-07 8.29e-07 | 8.29E-12
BT 1.16E-03 | 1.106-03 | 1. 1(E-03 1.10E-03 | 1.1CE-08
3e) §.11E-Q3 | 9.11E-03 | 9.11F-03 §.11E-03 | 9.11E
3e) 1.IEE-06 | 1.1 1EE 1.186-06 | 1.18E-11
e o) T.49E-01 | 1049E-01 | 1.45E-01 1.496-01 | 1.49E-06
Ca) 4.63EH02 | 4 63EH02 | 4. 4.63EH0Z | 4.63E
CD 8.66E-02 | 8 66E-02 | 8.6EE-0Z B.66E-07 | 8.84E
Ca2 4.41E02 | 4.41E02 | 4.41E-02 4. 41E-02 | &4.41E-07
G203 21805 | 2018608 | 2. 18E-09 2.18E-09 | 2.18E-14
CoB 2.06E-05 | 2.06E-05 | 2.06E-05 2.06E-05 | 2.06E-
Cras 4. 34FH00 | 4. L 34F 4.34EHD | 4.34E
Ca) 1.686-03 | 1,603 | 1.68E-03 1.68E-03 | 1.68E
oY) 1.26F-03 | 1.26E 1.26E-03 1.26E-03 | 1.26E-08
Fe2®B 5758601 | 5.58B-01 | 5.58E-01 5.5gF-01 | 5.58E-06
2] 1.54E05 | 1.54E-05 | 1.54E-05 1.5F-05 | 1.54-10
2.26-05 | 2:288-05 | 2.286-05 2.28F-05 | 2.286-10
6.13E-06 | 6.13E 6.13E-06 6.13F-06 | 6.13E-11
8.55E4H0 | 8135 8,55+ 8. 8,505
Lax3 4.W0E-03 | 4.30E-03 | 4,40E-03 4 A0E-03 | 4.4C0E-DB
%uzc 8.11E~04 | 8.11E-04 | 8,11F-04 B.11E-04 | 8. 11E-0%
6.28E-07 | 6.28E-07 | 6.28E-07 628607 | £.28E-12
M3 1.1%E-04 | 1,128 1.12E-04 1.12E 1.12E-05
Naz 1.16E+03 | 1.16E 1.168+03 1.16E+03 | 1'16E-02
NizDa 1-3%E-01 | 1.33E-01 | 1.33E-01 1.33E-01 | 1.33F-06
% 1.19E-04 | 1.19E-04 | 1.15E-04 1.19E-04 | 1.19E-09
1176-01 | 1.F-01 | 1.17E-01 1.IE01 | 112E-06
Yo7 3.54F04 | 3.54F 3.54F-04 3 5E-04 | 3.54E-09
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WHC-SD-WM-TI-737

Revision 0
STREAM NAVE 449 450 451 510 511 512 514 520
SALID OOMECHENTS
Chanicals Cantirmed (MDD
Rh2D 2.63E-06 | 2.63E-06 | 2.63E-06 2.63E-06 | 2.63E-
[Red(07 1.41E-06 | 1.41E-06 | 1.41E-06 1.4]E-06 | 1.41E-11
Rhas 2.46E-05 | 2.46F-05 | 2.46E-05 2.46E-05 | 2.46E-10
Raixn T.45E-05 | 1,405 | 1.4%-05 14505 | T.45-10
e 312504 | 3.1ZE-04 | 3.17E-D4 3.12E-04 | 3.127E-09
sice 2.71EH33 2.%@ 2.71E403 2.71E403 | 2.71E-02
X6 1.63EH00 | 1.63E+00 | 1.63EH00 L.63EH00 | 1.63E-05
SHO 7.04E-03 | 7.04E-03 | 7.04E-03 7.04E-03 | 7.04E-08
%cﬂ?ﬁ' 6.52F-03 | 6.52; 6.52E-03 6.52E-03 | 6.5ZF-08
a2S7
1.13E-05 | 1.13E-05 | 1.13E05 1. LEE-0: 1.13E-

.'.Irlg 1.BEE-04 | 1.B8E 1.88E-04 8@-02 1.8&:—018
Tiep 1139602 | 1.39E-02 | I.3%E-02 1302 | 1.3
i 1.2ZE400 | 1. 1.2254+00 22 1.228-05
) 4.69E-05 | 4.69E-05 | 4.69E-05 4. 69E-05 | 4.69E-10
ace 1.13E-01 | 171301 | 1.13E-01 13301 | 1.13E-06
Canat.

Qu

Q04

Dicyclopantadieane

Silico-Titmate
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WHC-SD-WM-TI-737

Revision 0
STREAM HAE 21 522 523 524 600 601 602 603 604 505
LIQID COMECHENTS
Total Mass Flow (MI) 3400 | 3.228+04 | 4.58B+00 | 4.58E+00 | 1.356+06 | 4. 1.36E+06 | 2.84E+04 | 3.298404 | 4.
Yolume (L. 475EEH03 | 313ZEH07 | 41BEEHD3 | 403EE03 | 103TEH0S | 4.33E06 | 1.IEEHS | 2.BAEW0S | 3 Somigs | 4 RIS
Specific ty #00 | 1.00E+00 | 1.00F+00 | 1.00E+00 | 1.0CE+00 | 1.00F+00 | 1.00E+00 | 1.00F+00 | 1.00E+00 | 1 00B400
Radicruclides (Ci)
ol 2.56E403 | 2. 56E+03
Cs~137 ) ’
Ba-137
237
239
BRr240
BPu-241
2
Te-99 6.01B+05 | 2.01E+03 | 5.538405 | 3.125+04 | 3.32E404 | 5.71E+03
Total Curles &.0EH05 | 2.01EH3 | 5.33E+05 | 3.37E+04 | 3.566+04 | 5.71BHG
Chamicals (M)
s
A4S
B3
Patz
Bet2
Bi+3
Cari2
Cobz
Cat3
a3
Cotd
Cart
Otz
Fors
%2 9,9%+00 | 3.34E02 | 9.768+00 | 5.148-01 | 5.47E-01 | 9.41F-02
3]
Mty
Mrrs
Na+
Hi+3
Bk
ot
Ret?
Rrt3
Rurtd
Setb
Sith
Sri2
Tet6
Zniz
7o+
AL(CH) 4~
cl_
@e-2
Cr(CB)4~
P
- 3.768402 | 1.2 3.7EHZ | 1.96EH01 | 2.09E+01 | 3.60E+00
o] 1.17E42 | 3.77E-01 | 1.11E+02 | 5.84E%00 | 6.21E+00 | 1.07Eto0
Teni- 5B | 1.956-01 | 5.53F+01 | Z.91EH0 | 3.10E+00 | 5.34E-01
Ji7a) 4.58EH00 | 3.69EH02 | 4.5BEH00 | 4.56EH00 | 1.35E+06 | 4 5303 | 1.3%E+06 | Z.18EH04 | 2.635+04 | 4 53E
cCal:bcn
B 220 2.29F400 | 7.47E-03 | 2.108+00 | 2.276-01 | 2.34E-01 | 3.82E-02
e 1.6SE+00 | B.91E0Z | 8.91E-02 | 1,50
G2 13502 | 13502
i) 5.34EH03 | 5.34E+03
7] 75802 | 7 5E-c2
iz 4,96E-03 | 4.96E-03
i 2. S9EHO4 1,030z | 1,03
73] 1.71E+01 | 1.7iEHL
5] ‘ §.30E+02 | 690
N 1.46EH2 | 1.46EHZ
8% 6.89E+03 2.306102 | 2.%E
e N 1.148+01 | 1 14EHL
ane
%cgg]icmim
scid
Glycolic
Iﬁg""h“m 2.03E400 | 2.03E+00
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WHC-SD-WM-TI-737

Revision 0

522

523

524 600

601

602

603

604

605

2.31E-05 | 4.63E-02 | 4.63E-02 | 1.2ZE403 | 4.09E+00 | 1.2 | 6.33E40L | 6.74B#0L | 1.16E%01

C.omikzu 4.26E-07 | 8,51E-04 | B.51E-04 | 5.03E403 | 1.69E+01 | 4.96E4+03 | 2.62ZEH0Z | 2.79E+02 | 4.80E+01

Ca-137 1.388 2.7%01 | 2.7%E-01 | 1.688406 | 5.64FH03 | 1.66E+06 | 8.73E+04 | 9.

Ba-137 1:31E-04 | Z.61E-01 | 2.61E-01 | 1.60BH06 | 5.36E+03 | 1.58E+06 | 8.308 3.% %%ﬁ

%7 3.68-10 | 7 36E-07 | 7.38E-07 | 3.2BEH00 | 1.1CE-02 | 3248400 | 1.70E-D1 | 1.81E-01 | 3 1% 02

9 9.03E-08 | 1.B(E 1.BE 1.37F403 | 4.54E400 | 1.31E+03 | 6.87/EH0] | 7.3ZB+01 | 1 26EH01

Pu-240 2.356-08 | 4.70E-05 | 4.70E-05 | 3.29E402 | 1.UEH0 | 2.24EH02 | 1.71E+01 | 1 BZFHOL | 3 1Z8+00

Rur-241 Z.64E-07 | 5.27E 5.27E-04 | 3.706+03 | 1.24E401 | 3.65E403 | 1.92EH0z | 2.05E402 | 3 52801

Sr-90 1.08E-04 | 2.16E-01 | 2.T6E-01 | 2.67E+H06 | BI94E+03 | 2.63E¢06 | 1.38EH)5 | T.478405 | 3 D3B+04

‘{;2'59 %%—07 g.%-m %'01%“01 %% g'mz-roo %‘1 $03 é' 01 ey z.mqu

Total Curies 4.BaE-04 | 9.70E-01 | 9.71E-01 | 8.63E+06 | 2.89E+04 s.sﬁm ai%ros 619%3% 13%050%

Chanicals (M)

P8

mt3

=

Bart2

BetZ

Ri+d

Cart2

CH2

Cet3

Gent3

Cotd

Crt3

Cst

Curt2

Fetd

Lat3

Mot

Neart

Ri+3

Furkh

3

Seté

Sith

Sr+2

T4

Ti+h

etz

%ai'zz 6.48E-09 | 1.30E-05 | 1.30E-05 | 7.09E-01 | 2.36E-03 | 6.96E-01 | 3.66E-02 | 3.908-02 | &.7CE-03

F- 5.34E-08 | 1.07E-04 | 1.07E-04 | 3.956+00 | 1.33E-02 | 3.90F+00 | 2.05E-01 | 2.18E-01 | 3.76E-02

I- 1.108-12 | 2.19E-09 | 2.1SE-09

hoe-

NB-

e

H%-3

42

o4~

%crinite

MR 9.42E-10 | 1.86E-06 | 1.88E-06 | 1.49EH01 | 5.00E-02 | 1.47EH01 | 7.74E-01 | 8.24E-01 | 1.42E-01

cCaﬂn'x

7212 ZH0

1@ 1.77E-11 | 3.54B-08 | 3.54E-08 | 8.3 2.79E-04 | 8.22E 4.32E-03 | 4.608-08 | 7.925-04

v 2.97F07 | 5.84E 5 84F 3.44E0) | T.15E-01 | 3.39E+01 | 1.79E 1.90Et00 | 3.27E-01
1.04E-06 | 2.07E 2.07E-03 | 1.0GEHZ | 347801 | 1.02F 5.37EH0 | 5.7 § . BE-01

A28 1.36E-13 | 2.73B-10 | 2.73E-10 | 1'62E-(3 | 5.4ZE06 | 1.60E-03 | B.40E-05 | B.94E-05 | 1.54E-05

A8205 4 14E-15 | 8.268-12 | B.28E-12 | 1. 6.0%-07 | 1.79E 9.43F 1.008-05 | 1.73F-06

5.49E-12 | 1.10E-0e | 1.108-08 | 4. 1 | 2.868-01 | 8.42E+01 | 4. 4. 7% 8. 12801

Ba) 4.55-11 | 9.10E-08 | 9 10E-08 | 2.IGE-01 | 7.34E-04 | 2.16E~01 | 1.14E-02 | 1.21E 2. D8E-03

Bl 590E-15 | 1,181 | 118E-11 | 4.4 1.50E-06 | 4.40E-04 | 2.32E-05 | 2.47E-05 | 4.24E-06

Bixy T 44E-10 | 1.49F-06 | 1.29E-06 | 1.47E+01 | 4.92E-02 | 1.45E4+01 | 7.62E-01 | 8.11E-61 | 1.39E-01

CaD 2.31E-06 | 4.63E03 | 4.63E-03 | 1.06E+01 | 3.56E-02 | 1.05E+01 | 5.50E-01 | 5.84E-01 | 1.01E-01

%) 4.33F-10 | 8.66E-07 | B.66E-07 | 3.95E-01 | 1.326-03 | 3.89E-01 | 2.0 2188 37%03

Cad3 2.20E-10 | 4.60E-07 | 4.40E-07 | 1.34F+01 | 4.83E-02 | 1.42E+01 | 7.4BE-01 | 7.96E-01 | 1.37E-01

G203 1.09E-17 | 2.18E-14 | 2.1BE-14 | 1.01E-06 | 3.38F-09 | 9.93E-07 | 5.2°E 5,57 9.57E

o203 1.03E-13 | 2.06E-10 | 2.06E-10 | 8T13E07 | 2.7:E-09 | B.0ZE-07 | 4.27F 449 7.73E-09

Cra0s 2.17E-08 | 4.34E-05 | 4.34E-05 | 4. 1.55E02 | 4.496+00 | 2.36F-01 | 2.50E-01 | 4.3ZE-02

C=20 8.41E-12 | 1.686-08 | 1.68E-08 | 1.04E-01 | 3.30E-04 | 1.03E-01 | 5.42F-03 | 5.77E-03 | 9.91E-04

a0 6.28F-12 | 1.26F-08 | 1.26E-08 | 1.24F 41505 | 1.2 B.42F &.B4E 1.18E-04

Fe23 2.79E09 | 5.58E-06 | 5.566-06 | 5.70E+01 | 1.91E-01 | 5.62E+01 | 2.96E+00 | 3.15E+00 | 5.42E-01

FeD 7.70E-14 | 1.54E-10 | 1.54E-10 | 5.25E-07 | 1.76E-09 | 5.1BE-07 | 2.73E-08 | 2.90E-08 | 4.99E-03
1.UE-13 | 2.27E-10 | 2.27E-10 | 7.3560B | 2.46E-10 | 7.256-08 | 3.81E-09 | 4.06E-09 | 6.98E-10
3.06E-14 | 6.12E-11 | 6.12&-11 | 1.60E-11 | 5.37E-14 | 1.58E-11 | 8.31F-13 | 8/B4E-12 | 1.5%F-13
4.27E-08 | 8.54E-05 | 8.54E-05 | 2.16E 7.24E 2.1LEH0 | 1.178-01 | 1.19E-01 | 2.05E-02

Ladm 2.20F-11 | 4.40E-08 | &.40E 1.41E+00 | 4.72E-03 { 1.29E400 | 7'31F-02 | 7.78E-02 | 1.34E-02

142D 2.44E40) | 8.18F 2.41EH01 | 1.27F 1.356+00 | 2.32E-01

% 4.0%-12 | 8.20E-09 | 8.10E09 | 7 16E-01 | 2.40E-03 | 7.06E-01 | 3.72E-02 | 3.9aE-02 | £ BE-03
3.14E-15 | 6.286-12 | 6.28E-12 | 2.14E-08 | 7.19E-11 | 2:11F-08 | 1 11F 1.16F 2.04E-10

MO8 5.58F-13 | 1.12E-09 | 1.12E-05 | Z.53E-03 | 8.47E-06 | Z.49F-03 | 1.31E-04 | 1.40E-04 { Z.40E-05

Na2D 5.79E-06 | 1.16E-02 | 1.16F T.18EH02 | 3.9E-01 | 1.16F .19 8.528 1.12E

NidD &.66E-10 | 1.3 1.33E-06 | 1.52EH01 | 5.10E 1.50E401 | 7.89E-01 | 8.30E-01 | 1.%4E-01

% 5.93F-13 | 1.18E-09 | 1.18E-09 | 5.28E J7E05 | 5.21E-03 | 2.74E-Ok | 2.92E 5.02E-05
55810 | 1.12E 1.1%E 1.776+00 | 5.94E-03 | 1.75E+00 | 9.20E 9. 8(E 1,69

j2¥e] 1.77E-12 | 3.54F 3.5F-09 | 2.59E-02 | 8.68E05 | 2.55%E 1.34E-03 | 1.43E03 | 2.46E
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WHC-SD-WM-TI-737
Revision 0

SIREAM NAVE 606 607 608 610 611 612 614 615

Total Mass Flow (MI} | 2.84E104
Volumo (L?haui 2_B4EH)7
Specific ty 1.0CE+HI0

609
ZIEHS | 2.17E404 | 1.00E . .

JZIERD6 | 2)16E407 | 7.18F-01 %.“E 1 e gigﬁﬁ
-DOEH00 | 1.00E+00 | 1.39F+00 | 1.

1.00E+0D | 1.00E+00

i
o
e
;

C-14 2,56EH03 | 2.56E+03 2, 56FEH3 2.56EH03

Tc-99 2,75F404 | 2,75E104 2. 00EH0Z | 2.69E+H04 6.03BHS
3. O0E 3, OOE+4 3.10EH)3 | 2.69E+04 6.03E+05

i

&4.53E-01 | 4.5E-01 9,06E-03 | 4.44E-01 | 9.05E-06 9_96E+00 9.06E-03

1.73E40] | 1.73EH0L 3.46E-01 | 1.7CEH0] | 5.61E-04 3.80EH2 3,46E-01

042 5.%%% 5.%%% 1.0E-0] | 5.04EH00 1.13EH2 1.03E-01
2.186+04 | 2.18E404 1.73E402 | 2.16E+04 | 4.30E-04 | 1.00E-03 | 1.36FH06 | 1.11E42 | 1.

;

1.96E-01 | 1.96E-01 1.33-02 | 1.82E-01 2.24EH00 1.3E02
7.37E02 | 7.3/802 %ggﬁ 7.23E02 1.48E-03

gBﬁBgﬁBEﬁgBE‘g’H‘ﬁgg

Dicyelopantadiens
mckﬁm

Glycolic Acid
2,030 | 2,03E4+00 2.03EH0 2.03E+00

iy
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Revision 0

SIRERM RAE 606 607 608 609 610 611 [37) 613 614 615

SILID (CMECNENTS

Total Mass Flow M) | 5.568+01 | 5.568+01 | 112400 | 5.47E+01 | | 1.22E403 | [ 5.588-04

Radianclides (Ci)

fm2A1 2,31EH2 | 2.31E+02 4.62ZE400 | 2.27EH02 5.07E+03 2.31E-03

Cs-137 7.70E404 | 7.70E+04 1.54EH03 | 7.54E+04 .69EHG

Ba-137 7.31EW04 | 7.31E+04 1 46EH | 7.17EH04 16008 730

237 LSE-01 | 15001 J00E-03 | 1.47E-01 3.298H0 1.50F 06
Z39 6.06EML | &.D6EH01 1.21E+00 i 1.33%03 5. D6E-04

L 30EHL | 1.50E+01 3.01E-01 | 1,47E+0] 3. 5F-04

241 1.59E+02 -33EH0 7 3.71E403 1.89E-03
i 2.44E403 | 17208405 2. 6EEH06 1.27F

1o SR | S5Ee 1600 | 3301 {3310 i

Total Curjes 3.95F405 | 395405 7.B9EH3 405 R 3300

Chamicals (M)

o

A3

AstS

Bari2

BertZ

Bit3

Cart2

G2

Cat3

Ct3

Cortd

Crtd

Cat

Gat2

Fetd

Lart3

mﬁ

Nat

Ni+3

gmg

Rt

Sert6

Si+h

Sr2

Thrh

Ti+h

Ty

= 3.236-02 | 3.23E~02 6.4E-04 | 3.16E-02 7.08E-01 3.23E-07

£ 1.81E-01 | 1.81E-01 3,62E-03 | 1.778-01 3.97E400 1.81E-06

hog-

NT-

[ .

FO4-3

S04-2

T4~

Gy rinite

M 6.808-01 | 6,82E-01 1.36E-02 | 6.688-01 1.50E+01 6.82E-06

¢ Carban -

%m 3.81E-03 | 3.81E-03 7.626-05 | 3.74E-03 8.36E~02 3.81E-08
1 56Ew0 | 1.58E+00 311502 | 1.54E+00 345401 1.58E-05

4108 i i 9147E-02 | 4754EH0 1.04E 4. 7305

[rad) 7.40E-05 | 7.40E-05 1.48-06 | 7.266-05 1.67E-03 7.40E-10
8. 8.31E-06 1.66E-07 | 8.1%06 1.82E-04 B.31E-11

% 3.91F+00 | 3.91E+00 7.82ZE-02 | 3.83EH00 8.5TEHL 3.91E-05
1 1.00E-02 2.00E-04 | 5.81E-03 2.20E-01 1.00E

Be 2.04F-05 | 2.04F-05 L 09E-07 | 2.00E-05 L4 Z.04E-

A28 6.71E~01 | 6.71E-01 1.36E-02 | 6.5 01 1.47E401 6.71E-06

ceD 4.BF-01 | 485601 9.70E-03 | 4.76E-01 1.06E40 4.

caD 1.81E-02 | 1.81E-02 36IE-04 | 1.77E 3.96E-01 1.81E-0)

Ce0ss 8. SE: &.59E-01 1.3%-02 | 6.46E-01 1.45E401 6.

G 4.BIE-08 | 4.81E-08 9.27E-10 | 4.5 1.0IE §.51E-13

Co2® 3.72E-08 | 3.7ZE-08 744E-10 | 3.8 8.16E-07 3.72E-13

Crars 2,08 20801 4. 16E-03 | 2.04E-01 &, Z6E400 z

Ca20 47703 | 4 77E-03 9,505 | 4.58E 1.0%0 4. T7E-08
S.BEE-Q4 | 5.66E-04 1.13E-05 | 5.5%-04 1.25E-0Z 5.

Feds 2.61E+00 | 2.61E+00 5.27F 2.56E 5. 72F+01 2.61E-05

Fe0 2.40E-08 | 204dE-08 4 BIE-10 | 2.36E-08 5.27E-0) 2 40E-13
3.36E-09 | 3.36E -11 | 3730809 7.3/8-08 3 36E-14
7.3E-13 | 7.3Z-13 14 | 7.18-13 1.61E-11 7.3ZE-18
9.53F-02 | 9.BEE-(2 1.98E-05 | 968602 2.17E+00 9.B3E-07
6.4AE-02 | 644E-02 1.29E-03 | 6.31E-02 1 41EH0 6_44E-07

(120 11700 | 1.1ZEH00 2. 23 1.09E+00 2.45E401 11705

0 3 26 328602 SF. 3.21E-02 7.18-01 328607
9.BIE-10 | 9.ME-10 1.96E-11 | 9.61E-10 2.1¥-08 9.81E-15

M3 1 16F-04 | 1.16E-04 JME 1.13E-D4 2. 54E-03 116508

NaZD) | L0E 5. 4QEH0 1.0RE-01 | 5.28E+00 1. 1802 5. 4(E-05

Ni23 " 96E &, 96E-01 39K 6. 82E-01 153401 6.96E

NG 2.47E-0k | 2.4ZE-D4 B3E 2.37E-04 5 30E-03 2.42E
8.11E B.11E-0z 7.5%02 1778400 8. 11E-07

Y7 1.15E-03 | 1.19E-03 2.37E-05 | 1.16E-03 2.60E
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WHC-SD-WM-TI-737

Revision 0

STREMM NAME 616 617 618 [3C) 620 621 622 623 624 625
LIQUID OMECHENTS
Total Mass Flow MY | 1.11EH2 | 1.12E 1.06E+07 | 1.16E+06 | 1.01B+07 | 1.B1EHS +06 | 1.7 1.16E+06 | 1.
Valome (L 1116405 | 1.376405 | 1.01E410 | 1.13E+09 | 9.54E+09 | 1.7 1.308+09 | 1.69E+08 1.%«}9 i.ﬁ:ﬁg
|Specific ty 1.00E+00 | 1.00E+00 | 1.0 1.03E400 | 1.D6E+00 | 1.03E400 00 | 1.04F 1. 1.03E+0D
Radionclides (C1)
‘é'"iaﬂ'l 3.86EH03 3.86EH03 3. 86EH03
Cs-137 6.94E+07 | 3.61EH06 | 6.87EH07 | 1.18E+06 | 4.80EH06 | 7.74E405 | 4 0ZEH06 E%ﬁ
B“%% 6.60EH07 | 3.43EH06 | 6.52E407 | 1.1ZE406 | 4.56FH06 | 7.355405 | 3.87F+06 | 3.

733
Pu-240
Br24l
Ysr-eo”
Te-99 1.54E406 | 8.03E04 | 1.53Et06 | 2.63E+04 | 1.07E+05 | 1.728+04 | 8.94E+04 | 8.94E+04
Total Ouries 1.37EH08 | 7.13E406 | 1,355408 | 2.33E406 | 9.47E406 | 1.53E+06 | 7.94E+06 | 7 94E+06
(hamicals (M)
3
Ast5
B3
Bart2
BetZ
Bi+3
%rzz'z 9555401 | 4.97EH00 | 9.45EH01 | 1.63EH00 | 6.60EH00 | 1.06E+00 | 5.54E+00 | 5.54E+00
o3
Cst 4.DIEH00 | 2.09E-01 | 3.96E+0D | 6.83E-02 | 2.77E-01 | 4.46E-02 | 2.32E-01 | 2.32E-01
o
1 1.52F404 | 7.69E402 | 1.46E+D4 | 2.59EH02 | 1.038+03 | 1.66E+02 | 8.62E402 | 8.62EH02
ﬁ 1.81EH02 | 9.42E+00 | 1.79B402 | 3.08E+00 | 1.25E+01 | 2.02Et00 | 1.095+01 | 1.05E+01

2
Mt
Mots 9.88E-03 | 5.1ME-04 | 9.77B-03 | 1.68E-04 | 6.82E-04 | 1.10E-04 | 5.72E-04 | 5.72E-04
Nmﬂs 2.19E+04 | 1.14E+03 | 2:06E+04 | 3)73E+02 | 1.51E+03 | Z.a4F+02 | 1.27E+03 | 1.27Fwi2
‘é.ﬁ’ﬁ 1.2ZB+02 | 6.34E400 | 120402 | 2.07E400 | 8.41E400 | 1.36E+00 | 7.05E+00 | 7.0SEH00
nrrh'
el
Rurt3 1.468-02 | 7.68E-04 | 1.46E-02 | 2.51E-04 | 1.0ZE-03 | 1.64E-04 | 8.5E-04 | 8.5F-04
%}2 2.44E-01 | 1.27E-02 | 2.4ZE-01 | 4.16E-03 | 1.69E02 | 2.7ZE-03 | 1.3ZE-02 | 1.3ZE-02
%5:% 1,03E-02 | 5.36E-04 | 1.0ZE-02 | 1.75E-04 | 7.11E-04 | 1.15E-04 | 5.97E-04 | 5.97E-04
Zni2 ax?
Alh CH)4~
Eﬁ- 1.14E+00 | 5.91E-02 [ 1.1ZE+00 | 1,93E-02 | 7.84E-02 | 1.26E-02 | 6.586-02 | 6.56E-02
Cl- ) 6.22FE404 | 3.2AE+03 | 6.15E+04 | 1.06E+03 | 4.30E+03 | 6.92E+02 | 3.60E+03 | 3 60E+03
g(cn)a— 5.37E+04 | 2.80E+03 | 5.31E+04 | 9.16E+02 | 3.71E+03 | 5.99E+02 | 3.11E+03 | 3.11E+03
pIrf:z 5476401 | Z.B5EH00 | 5.41EH01 | 9.32E-01 | 3.78E+00 | 5.05E-01 | 3.17E 3] 17E+00
%‘ 6,58E405 | 3.29E+04 | 6.296405 | 1.12E+04 | 4.41E404 | 7.11E403 | 3.7CE404 | 3.70E+04
g-g 2.87E404 | 1.50EH03 | 2.84E404 | 4.89E+02 | 1.98E403 | 3.20E+02 | 1.66F4+03 | 1.66EH)3
Ted- 1.50E402 | 7.47E+00 | 1.42B402 | 2.55E+00 | 1.00E+0] | 1.62E+00 | 8.41E+00 | 8.41E+00
0 1.11EH02 | 1.12E402 | 9.75E406 | 8.64E+0S | 9.26E+06 | 1.68EHDS | 1.03E+06 | 1.66E+05 | 8.64E+05 | 8.64EH05
%ﬁc Carbon
_plg, : 2. 9E-03 | 5.518-02 2.9E-03 | 2,703 | 1.4E-04 | 1.45-04
ci'%" Z.46E-01 | 4.67E+00 Z.46E-01 | 3.96E-02 | 2.08E-01 | Z.08E-01
@ 2.39EH03 2.39EH3 2.39E403 | 2.39E+03
% 1.50E+H05 1. CEH05 1.908+05 | T.9E+5
%
% 4. 14EH04 4, 14FH04 4,14EH04 | 4, 14E+04
D 2.46EH12 2, 46EHZ 2.46EH02 | 2.46E+02
N2 1.51E+03 1.51E403 1.5iE403 | 1.51E+03
@ 1. 185+04 1186404 1.18E+04 | 1.18E+04
2 1.21E+03 1.2iE+03 1.2E403 | 1.21E+03
Dicyclopertadiens
%mhc Anian

Acid

Glycolic
g
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WHC-SD-WM-TI-737

Revision 0
STREAM NAE 616 617 618 619 £20 621 62 623 624 625
SCLID COMECNENTS
Total Mass Flosw M) | 1.12E400 [ 1.138400 [ 2.34E+05 | 1228404 [ 2.31E+05 | 3.586+03 | 1.61E+04 | 2.608403 | 1355104 | 1.356%0%
Radianuclides (Ci)
o241 4628400 | 4 6TEH00 | 4.3EH0S [ 2248402 | 4.25403 | 7.32E401 [ 2978402 | 4.79EWOL | 2.49BHQ2 | 2.49EH02
Cs~-137 1.54E+03 | 1.56E403 | 1.39E406 | 7.23Et04 | 1.37E+06 | 2.37804 | 9.50E+04 | 1.558404 | 8.0 DS
Ea-137 T'h6Ev03 | 1'AEEM03 | 10376406 | 6.67ke04 | 131Ew0e | 5.75v04 | 0.11Ev04 | 1.370004 | 7 caons | 7 ooerdd
237 3IO0E-03 | 3U03E-03 | 3.7ZE00 | 1.93E-0] | 3A7Er00 | 6.3-02 | 257801 | 4.14E-02 | 2.15-01 | 2 101
239 1.21FH00 | 1.22E+00 | 9.11E 4. 74EH0] | 9.01EH02 | 1.55E401 | 6.30E+0]1 | 1.0ZE+01 | 5.Z8E+01 | 5.28F+01
Rr2Z40 30IE-01 | 3.04E-01 | 2:37E#0Z | 1.24E40L | 2.35E+02 | 4.DAEH00 | 1.64E+01 | Z.64EH00 | 1.38E+01 | 1 3E+01
Rr241 3.39E+400 | 3.4 Zleee0d | 1.39Ew0z | 2063EH03 | 4501 | T.A4ENGZ | 209aE+01 | 1.BiEWz | 1TSE
Sr-90 26hEk3 | 20478003 | Ti0SEs06 | 5.8E+0h | T.08EH06 | 1.B6EH4 | 753406 | T 27F+04 | 6.3E+04 | & 3ZEI04
%ﬁg {.?ﬁgﬁ 2_4/EH3 %%103 2688104 %.UBE'I‘OG .‘GLBGE'fOﬁ %m %%4_’82 6.3ZEH04 | 6.32E
Total Curtes 7,89E+03 | 7.5RE03 | & 2% | VRS | IEE | AR | 1Y | 2ume R
Chemicals (MI')
et 7.3%E-07
43 3680k
At 1. 40E-08
Ast5 1.13E-09
BatZ 1. 56E-06
BetZ 1.E3F-09
Bi+3 1.25-04
Cart2 7.20E-05
Cd+2 3.26E06
Cat3 1.17E-O4
Gnt3 8.73-12
Cot3 7.39E-13
Cri3 2.86E-05
Cot 53507
Cutz 3.36E-08
Fat3 379604
%‘I‘Z 4, 36E-08
1 47E-05
Lat3 1.14E-05
m& 4. 10E-06
8 95E-05
bMote 1.60E-08
Nat 3. 30E-04
Nit3 1.03E-04
m &, 42E-08
1.48E-05
Pt 2.17E-07
L age] 9,58E-0
Set6 176506
Sity 115
Srt2 1.82E-0
Thti 1.39E-06
Tith 769608
ez 7.67E
art2 2.52E-07
%2 6. 45E-04 gg%—gg 6.54EH01 | 3.41E400 { 6.47B401 | 1.12ZEH)0 | 4.52E400 | 7.209E-01 | 3.79B+00 | 3.79EH00
- 3.61E-03 | 3.6%E-03 | 5.30E+02 | 2.818401 | 5.23E+02 | 9.18E+00 | 3.728+01 | 6.00Ew00 | 3.12001 | 3.17E001
I- 6.94E-10 | 1.11E-02 | 5.73E-04 | 1.09E-02 | 1.88E04 [ 7.63E04 | 1.23E04 | 6.40E-04 | 6.40E-04
oe- 3.07E-05
NG~ 4 90E-04
CH- 1.28F-03
-3 2.39E-04
S04-2 1.27E-05
T4~ 4 51E-07
. inite 1.39F-03
M2 1.36E-02 | 1.36E 9.51E+H00 | 4.95E-0L | 9.41EH00 | 1,6ZE-01 | 6.57E-01 | 1.06E-01 | 5.51E01 | 5,51E-01
he 7.6ZE-05 | 7.62E-05 | 1.79E-01 | 9.37E-08 | 1.77E-01 | 3.0%-03 | 1.24E-02 | 1.99E-03 | 1.4E JO4E-02
04 3,102 | 3102 | 2.95E+03 | 1.5AE+02 | 2.92E+03 | 5.03E+01 | 2.04EH0Z | 3.29R01 | 1.71E#0Z | 1.71EWGZ
ALz 9.46E-02 | 9.47E-02 | 1.0%+04 | 5.34E+02 | 1.0dEW04 | 1.78EH02 | 7.22EHZ | 116EH0Z | 6.06EH0Z | 5.06EHE
An203 1.48E-06 | 1.48E-06 | 1.388-03 | 7.17EDS | 1.36E 2,33-05 | 9.51E-05 | 1.53E-05 | 7.98E-)5 | 7.96E-05
As205 T'66E-07 | 1'66E-07 | 4.16F-05 | 2.18E-06 | 4. 14E-05 | 7.13E-07 | 2.B9E-06 | 4.66E-07 | 2.47F-06 | 2/42E-06
B 7.81EQ2 | 7.90E-02 | 5.54E-02 | 2.88E-03 | 5.48E ERTS 3.83E-03 | 6.17E-04 | 3.21E-03 | 3.21E-03
BaD 2.00E-04 | 2.00E-04 | 4.60E-01 | 2.39E-02 | %.555-01 | 7.83E-03 | 3.16E02 { 5.17E-03 | 2.66E 2 _6EE-(2
BeO) 4 08E-07 | 4.09E-0Q7 | 5.96E-05 | 3.10E-06 | 5. 1.02E 4 12F-06 | 6.64E-Q7 | 3.45E 3. h3E:
B0 1,348-02 | 1.34E-02 | 7.5iE+00 | 3.91E-01 | 7.43E+00 | 1.28-01 | 5.19E-01 | 8.3eE-02 | 4 3%E-01 | 4.3%-01
Cad 9. 70E-03 | 9.71E-03 | 2.34E404 | 1. 2.31E+04 | 3,98EH02 | 1.6)EH)3 | 2.60EHD2 | 1.35E: 1. 356403
D 3.61E-04 | 3.61E-04 | 4.37E#00 | 2.26E-OL | 4.3ZE+00 | 7.43-02 | 3.07E-01 | 4.67E-02 | 2.53E-01 | 2.5%-01
Can 1.37E-0z | 1.3%E-07 | 2.278#00 | T.16E-01 | 2. 3179802 | 1.54E-01 | 2.48-0Z | 1.298-01 | 1.29F-01
] §.71E-10 | 9°22E-10 | 1'I0E-07 | 5.74E-0S | 1.09E-07 | 1.888-09 | 7.82E-09 | 1.23E-09 | 6.39E-09 | 633609
Cog 3 7.GE-10 | 7.%4E-10 | 1.0AF~03 | 5.42E-05 | 1.03E-03 | I.77E-05 | 7719E-05 | 1.16E-05 | 6.D3E-05 | &.03F
Cras 4L116E-00 | 4116E-08 | 2019E02 | 1.14E+01 | Z.17E#02 | 3.73E+0D | 1.50E+01 | 2448400 | 1'27EM01 | 1.27Et01
CsX) 9.54E-05 | 9.35E-05 | 8.49E-02 | 4.42E-03 [ 8.40E-02 | 1.43E-03 | 5.87E-03 | 9.46E-04 | 4.92E-03 | 4.92F
QD 1.13E-05 | 1.13E-05 | 6.34E-02 | 3.30E-03 [ 6.2/E-02 | 1.08E-03 | 4.382-03 | 7.07E-04 | 3.688-0 3.68E
Fe2 13 5.2ZE-02 | 5.2ZE-02 | 2.82EH0L | 1.47EH00 | 2.79EH01 | 4 BOE-01 | 1.93E+00 | 3,14E-01 | 1.63E 1, 63E+00
Fel 4.8B1E-10 | 4.8B1E-10 | 7.77E-04 | 4.04E-05 [ 7.68E-04 | 1.32E-05 [ 5.37E-05 | 8.66E-06 | 4.5QE-05 | &.S0E-05
6.7Z-11 | 6.79E-11 | 1.4ZEH0Q | 7.10E-02 | 1.35E 2.42E-02 | 9. 3ZE-02 | 1,%4E-02 | 7.99E 7.99E
1.46E-14 | 1.48E-14 | 3.Q9E-04 | 1.61E-05 | 3.06E 5.27E-06 | 2.14E-05 | 3.45E-06 | 1.79E-05 | 1.79E-05
1.97E-03 ¢t 1.98E-03 | 4.32ZE402 | 2.25EH01 | 4.27E402 | 7.33EH00 | 2.98EH01 | 4.81EH00 | 2.50E+0 2, SOEHY
#ad 1250 | 12%-00 | 2:2Z-01 | 11166-02 | 2720601 | 378603 | T/sag-0a | 2047603 | 125 1.29E-02
% 6,00F=04 | 6.00E-04 | 4, 09E-02 | 2.13E-03 | 4. 0E-02 | 6.97E-04 | 2.83E03 | 4.56E-04 | 2.37E-03 | 2.37E~03
1.96E-11 | 1.96E8-11 | 3.1JE-05 | 1.65E-06 | 3.14E-05 | 5.40E-07 | 2.19E-06 | 3.53E-07 | 1.BAE-06 | 1.B84E
Yi| 2.31E-06 | 2.31E-C6 | 5.6%-03 | 2.9%E-04 | 5.57E-03 | 9.60E-05 | 3.89E-04 | 6.27E-05 | 3.26E-04 | 3 24F
Na2) 1.08E-01 | 1.0BE-O1 | 5.BAE+04 | 3.04E+03 | 5.78E+0s | 9.95+03 | 4.04Ew03 | 6.51E#0Z | 3.3%E+03 | 3.39E+03
NiX0G 1/39E-02 | 1°3%E-02 | B.7ZE400 | 3'SOE-Q1 | 6,636+00 | 1.15-01 | 4.6E-01 | 7.43E-07 | 3.90E-01 { 3.90E-01
% 4 ,83E-06 | 4.83E-06 | 5,98E-03 | 3.11E-04 | 5.92E-03 | 1.02E 4, 13E: 6.66E)5 | 3,4TE-04 | 3.4TE04
1.6ZE-03 | 1.6ZE-03 JBIEHDD | 2,93E-01 | 5.57E 9.59E-02 | 3.89E-01 | 6.27E-02 | 3.26E-01 | 3.26E-01
ji¥er) 2.376-05 | Z.37E-05 | 1.79E-02 | 9.3(E-04 | 1.77E-02 | 3.0%E-04 | 1.2%F 1.59E-04 | 1.04E-03 | 1.04F
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WHC-SD-WM-TI-737

Revision 0
STREAM NAE 627 628 <] 631 632 633 634 635
LIGUID OCMECHENTS
Total Mass Flow (M) 2.56E+105 | 9.04E+0S | 4. 3.16E+05 | 1.088407 | 5.03F+04 | 2.68E+04 | 2. i
Volima (L 2.56EH0B | BUJ4EH0B | 3.44EH07 | 2.99EH08 | 1.02E+10 | 5.0ZE+07 | 2.68EH07 %%ﬁg %é‘%:g?
Specific ty 1.0E+00 | 1.04E 1.39E+00 | 1.058 1.055H)0 | 1.00E+00 | 1.008400 | 1.00E+00 { 1.00E+00
Radionxclides (Cl)
241
Cc-14 3, 86FH03 3.86EH3
Cs-137 B.05E+04 | 3.94EH06 2.07E406 | 7.06EH07 8.05EH4
Ba—g; 7.65E+04 | 3,75EH06 1.97E406 | 6.71EH07 7.65E+04
9
Bu-240
Rr24l
i
Te99 1. TG 4. 60EH04 | 1.57EW6 | 2.23B+04 1.79E403
Total Quries 1.67E405 | 7.78E406 4,08E+06 | 1.39E+08 | 2.23F+04 .63EH5
Chemicals (MT)
e
Asts
B3
Bart2
BetZ
Bit3
Cartz
wma 1.11E-01 | 5.43EH0 2.85EH00 | 9.728+H11 1.1E-01
ut3
Cotd
% 4. 64803 | 2.288-01 1.19E-01 | &.08FHO 4, 64E-03
=2
;13 1.72EH01 | 8.44EH02 | 4.34EH02 | 4.53EH02 | 1.54E+04 | 3.70E-01 1.72ZE+0
E_: 2.10E-01 | 1.03F+01 5398400 | 1.84EH12 2.16E-01
B
MH;
Mot 1,15E~05 | 5.61E-04 2.94E-04 | 1.01E-G2 1,105
ﬁa 2.5E+01 | 1.24E+03 6.508402 | 2.23E+04 2. 54EH01
m 1.41E-01 | 6.91E+00 3.63EH00 | 1.24E+02 1.41E-01
Rot
Rert7
Rt
k3 1.71E-05 | B.38E-04 4 4E-04 | 1.50E-02 1.71E-05
Sisaeﬂ 28304 | 1.39E-02 7.266-03 | Z.49E-01 2.83E-04
Sri2
Tu?é‘@z 1.19E-05 | 5.85E04 3.07E-04 | 1.056-02 1,19E-05
22
Iy
AL(CHY4~
[Boe- 1.328-03 | 6.45E-02 3.38-02 | 1.156100 1.37E
%;2 7206401 | 3.53E+03 1.855403 | 6.3ZE+04 7.20E401
Cr(CH)4-
F- 6.23EH0) | 3.05E+03 1.60E+03 | 5.47E404 6.235+01
rIt:*e 6.34E-02 | 3.11E+0 1.63E+00 | 5.56E+01 6.34E
g— 7.40E¥02 | 3.636+04 | 2.69E+04 | 1.96E+04 | 6.69EH0S | 1.41E+01 7. GOEH2
4-3 3,330 | 1,63E+03 8,56EH02 | 2.97Et04 3.33E401
D2 &4, 18F+00
Toi- 1.68E-01 | 8,24E+00 . 4 4564100 | 1.52EH2 | 2.16EH0 1.68E-01
%‘1 Cathen 6.50E+03 | 8.58EH05 | 2.06Et04 | 2.91EH)5 | 9.3ZE+06 | 5.0ZE+04 | 2.68E+04 | 6.59F+03 | 2.68E+04
G
? . 7.24E-06 | 1.38E-D4 8.28E-02 7.24E-06
mdz:a 4. 12E-03 | 2.02ZE-01 4, 1ZE-03
[ns] 2. 39503 2.39E+H03
cigz 1.90E#05 1. 60E405
HZ
Iz
% 4, 14EH4 4, 14E+04
e 2.46E 2.46EHI2
N2 1.51E+03 1.51EH3
[s7) 10 18F+HG 1. 16E+H04
ﬁla;z ) 1.21E40 1.21EH03
ane
q-clupmm,c
yoolic Acid
&
Sulfar
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STREAM NAE 627 628 629 630 631 632 634 35
SOLID COMENENTS
Total Mass Fleww (M) 2.71BH2 | 1.338404 6.96EH3 | 2388405 | 4.54BH1 1.3%-01 | 2.71EH02
Radionwclides (Ci)
24 4. 98EH00 | 2.44EH02 1.28EH02 | 4.37EH03 | 1.84E402 2.49E-03 | 4_98EH00
Cs-137 1.61EH3 | 7.B9EH 4. 165406 | 1.41EH06 | 62504 8.0E-01 | 1.
Ba-137 1.53EH03 | 77 49EH0k 3.93FH04 | 1 34EH06 | 5.94E 7ox01 | 1:5Er0s
237 3.31E-03 | 2.1E01 1.10F-01 | 378400 | 1.226-01 2.156-06 | 4. 30E-03
239 1,06E+00 | 5 17Ew01 Z. 72841 | 9:278w0z | 4 57801 52804 | 1.065400
Ru-240 27501 | 1.3%Ew01 7.07EH00 | 2:41E+0z | 1 ZZE0L 1304 | 2°7%-01
Pu-241 3.08E+00 | 1512 7.9%F+01 | 2.71E+05 | 1 1.5E-03 | 5.08EH0D
Sr-90 1.26EH03 | 6.19E+04 $-2%H4 | TiErde | 308 6. 3E-01 | 1.26EH03
2 128 L i |iaE | e fad L
o= . . . . . . -
Total Curies 5 6EEHI3 | 2.7EEH0S 1.46E+05 | 4 968406 | 3.21E+05 2 BE00 | 5ieaE+03
(Chamnicals (M)
s
mt3
Ast5
Bart2
Bet2
B3
Cart2
G2
Certd
Om3
Gt
Crt3
Cat
G2
Fetd
3
Mots
Nart
e
Bk
i3
Seté
S+,
52
Tt
Tith
itz
ma:_zz 7.58E-02 | 3.72E+00 1.95B400 | 6.66E401 | 2.62E-t2 3.79E-05 | 7.58E-2
o 6.29E-01 | 3.06E+01 1.61E401 | 5.48E402 | 1.47E-01 3.17E-04 | 6.24E-01
L 1.286-05 | 6.28-04 3.298-04 | 1,17E-02 6.450E-0% | 1.286-05-
NE-
-
-3
-2
Tek-
C&mrinita
ML 1.10E-02 | 5.40E-01 2.8%E-01 | 9.67E+00 | 5.54E-01 5.5IE-06 | 1.10E-02
%u.c Carban
e 2.07E-04 | 1.028-02 53303 | 1.825-01 | 3.10E-03 1.4E-07 | 2.07E-04
3.42E: 1.68EH02 8. 796401 | 3,00E+H03 | 1.28E4H00 1.71E-03 | 3.4ZE
AT 1.21E401 | 5.93E402 3 1EHZ | 1.06E+04 | 308 6.06E-03 | 1.21E+H01
X0 1.6 7. 87505 4 10F05 | 1.40E 6 0ZE-05 7.98-10 | 1.60E
=205 4 BSE-08 | 2.36E-06 12%-06 | 4.26E-05 | 6,706 2.57F-11 | 4.B5E-08
F7n) 6 47505 | 3.158-03 1603 | 5.6 3. 1REH0 3.21E-08 | 6.42E-05
BeD 5. 35F 2 61E-02 1.37E-02 | %.68E-01 | BI1E 2 66E-07 | 5.3
BeD &.91E-08 | 3.3&F-06 178506 | 6.06E-05 | 1.86E 3611 | 6.5
Eixn B.70E-03 | 4.26E-D1 2.2%E-01 | 7. 5 4EE-01 §.35-06 | 8.70E-03
CaD 2.71E401 | 1,33+ 6.96EH02 | 2. 3.94E-0 1.3%-02 | 2.71E+01
[w%s) 2 07E-03 | 2 4E-01 1:A0E-01 | 4.458+00 | 147802 2.5%-06 | S.06E
Ce2 2. 503 | T.265-01 6.63E 2.28F 5. 36E-01 1.295-06 | 2.56E
s 1.266-10 | 6.26E08 3.29F 1.F-07 | 3.74E-08 5.398-14 | T.286-10
Cozd 1.21F-06 | 5.91E-DS 3710E-05 | 1.06E-03 | 3.028-0 6.02E-10 | 1.21F
Crae 2.SF-01 | 1.24E401 6. S5IE 2.23EH02 | 1.69E-01 1.278-04 | 2754E-01
Ca2D 5 B4F-05 | 4 82E-03 2.53E-03 | 8.64E-02 | 3.BEE-O 492608 | 9.B4E
GD 7305 | 3.60E-03 1.B%E 6.4E-02 | &.60F 3.6BE-08 | 7.35E-05
FaXnB 32602 | 1.60EH00 B 39E-01 | 2 88E+01 | 2. 1E 1. 3.36E
Fe 501E-07 | & 41E-05 237605 | 7:50E-04 | 1.9%-08 4§ 50E-10 | §I00E-07
1.60E-03 | 7.8%E-02 4. 2F 1.44EH00 | 2.73F 7.396-07 | 1/60E-03
S0E0) | 243001 15801 | 13%0s | 5.0z 3 50E0s | Lo0E01
Lazn 2.576-04 | T.28F-02 8182803 | 226601 | 5202 1.29E-07 | 2.57E
%um 4. 74E-05 | 2.3ZE-03 203 | 4.26E2 | Z.66F 2.37E-08 | 4.74E~05
3.67E-06 | 1.KE 9407 | 3.23E-05 | 7.97E-10 1.B4E-11 | 3.67E
Mo £33 3. SF-04 |68 EFE-03 | 9.398-05 3.26E-00 | 6.52F
NazD §.776+01 | 3.37E+03 1.74E+00 | 5.94E04 | 4 39F 373902 | 6 77EHOL
NiZB 7.7%E-03 | 3 B2E-01 O0E-01 | 6.84EH00 | 5065E-01 390 7-79E-03
7 §.93E-06 | 3.40F 1.766-04 | 6 0%E-03 | 1.98F-04 24TE-09 | 6.93E-06
65803 | 3.208-01 168601 | 5730400 | &.59E-02 312¢F 6. 5503
RLC 2.076-05 | 1.02E-03 E3E-04 | 1aZE-02 | 9/63E-04 1 04E-08 | 2 37E-05

A-112




WHC-SD-WM-TI-737

Revision 0

|sRERM NatE 627 628 629 630 631 632 634 635
SLID CCMEIENTS
Chanicals Contirmed 0T)
R0 1.548-07 | 7,550 3.96E-06 | 1.35E-04 | 3.34E-09 7.70e-1 | 1.
Rad)7 826 4. D506 2.12E-06 | 7.256-05 | 1.79E-09 4.7132'5— %.3.%_07
Rha( 1 44E: 7.G4E-05 3.69E-05 | 1.28E-03 | 4.62E-04 7.166-10 | 1.44E
Ru206 8.47E-07 | &4 15-05 2.18E-05 | 7 44E-04 | 2.06E-08 4. 24E-10 | B.47E-07
Sei 1.87E-05 | B.%4E-04 4.69E-04 | 1.60E-02 | 1.04E-02 9.172-09 | 1.0
Si02 1.55E 7.78EH03 4 0BE+03 | 1.39E405 | 2.09EM)1 7 O4E-0Z | 1.59E4G2
6 9 5303 | 4.67E+00 2.45EH00 | BI36EH01 | 4.9%E-02 4277 5. 52F-02
S0 4 12E-04 | 2.0ZE-02 0BE-02 | 3.61E-01 | 6.37E-02 2.06E-07 | 4.17F
%cZ]? 3.87F-04 | 1.87E-02 9.81E-03 | 3.3%-01 | 4.12E-03 1.9IE-07 | 3.81E-04

& . 3.27E-05 1.69E-05 | 5.77E-04 | 1.6(E-08 L29E-10 | 6.
Eﬁ g.ﬁﬂ s.%—m. 2.87E-04 | 9.63E-03 | &.18E-03 g.‘?aﬁ B 1.51%-05
TiCe BI14E-04 | 3.99E-02 2.0E-02 | 7.14E-01 | 4.54E-01 4.07E-07 a.g
[ %%%3% gg&m %‘osz—os z‘% g‘%ﬁ 1'3%—_89 %‘m—os
mz.;cz 6.62E 3.2hF01 1.76E-01 | 5.81E+00 | 1,5EH0 3.31E-06 | §.61E-03
Camnart:
Cu
CuSD4
Dicyclopentadiens
%@ﬁ@

SilicoTitanate

Sulfir
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Revision 0
STREAM RAVE 636 637 638 639 640 64l 642 643 644 645
LIQUID OMANENTS
Total Mass Flow (M) 2,68 3.50E-03 JOOEH)S | 2.56BH)S | 2.59EH05 | 2. 2.58EH)5 | 9. 29E+H); . S8EH)
Volume (L) 2.68EW07 | 3.50E+00 | 2.58EH08 | 2.58E+08 | 2.56E+08 | 2.57FH08 | 2.57E 9.29E+D§ %%ﬁg %5&-&03
Specific Gravity 1.00E 1. 1.00E 1.00E400 | 1.00E+00 | 1.00E+00 | 1.0GE+00 | 1.0CE 1.00E 1. 00EHO
Radionwclides (Ci)
Atr-241
C-14 BEE 3.B6EH03 | 3.86EH03 86K .BEF. 3.86E403 | 3,
Cs=137 8.00E404 | 8.05FH04 | 8.05E404 | B.05EH4 | 8 0F+04 8.05EH4 | 8.05EH04
Ba-g; 7.65EH4 | 7.65EH04 | 7.6TEH04 | 7.65E404 | 7 604 7.65E4H04 | 7 65EH04

239

Fughl)

Rr-241

Y-90

Te-99 1.79E403 | 1.79E403 | 1.79E+03 | 1.79E 1 7P 1.79E+03 | 1.79E403
Total. Quries 1.63E405 | 1,63E+05 | 1.63E+05 | 1.63E405 | 1 e.g+C* 1.63E405 | 1,63E405
Chancals (MI')

Lgt

A3

| AstS

Btz

Bek2

Bit3

% 1.11E01 | 1.11E-01 § 1.11E-01 | 1.11E-01 | 1.11E-01 1.11E-01 | 1.11E-01
o

Cet 4.64E03 | 4.64E-03 | 4.64E-03 | 4.64F-03 | 4.64E-00 4.64E-03 | 4.64E-03
4

B 2 L1.72E401 | 1.72E401 | 1,72FH+01 | 1.7ZE401 | 1.72F+0) 1.7ZEH01 | 1,72E401
ES 2, J0E-01 | 2.10E-01 | 2.10E-0) | 2.1CE-01 | 2.10E-0) 2,10E-01 | 2.1CE-01
Mo

Moth LISE-05 | 115605 [ 1.15E-05 | 1.156-05 | 1.15%E-05 119605 | 1.15E-05
NNTIS 2.54EH01 | 2.54EH01 | 2.54EH01 | 2.58F+0] | 2.54F+01 2.54FH01 | 2.54E401
m 1.41E-01 | 1.41E-01 | 1,41E-01 | 1.41E-01 | 1.41E-0f 1,41E-01 | 1.41E-01
Rork-

s

Fartd 1.71E-05 | 1.71E-05 | 1.7IE-05 { 1.71E-05 | 1.71E-05 L.71E05 | 1.71E05
& 2.BIE-04 | 2.83E-04 | 2.83E-04 | 2.83E-04 | 2.B3E-04 2.683E-04 | 2,83E-04
'Ie-hi.2 1.19-05 | 1,19E-05 | 1.19E-05 | 1.19E-05 | 1.19E-05 1.19E-05 | 1,19E-05
B2

AL(H)4—

-~ 1.328-03 | 1.32E-03 | 1.32ZE-03 | 1.32E-03 | 1.32E-03 1.328-03 | 1.32E-03
% 2 7.20E401 | 7.20BEH01 | 7.20E+01 | 7.20E+01 | 7.20E+01 TAEH | 7.20EM)1
Fq’-:(m)‘._ 6. 2] | 6.22E101 | 6.23FH) | 6.23FH01 | 6.23E+01 6,23FH)1 | 6.23E401
I- 6.34E(2 | 6.34E-02 JIAE-02 | 6.34E-02 | 6.34E-02 6,34E-02 | 6,34E-02
%‘ 74052 | 7. 40EH2 AMEHZ | 7.4E 7.40EH02 T40EH2 | 7. 40EH02
- 6.67E-17 | 6.6/E-17 | 6.6JE-17 6.67E-17 | 6,67E-17
g-% 3.33EH01 | 3.33E+01 JI3EH 3.33EH0 3.33EH0 3.33E401 | 3.33EH01
ToOk= 1.688-01 | 1.688-01 | 1.68E-01 | 1.68E-01 | 1.68E—O1 1.68E-01 | 1.68E-01
H20 2. 68F+H04 LIZEH03 | BU1ZEH)3 | B.17E . 1ZEH) 8.1ZE+03 9. 58E+03 | 9.58F+03
%ﬂc Carben :
gg - 7.24E-06 | 7.24E-06 | 7.24E-06 | 7.24FE-06 | 7.24E-06 7.24E-06 | 7.24E06
sz]z 4, 12803 | 4.1ZE03 | 4.1ZE-03 | 4.12E 4, 1ZE-03 4 1ZE-03 | 4. 12E-03
@X 2.39EH03 | 2.39EH03 | 2,39EH03 | 2.39EH03 | 2.39EH03 2,39EH)3 | 2.39E+03
% 1,90E+05 | 1.90EHDS LSOEHDS | 1.90EH0S | 1.90EHS 1.90EH)S | 1.9EH05
T
N2 3.10E-04 | 4.23EH04 | 4.23E+04 | 4.23E404 | 4.23E+04 | 4.23F+04 4,37EHG | 4, 37EH04
% 2 46FH02 A4BE 2.46EH02 | 2.46E402 | 2.46EH12 2 46EH0) | 2, 46400
e 1.5IEHD3 | 1.50E403 | 1.51EH03 | 1.51E+403 | 1.51E+03 1.86E401 | 1.88E+01
2 3.19E-03 | 1.18E#D4 | 1,18EH) 1186404 | 1.15E 1. 15F4H04 1.14EM04 | 1.14F+04
g:i:.ﬂ 21E 1,213 J21E 1.21E+02 | 1.21EH02 1.21EX)2 | 1.21E+02
%mhc 2,86EH01 | Z2.B6EH0L | 2.86EH)1 | 2.86EH01 | 2.86E+01 2.8aEH)] | 2,86EHIL
Glycolic Acid
&' 9,29EH02 | 1.10Ev01 | 1.10E+01
Saifir
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WHC-SD-WM-TI-737

Revision 0
STREMM RAE 636 637 638 639 640 541 642 643 644 645
SCLID QOMECNENTS
Total Mass Flow 0MI) | 2.71E+2 | | 1.3%-01 | 13%-01 | 1.2%-01 | 1.3%01 { 1.0%01 | 13501 | 1.3%-01
Radicraaclides (Ci)
o241 4 9RE+00 2.49E-03 | 2.49E-03 | 2.49E-03 | 2 4903 | 2.49E-03 2.49E-03 | 2 49E-03
Ca~137 1.61E+03 8.0%-01 | 8.0%-01 | 8.05-01 | 8.0-01 | 8.0%D1
Ba-137 1.53F+03 J6EE-01 | 7.6%E-01 | 7'6%F-01 | 7,601 | 7.65%E-01 9 = o0
Z37 & 30E-03 21106 | 20106 | 2.1%-06 | 215606 | 2.1%-06 2.1%-06 | 21506
739 1.06E+00 SI2EE-04 | SI2BE-04 | 5ZEE-04 | Si2EE06 | S.ZEE-04 5I9BE-04 | 5.28E-04
240 Z.7%-01 1.38E-0s | 13204 | 1.36E-04 | 1°38-04 | 1.38E-04 1304 | T304
Rrg4l 3.08 1T5E-03 | 1'54E-03 | 1.54E-03 | 1.S4E-03 | 1.54E-0a 154603 | 1.54F-03
1265403 §.3F-01 | 6:32E-01 | 6.3F-01 | 6.3z-01 | 83201 5 3ZE-01 | 5.3ZE-01
¥-90 1.268 6.32E-01 | 6.37E-01 | 6,301 | 6.3%-0L | 6.35E-01 6 3701 | 6.3ZE-01
Tc-99 4.14EH00 2.07E-03 | 2'07E-03 | 2.07E-03 | 2.07E-03 | 2.07E-03 2.076-03 | 2.07E-03
Total Clries 5.68EHI3 2.BAEH00 | 2/84EH00 | 2.84ER00 2. 84E+00 2 84EH00 | Z.84EH0
Chamicals (MT)
s
4mt3
[Ast5
BartZ
Bert?
Bi3
Catz
Ca+2
Cet3
Ct3
Cot3
Crid
Gt
Gt
e
s
Merks
Nart
it
Bk,
1]
Setb
Si+h
Srt2
Tty
Tity
ez
=50 7. SEE-02 3.79E-05 | 3.79E-05 | 3.79E-05 | 3.79E-05 | 3,79E-05 3.79E-05 | 3.79E-05
E- §.24E-01 3.17E-04 | 3.12B-04 | 3.22E-04 | 3.12E-04 | 3.12E-04 3.12E-04 | 3.12E-04
r 1.26E-05 6.40E-09 | 6.40E-09 | 6.40E-09 | 6.40E-09 | 6.40E-09 6.L0E-09 | 5.40E-09
NOs-
ar-
EO4-3
42
Peou-
%ﬂnite
M2 1.1GE-02 5.51E-06 | 5.51E-06 | 5.51E-06 | 5.51E-06 | 5.51E-06 5.51E-06 | 5.51F-06
C Caﬂnl
FRopies
220 2.07E~04 1.04E~07 | 1.04B-07 | 1.048-07 | 1.04E-07 | 1.04E-07 1.04E-07 | 1.04E-07
3.47EH00 1.71E-03 | 1.71E-03 | 1.71E-03 | 1.71E-03 | 1.71E-03 1.71E-03 | 1.71E-03
ALXG 1.21E+01 B.06E-03 | 5.08E-03 | 5.06E-03 | 6.06E-03 | 6.08E 6.08E
el 1.60E-06 7.98E-10 | 7.98E-10 | 7.9&E-10 | 7.98E-10 | 7.98E-10 7.98E-10 | 7.98E-10
As205 4 808 24ZE-11 | 2042F-11 | 204211 | 2042811 | 2.4ZE-11 24ZE-H | 2.42F-11
BAR 6. 42F-05 3.21E-0B | 3.21-08 | 3. 3.21E-08 | 3.21E-08 3.21E
BaD 5.37F-04 2.66E-07 | 2.65E-07 | 2.66E-07 | 2.6BE-07 | 2.66E-07 2.66E-07 | 2.66E-D7
BeD & 30E-08 FAE-11 | 3.4%F-11 | 37411 | T4 | 3AE-11 FAE~H | 3laE-11
BiZD 8. 70E-03 L3506 | 4306 | 43506 | 43506 | 4.3F-06 4,306 | 4 3%-06
caD 2.71EH0] 1.38-02 | 1.3%-02 | 1 1.35-02 | 1.35-03 1.3%¥-02 | 1.3%-02
Io% 3] 5. 06E 253806 | 2,53 2.BE-06 | 2.53-06 | 2.53E-06 2053 z
Caln 2. 505 1.298-06 | 1. i 1.29% 1.296-06 1.298 1
G 1:288-10 6.39E-14 | 6.39E-14 | 6.36E-14 | 6.36E-14 | 6.35E-14 6.36E-14 | & 3EE-14
Goorns -06 6.02E-10 | 6.03E-10 | 6.08E-10 | 6.03E-10 | 6.03E-10 6.03E-10 | 6 03F-10
Cran 2. 54E-01 1.27E-04 | 1.27F 1,278 11278 1.27E-04 1.27E-0h | 1.27E-04
Cs0 §.B4E-05 J9OE-08 | 492 5.9E-08 | &.92E-08 | & 9ZE-08 4508 | 4 9208
7.358-05 3.68E-08 | 3.686-08 | 3.68E-08
Fen 3 05 | 1.63E-05 | 1.63E-05 | 1.6%E-05 | 1.63E-05 1.63E-05 | 1.63E-05
FeD 5.00E-07 S0E-10 | 4.50E-10 | 4.50E-10 | 4.50E-10 | 4 S0E-10 5.50E-10 | 4750E-10
1.6F-03 7.99%-07 | 7.99E-07 | 7.99E-07 | 7.9%E-07 | 7.9%E-07 7.39E-07 | 7.95E-D
3. 58F-07 1.796-10 | 1.79E-10 | 1.79E-10 | 1.79E-10 | 1.79E-10 1.998-10 | 1.75E-10
5 00E-0] 2.50E-04 | 2.50E-04 | 2.50E Z.50E-04 | 2. 50E-04 2.50E-04 | 2050E-04
LaZ06 2. 57E-04 1.296-07 | 1.29E-07 | 1.26E~07 | 1.25E-07 | T.296-07 1.29E~07 | 1.29E-07
%uz: 4.74E05 2.37E-08 | 2.37E-08 | 2.37E-08 | 2.37E-08 | 2.37E-0B 2.37E-08 | 2.378-08
3.67E-08 I'B4E-11 | 1B4E-11 | T.8AE-11 | 1.B4E-11 | I'84E-11 T&E1D | ToaE-11
M3 3.26E-09 | 3.26E-09 | 3126509 | 3.26E 3.26E-09 3.26E-9
NaZd 6. 77E401 3'39E-02 | 3.39E-02 | 3.35E-02 | 3.3%E-02 | 33902 3.39E-02 | 3.%¢E-02
NiZB 3.50E-06 | 3.50E-06 | 3 50F 3 3.50E-06 3/90E-06
NG 6.93E-06 3.47E-09 | 3.47E-09 | 3.47E-09 | 3.47E-09 | 3.47E-09 3.478-09 | 3.47E-09
06 | 3.26E-06 | 3 3! 326506 3I26E-06 | 3.26E-06
Rig 2.07E-05 1.04E-08 | 1.04E-08 | 1.04E-08 | 1.04E-08 | 1.04E-08 1'64E-08 | 1.04E-08
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649

651

652

655

1.00E+01
1. 00E+00

1,31E+03
1.31E+06
1.00EH00

8, 23EH04
8.23EH)7
1.00E+00

pops
R
88

4. 79E404
3. 44EHG7
1,39EH)0

ggegsgagmamgag
:

|
:

1

2.60EH12
1.20EH03

1486401

1.23EH03

5.79E+02

1.00EH01

8.83E+01
1. 20E+03

1.48E+H01

6. 50EH04

1.7ZEH4

8.83E+H)1
6.62E404

1. 70E+04

1.48E6+H01

1.48E403

2, 41F+03

&, J4EHR2

2.69EH04

2,06E+04

A-117




WHC-SD-WM-TI-737
Revision

SIREAM RAVE 646 647 648 649 630 651

Total Mass Flow (MI) | 1.50E#08 [ | 1.50E+08

&

I8

THY

Nit3

L

Sit

7

Tit+4

#

Cl-
o3-2
=
-

bm_

FO4-3
04-2

il

c
1200

g e

Cx203
1.5(E+H08 1. 50E+08
FeD

R
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Revision 0
646 647 648 649 630 651 632 6353
SOLID OOVECRENTS
Chemicals Confirmed (MI)
1.068EH03
2.71EH03

Dicyclopentaciens
[Sulflr
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WHC-SD-WM-TI-737

Revision 0
SIREAM NAME 656 657 661 662 670 671 672 673 674 675
LIQUID COMECHENTS
Total Mass Flow (MT) 3.3BE402 | 1.24FH00 | 1,24F+00 | 1.20E+03 | 3.02E+03 | 3.02EH03 | 2.0ZEH03 OQE+H)3
Volims (L 3.38EH05 | 1.24EH03 | 1.24EH03 | 1.20EH)6 | 3.0ZEH06 | 3.02E+06 | 3.02E+06 %%33% g:DDE+06
Specific ty 1,00BH00 | 1.00E 1,00EH00 1.00E400 | 1.00EH00 | 1.00E+00 | 1.00E+00 | 1.00E+00
Radicouclides (Ci)
Arr-241 2.58E-05
C-14 1.08E-05
Cs-137 1.07E~02
Bar-137 1.02F:
2 s
Ba-240 1.40E-06
Pu-241 1.57E-05
Sr-90 6.03E-03
Y-90 6.03E-03
Te—99 1.12E-02
Total Curies 4, 47F-02
Chamicals (MT')
Agt 1.04E-09
| A3 7.51E-12
[ As+5 1.32ZE-13
B3 1.12E-10
Bart2 2.57E-09
Bert2 7.90E-14
Bi+3 B3
Cart2 5.37E-08
C2 2. 7908
Cerk3 7.70E-Q9
Qi3 3. 10E-16
Co+3 4. 75812
Cst 6.17E-10
Cut2 3.2ZE-10
Fet2 3.88E-12
Fertd 1.1ZE-07
B 1.85E-07
%I-Z 1.9E-10
2.31E-06
Lartd 7.77E-10
m% 4 T5E-13
1.58E-13
Mty 3.52E-Q8
Mort6 2. 36611
Nart JIE-G4
Ni+3 .6TE-08
m 3.22E-11
3. 46E-
Brbsy 9.29E-11
Rt 7.81E-13
Rert7 3.52E-13
Rirtd 2.77E-12
Furtd 4 Z6E-12
Sett 7. 172E-12
Sith 5.19E-08
art2 1.24E-09
Tett 2.97E-12
2+2 3.45E-07
a2 2.53E-12
ﬁﬁ 7.90E-14
E:édi)ﬁ- 4, 13E-05
- 3.10E-11
Cl1- 2. 24E-06
03-2 4. S0E-10
Cr(CH) 4 2.24E-06
ol 3,70E-06
I- 1.79E-0%
N2~ 2.68E-05
NOG- 3.56E-04
[0 7.BEE-09
FO4-3 1.58E-05
04-2 8.67E-06
T4~ 1.09E-06
HXO 2.83EH02 .1 1.24FH00 | 1.24E400 1.33E403 | 1.33EH03 | 1.33EH)3 1.33E+03
%guc(‘aﬂxn 2.41E-05
: 2.45E-08
%g 7.08E-04
g
m 2.04E401 | 2.04EH01 | 2.04E4+01 | 2.04EH01
087 4.33E401
F2
%
N2 9. 28EH2 | 9.238H02 | 9.23EH02 | 9.23EHR2 9.238402
NA© 8.54E-04
NO 1.16E+01
N2 2.00E-02 | 2.01E02 | 2.0]E-02 | 2.00E-02
[¢7) 2.80EH)Z | 3.BAE-14 | 3.84E-14 | 3.84E-14 3. B4E-14
ﬁis:z 3458402 | 3.45E1H02 | 3.45E02 3.43E+02
cyclopartadiens
Hic Anion 1.47E-02
3,96E+H02 | 3.96EH02 | 3.96EH02 3,.96EH)2
Glycolic Acid
Kerosene

Egﬁ
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WHC-SD-WM-TI-737

Revision 0
SIREA RAVE 656 657 661 662 670 671 672 673 674 675
SLID (OMECHENTS
Total Mess Flow 0MT) 1.25-02 | 1.2%-02
Radiamxclidas (Ci)
Amr-241 4 80E-02 4 BOE-02
C-14 1.09E-03 1.09E-03
Cs=137 1,60E+0] 1.60EH01
Ba-137 1.3EH0] 1.52EH)1
237 3. 17E-05 3.1ZE-05
239 1.26E-02 1.26E-02
Bur-240 3.13E03 3. 13E-03
Rr241 3.52E-02 3, 539702
Sr-90 2.54FH01 2, 54EH01
Y-90 2.54E401 2, 54E+0]
=99 1.17E-02 1.17E-02
Quries 8. ZIEH1 8,21E01
Chemicals (M)
ﬁ'— 7.36E-07 7.36E-07
+3 3.68E: 3.68E-04
s 11%08 IiEe
Bart2 1.B6E 1.B6E-06
Bert2 1.53E-09 1.53E09
Bi+3 1.25E-04 1.23E-04
Cat2 1.20E-05 7.19E~05
Cd2 3, 26E-06 3.26E
Cert3 1. 17E-04 1.17E-D4
Qmt3 8.73E-12 8. 7726
Cotd 7.3%E~13 7. 38E-13
Crtd 2.B6E~05 2.86E05
Cst 9. 3%E-Q07 9.34E-07
Curt2 9.36E-08 9. 36E-08
Fertd A 79E-04 3,79
11'&*'2 4, DEE: 4,38E-08
1.47E-05 1.47E-05
Lart3 1. 14E-05 1. 14F-0
:g& 4, 10F: 4 10
8.95E-05 JO4E-05
Mot 1.8%—08 L60E
Nart 3.30E-04 E-04
Ni+3 1.03E-04 .D3E-04
m 4. 42ZE-08 4 428
1.46E-05 . 46E-03
Rty 2.17E-07 2.17E-07
Rirt3 9. 58608 9.57/E-0
Sett 1,65E-06 LB5E-06
Si+G 1,15E-04 L15E
artZ 1.87E-05 LBZE-05
Thidh 1.39E-06 J9E-06
Ti+h 7.69E-08 GOEE
22 7.67E-04 7.67E~D4
2 2.5E-07 2.57F-07
Cl- 4 49E-06 4 49E-06
B-2 5.42E-0! 5.41E-05
B 3.40E-05 3 40E-05
I- 6.94E-10 6.93E~10
N2- 3.07E-05 3.07E-05
NOB3- 4 NE: 4, 90E
- 1.28E-03 1,28
FO4=3 2.39E 2, 39E-
04-2 1.27E-05 1.27E-05
Teou- 451E-07 4 51E-07
Ciém:imba 1.3%E 1.34E-03
M2 2, 84E-07 2.84E-07
¢ Carban 4 34E-05 4 34E-Q5
120 5. 94E-(4 5. 94E-04
% 1.59E-09 1.59E-09
6.57E-07 6.57E-07
AL 1.98E-06 1.97E-06
Am20n 3. 08E-; 3.08E-11
y 3, 46E- 3.46E-12
{03 B.13E-0 8.13E-04
laD 4. 17E-09 4. 17E-09
Bel) 8. 50E- &.50E-12
BiA3 . BOE- 2. 796-G7
[es) 2. 14807 2. 13E-07
CD 7.52F-0 7.52E-09
Cad3 2.74E-07 2, HE-07
[en=ec] 1.92E-14 1.92E-14
Co3 1.60E~14 1.60E-14
Cra3 8.67E-08 B.67E-08
C=s20 1.99E-09 1.99E-09
[oY3] 2.38E-10 2.36E-10
Fe2 09 1.09E-06
Fe) 1.04E-14 1.04E-14
7.00E~13 6£.99E-13
1.52E-16 1.52E-16
4, 13E-08 4, 1TE-GB
LaX$ 2,68 Z.5E-08
Li20 2,37 2.3ZE-04
% 1.36E-08 1.36E-08
4, 26E-16 4. 24E-16 .
MG 4.81E-11 4.81E-H1
Na2} 2, 28F 2.27E06
Ni203 2, 90E-07 2.89E07
% 1.01E-10 1.01E-10
. IgE-D 3 38F-08
Yo7 b.93E-10 4 9310
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Revision O

675

674

673

672

671

670

661

657

€56

OLID COMECNENTS
Chamicals Contimued (MD)

|STREMM HAE

Dicyclopantadiens
Ly

Sulfide
Silico-Titanate
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Revision 0

681

680
2, 50EH03
2. 30EH6
1.MEH00

2.50BH03
1. 00E+00

2. (EH3
1.0GE+00

ik

"EN
Ik

;

Egegagawamgaggﬁﬁgg

2
i
!

T

1.52ZE+03

9.23EH02
3, 84E-14
1.03E+01

3.96EH1

5.03E+02

1,57F+03

9. 23Ev02
3.84E-14
1.03E+H1

3.96E401

5.03EH2

5.03EH02

1,52E+03

9. 236102

3.84E-14
1.03EH01

3.96E+H0L

1.52EH03

9.23EH2

3.84E-14
1.03E+01

3,96F+01

1.53EH13

9.23E+02

3. 84E-14

2.86EH)1

1.55E401

1.53E4+03

9. 23EH2

3. B4E-14

2.8B6EH0L

1558401

1.53E403 |

9.23E+02

3.84E-14

2.86EH)1
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676

677

678 679 680 681
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676

677

678 679 680 681
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WHC-SD-WM-TI-737

Revision 0
SIREAM RAE 686 690 691 692 693 694 695 695 697 700
LIUID OMENENTS
Total Mass Flow MI) | 2.488H8 | 5.398+02 | 1.098405 | 3.188405 | 2.00E03 | 2. 1.03E+05 ,
Volume (L) o 2.485406 | 5.35E405 | 9.98FH07 | 3.0ZEH08 | 1.72E+00 | Z.1BE406 | 5.7&m+07 i.é‘%ﬁrf
Specific Gravity 1.00E00 | 1.00E+00 | 1.056+00 | 1.05E+00 | 1.16E+00 | 1.05E+00 | 1.058+H00 1.00E
|Rediceuclidas (Ci)
Pe-241 2. 18F-06
C-14 9.13F-07
Ca-137 6.90EH5 | 2.08E+06 1.51EH04 | 6750405 140803
B.-g; 6.55EH05 | 1.98E+06 1.43EH04 | 6.41FH05 %%-03
Kzss 4. 5407
Bu-zA0 1.15E-07
Brz4l 1,33E
Y-90 g%—m
Tc-99 1.5EHG | 4.638H4 33502 | 1. 50EHG 1.345-05
Total Quries 1.36E406 | 4.11E+06 2.97E+04 | 1.32F+05 39503
Chanicals (MT)
8.81E-11
ga 6.3%-13
Amt5 117614
B3 9. 44E-12
B2 2.18E-10
Bert2 6.6%E-15
gi;g 2%%—07
CatZ 9.49E-01 | 2.87E+00 2.07E-02 | 9.28F-01 31
Cet3 6.51E-10
Cst 3.96E-02 | 1.20E-01 8.69E-04 | 3.89E-02 8. 58E-11
Curt2 2.725-11
et e
jird 5 1.516+02 | 4,5BH2 | 9.05E-06 | 3.29F+00 | 1.46E+02 1.513 11
{;F 1.80EH00 | 5.43FH00 392502 | 1.76B+00 1.97E-07
Lat3 6.5/E-11
ter2 4.0ZE-14
1.33E-14
MrHy 2.97E-09
Mot 9.81E-05 | 2.97E-04 2.14E-06 | 9.60E-05 2.10F-12
Nart 2.17EH02 | 6.57F+02 4700 | 2.19FH02 6.49E-05
Ni+3 . %'%%:013
% 1.21E400 | 3.658+00 2.64E-02 | 1,18E+00 39809
Pt 7.86E-
o+ &.61F-14
e £is
Rart3 L.4TE-O4 | 4.43E-04 3.20E-06 | 1.43E-04 4. 88E-12
Sets 2.43F-03 | 7.34E-03 5.30E-05 | 2.37E-03 2,713
Sith 4. 39E-09 -
Sr+2 1.05-10
Tets 1.02E-04 | 3.09B-04 2.23E-06 | 1.00E-04 3.41F-13
2 2.97F-08
2 2.14E-13
2r 6.68F-15
AL(CH)4- 3. 44F-06
- 1, 13E-02 | 3.41E-02 2.465-04 | 1.10E-02 1.2%-11
% & 186402 | 1.87EH03 1355401 | 6.04EH02 1.49E-06
- : 1.88E-07
g(m)z. 5. 34EHZ | 1.61EH)3 1.17E+01 | 5.27B+02 8.3807
I- 5.43E-01 | 1.64E+00 1.15E-0Z | 53101 22‘%:%2
gma- 6.54EH03 | 1.98EH04 | 5.61E-04 | 1.43E+02 | 6.39E+03 g:g%ﬁ
-3 2.85E4H02 | 8.6ZEH02 6. 210 | 2.79E402 1.57E-06
42 5.56E-07
Te4- 1.49EH00 | 4 49E+00 3.24E-02 | 1.45BH0 1.36E-09
i8] 1.53EH03 9.69E+04 | 2.93EH05 | 1.43E-03 | 2.1ZE+03 | 5.4BE+04 1. 6EE+0h
%ﬂc Carban 8.31E-07
H 2.97E
93 8.60E-19
2
%2 2. 048401
o : 6.26E07
F2
H2
v
N 9, 2IEHZ
R3]
N2 2.01E-02
I+ 3.84F-14
X2 ) 1.20E-15
Gh Anion 1.178-17
mmﬁm'_‘c acid 2. 86E+01
c
N3
%ﬁm’ 5.18EH02
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WHC-SD-WM-TI-737
Revision 0

690 691 692 693 £94

696

697

2,37E403 | 9.26E4+03

ié_n'l%ﬁl 4.27EH01 | 1.70EH)2 4. Z3EH01 | 4.27E-01

Cs-137 1.36E404 | 5, 1.37EH)4 | 1.36E

Be-137 1.31Et04 | 5.23E 1.30EH04 | 1.31EH)Z2

237 3.69E-02 | 1.47E-01 3.65E-02 | 3,69E-04
239 9. 05EH0 | 3.61EH) B.9cE+)} | 905802

2.36EH00 | 9.40EH)0 2,33 2.36E-02

Br241 2.64EH0] | 1.06E 2,67E+0] | 2.64E-01

Sr-90 1.08E404 | 4.3ZEH04 LO7E+04 | 1.08EH02

To90 5050 | 1R 3550 | 335

Total Quries JEHM | 1.94EH05 4. B2EH04 | 4.B/E

Chemicals (M}

e

Amt3

AstS

Bat2

BatZ

Bi+3

Carb2

G2

Cetd

Qot3

Cat3

Cr3

Cst

Qurk2

B

i

Mots

Nat

e

Bt

Rirtd

Sete

Sity

Srt2

Tk

Tith

Utz

anz

% 2 6.50E-01 | 2,55EH)0 6.44E-01 | 6.50E03

F- 5.358v00 | 2.14EH01 S5.30EH0 | 5.3%E-02

l:!:t—n 1 10E-G4 | 4.385-04 1.09E-04 | 1.1CE-06

NOB3-

CH-

FO4-3

04-2

TeO4-

HAD vo

M2 9.45E-02 | 3.77E-01 9.35E-02 | 2.45E-04

R

ﬁ%ﬂ 1.78803 ( 7.09E03 1.76E-03 | 1.78E-05
2.936401 | 1.17EH12 2.9EHL | 2.93E-01

ALXG 1.04F; 4, J4EH)2 1. 1.04F

Fouvec) 1.37E-05 | 5.46E-05 1.33E-05 | 1.37E-07

ASICS 4 16E-07 | 1.66E-06 4 11E-07 | 4.16E-09

BX0 5.50E-04 | 2.20E-03 S5.45E-04 | 5.5E%

BaD 4 5/E-03 | 1.82E &, 57F; 4, STE-05

BeO 5.92E07 . 36E: 5,86E-07 | 5.9ZE-9

BiG 7.46E; 2_98E01 7,38 7. 46E-04

Cad 2. 378 9.26E 2.30EH2 | 2.3ZE+00

CdD 4,34E-02 { 1.73E-01 & J0E: 4, I4F-04

Cat 2 8.81E 2. 19602 | 2.21E-04

[soisgy 4, 37E-09 1.08609 | 1.1CE-11

Codld 1 03E-05 | 4.13E-05 1,02ZE-05 | 1.03E07

Cran 2. 18 8.68EH0 2, 2,186-02

Cs2D 8.44E-04 | 3.3/E03 8.35E-04 | 8,44E-06

[o¥3] 6.30E-04 | 2.52E-03 6. 6. 30E-06

FadB 2.80E-01 | 1.1ZEt00 2.77E-0] | 2.80E-03

FeO 7.7Z06 | 3.08E-05 7. 71.72E-08
1.41E02 | 5.63E-04 1 4002 | 1.41E-04
3.0/E-06 | 1.23E-05 3 3.07E-08
4 29EH00 | 1.71EH)1 4. 24E400 | 4, 29E-02

Limuxn 2.21E-03 | 8.80E-03 2.18-03 | 2.21E-05

ll:g 1.62E-03 4, 4 ,06E-06
3.13E-07 | 1.26E-06 I12E-07 | 3.15E

MOG 5.59E05 | 2.23E-04 5.54E-05 | 5.59E-07

Naz2D 3 2.3ZE5+03 5.74E+02 | 5.80E

|[Ni3 2.67E-01 6.61E-02 | 6.6BE-D4

% 5.94E-05 | 2.37E-04 5.88E-05 | 5.94E-07
5 2.2E-01 5.54E 5,59E:

R 1 78E-04 | 7.09E-04 1.76E-04 | 1.78E-06
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WHC-SD-WM-TI-737

Revision 0

STREAM NAVE 686 690 691 [3:73 693 694 695 69 697
SLID OMPONENTS
Chamicals Cortirmed (M)
B2 1.37ZF-06 | 5,27E06 1.31E-06 | 1.3Z-08
[Ra207 7.08E-07 | 2.92E-06 7.01E-07 | 7.08E-09
[Rha3 1.23-05 | 4.91E-05 1205 | 1.23E-07
[RuB 7.268 2. 9E-05 7.196-06 | 7.26E-08
SeCl 1.56E-04 | 6.24F04 1.5 1.56E-06
Sic2 1.36EH03 | 5.43EH3 1358403 | 1.36E+0]
03 8.17E-D1 | 3.26E+00 8.09E-01 8.&-03
S0 SE 1. 41E-02 3.49E03 | 3.5E-08
%cZJT 3.27E-03 | 1.31E-02 J.24E-03 | A.ITEOS

5.64E-06 | 2.23-05 5. 5 6AF-0B
%di% 05 | 3.73E-04 9.31E-05 | 9 gﬂ’
Ti02 6.97E-03 | 2.78E-02 6, 6 97E-04
lisc) 13E-01 | 2.4 6.07E01 | & -3
a0 2.35-05 | 9.39E-05 2, i by B
e 5.67E-02 | 2.26E 5 [ 5
Cament
|aT}
?_icyclq!ntdian
T
Silico-Titanata
Sulfir
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WHC-SD-WM-TI-737

Revision 0
STREAM RAVE 701 702 703 704 705 06 707 708 709 710
LIQUID COMECHENTS
Total Mass Flow (MI) -15 04 BOE-15 1.00E-15 1.00E-15 | 2.00E-15 -
Volume (L 1.00E-12 | 1 7 | 1.00E-12 1.00E-12 1.00E-12 | 2.00E-12 i:%—ﬁ
Spacific ty 00 OCE+HOD O0EH0 1. OCE+HO0 1.00E+00 | 1.00EHO0 1. 00E+H00
Radianclides (Ci)
Arr-241 2, 18E-06
C-14 9.13E-07
Cs-137 1,49E-03
Be-137 1.41E-03
237 1.928-09
239 4, 54E-07
Ba-240 1.19E-07
Fu-241 1.33E-06
Sr—90 5.10E-04
Y-90 5. 10E-04
Te-99 1.94E-05
Total Qries 3.9%-03
Chanicals (MI)
At 8.81E-11
Fe] 6.33E-13
AstS 1.12E-14
B+ 9.44E~12
= gt
Ez P
Cat2 3.13E
Cer¥3 6.51E-10
Omb3 2.62E-17
Cot3 4, 02E-13
Cat 8,58-11
Curk2 2,7Z-11
Fet2 3.288-13
Ferb3 9.47E-09
B+
%fz 1.61E-11
1,97E-07
Latd 6,5/E-11
'I:E:% 4, 0ZE-14
1.33E-14
M+, 2,97E
Mot 2,108~
Nat 6.49E-05
Nit3 2.26F
m 2.725-12
e gy
Bt 6.61E-14
Rert7 2,98E-14
Rert3 2.34E-13
Rurt3 4.88E-13
Satt 2.7ZE-12
Si+y 4 39E-09
Srt2 - 1.03E-10
Tett 3.4]E-13
2+2 2.9ZE-08
a2 2.14E-13
ZrHy 6.68E-15
AL(CH )4~ 3.44E-06
- 12811
Cl- 1.49E-06
03-2
Cr(CHY- 1.888-07
F- 8. 38F-07
I- 6. 26E-10
NO2- 2.61E-06
NG~ 7.31E-05
o i 5.35E
FO4-3 1. 57E-06
042 5.56E-0
T4~ 1. 8BE-09
HX 1.00E-15 | l.68EH04 | 1.00E-15 1.00E-15 1.00E-15 | 2,00E-15 1.00E-13
%ﬁc Carbon B8.3IE-07
¥ ;o] 2.07E-0%
glg . 60E-1
(o4 ]
ci2
03]
o2 6.26E-07
F2
H2
I2
N
NDO
NO
NZ
o2
R
cye o8
Gll%couc Anion 1.1ZE-17
Glycolic Acid
Kerosene
Sl
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Revision 0

mnl

702

703

704 705

706

707

709

710
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WHC-SD-WM-TI-737
Revision 0

STREAM N&VE 701 702 703 704 705 706 707 708 709 710

Sulfide
Silico-Titanate
Bulfir
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807

805

WHC-SD-WM-TI-737

Revision 0

803

712

711

SIREAM NAE

3 83853 NEENRZ 85I jampanpgony HASS8EE34543 253828 - ]
ik | (SERAEENES RNt
g SN8E852288S A alal s 53583 3 5
el | RS SERN O Bl i & :
w m {mgsria urtor] - r~

.......... 5| (B i | :

7.0%E04

-08

sgmmwmmmmmmmmmmm

3.23E-07 | 3.ZEW

7.03E-04

1.00E-13

LIQUID OCMECNENTS
Racicrawlidas (Ci)
Chanicals (M)

R B A e

(CHM-

§
£ :
<R g
_mmwmwmmmm mmnmmnmmmmmummm

lic Acid

Glyoo:

g
5
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Revision 0

711

712

805

807

REASELREE”

B
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Revision ¢

FiN

7z

805

807
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Revision 0

907 910

905

901

STREAM NAE

3. 29E406
3.59E409
1.00E+H00

et
isasedy

CHTIC ot o red eV et ot

A

jout . 52 W3

~ —acyrs

T

ABTE S B S TE NS IE S
Sy e A R S SR

SE-10

(=)

1

1.36E401
1.36EH04
1. 00E+00

1.36E+01
1.36E+04
1.00E+HIO

1.36EH01

1.36EH01
1.36E+04
1, 0CE+H0

1.36E401

LIQUID (IMECHENTS

Total Maxs Flow (MD)
Volire (L
c

ty

Radiamaclides (Ci)
Chenicals QM)

PEEERIERREES

55REs R REERSZRRRAREREE

Glyoohc Acid

sonplussSolt
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WHC-SD-WM-TI-737
Revision 0

903 904 905 906 907

1.386-01 | 1.388-01 | 6.89E-05

2.53E-03 | 2.53E-03 | 1.27E-06

3.86E-05 | 3.86E-05 | 1.93E-08

3.18E-04 | 3.186-04 | 1.59E-07
6.51E-09 | 6,51E-09 | 3,26E-12

SELSBE

S

BRBE

SN S e 2
RGE B 2

=
ISR EOR | o DL IR
I
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WHC-SD-WM-TI-737

Revision O

STREAM RAE 901 903 904 505 906 907 910
SOLID (ITMECHENTS
Chamicals Contimed (MI)

7.83E-11 | 7.83E-11 | 3.9ZE-14
H:Z)w 4. 20E-11 ﬂ.ﬁ'ﬂzﬁ-n 2.10E-14
Rha 7.30E-10 | 7.3E-10 | 3.65E-13
RuX13 4.31E-10 | 4,31E-10 | 2.15-13
SelB 0% | 9.27E~D9 | 4.64E-12
Sice 3.07EQ2 | 8.07E-02 | 4.04E-05
53 4.B4E-05 | 4 BAE-05 | 2.42E-08
Sr0 2.09E-07 | 2,09E-67 05E-10
%ﬂcﬂ 1.94E-07 | 1.94E-07 | 9.70E-11

3.34E-10 | 3.34E-10 | 1.67E-
%ﬁ 5. 5.58E; Z.TZEE-J.I%
Tie 4 J4E-07 [ 4.14E-07 | 2.07E-10
103 3.64E-05 | 3.64E-05 | 1.82F
D LA40E-Q9 | 1.40E-D9 | 6.98E-13
). 3.36E06 \36E 1.68E-09
Camant.
Cu
QUG
%%ﬂ N
: Sulfide
Sulfin
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WHC-SD-WM-TI-737

Revision 0

911

912

913

914 ‘915

916

917

918

919

-
'ﬁ-«:

3.76EH5
3,76EH08
1, 00EH00

3.76EH)S | 4.
3.76EHE | 4.
1.0CEHOO | 1.

SIEHO4
S9EH)

7

OCEH0

4, STEH4
4, 39EH)7
1. 0CEHOG

5,76EH)5
1.00E+00

ggsgagésamgsggw

i

1opentadiene
c Anian

Glycolic Acid

4, 59EH04

4, 59EH05

1218405

4 35EH0S

1,21EH05

4. 59EH4

4 59E+04

4, 55EH05

1.21E+05
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WHC-SD-WM-TI-737

Revision (0

91L

912

913

914

915

916

917

918

913

4.63E402 | 4638402 | 4.63E+02 | 4.63H02 | 2.326-01 |

ﬁ%ﬁl 8.5ZE+0 | B.5ZEH00 | B8.5ZE+00 | 8.52EH0 | 4.26E-03

Cs-137 2.758H03 | 2.75EH03 | 2.75E4+03 | 2.7EH03 | 1.38EH0

Ba-137 2.62E403 | 2.6Z25+H03 | 2.62ZE4H03 | 2.6ZE+03 | 1.31E+00

237 7.37E-03 | 7.37E-03 | 7.36E-03 | 7.36E-03 | 3.6%-06
239 1.81E+00 | 1.B1E+00 | 1.B1EH00 | 1.81E+00 | 9.03E-04

4.70E-01 | 4 70E-01 | 4.70E-O1 | 4.70E-01 | 2.35E-04

Bu-241 5. 288 5.26E+00 LS7EHD | 5.27EH00 | 2, B4E-03

Sr-90 2.16E 2.16E+03 LAGEHD | 2,16B403 | 1. 08EH0

15 gk b A R

Total Curies 5.7ZE+03 | 9.7ZE403 | 9.71EH03 | 9.71EH)3 | 4.BEE+00

Charicals (M)

s

Ak3

Bark2

Bert2

Bi+3

CH2

Cet3

O3

Cot3

Cr+3

Cs+

Cut2

Fot3

o

Mot6

Nart

Nit3

By

Rrt3

Setd

Sd+Hy

Sri2

Theiiy

Ti+4

o2+2

art2 .

% 2 1.30E-01 | 1.30E-01 | 1.30E-01 | 1.30E01 | 6.49E-05

ol 1078400 | 1.07EH00 | 1.07E+00 | 1.G7EHOQ | 5.3%E-04

rI&Z 2.19E-05 { 2.19E05 | 2,19E-05 | 2.19E-05 | 1.10E-08

B~

[o ol

F4-3

04-2

ToDé—

(;Jlg')u:rinita

Mz 1.89E-02 | 1.89E-02 | 1.89E-02 | 1.89E-02 | 9.43E-06

c Carban

ﬁ%&‘ 3.55-04 | 3,35E-04 | 3.55E04 | 3.5%E-04 | 1.78E-07
5.85 3.856400 | 5.85EH00 | 5.85E: 2.95E03

ALY 2.07E+01 | 2,07EH01 | 2.07E+)1 | 2.07EH01 | 1.04E-02

Fouvech 2.73E-06 | 2,73E-06 | 2.79E06 | 2.73E 1.37E-09

As] 8.3E 8.30E-08 | B.29E0B | B.29E 4.15E-11

103 LICE-G4 | 1.10E-04 | 1,10F-04 | 1.1CE-0Q4 | 5.49E-08

laD 9. 11E: 9. 11Ee04 | 9.11E: 9. 1IE 4, S6E-07

e 1.18e-07 | 1.18E-07 | 1,18E07 | 1.18E-07 | 5.91E-11
1.49E; 1L.49E-02 | 1.49E L 49E-02 | 7. 44F-D6

CaD 4 63EHOL | 4.63EH01 | 4.63EH)1 | 4.63EHD] | 2.3ZE-02

cdD 8.67E03 | B.67E-03 | 8.6/E B.67E-03 | 4.34E-06

Ca203 4 41E-03 | &4.41E-03 | 4.41E03 | 4.41E-03 | 2.21E-06

[urec) 2.19E- 2.196-10 | 2.198-10 { 2.19E-10 | 1.09E-13

Co3 2.07E-06 | 2.07E06 | 2.06E 2_DeE-06 | 1,03F-09

Croos §.34E-01 | 4.34E-01 | 4.34E-01 | 4.34E-D1 | 2.17E-04

C=2D) 1. 68E-04 | 1.68E-04 | 1.68E 1.68E-04 | 8.4ZE08

[sT3] 1.26E: 1.265-04 | 1.26E-04 | 1.26E-04 | &.29E-08

Fed B3 5.58F02 | 5.98E-02 | 5.58E-02 | 5.58E02 | 2,.79E-05

FeD 1.54E-06 | 1.54E-06 | 1.54E-06 | 1.54E-06 | 7,70E-10
2. 28F; 2.288-06 | 2,286-06 | 2.28E06 | 1.14F
6. 13807 | 6.13E07 | 6.13E-07 | 6.13E-07 | 3,07E-10
8.56E-01 | B.56E-D1 | 8,55E-01 | 8.55E-01 | 4.28E

LadB 4 4004 | 4 40E-04 | 4 40E 4 40E-04 | 2.20E-07

% 8.11E-05 | 8.11E-05 | 8.11E-05 { 8.11E-05 | 4.06E-08
6.29E-08 2IE08 | 6.28E-08 | 6.28E 3.14E-11

Moo 1.12E0 L.1ZE-05 | 1.12E-05 { 1.12E-05 | 5.568E

NadD 1.16E402 { 1.16EH02 | 1.16E+02 | 1.16E 5.79E-02

Nia3 1.33E 1.33E-02 | 1.33E02 | 1.33E 6.6/E-06

% 1.196-05 | 1.19E-05 | 1.19E-05 | 1.19E05 | 5.93E
1.12E 1.12E-02 | 1.12E-02 | 1.12E 5. 58E-06

3t e 3.55E-05 | 3.55E05 | 3.54E-05 | 3,54E-05 | 1.7/E-08
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WHC-SD-WM-TI-737

Revision 0
SIREAM RAME 911 912 913 914 915 916 917 918 919 920
SLID COMONENTS
Chanlcals Continued (MT)
Ra2D 2.64E-07 | 2.64E-07 | 2.64E-07 { 2.64E-07 | 1.37E-10
Ra207 1.41E~07 | 1.41E-07 | 1.41E-07 | 1.41E-07 | 707F-11
Fhae BEE-06 | 2 46E-08 | 2.46E-06 | Z.46E-06 | 1.23F
R PES IR i Lk | el
Sie 27502 | 2.72402 | 2.77E0 z:%-«oz 1.36E-01
o) 1.63E-0] | 1.63E-01 1.@-01 1.63E-01 | 815605
50 7.0-04 | 7.05-04 | 7.04E-04 | 7.04E-04 | 3.52E-0
%c?ﬂ? 6.5% 6.53F-04 | 6.53E-04 | 6.53E-04 | 3.27E-07
rm‘ﬁ 1.13E-06 | 1.1E-06 | 1.13E-06 { 1.19E06 | 5.63E-
T2 1.88E-05 | 1.B8E-05 | 1.B8E-05 | 1.88E-05 | 9.39F-09
Tiog 1.3%-03 | 1.39E-03 | 1.20E~03 | 1.39E-03 | 4.96E-0
ji97) 1.226-01 | 1.2ZE-0) | 1.22E-01 | 1.22E-01 | 6.17E-05
Z0D §.70E-06 | 4.70E-06 | 4.70E-06 | 4.70E-06 | 2.35F-09
(e, 1. 13E 11302 | 1.138-02 | 1.13E-02 | 5.66E-06
Cament.
oy
Dicyolopentadiene
Silico-Titaate
|S.l].ﬁ.|r
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WHC-SD-WM-TI-737

Revision 0
STREAM RAE 922 923 924 1000 1001 1002 1003 1004 1005
LIUID OMFCHENTS
Total Mass Flow (MI) 5.59E-02 | 5.59E 7.0 6. 838401 | 1.3 3.6
[Voluns (L 5. 1 | 5.59B401 | 7,05E+06 1.808+04 | 1.37EH08 3.61E]E106+ﬂ3 ggllgﬁg
Spacific ty 1.00E+00 | 1.00E .O0E 3.80E+00 { 1.00E+00 | 1.00F+00 . DOE:
|Radionuc]idas (Ci)
Aor-2A1 2. 5805
C-14 258
Cs-137 1.07E-02
Ba-137 1.0ZE:
2 $5E 0
240 1.40E-06
Ru-241 1.57E-05
Sr—-50 6. 03E-03
Y-90 6.03E8-03
Te-59 5. 50E+02
Total Quries 3. 10Ev03
Chemicals (MI)
At 1.04F-
| Ak 7.51E-12
AstS 1.32E-13
ﬁl:?_z %.5%-10
Bert2 1.90E-14
Bit3 3,85E
Cart2 5.37E-08
Cd2 2.75E-08
Cat3 7. HE~09
Q3 3. 10E-16
Cotd 4. 7%-12
Ct J17E-10
Qurk2 -2ZE-10
Fert2 .BEE-12
Fat3 -%’07
B+ .06E-03
%’2 1.90F-10
2.31E-06
Lart3 7.77E-10
m 4. 75E-13
. SEE-
MrrHy 3.32E-08
Mote 2.38E-11
Nart 2.TIE-04 2.29E401
Nit3 2.6JE-08 :
s g
.46E-08
But) 9.29E-11
Rt .BIE-13
Rert7 3.52E-13
Rt 2.77E-12
Rutd 4.26E-12
Setb 7.1E-12
SiH; 5.19E-08
Sr2 1.24E-09
Teto 2.97E-12
ez 3.45F-07
a2 2.53E-12
Tt 7 . AE-14
AL (CH) 4~ 4,13E-05
- A0E-11
Cl- 2,24F-06
B-2 4, 50E-10
Cr(CH)4- 2,24F06
F- 3. 70E-06
I- 1.79E-09
NO2- 2.68E05 4, S4EH0]1
NGB~ 3.47E-01
fo; 7.88E-)
EO4-3 1.58605
-2 1.03E-01
Tl 5,J4E-02
0 5.59E-02 | 5.59E-02 | 4.56E
%ﬂc Carbm Z.41E-05
. Z.45E
% 1. 4ZE-02
vy 1.48E-03
%z 1.3%-02
o 5.38EH)3
P 7. 53F-
HZ2
L 4 96503
17} 1.03E
o7 0] 1.71EH}
o] 71,028
N2 1. 46EH02
@ 2. 308
gj:l_rz 1.14FH01 3. 61E403
cyclopantadiens .
%:J:c Anion 1.47E~02
c Acid
Kerosane -
NH3 2.03EH0
g]jgr 3.61EH03
1,37E+05
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Revision Q

1002 1003 1004 1005

1001

923

SIREAM RAE

SILID OOMECNENTS

1

Total Mass Flow (MI') [

x i [k bl e be i R e

bR

SOBIGRASATSHAS

49E-15
8
18E-18
29E-14
1.35-11
TE-16

2E-11

R EER

Ser e

1

| 5.64E-04 | 2.828-07 [ 7,200 [ 8.09E402 |

Chamicals (M)

Radicrwclides (Ci)
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Revision 0

003 1006 1005

1002

1001

STREAM NAE

SLID COMECNENTS

Chwmicals Continued (MI)

8.09E+2

g

al
M AR S e
ey
o e
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WHC-5D-WM-TI-737

Revision

1007

1009 1010

1

1012

1014

1015

4. 79EH4
3.44EH)7
1.39E+00

=

3, BBEH4
3.888407
1.00EH00

6. 178405
“ &, 1/FH8
1, 00EHG

3

T

Ni+3

3

e
F

E

ﬂBﬁEngEﬂﬁngﬁ’ﬁgg

Dicyclopentadi

c m:l.mm
Acid

Glycolic

IS

y

1,78E+04

1.31E+04

3. 09E+04

4. J4EH2

2.69E+04

2.06EH04

2.41EH03

1. 20E+04

ER:

6. 17EH05

1.78E+03

4, 27TEH03
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1007

1008 1009

1010

101

1012

1013

1014 1015

4.91E+03 | 1,17EH3

2.65E4H03

2258403
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1007

1008

loo9

1010

w01

1012

1013

1014

1015

1.17E+03
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1016

1020

1021

1022

1023

1024

1025

1026

1.27E+05
1.27E108

ggeﬁagﬁnmgeg

i

i

9.27EM03

1.18EH)5

9.27E+03

1. 18FHI5
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WHC-SD-WM-TI-737

Revision 0

[smEs K

1016

1020

1021

w022 W23

1624

1025

1626

1030

1031

SOLTD OMECHENTS

Total Mass Flow (M) { 1.17E+03 | 2.77E#05 [ 1.62E+04

1.62E403 | 4.64B+02 | 4168404 |

1.6ZE+04

1.6ZEH3

4, 64EHZ

4. 186404
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1016

1020

plizal

1022

1023

1024

1025

1026

1030

1.17E+03

2.77EHS
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Revision 0

1032

1033

1034

1035 1036

1037

1038

1039

1.27EH05
1.27EH08
1. 0GEHD

H0S
+08

e
8o

1.27E+05
1.27E+08
1.00E+00

9. S0E+D4
9_50EH07
1. OGEHD

o

2, 27EH04
2.27EH07
1, 00EH0O

ERRgoReNeagag

R

lcpalt.a:lime
lic Adon

Glycolic Acid

9.27EH03

1.18EH05

9.27EH13

1.18EH05

9.27EH3

1.18E405

9.05EH03 | 2.19E+02

2.27EHD4 | 9.48EH04

2.19EH02

9. 48E+04

2.19EH02

9. 48E+H4

2.27EH04

9.03E+03

2.27E+04
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1033 1034 1035 1036 plicy) 1038
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1033

1035 1035 1037

1039
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WHC-SD-WM-TI-737

Revision 0

SIREAM NAE 1042 1100 1101 1102 1103 1104 1105 1106 1107 1108
LIQUID COMACRENTS
Total Mass Flaw (MI) | 3.18E+04 | 1.03E+0 1.03EH05 | 7.236+04 | 7.23E+04 | 3.07E104 | 3.07E+04 | &, .
Volame (L 3.186H7 | 9.76EH07 SITEEHNT | 7.00ER7 | 7T | 5168907 | 5-0aEi0d | o o | 2ATEH
Specific Gravity 1.00E+00 | 105400 1.056+00 | 1.025+00 | 1°0ZE+00 | 10155400 | 1)15E+00 | 1.34B+00 | 1 0%+0n
Radioixlides (Ci)
T
Ca-137 6.7EH05 6.7+05 | 1.59E-01 | 1.59E-01 | 6.7%+05 | 6750408
Eer 137 6, 41505 6.41E+05 | 1.51E-01 | 1.51E-01 | £:41E+05 | & 41E+03

239

R gl

Pon

199 1. SAE#04 1.5EH4 | 3.505-00 | 3.53E-03 | 1.50E+04 | 1.508+04

Tctal Oaries 1.33F+06 1.38406 | 3.13F-01 | 3.13E-01 | 1.3%F106 | 1.33E+06

Chanicals (M)
p
B3

B

Bit3

% 9.286-01 9.288-01 | 2.19E07 | 2.19E-07 | 9.28E-01 | 9.28E-01

oot

et 3.89E-02 3.99E-02 | 9.16E-09 | 9.16E-09 | 3,890z | 3.05E02
ot
Bt 1. 485402 1.488+02 | 3.14F401 | 3.1aB401 | 1.168402 | 1168002 | 7.82m001 | 2 5omi0n
E: 1.76E400 1.76E+00 | 4. 14E-07 | 4.14E-07 | 1.76B+00 | 1.76E+00

M
Moté 9.6E-05 9.60E-05 | 2.266-11 | z.268-11 | 9.60E-05 | 9.60E~05
Nt 2 13EHCE 2.13E+02 | 5.01E-05 | 5:0IE-05 | 2.13Ew02 | 2. 1aE+0D
H 1. 188400 LI6EH00 | 2.78E-07 | 2.78-07 | 1.168+00 | 1.188v00
Bt
Rz
Rirtd 1.43E-04 1.43-04 | 8.378-11 | 3.378-11 | 1.42804 | 1.43E-04
Sj.s':*'os 2,37e-03 2.37E-03 | 5.59E-10 | 5.59E-10 | 2.37E-03 | 2.37E-03

%5%2 1. KE-04 1.00E-04 | 2.36E-11 | 2.36E-11 | 1.00E-04 | 1.008-04

s
Hoo

= ME-0R 1.3E-02 | 2.608-09 | z.6mE09 | 1.10802 | 1.10Ee
a § 4% 5.DAEH0Z | S.065+01 | 9°DGENO1 | 5.13E40Z | 3.13B+02 | 1.50E+01 | 4.8eFt02
or 4=
e 5.27EH02 5226402 | 3.08R402 | 3.08E%02 | 2.14B+02 | 2.14BH02 | 2.148-01 | 2.14EH02
i 3.37F-01 55101 | 1.28-07 | 12507 | 5:31F-0f | 5.31E-01
M- 6.39EHI3 6.29E403 | 7.67EH0Z | 7.67EH02 | 5.63EH03 | 5.63EH03 | 4.78E+03 | 1.67E+00
3 2.79EH02 2.79EH02 | 6.57E-05 | 6.57E-05 | 2.79E¢+02 | 2.79E+02
ToO4— 1.45EH00 1.43EH0 | 3.4ZE-07 | 3.4ZE-07 | 1.456+00 | 1.45E+H00
B0 9, 48F+04 9.488+04 | 7 11EHOG | 7 11EHD4 | Z.37EH0G | 2.37EH04 | 3.90EH03 | 2.39EH04
wc&m

Be
cLz
e
F2
5

% N 9.05E+03

NO
N2
% 2.27TEH04

Dicyclopantediene

< Anion
Glycolic Acid

gy
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WHC-SD-WM-TI-737

Revision 0

STREAM NAE 1042 1100 1101 1102 1103 1104 1105 1106 1107 1108

SILID CCMACHENTS

Total Mass Flow (MT) | 2.328+01 2.328401 | | 2.32E+01 [ 2.328¢01

Radiamclides (Ci)

Am-241 4.27E-01 4.27E-01 4.27E01 | 4.27E-01

Cs-137 1.38E+02 1.388402 L 1.38E402

Ba-137 1 3IEHD 1315402 I31E0G | 1.31EH2

257 3.63E-04 3.63E-04 3B9E-04 | 3.69E-D4

b 1y £ i L ipE
: : “JE-02 | 2!

=7 e | ok

15 35 38507 35 | S5

Total Quries 4 B7EXZ & BTEH2 4 BTEND | & 3Evee

Chanjcals (MT)

i

4mi3

AstS

Bart2

Bet2

Bi+3

Cat2.

[oxih)

Cat

Gmt3

Cot3

Gri3

Cat

Qrz

Fei3

.

s

Mot6

Nert

i

Buth

Riri3

Seté

SiH

Sri2

D

Tith

ifer2

vz

a- 6.50E-03 6.%E-03 6.5E-03 | 6.50E-03

F- 5.3%-02 5.3%02 5.3%-02 | 5.3%-02

I- 1. 1606 I -0

-

KB~

o

R4-3

S04-2

TeOk-

%rinu.a

ML 9.45E-04 9.45E-04 9.45E-04 | 9.45E-04

o) 1.78E-05 1.788-05 1.78€-05 | 1.788-05
2.93E-01 29301 2.93E-01 | 2.

AL20G T.Q4E+00 T.04E T.0aE400 | 10

A 1.37E-07 1307 1.37E-07 | 1237607

Ax -09 5.16E-03 416E-09 | 4I36E

208 5 50E-06 5. 30E: S.SE-06 | 5.XE-06

BaD 43708 4. 57605 4.57E-05 | 4.57E-03

Bel) 592E-09 5.526-03 592809 | 5I52E-09

; 7.46E-04 7. AEE-04 7.46E-04 | 7.46E-04

CcaD 2.325400 2.37E4H0 2325400 | 2.

G 4 34E-04 &' 34E-04 4.30F-04 | 4 34E-04

CaXB 2.21E-04 2.21E-04 2.2E-04 | 22104

Grocs TIE-11 1.1eE-11 TI0E-11 | 116811

o2 1,007 10307 1.03-07 | 1007

102 21802 21802 | 2.1

Cs20 8. 4AE-06 B.44E 8.44E-06 | B.44E-06

Go . 30E 6.30E-06 §.30E-06 | 630E-06

Fe208 2.8 2 BE-03 2.80F-03 | 2B0E-03

FeO 7.72E-08 77708 792208 | 7.7E08
ATE L4IE-04 141E-04 | 17AIE-04
3.07E-08 3.07E-08 3.07E-08 | 3.07E-08
4.29E-02 4.2 4.29E-02 | 4 2%

Lz 2.21E-05 255505 221805 | 2:31E-05

D 4 06E-06 4.06E-06 4.06E-06 | 4.06E
3.1E-09 3.15-09 3.1E09 | 3.1E-09

Mo 5507 5.59%E-07 5507 | 5.5%-07

NaZ0 51808400 5. B0 5.B0EH00 | 5.B0EO0

N2 6EE § §.68E-04 | B.6EE-D4

NG 5.94E-07 5. 94E-07 5.94E-07 | 5.94E-07
- S9E-04 5 55904 | 5I5GE-04

;¥ 1.78E-06 1.78-06 1176E-06 | 1.78-06
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WHC-SD-WM-TI-737

Revision O

SIREAM FAE 1042 1100 1101 1102 1103 1104 1105 1106 1107
SLID COMECNENTS
Chamicals Contirmed (ML)
R0 1.32E-08 1,378-08 137508 | 1.32E-08
Re2(7 7.08E-09 7.08E 7.08E-09 | 7.0
RhG 1.23E-07 1. ZE-07 12607 | 1.23E-07
RIXB 7. 26E-08 7.268 7.26E-08 | 7.26E
Sel 1.56E-06 1.56E 1.56E-06 | 1.56E
Sy SRR 8 R0 EiEe | IEH
S0 3.53F-05 3:5@-0 3.53F-05 | 3,530
%c:m 3.27E-05 3.27E-05 3.27E-05 | 3.27E-05
maz 5.64E-08 5.64E-08 5.64E-08 | 5.64E-0B
™HE 5.40F-07 9.40E-07 9 40E-07 | 9.40E-07
Tie &.97E-05 .97E-05 6.97E-05 | 6.97E-05
[ 530 PR $ED | $IED
E&% 5‘6%—04 567E S.67E-04 | 56
Cananit,
B0s
Dicyclopertadiena

um Sulfide
Silico-Titmate
Sulfip
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WHC-SD-WM-TI-737

Revision 0
SIREAM HAVE 1109 116 11 me2 1113 1114 1115 1116 1117 1118
LIQUID OCMECRENTS
Total Mass Flow (ML) 9.79EH02 | 2.37EH04 | 2.37E+04 | 1 12E+03 | 2.06EHD2 | 4.39E+04 | 2.23EH03 | 2.30E+03 .S6E-0
Voluna (L S.31EH)S | 2,30E+07 | 2.30EH7 | 7.26EH05 | 2.06E405 | 4.39E+07 | 1.76E406 2.%‘0% z%—ﬂg %3%-.-82
{Specific ty 1.84EH00 | 1.038+00 | 1.03EH00 | 1.54E+00 ( 1.00E+00 | 1.00E+00 | 1.256+00 | 1.01E+00 | 1 0D1E+HO 1,00E
Radicrclides (Ci)
| Ar241
C-14
Cs-137 6. 75505
Ba~137 6. 41EH)S
24
Bu-240
Bu-241
Sr-90
Y-90
Te=99 1, S0E+04
Total Quies 1.33E+06
Chemicals (MT)
gt
A3
Ast5
B3
BatZ
Bet2
m 4.93E-03 | 5.48E-11 gE:
. 4HE~ 5.48E-14
Cdt2 9.286-01
Cert3
Chok3
Cot3
Cast 3.89E-02
Cur2
Fert2
Fatd
B+ L41E+01 | 1.12E401 | 1.12E401 1.288401
%’2 S 0]
5
Mrts
Mot 9,60F-05
gia% 3.21E+02 2,13EH02 | 3.218H02 | 3,56E-06 | 3.56E-09
m 1, 18E+00
Pt
Rt
Rert?
Rir+3
Rurt3 1. 43E-04
Setb 2.37E-03
Si+h
Srt2
Tett 1.00E-04
n2+2
A2
Zr+h
AL (CH)Y -
= 1.10E-02
%2 4 TIEHOZ | 1.46E401 | 1.46E+01 1.03EH01 | 4.73E+Q2 | 5.26E-06 | 5.26E-09
Cr(CH)4-
F- 1.07E401 | 2.03EH02 | 2.03EH02 2,14E-01
%& 5.31E-01
N3~ 1.67EH00 B.A4EH2 | 1.67EH)) | 1.86E-08B | 1.86E-11
[o- ol 2, 37EH02 9.56EH00 | 1.06E-07 | 1.06E-10
FO4-3 2.79EH02
04-2
T~ L 4SEH00
20 4. 79EH02 | 2,33EH04 | 2.33E04 | 5.58EH02 | 2.06BH02 | 4.39E+04 | 8.61EH0Z | 1.49EH03 | 1.66E-05 | 1.87F-07
¢ Carben
B
ciz2
m
o2
F2
H2
12
N2
N2
N
074
o
Dicyclopentadiens
¢ Anian
Glycolic Acid
Karosene
N
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WHC-SD-WM-TI-737

Revision 0
STREAM NAE .onm un 1112 1113 1114 115 1115 117
SOLID OOMECHENTS
Total Mass Flow (MI) 2.29E401 | 4.88E403 | 2326401 | 3.5AEOL
Radianuclides (Ci)
Arr-241 4. 27E-01
Eat37
1.38E+02
Ba-137 1.3
= jat
Bu-240 - 6E-02
Pu-241 SaF-C]
Sr-90 aet’]
To299 5 SE0
b
Tota). Cries 4 B;'Oé
Chamicals (MI)
A
| Arrrk3
AxtS
B2
Bert2
% 1.24E401 | 2.64EH3 i IO
. . 1
CaH2
Cert3
Ontd
Cort3
Cr+3
Cst+
Qurt2
52
M
Mort6
Hat
43
Pk
Rk
Sett
Sith
Sr2
Thry
Ti+h
e+2
Cl. 6. 50E-03
03-2
F- 5.3%-02 | 1.07E401
I- 1.10E-06
H2-
NOG-
H- 1.05E401 | 2.24E403 9.45E01
BO4-3
L4~2
ToD4-
te
HO
M2 9,43E-04
%\ic Carbon
2120
% 1.78E-05
2.93E-01
A 1
[As205 4 16E-09
XD 5.30E-06
Bal) 4, 57E-05
B 5.52E-09
Bixm 7. 46E-04
CaD 2. 37EH00
= £
Chid 3 1.1E-11
Co0 1.03F-07
Cras 2, 1802
Cs20 8. 44E-06
o2 £
Fe 7.7ZE08
1.41E04
3.07E08
4.296-02
e 2.Z1E-05
Li2D
% 4 QGE-06
3. 1509
MR 3,39E-07
HaZ)y 2, BUEHOO
NiZad 6. 68F-04
% 5.94E-07
5.59E-04
B2 1.78E-06
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WHC-SD-WM-TI-737

Revision O

SIREAM RAE 1109 1111 1112 1113 1114 1115 1116 1117 1118
SCLID OOMECHENTS
Chamicals Cantimed @4T)
) 1y
Rhas 1,207
R 7.26E-08
S8 1.56E-06
Si2 1.36E+01
0 8.17E-03
S0 3. 53E-05
T 3.27E-05
Tc2s7
TeB 5.64F
e ¢ STEok

6.
‘% 53553

5.67E-04
ot
oY o)
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WHC-SD-WM-TI-737

Revision

12 123

124

1125

1125

127

2. 30EH3
2. 285406
1.01EH0

2.3EH3
2.28EH06
1,01E+H00

4, 42F+04
4, 42ZEH07
1.00E+00

ggagagﬁnmgeggﬁ

y
{

5.47E1L

3.56E-06

5.26E-06

1.86E-08
1.06E-07

1.64E-05

4, 93E-03

3.21EH02

4. 73EH02

1.67E400
9. 36EHD

1.49E+03

4, 93E-03

3.21EH02

4, 73EH02

1.67E+00
9.56EH0

1.49E403

4.93E-03

3.21EH2

4. 7TIEHZ

1.67EH00
9. 56EH0

1.49B+03

4. 4ZFt04
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WHC-SD-WM-TI-737

Revision Q

STREAM NAE

1119

1120

1121

122 1123

L1124

1125

1126

1127

SOLID COMECNENTS

Total Mass Flow OMI) |

| 3538401 [ 3.538+01 | 3.53B+01 | 1.17Bv08 | 1.176+3 | 4.676%03 4.67EH03 | 4,91E+08

Radionuclides (C1)

2.37EH01

1.07E401

9.45E-01

2.37E¥01

1.07E401

9.45E-01

2.37EH01

1.07E401

94501

2,37EH01

3.21E+02

4. 73EHZ
1.07EH0L

1.67EH00
13501

1. 49E+03

2.37EHIL

3.21EM2

4 T3EH2
1.07E+1

1.67EH00
1,056401

1.49E+03

2.65EH3

2.25EH3
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SIREAM FAE ui1s 1120 121 1122 nes 1124 u2s 1126 1127

Camart: 1.17E+0§ 1.17EH03 | 1.17E403

1.17E403 LI7EM3 | 1,17EH3

i un Sulfide
Silico-Titanata
Sulfixr
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WHC-SD-WM-TI-737

Revision 0
STREAM NAVE 1129 1130 1131 1132 1200 1201 1202 1203 1204 1205
LIQUID CCMPCNENTS
Total Mass Flow ) | 2,238+ | 3. 1.53E405 | 5.00E+03 | 1.00E-03 | 1.0ZE+03 | 3. 34EH0
Volume (L 786406 | 2:905%07 | T.4BE+08 | 5.00B+06 | 1°00BH0 | & coEr03 | 5 2t 234::1-0:1. 33"355%
Specific ty 1258400 | 1.1ZE4H00 | 1.04F400 | 1.00E+00 | 1.00E+00 | 1.542+00 | 1.27E+00 | 1 00E+00 1.00E+H00
Radicruolides (Ci)
A-241
Genray 8.75EH05 1.59E-01 6.75EH)5
%rgg 6.41EH5 1.51E-01 6.41FH5

239
Br240
Br241
Sr-90
Y-90
Tc-99 1. 50E+04 3.55-03 1. 504
Total Curies 1.33F+06 3.1F-01 1.33Et06
Chandcals (M)
pn
s
Bat2
BeatZ
Bi+3
CatZ 4OEH3
G2 9,286-01 z 1SE-07 9.286-01
Cet3
O3
Cort3
Cs+ 3.89E-02 9,16E-09 3.89E-02
Gt
FatZ
Fet3
B 1.268+01 | 1.03E+02
%‘-’2 1,76E+00 4, 14E-07 1.76E+00
5
MrH,

Mo+s 9_6OE-05 2.26E-11 9_60E-05
et 2.136+2 5.01E-05 2.928402 | 5.04E+02
%’2 1. 186400 2.76E-07 1.185400
Brkh

Rt

Ret7

ﬁlﬁg 1.43E-04 3.37E-11 1.43E-04
Sets 2.37E-03 5.59E-10 2.37E03
Si+h

Sr+2

Tatb 1.00E-04 2.36E-11 1.00E-04
ez

22

AL (CH)M—

- 1. 10E-02 2.60E-09 1.10E-02
L 1703E+01 | 5.03E#02 | 1.208+02 1.03F+01
Cr{CH)4-

F- 2. 14801 | 2.14E402 | 2.84E#02 2.14E-01
I- 5.31E-01 1.25-07 5.31E-01
n:r*.—l:2 8.44FHIZ | 4.78E+03 | 5.55EH03 8.44EHZ
o 2. DAEHI2 2.16E402 | 4.33F-01
g—g 2.79EH02 &.57E-05 2.79F+0Z
TcO4- 1455400 407 1.45EH00
78] 8.61EH02 | 2.78Et04 | 1.49E+05 | 5.00EH03 | 1.0CE-03 | 5.07B+02 | 1efEH3 | 4.34E+01 4.34E+01
cCat.bal

XD
B
cl2
e
F2
He
iz
7]

78]

N

N

)

S ——

%cgncm
¢ Acid

e
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WHC-SD-WM-TI-737

Revision 0
SIREAM HAE 1129 113 1131 132 1200 1201 1202 1203 1204 1205
SOLID CCMECNENTS
Total Mass Flow OM) | 2.32E+01 | 7.05E402 | | 2328401 | | 1.088+01 T 1. 088401
|Radicraxlides (Ci)
=241 4.27E-01 4.27E-01
Cafa7 1.36E
. 1.386+02
Ba-137 1.31E403 1.31E402
27 3769E-04 3.69E-04
239 9,002 30502
Ra-240 2.36E 2.36E-02
Rr24l 2. 6AE-01 2.54E-01
S-90 1 088402 1.088+0z
¥-90 108 1.08E+02
Tc-99 315501 3 35-01
Total Ouries 4,878 4B7EH02
hamicals (MI)
i)
Ant3
Aats
Bari2
Bet2
] 4 B2EH2
CHZ )
Cet3
Gnt3
Codd
Cri3
Cat
Gut2
Fet3
Lat3
mﬁ
Nat
Ni+3
mﬂg
Rr3
Set6
Si+h
Sr+z
hié
Tith
22
i
cl- 6.50E-03 6.50E-03
Gos-2
- 5.3%-02 2.28F402 5.35%
g 1.1 11606
-
NB-
-
O3
06-2
Carinite
Ji74)
M1 9.45E-04 9.45E-04
o
260 1.76E-05 1.78E-05
2.93E-01 2'5FE-0]
ALXB 1.04E40 1_04E+00
Foees) 1:37E-07 1.37E-07
ASZS 4, 16E 4 16E-09
jiZa) 5. 50E 5. 5(E-06
B $3E D 3.0
BiB 7.4 7.46E-04
CaD 2.3F 2. 32F+00
[o%3) 4734E-04 4 34E-04
CaZss 2.21E 2.21E-04
Grece I'1E-11 110611
CoXC 1.0E-07 1.02E-07
Cr208 2.18E- 21802
Ca20 B.44E 8. 4LE-05
o e ‘e
Fe0 7.72E-08 7.7Z-08
1 41E 1.4IE-04
3.07E-08 3.07E-08
4. 29E-02 4.29
Lo 2.21E-05 2.21E-05
%‘iz 4.06E-06 4.06E-06
31E 3.1%-09
MG 5.5%E-07 5159607
NadD 5.80E 580
NiZB 6.68E-04 66804
NG 519407 5.94E-07
515904 5.5
B2 1.78-06 17806

A-163




WHC-SD-WM-TI-737

Revision 0
STRESM NAME 1129 1130 1131 1132 1200 1201 1202 1203 1204 1205
SLID OMECHENTS
Chamicals Contirmed (M)
Ro20 1.32E-08 1,
Re)? 7.08E-09 7%:33
Bhan 1.23E-07 1.23-07
Ruxn 7.26E-08 7.26E-08
SaB 1.56E-06 1.56E-06
Sice 1.36E401 1,368+
Kee) 8.17E-03 a.ﬁ:é
20 SE-0 3.
Tel7 3.27E-05 3.27-05
%eua 5, 64F; s
TR & 40E-07 § 33’3
Tice §.97E05 & 97F 04
jLe7] LE-D s 1¥-0)
%) 2.35-07 g IEC?
e \67E 600
Camrertt.
Qs
Q0
Dicyclopantadians
Silico-Titanate 1.08E+01 | 1.08E#01
Salfin
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WHC-SD-WM-TI-737

Revision 0

STREAM NAVE 1206 1207 1208 1209 1210 1211 1212 1213 1214 1215
LIQUID OOMECNENTS

Total Mass Flow M) | 3.268+03 | 1.86E#01 | 3.26E+03 | 2.90E+01 2, 90EH) .3 .31EH03 29EH03
Valume (L 2.57E406 | 1.21EH04 | 2588406 | 2.90E+04 2.9aE+ml. gs% ggmws g.’ssmos
Specific ty 1275400 | 1.54E400 | 1.27F400 | T.00E+00 1.00E+00 [ 1276400 | 1.27E+00 1.27E+00
Racticrclides (CL)

Cx~-137 1. 34EH05 1.34EH05 1.34FH)S | 1,34EH05 .
Bﬂms; 1.27F405 1.27E+05 1.27E405 | 1.27E+05 H’%ﬁg

29

Pxr-241

Sr—9¢

%% 1. 49E+04 1. 49EH)Y 7 7.89E 7
Total Oundes 2.76E405 2.76E405 2.6ZEH05 | 2.62E+05 zjgﬁ%
Chamicals (MI)
P

Asts

A

Bet2

Bit3
Cart2
83:% 9. 22E-01 922801 9.2ZE-01 | 9.22F-01 9.16E-01
o

Cat 7.73E~03 7.73E-03 7.7E-03 | 7.7 60 7.69E-03
=

B
?;: 1,758400 1. 758400 1755400 | 1.756400 1. 74EH00
Moty
Mot6 9.33E-05 9.33E-05 9.53E-05 | 9.53E-05 9, 47E-05
Eﬁi 5.00EH02 | 5.35E400 | 5.05E+02 5.06EH)2 | 5.06E+02 5.03E+02
% 1.17E+00 1. 17E+00 1.17EH00 | 1.17EH00 1.17E+00
ety
Thrt3 1.4ZE-04 1. 4ZE04 1.4ZF-04 [ 1.4ZE-04 1.4ZE-04
St 236503 2.36E-03 2,38E-03 | 2.36E-03 2. 34E-03
Sr+2 *
Tatt 9_93F~05 9. 93E-05 9.93E-05 | 9.93E-05 9, 88E-05
e+2

Zrt2
Alzr CH )4

= 1.10E 1.10E 110502 | 1.108-02 1.09E-02
%2 1.0ZE+H01 1.0ZE401 1.028+1] | 1.02F4+0L 1.01E+01
Cr(CH)4-

F- 2.13-01 2.13E-01 2,101 | 2.13E-01 2.11E-01
%{2 5,286-01 5.28E-01 5.2860] | 5.28E-01 5.25E-01
NG- 8.386H012 8.38E+02 8.38EH)2 | 8.38EH02 8.33EH)2
i 4.30E-01 | 3.96E+00 | &.39E+00 5/53F400 | 5.53EH00 5] 50EH0
g—g 2,77 2. 7TEH02 2,772 | 2.77EH0Z 2.76Ev2
ToD4- 1.44EH0 1.44EH0 7.64E-02 | 7.64E-02 7. 60E-02
B 1.63EH03 | 9.31E4+00 | I.64E#03 | 2,9EH0L 2.9EH01 | 1.67EH3 | 1.67EM3 1.66E403
%ﬁc&ﬂxﬂ
%oz

ci2

[0 9]

e

F2

2

N2
RO

N2

[or]

Diayelopertai

ane

%ﬁoﬂc&ﬂm

Glycolic Acid

Karosana

g
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WHC-SD-WM-TI-737

Revision @

STREAM RAE 1206 1208 1209 1210 1212 1213 1215

SOLID COMACNENTS

Total Mass Flow (M) | 1.22B401 1.22E401 7.258400 | 7.256400 | 1.89E401 [ 1.89E+0L | | 1.89E-01

Radiconclidas (Ci)

241 4, 27E-03 4 27E~03 4.27E-03 | 4.27E-03 4.27E-05

Cs~137 . 36E+0: 5. 36E+05 5.36E+05 | 5.36E+05

Ba-137 5.Q9EH5 5 09EH05 5.3%05 g.g%ﬁs g:uagEzﬁ

Z37 3,695 3.69E-06 369E-06 | 36905 36908
33 970504 9.05E-04 9.05E-04 | 5.05E-04 9.05-04

Ar-240 2.38E-04 2. 3EE-04 2.36E-04 | 2.36E-04 2.36F

Br24l 264F-03 2.64E-03 2.648-03 | 2.84F-03 2.GAE05

850 1 08 1.088H00 1.08EH00 | 1.08E+00 1.08F

%;289 %%«m %%—oa H%ﬁ %’413104 1o

Total Quries 1.056+06 1.03E+06 1.06E+05 | 1.06E+06 %:gm

Chemlcals (MID

¥

i

Bart2

BatZz

Bit3

Cart

Gtz

Cet3

Ct3

Cotd

Cri3

Gt 3.09E-02 3.09E-02 3.098-02 | 3.09E-02 3.09E~04

Fets

52

M

§ia++3 1.086H00 1.08EH0 1.068+00 | 1.08E+00 1.088-02

Rurth

Rirt3

Seke

Si+e

Srt2

Thty

Tit

i)

%Zz 6. 50E-05 6.50E-05 6.5(E~05 | 6.50E-05 6., SCE-07

F- 5, 35E-04 5.35E-04 5.3%~04 | 5.3 5.3%-06

N 1.10E-08 1.1GE~08 1.1E-08 | 1.10E-08 130E-10

Gt

BO4-3

4-2

Tel4-

i

MiR 9.45E-06 9.45E~06 9.45E-06 | 9.45E-06 9.45E-08

%ﬂc Carbm

ﬁ% 1.786-07 1.78E-07 1.788-07 | 1.75€-07 1.76E
Z.93E-03 29303 2,903 | 2.93E 2.63F-05

ALZG 1. 04E 1. D4E~02 1.04F 1.04E-02 1.04E

] 1.37E-09 1.37E-09 137509 | 137509 1.37E-11

45205 4.16E- 4 16E-11 41611 | 4 16F-11 4 I6E-13

BB 5.50E-08 5. 508 - 50E 5.5 5 50810

B 4. 57E-07 §.57E-07 4.57E-07 | 4.57E-07 4.57E-09

Bed 5.92E-11 5.578-11 BZE-1 | 591 5.978-13

Bide 7. h6E-08 7. 46E-06 7.46E-06 | 7.46E-06 -7.46E-08

CaD 2.32E 23702 23702 | 2.32E-02 237504

D & 34E-06 4. 34F-06 4 34F-06 | 4.34F-06 5 AF-08

Ca) 2.21E-06 2.21F-06 2.21E-06 | 2.21F-06 2.21F-08

an2s 1. 10E-13 1T 1E-13 1.1E-13 | 1.10E-13 T10E-15

Co2lB 1.03E-09 1.03E-09 1.0%E-0% | 1.03E-09 1.0E-11

Cr 2 1804 2. 16E-D4 21504 | 2.18E-04 2.15E-06

Csg0 8. 34F-08 & 44F-08 8.44E-08 | 8.44E-08 5. 44E-10

lo¥3) 6. 30E-08 630508 6.30F-06 | 6.30E €.305-10

Fe208 2.80E-05 2.B0E05 2.80E-05 | 2.80E-0 2. BGE-07

FeD 7.7Z-10 772510 7.7Z-16 | 7.7E-10 7912
1.41E-06 1.41E-06 1.42E-06 | 1.41F 1.41E-08
3.078-10 3.07E-10 3.078-10 | 3.07E-10 3.07E-12
4. 25504 & 29E-04 4.29F-04 | &.29E 4. 29E-06

Lo 2,207 2. 21E-07 2.21E-07 | 2.21E-07 2.21F-09

%m: 4 .0EE-08 4 06E-08 4,06E-08 | 4.06E~08 4.06E-10
3 1511 3111 3.15-11 | 3.1%-1 3.1F-13

MIB 5. 55F-09 5. 59E-09 5.595-00 | 5.53E-05 5. 55E-11

Naz0 5 B0F-02 5 BIE-02 5.808-02 | 5.B0E-02 5. BOE-04

) &.68E-06 & 68E-06 6.68E-06 | &.68E-06 §. 66E-08

NLp 5 9409 £ 94Fg 5.9:5-09 | 519409 5. 94F-11
5.56E 5. 59E-06 5.59F-0¢ | 550606 Z 5op-08

Y73 1.78&-08 1.78E-08 17808 | 1 1.78-10
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Revision 0

1210

1211 1212 1213 1214

1209

1208

1207

STREAM NAE

SOLID OMECHENTS

Chardcals Catiraed (M)

R G ] 83
e
WOEEREE B
SrSRARs2558525088 g
s

7. 256400 | 7.25EH00 | 4.96EH00

1.06E+01

1,08E+H01
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WHC-SD-WM-TI-737

Revision 0
STREAM NAVE 1216 1217 1218 1219 1220 1221 1222, 1223 1224 1225
LIQUID COMECHENTS
Total Mass Flew (M) | 1.87E+01 | 2.31E+03 | 1.50B 1.69EH2 1.CE-03- | 1.00E .
Volume (L) 1.48FH04 | 2.61EH6 | 1.50E+05 | 1.65E+05 4 46E-01 | §4.46E—01 12% %Mamme&g
Specific Gravity 1276400 | 1.27E40 | 1.00E 1.02E+00 2.24EH00 | 2.24F+00 1.02E400 | 1.01E+00
Radicenxlides (Ci)
A4l
sty > e
Cs-137 7.5EH02 | 1.366H05 7. 598402 7.59EH2 | 2.14E+04
Ba-g; 7.21E402 | 1.31E+05 7.21FH02 7. 215402 z'mm
4. 5802
739 1.076401
Bur-240 2.81E+00
Br241 3.1%H1
Sr-90 1.Z1EH0
%?59 4 ATEHD | 8.91EH2 4. 4TEHOO 4 4TEHD %‘mmd-ozc
Total Curias . 2. T0EH05 1.48E403 1.4EEH03 | 6.51EH4
Chemicals (MT)
2.08603
Aﬁ-a 1.50E-05
AstS 2.64E-07
B3 2. ZE-04
BetZ f%ﬁ
= e
Ci2 52803 | 9.23-01 5,228-03 5.27E-03 | 5.49E-02
Cert3 1.54E-02
O3 &.19E-10
Cot3 9 51F-06
Cst 4.38E-05 { 7.96E03 4 38E-05 4 3805 | 1.Z3E-03
Qr2 6. 44E-0h
Feat2 7.76E-06
Egn-a 2. 24E-Q1
S0E-04
%—"2 9.89E-03 | 1.73E+00 9. 89E-03 9,89E-03 %.61E+00
Lat3 1,55
m 9750507
3 36E-07
mm 5.40E-07 | 9,54F-05 5. 40F-07 5, 40F-07 z'%—ns
Nart 2.B7EHD | 5.07EH2 2.87E+00 5.00E-04 | 5.00E-04 2.87EH00 | 5.43F
Ni+3 5 34E-02
m 6.43E-05
6.65503 | 1.18EH00 6.65E-03 6.65E-03 | 6.97F
Bu, 1.86E-0%
Rirt- 1.56E-06
Rert7 7.04E-07
B3 5, 53
Rurtd 8.06E-07 | 1.43E-04 B.06E-07 8.06E~07 | B.51E-06
Set6 1.34E-05 | 2.34E-03 1,34F-05 1.34E-05 | 1.42E-05
S+ 1.04E-01
Sriz - 2. 48E-03
Tats 5,63E-07 | 9.95E-05 5.63E-07 5.63E-07 | 5.94E-06
242 . 90E-01
At 5. 06F
Zr+h 1.58-07
AL(CH)4- 8.256101
- 6.20E-05 | 1.10E-02 6.208-05 6.20E-05 | 6.206-05
Cl- 5.7EE-02 | 1.02E+01 5.78F-02 S.7EEC2 | 4.47EH D
i fiEn
F- 1.208-03 | 2.13E-01 1.20E-03 1.208-03 | 7.40E+00
I- 2.99E-03 | 5.28E-01 Z.99E-03 2.99E-03 | 3.56E
Nz~ 5,00E-04 | 5.00E-0% 5.00E 1.076H0Z
K5~ 4. 7600 | 8,39EH2 4, 75400 4.7EH0 | 6.98EH02
- 31302 | 5.50EH0 3113F-02 313 3. 548+02
g-g 1.57EH00 | 2.77EM02 1.57E+00 1.57E+00 i%:g%
Toi- 4, 39E-04 | 8.6EQ2 4.33E-04 4.33-04 | 1 AEE
0 9.44E+00 | L.67EH03 | 1.50E+02 | 1.59E+02 1.5 1.3ZE405
%'d.c Carbon 6.88E
: 4 AE-02
%m 2. BZE-09
&
ae 8.D0E-05
7]
H2
IN%
j7.8]
53]
N2
2
Dic e
¢ Mnion 3.67E-08
Glycolic Acid
N :
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WHC-SD-WM-TI-737

Revision 0
STREAM NAE 1216 1217 1218 1219 1220 1221 1222 1223 1224 1225
SALID OOMECHENTS
Total Mass Flow OF) | 187401 | 2.32E+01 | 1.87E401 | 1.B7EH0L | 1.48F+04
Radionuclides (Ci) .
Am-24l 4. 23E-03 | 4.23E-01 4 203 4 23E-03 | 9.59F+04
8;—1237 5.31E405 | 5,50E+03 5.31E405 5 z.mllﬂ 5
Ba-137 5.04EH)5 | 5.22E 3. DAEHY 5:313105 gm;
237 3.62E-06 | 3,63E-04 3.63E-06 3.6%E-06 | 6.23FH01
239 B.96€E-04 | B,96E 8. 96E: 8, 95E" 2. 33EH4
Bu-240 2.33E-04 | 2.3%E 2.33E-04 2.3E-04 | 6.29EH03
Bu-241 2.6ZE-03 | 2.62E-01 2.6E-03 2.628-03 | 7.03EH04
Sr—50 1.0 1.07EH02 1.07E+00 1.07BH00 | 5.07E+07
Y-90 1.07E+00 | 1.07EH02 1.07E+00 1.07BH00 | 5.07E¢07
Te-99 1408 1.4]1EH02 1. 40E+H4 1.40EH04 | 2335404
Total Curies 1.05EH06 | 1. 13EH04 1.056+H06 1.05E406 | 1.64E+08
Cheanlcals (MT)
1.4
i L
2.80E-02
AstS 2,258-03
g 3
.06E-03
Bit3 2. 50E:
Cart2 1. bi4E:
Cci2 6. 51EH00
Cert3 2.34E
Qntd 1.79E-05
Corkd 1.48E
Crt3 5,7ZEH01
Cot 3.06E-02 | 3.09E04 3.06E-02 J.0ED2 | 1.87E
Qurt2. 1.8/F-01
Fertd 7.588
N 5 4k0
Larkd %.2&-!0
Sg& 1.79E402
Mot 3. 20E-02
Nert 1. 07E+00 | 1.08E-02 1.07E+00 1.078H00 | 6.
Nit+3 2.05EH2
i R
Rirt3 13501
Set 3.29E400
Si-+h 2.3EH2
Sp+2 3638401
Thd 2. TTEH0
Ti+ 1.54E-0)
U0Z+2 1.54E:
a2 5.03E-01
% 2 6. 4UE05 | 6, 04E-03 6. 44F-05 6 4LE-05 %3%1'00
F- 530604 | 5.308-02 5.30E-04 5.30E-04 | 6.76E+01
I- 1.09E-08 | 1.09E-06 1.09E-08 1.09E-08 | 1.39E:
N2 6. 14E+01
HOO- 9. 80E
i 3.13E
FO4~3 4, TEEHD2
-2 2 SUEH
TeD4=- 9_0ZE-01
g&mmm 2_69EH03
M2 935606 | 935504 9.35E-06 9.35E-06 | 9.35E
%ﬁc Carban %?_%ml
ﬁ%ﬁ 1.768-07 | 1.76E-05 1.76E-07 1.76E07 | 1.76E-07
2.90E03 | 2.90E01 Z,90E-03 2.90F-03 | 2.90E-O
A3 1.03E: 1.03EH)Q 1,03E-02 1.03E-02 | 1.03E
AmA 3 13309 | 1.3 1,3%E-0% 1.33€-09 | 1.33E-09
As205 4.11E- §.11E-09 JAIE-11 4, 1E-11 | 4.11E~11
)-¥ 03] 5.45E-08 [ 5.43E-06 A45E-08 5.458-08 | 5.45E-08
BaD 4 57F-07 | 4.52E-05 4 SZE-07 4,52E-07 | 4.52E-07
BeD 5.86E- 5.B4E 5.86E-11 5.86E-11 | 5.B6E-11
BiaG 7.38E-06 | 7.38E 7. 38E-05 7.38E-06 | 7.38E-06
CaD 2,30E-02 | 2,30EH0 2,30E-02 2.30E-02 | 2.30E-02
&0 4,30E-06 | 4.30E-04 4 30E-06 4 30E-06 | 4.3(E
CaX 13 2.19E-06 | 2.19E-04 2.19E-06 2.19E-06 | 2, 19E-06
riX 3 1.08E-13 | 1.08E-11 1.08E-13 1.08E-13 | 1.088-13
Co203 1.02E-09 | 1.0ZE-07 1.0ZE-09 1.02E-09 | 1.0ZEQ9
Cras 2. 15604 | 2.16E: 2.15E-04 2.156-04 | 2.15E
Cs20 8.35E-08 | 8.33E-06 8.33E-08 8.35E-08 | 8,35E-08
[oF0] 6, 24E 6. 24E" 6. 24E-08 6. 24F-08 | 6,24E-0
Fe23 2.77E05 | 2.77E03 2.77E-05 2.77E05 | 2.7JE-05
Fad 7.64E-1G | 7.64E-08 7.64E-10 7.64E-10 | 7.64E-10
1.40E-D6 | 1 40E-04 1. 40E-06 1.40E-06 | 1.40E
3.04E-10 | J.04E-D8 3.04E-10 3.04E-10 | J.04E-10
4 2AE: 4 Z4E-02 4, 24F-04 4, 24F-04 | 4 24E
LaZ 2.18E-07 | 2.18E-05 2. 168607 2,186-07 | 2.18E-07
% 4 ,02E-08 | 4.02E-06 4 0ZE-08 4,0ZE-08 | 4.02E-08
3.12B-11 | 3.22E 3. 1211 3.12E-1 | 3.12E-11
M3 DA 5.54E-07 5 SLE-09 5. 54E09 | 5.54E-0%
NaZ) 5.74E-012 | 5.J4EvO0 5.7T4E-02 5.74EQ2 | 5.74E-02
NixD 6.61F-06 | 6.61E-04 6.6]E-06 6.61E~06 | 6.61E-06
% 8HE 5.88E-Q7 5.B8E-09 5.88E-09 . BEE:
5. D4E 5.54E S5.94E-06 5.54E-06 S4E:
R2 1.76E-08 | 1.76E-06 1.76E08 1.76E-08 | 1.76E-08

A-169




WHC-SD-WM-TI-737

Revision 0

220 1z 122 12z 122400 1225

1219

1217

1218

SIHEAYM NA'E

SOILID CCMECRENTS

Chemicals Contired (MI)

AN R
Dy &
1717118331596625 B ol )
sdmEmcegsssges 5o
i1 1 3
s i R
1717118331596625 e
SIS AS8aE SRS 508 88
SN LGy o
i AP o O D LB N W -
FESRLEBILIBLRES g
SRRy
TR P e 00 ) D e O DO O el
AEAB5E5 58285082 2
SR HEE R ERREY S
AP i G0 0 M I TS O BT e

cyclopentadiena
Sulfide
i Silico-Titanate
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WHC-SD-WM-TI-737

Revision 0
STREAM BAVE 1226 1227 1228 1229
LICID OMRCONENTS
Total Mass Flew (M) 3.22E403 | 2.30E401
Volume 2.53E+6 | 1,81E+04
Specific ty 1.276H00 | 1.278400
Ratonuclides (Ci)
24,
C-14
C=-137 6.7 4, TEEHDD
Ba—-137 6.36EH)5 | 4.55E

237

239
Br240
Br241
Sr-90
Y-90
Te—99 1.496+04 | 1.D6EHD2
Total Curies 6 | 9. WEHS
Chanicals (M)

Agt

Amt3

Azt

B3

Bert2

Bert2

Bi+3

Cark2

C2 9. 2ZE-01 | 6.58E-03
Ceatd

Ck3

Cot3

Cs+ 3.87E-02 | 2.76E-04
Cut2

FertZ

Fet3

B

W L.75EM} | 1.25E-02
Lat3

Mo

Mote 9.53E05 | &.81E-07
Nart 5.01E+02 | 3.588H0
Nit+3

m 1.17E+00 | 8.39E-03
Bute

Hot

Rert7

Rirt3

Rt 1.42E-04 | 1.02E-06
Serth 2,36E-03 | 1.68E-05
Sd-H

Sr2

Tetb 9.93E-05 | 7.09E07
e+2

22

Zrt

AL(CH)4-

- 1.10E-02 | 7.82E05
cl- 1.0ZEH01 | 7.28E-02
o8-z
Cr(CH)4-

F- 2,13E-01 | 1.52E-03
!II.TXZ 5,28E-01 | 3.77E03
NCB- 8.38EH)2 | 5.98E+H00
- 4 30E-0L [ 3.07E-03
%-% 2, 77802 | 1.998H0
ToD4- 1.44E+00 | 1.03E-02
B 1.59E403 | 1.13E+01
c Carbon

: ZHXD

?cﬂ?.

Cl2

m

ae

F2

H2

IZ

N

N

N

N

<
Do
H_Zguo c Mnion
Glycolic Acid
Karosene

mga.
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STREAY NA'E 1226 1227 1228 1229
SLID CMECNENTS

Total Mass Flow OMT) | 2.376-01 | 2.30B+01
Radianuclides (Ci)

= 6. 50E-05 | 6.44E-03

- 5.3%E-04 | 5.30E-02
I~ . L.10E-08 | 1.09E-06

tEs 1y
1.376-09 | 1.35E-07
A0S 4.168-11 | 4.11E
wg) 5.50E-08 | 5.45E-06
BaD &.578-07 | 4.5ZE~05
Bed 5.92E-11 | 5.B4E-09
Bi2B 7.46E-06 | 7.38E-04
CaD 2.37E-02 | 2.3
cH 4.34E-06 | 4.30E-04
Ca} 2.21E-06 | 2.1
G203 1.10E-13 | 1.08E-11
Co200 1.03E-09 | 1.028-07
Cr26 2.188-04 | 2.
Cs20) 8.44E-08 | 8.3%E-06
QD .30E-08 | 6.
Fe2m .80E-05 | 2.77E-03
Fed 7.77E-10 | 7.64E
1.41E 1.40E-04
3.07E-10 | 3.Q4E-08

Laal3 2.21E-07 | 2.18E-05
% 4 06E-0B | 4.02E-06
3.13-11 t 3.L7F,
MoOG 5.09E-09 | 5, 34E-07
Na2D 5.80E-02 | 5.74EH00
N3 6.68E06 | 6.61E-04
% 5.94E-09 [ 5,88E-07
5.598-06 | 5
jste7d 1,786-08 | 1.76€E-06
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1227 1228 1229
32E-10 { 1.31E-08
QEE-11 | 7.01E-09
23E-09 | 1.2ZE
26E-10 | 7.19E-08
S6E-08 | 1.5
36E-01 | 1.35:H01
1705 | 8.09E
53E-07 | 3.49E-05
27E-07 | 3.24E-0
B4F-10 | 5,56
40E-09 | 9.31E-07
97E-07 | 6.90E
13E-05 | 6.07E-03
35E09 | 2.33E-07
67E-D6 | 5.
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APPENDIX B

PROCESS FACILITIES, SITE LAYOUT, AND SUPPORT FACILITIES

B1.0 PROCESS FACILITIES

The initial facility will be capable of performing separations and vitrification of LLW.
It will have the capacity of producing up to 120 Mg/d of glass cullet. The vitrification
process will use a single combustion melter train.

At some predetermined point in time the LLW melter train will be shut-down and
converted to a HLW melter train capable of producing up to 20 Mg/d of HLW glass. The
converted facility will be capable of producing monolithic glass, pouring it into stainless steel
canisters, cooling, sealing, decontaminating, and overpacking the canisters, and loading them
out to the Canister/Cask Handling Annex. Figure B-1, SPFC Layout, shows the SPFC
configuration for both (1) separations/LLW vitrification and (2) HLW vitrification.

Due to the depth (approximately 15 m belowgrade) of the canister transfer and
handling facilities, these portions of the HLW plant will be included in the initial design and
construction of the Separations/LLW vitrification facility. The equipment located in these
areas are dedicated to the HLW vitrification process and will be procured and installed at a
later date. To prevent contamination and insure the ability to install the HLW equipment,
seal plates and cover blocks will be provided to separate these areas from the LLW
processing areas. Radiological protection will be provided to allow the installation of
equipment in the canister transfer tunnel while the LLW melter is in operation.

It is assumed that the majority of the decommissioning, decontamination, and removal
of LLW equipment and installation of HLW equipment within the process area can be
performed remotely. However, a certain amount will have to be contact handled.
Radiological protection will have to be provided for personnel in the melter and other process
cells.

Knockouts in the exterior walls and roof will be provided to allow installation of large
equipment items. These knockouts will be located so as to not compromise the integrity of
the LLW confinement envelope.

The impact of this alternative on equipment in the LLW portion of the plant is
summarized in Table B-1.
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As Table B-1 indicates, some of the equipment items from the converted LLW train
can be re-used in HLW service, while others will be designated as surplus. The net effect of
re-used and newly added equipment is to create a fully equipped, 20 Mg/day HLW

vitrification train.

Table B-1. Impact of Melter Replacement. (2 sheets)

Low-lievel waste

Equipment name

Status after conversion

equipment
tag
TK-400 LLW Evaporator Feed Tank | No change, continue in HLW
service
EV-402 LLW Feed Evaporator Continue in HLW service at
reduced capacity
TK-404A and B LLW Melter Feed Continue in HLW service
Adjustment Tank
TK-406 LLW Melter Feed Tank Continue in HLW service
EM-412 LLW Melter Replace by EM-323, HLW Melter
S-413 LLW Glass Separator Replace by S-324, HLW Glass
‘Separator
MQ-414 LLW Quench Flume Surplus
TK-416 LLW Cullet Catch Tank Surplus
EC-417 LLW Condenser Surplus
EC-419 LLW Cooler Surplus
TK-421 LLW Quench Water Recycle | Surplus
Tank
FS5-422 LLW Screen Surplus
TK-426 LLW Filter Catch Tank Surplus
B-427 LLW Cullet Day Lag Surplus
Storage
EC-428 LLW Condenser Surplus
TK-429 LLW Condensate Catch Surplus
Tank
FC-432 LLW Cyclone Surplus
B-434 LLW Day Bin Surplus
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Table B-1. Impact of Melter Replacement. (2 sheets)

TK-438 Sulfur Cement Mixing Tank Surplus
TK-441 Surge Tank Surplus
TK-443 Decanted Molten Sulfur Surplus
Vault
TK-2000 LLW Cullet Storage - Surplus
FC-500 LLW Cyclone Surplus
TK-503 LLW Recycle Cullet Catch Surplus
Tank
T-609 LLW Quench Tower Change to T-600, HLW Quench
Tower
EC-610 LLW Cooler Change to EC-601, HLW Cooler
TK-614 LLW Scrub Solution Tank Change to TK-608, HLW Scrub
Solution Tank
DE-618 LLW Mist Eliminator Change to DE-605, HLW Mist
Eliminator

HLW = High-level waste
LLW = Low-level waste.
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B2.0 SITE LAYOUT

It was assumed that the site layout for the process building and support facilities for
the SPFC would be identical to the layout for the original SPF. No changes were made to
this section due to that assumption.

The TWRS program preliminary findings of the site reevaluation recommended that
the TWRS Treatment Complex be located within 200 East Area. The specific area is
composed of the HWVP location or an area located west of the PUREX facility and bounded
on three sides by Baltimore Avenue, First Street, and the existing rail and spur.

The current strategy is to locate the TWRS Treatment Facility and Close Shared
Support Facilities within the eastern portion of this site. The Distant Shared Support
Facilities would be located in the western portion of the site.

For clarification, the buildings in the TWRS program mission were segregated into
areas or complexes. The largest division is the TWRS Treatment Complex. It is collective
the area required for, the new process facilities, non-process facilities and distant and close

~shared support and auxiliary facilities required to support the TWRS processing mission.

The TWRS Treatment Complex is a portion of the TWRS Complex. It is the area
required to co-locate the process facilities (e.g., separations and vitrification) and close
shared support facilities. The TWRS Treatment Complex facilities are the basis for the Site
Arrangement Drawing.

The Operations Area is a portion of the TWRS Treatment Complex. It co-locate the
process facilities and annexed support facilities which have the potential to become
contaminated. These facilities are required to be close together for process operations
efficiency, safety and conduct of operations requirements.

The support facility buildings and their estimated sizes were originally defined during
initial Trade Studies in 1994. Their respective envelopes were used to develop initial site
arrangement and utility corridor layouts for other configurations. Further building
development was undertaken in the Trade Study, CWBS 2001 "Process Support
Infrastructure and Definitions," to identify functional requirements and to confirm utility
requirements and support facility building sizes. The basis for the building development was
refined for this concept and the sizes adjusted accordingly.

B-17
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Figure B-2 contains the Site Arrangement Drawing showing the layout for the selected
site. Support facilities initially defined in the Trade Study CWBS 2001 "TWRS Process
Support Infrastructure and Definition” and the process facilities as defined by this study,
were placed into the selected site. The arrangement of these buildings evolved from
functional and adjacency requirements as examined by that study In some cases, the
technical requirements associated with the functions or systems within each of the buildings
determined their plot iocation.

The process and support facilities were situated with consideration for construction,
staging and facility requirements of the TWRS Treatment Complex. Sufficient space to
allow for installation of underground piping corridors, fire water loops, sanitary water
supply, sanitary sewer systems, and electrical systems was provided in the study.

B2.1 SITE CONSTRUCTION

The site arrangement was developed to allow for staged construction or phased
construction of the TWRS Treatment Complex. Study drawings were completed to review
the space required for the vitrification building. Overall site clearing and grubbing drawings
were completed to estimate the potential site disturbance. Sketches showing likely
approaches to locating temporary facilities were completed.

Provisions were made to allow for site construction to continue while the
Separations/vitrification facility became operational. Support buildings were set back from
the roads by 15.2 to 30.5 m to allow for the construction of piping and electrical utility
corridors. Existing systems located above and below grade in the site may require relocation
to allow for separation of electrical and piping systems.

Temporary laydown areas will be required to support site construction. To maximize

efficiency and minimize costs associated with transportation of raw materials to the
construction area the lay down area is in proximity to the work area.
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B2.1.8 Infrastructure

The infrastructure layout allows for phased construction of the site and allows for
access and maintainability. Between each of the facilities there is at least 15.2 m of
easement to allow for underground and/or above ground piping and electrical systems.
Within the site boundaries, electrical and piping systems are kept separate. Electrical
systems are located on one side of the site roads while piping systems are located on the
other side.

Tie-ins to existing auxiliary systems will be from headers and connections along
Fourth Street. The site feed system is attached to a diversion box located northeast of the
site. The diversion box is part of the new Inter-Area Transfer Piping (W-058).

The rail system is an integral requirement of the site arrangement. The BHA, FAS,
and Warehouses necessitate rail access. Bulk chemicals and large equipment will most likely
enter the site by rail. Large and heavy items such as new melters, canisters and casks will
be transported from one location on the site to another by donkey engine and rail car or by
truck and trailer. In the site arrangement, access to the facilities is provided for from existing
rail lines, spurs, and roads.

B2.1.9 Land

The TWRS Treatment Complex site arrangement covers less than 100 acres of land.
To the east and west the boundaries are established by existing B-Plant and Purex Facility.
To the north, the site can be expanded but must contend with a main rail spur and the new
inter area transfer lines (W-058). To the south, the site has additional space, approximately
100 acres, available. Support facilities can be moved further south in this area to provide
additional space near and around the Separations/vitrification facility. The location can also
be used for construction (spoils pile, trailers, fabrication and laydown areas) and future usage
(cask pads, etc.). The TWRS Treatment Complex site is bounded by Route 4 on the south.
Temporary construction facilities could be built south of the highway on open land if
necessary, for an interim time to allow for additional site growth.

The Civil/Structural site design criteria for non-reactor DOE facilities at Hanford is
provided by HPS SDC-4.1, Design Loads for Facilities. This document implements DOE
Order 5480.28, Natural Phenomena Hazard Mitigation. It provides uniform wind and
seismic design criteria, which conforms to published DOE Natural Phenomena Hazard
Mitigation requirements. No distinction is made relating to separate locations on the Hanford
Site.
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B3.0 SUPPORT FACILITIES

B3.1 REGULATED COMPLEX/FACILITY ENTRY (RCFE)

The RCFE for the Separations/vitrification facility is the main entrance to the site and
process facility. It is an annex attached to the main process structure. All personnel
entering the Complex must first pass through the RCFE. Although not a requirement, it
would be preferred to limit the travel distance of onsite personnel to and from the RCFE and
their assigned work location. It houses the room functions for the site and facility personnel.
The RCFE’s primary function is to control personnel access and monitor exiting personnel
for potential contamination. It also houses Health Physics offices, Analytical Laboratories, a
counting room and main control room. The RCFE requires direct personnel access to the
main process areas.

B3.2 CONTACT FILTER AND BLOWER ROOM (CFBR)

The dedicated CFBR is annexed to the process facility. The CFBR contains the
second stage filters and blowers for the in-cell offgas metal filters. The room requires
external access for remote removal of large, contaminated filters and equipment. The room
is required to be as close as possible to the vitrification facility to minimize the length of
ducting and embedded piping.

B3.3 FAN/FILTER BUILDING

The dedicated Fan/Filter Building is attached to the process facility. The Fan/Filter
Building’s primary function is to house the Zone 1 exhaust filters and fans. Also located in
the building is a filter decontamination room, health physics area, instrument room and
continuous air effluent monitoring (CAEM) rooms. The building’s safety classification is
consistent with the safety classification of the Zone 1 exhaust system,

The filters housed in the Fan/Filter Building are required by DOE 6430.1A Section
1500-99.02 to be "as close to the source as possible” to limit or minimize contamination of
the air transportation system. This requirement is met by having the dedicated Fan/Filter
Building annexed to the Separations/ vitrification Building.

B3.4 EMERGENCY GENERATOR BUILDING
A dedicated Emergency Generator Building is provided at the process facility. It
provides emergency power to those functions required to maintain confinement and bring the

complex into a safe shutdown condition during and after a loss of power. The Exhaust Air
Treatment System in the Fan/Filter Building is the largest load requiring emergency power.
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For that reason, the Emergency Generator Building is located as close as possible, without
interfering with the process operation, to the Fan/Filter Building.

B3.5 CONTAINER STAGING ANNEX (CsA)

The Container Staging Annex is an annex to the vitrification facility. The LLW
containers and the HLW canisters and casks will move from the Shipping and Receiving
Building to the CSA for cleaning, inspection, lag storage and movement to the container load
in station, canister load in stations or cask loading station. The building ensures quality and
contamination control for the containers. The building is adjacent to the canister load in
stations and over pack load out station. This allows for the CSA overhead cranes to lower
the canisters into the building and to raise the over packs out of the facility.

B3.6 LOW-LEVEL WASTE VAULTS

The LLW vaults will store the LLW product. A below grade tunnel will be used to
transport containers of a sulfur polymer cement (SPC) and cullet from the
Separations/vitrification building to the vaults. This tunnel will also be used to cool the SPC
and cullet. A minimum tunnel length of 250 m is required to provide adequate time for
cooling. Shortening this length would require additional HVAC to lower the tunnel
temperature so as to provide adequate cooling. A longer tunnel would increase construction
and operating costs. The tunnel is required to provide shielding and prevent the spread of
contamination. The tunnel to the vaults is sealed after the LLW production run.

B3.7 EMERGENCY RESPONSE CENTER (ERC)

If warranted by results of safety analyses an Emergency Response Center (ERC)
would be provided for redundant safe shutdown and accident recovery monitoring.

B3.8 COLD CHEMICAL ANNEX (CCA)/BULK HANDLING AREA (BHA)

The main function of the CCA and the Bulk Handling Area is to provide cold
chemical receipt, storage, preparation and distribution to the TWRS Treatment Complex
process facility. The length of solids transport lines to the users must be minimized to avoid
the problems inherent to solids transport such as line obstruction and erosion. Additionally,
the length of the liquid transport lines must be minimized to avoid substantial leaks of toxic
chemicals. Therefore, the CCA is attached to the process facility and the BHA must be
located close to the processing facility.
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B3.9 MECHANICAL UTILITIES BUILDING (MUB)

The MUB houses the Utility Steam System, the Compressed Air System, the
Demineralized Water System, and the HVAC Chilled Water System. From a process
standpoint, it is desirable to locate all of these systems in proximity to the main users the
process facility. Locating these systems far from the processing facility, especially distant
site locations, would require steam super heating, water cooling to a lower temperature,
heavier line insulation and tracing, longer transfer lines, and higher transfer pressures, all of
which lead to a higher capital and operating cost. Therefore, this building is located close to
the process facility.

B3.10 SWITCHGEAR BUILDING

The electrical Switchgear Building and substation are fed from the main electrical
lines coming from the north and therefore should be situated for ease of access. To limit the
length of the power feed lines, the electrical equipment is located near the primary user, the
vitrification facility.

B3.11 COOLING TOWER

The Cooling Tower should be located to the southeast portion of the TWRS
Treatment Complex. Consideration of the prevailing wind direction was given when
determining this location. Drift from the cooling tower should not be allowed to travel

-across construction areas, operational facilities, parking lots or operation areas. Condensate
plumes should not be allowed to "fog" or obscure visibility along facility road systems. The
prevailing wind is from the northwest. Cooling water can be pumped from any location to
the users. Therefore, the Cooling Tower does not necessarily need to be located on the site
and can be located elsewhere if required.

B3.12 WATER PUMPHOUSE

There are no technical requirements for close proximity of the water tanks or water
pump house to the process or ancillary buildings. The main consideration for the firewater
system is reliability and not adjacency to the system users.

- B3.13 WAREHOUSE
The Warehouse is considered to be a distant shared facility. There are no technical
requirements for the building to be specifically located on the site. The building must have

truck and rail access to allow for movement of items in and out of the site. The building
will also function as the shipping and receiving office for the site. Should the warehouse
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building be used to support construction activities, it should be located in a position which
can best provide for these activities.

B3.14 FABRICATION AND ASSEMBLY SHOP

The Fabrication and Assembly Shop is considered to be a distant shared facility.
There are no technical requirements for the shop to be specifically located on the site. The
only consideration is that the shop requires railroad access to allow for movement of large
and/or heavy pieces of equipment. Should the building be used to support construction
activities, it should be located in a position which can best provide for these activities.

B3.15 SERVICE/STORAGE YARD

The Service/Storage Yard is considered to be a distant shared facility. It provides for
outdoor onsite storage of equipment, vehicles and materials not required to be stored inside
the warehouse. It provides outdoor service and maintenance for vehicles, equipment and
materials not requiring indoor major repairs. Should the yard be used to support
construction activities, it should be located in a position which can best provide for these
activities. '

B3.16 HIGH-LEVEL WASTE CASK PADS

The HLW Cask Pads allow for interim storage of the HLW product. HLW casks will
be moved by special transporters from the HLW Canister/ Cask Staging Building to the Cask
Pads. Location of storage pads should be near the process facility to limit the travel time for
the transporter. Extensive travel time for the transporter may require additional transporters
or other means of transportation to fulfill the Total Operating Efficiency requirements.
Shielding and personnel protection also place requirements on the casks, cask pads and
surrounding area.

The casks used for interim storage of the HLW glass canisters does not provide
sufficient shielding for personnel contact. A cost analysis of these various shielding options
was conducted. The results of this study indicated that the most cost effective solution to this
problem is a full berm around the cask pad for personnel protection.
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APPENDIX C

EQUIPMENT LIST
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APPENDIX D

INITIAL CAPITAL COST ESTIMATE
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APPENDIX E
COST CALCULATIONS

Life-cycle costs are derived from the design media generated for the SPFC as shown
in Figure E-1. Capital and expense costs for the life of the mission are derived from the
Process Flow Diagram (PFD) and the related mass balance run on ASPEN software. These
provide a basis for the process equipment list, design layouts, and site layouts.

Capital costs for the SPF were estimated by Fluor Daniel, Inc. for process equipment,
facility, and the site/infrastructure elements. For the SPFC, the Fluor Daniel estimate was
used as a starting point. The pretreatment and cesium ion exchange equipment no longer
needed was deleted and the additional equipment for cesium and technetium removal was
added. The facility cost was parametrically scaled from the original Fluor estimate. The
expense costs were developed by WHC from specific elements of the design media as
depicted on Figure E-1. Thus, the life-cycle costs are directly traceable to specific elements
of the design included in this document.

The ancillary areas and structures required to support the operation of the SPF are
collectively referred to as "support and infrastructure" and are arranged with respect to the
SPFC in a site layout.

The support and infrastructure functions associated with the TWRS processing
flowsheet have been systematically identified and documented in WHC-SD-W?378-ES-002
(draft), "Facility Design Philosophy: TWRS Process Support and Infrastructure Definition".
Utilities and structures have been mapped to the TWRS functional block diagram for
"Remediate Tank Waste" in order to ensure a complete identification of processing support
and infrastructure. Subsequently, each support function was assessed for location and
process constraints. Specifically, on the bases of safety and operational considerations, it
was determined whether support functions should be close coupled with the main processing
facility or could otherwise be placed some distance away. It was also determined whether
the function could be shared between pretreatment and vitrification or must otherwise be
dedicated to each. Finally, opportunities for cost savings and efficiencies were considered
through grouping or collocating functions in common structures.

Table E-1 provides the ADS guidance for fiscal year 1996. Table E-2 provides the
funding profile for SPFC. Table E-3 provides the staff levels for the SPFC separations and
LLW vitrification. Table E-4 provides the staff levels for the SPFC HLW vitrification.
Table E-5 provides the expense costs for chemicals, utilities, equipment replacement, and
containers and vaults.
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Table E-1. ADS Guidance for Fiscal Year 1996.

(Sheet 1 of 2)

19986 1997 1998 1999 2000 2001 Total
Program Management |Target 39,300 31,000 25,000 25,000 24,000 24,000 168,300
Planning 47,201 43,752 46,815 46,086 47,089 47,026 | 277.869
Guidance | 34,000 25,000 25,000 25,000 24,000 24,000 157,000
Operations and Target 137,145 | 113,423 | 100.500 92,500 83,500 80,500 607,568
Maintenance Planning | 149,306 | 144,320 | 155,508 | 158,488 156,044 | 166,164 | 929,230
. Guidance | 118,100 { 113,423 | 106,500 | 102,500 93,500 90,500 | 624,523
Waste Tank Safely Target 54,351 50,802 §5,000 45,000 30,000 20,000 | 255,153
Planning 54,351 50,802 55,000 45,000 30,000 20,000 | 255,183
Guidance | 54,351 48,500 47,600 45,000 30,000 20,000 | 245,451
Tank Farm Upgrades |Target 23,623 22,0786 11,095 12,000 10,000 8,000 886,794
Planning 289,444 37,103 22,567 22,927 18,172 15,618 | 145,831
Guidance | 21,582 14,164 12,005 12,000 10,000 8,000 77.841
Project W-038 Target 2,712 594 0 0 o 0 3,308
Planning 2,850 5904 o] 0 0 0 3,544
Guidance 2,712 594 0 1] 0 0 3,306
Project W-058 Target 20,704 4,700 2,660 o] o] V] 28,064
Planning 21,950 4,700 2,660 0 0 0- 29,310
Guidance | 20,704 9,200 2,660 0 0 0 32,564
Project W-314 Target 14,975 14,700 22,800 67,200 102,000 | 136,000 | 357,675
Planning 14,975 25,700 59.614 | 136,222 | 225,363 | 210,810 | 672,684
) Guidance { 14,875 14,700 32,800 77,200 112,000 | 146,000 | 397,675
Project W-028 Target 2,810 1,243 245 0 0 0 4,008
Planning 2,570 1,243 245 0 o] 0 4,068
Guidance 2,610 2,243 245 ] o 1] 5,098
Project W-236A Target 0 0 0 4] 0 0 0
Planning | 103,450 | 113,431 73,649 940 0 0 291,510
Guidance o] 0 0 0 0 0 0
Total Target 256,120 | 207,638 [ 192,300 { 216,700 | 225,500 244,500 | 1,342,658
Rlanning | 379,036 | 377,893 | 369,333 | 363,587 429,578 { 412,582 | 2,332,020
Guidance | 235,034 | 202,824 | 201,900 | 236,700 245,500 | 264,500 |1,386,458
Characterization Target 77,100 54,174 45,000 35,000 30,000 15,000 256,274
Planning | 107,350 | 107,224 | 87,548 43,200 0 4] 345,322
Guidance | 77,000 77,000 62,510 50,000 40,000 25,000 | 331,510
Storage Total Target 333,220 | 261,712 | 237,300 | 251,700 | 255,500 259,500 | 1,598,932
Planning | 486,386 [ 485,117 | 456,881 | 406,787 429,579 | 412,592 | 2,677,342
Guidanca | 312,034 | 279,824 | 264,410 | 286,700 285,500 | 289,500 |1,717,968
Waste Retrieval Target 11,832 30,800 18,150 21,500 24,600 24,500 131,382
Planning 44,612 36,184 72,673 67,110 108,725 | 132,906 | 462,210
Guidance [ 11,832 21,348 21,150 54,380 69,000 68,500 246,208
W-151 Target 500 0 0 o 0 ] 500
Planning 500 0 [+] 0 0 0 500
Guidance 500 o] 0 0 [+] +] 500
W-211 Target 13,680 13,200 15,200 13,000 11,900 12,800 79,780
Planning 13,680 21,860 21,270 24,220 25,750 25,730 132,510
Guidance | 13,680 13,200 15,200 13,000 11,900 12,800 79,780
W-320 Target 12,733 200 0 0 o] o] 12,833
Planning 12,733 200 0 0 0 o] 12,923
Guidance 18,733 200 0 0 0 0 18,933
Retreival Total Target 38,745 44,200 33,350 34,500 36,500 37,300 | 224,595
Planning 71,525 58,244 93,943 91,330 134,475 168,636 | 608,153
Guidance 44,745 34,746 36,350 €7,380 80,900 81,300 345,421
Pretreatment Target 18,054 10,000 5,840 9,600 10,000 10,000 63,594
Plarning 22,898 25,408 | 53,021 50,591 40,491 64,974 | 257,383
Guidance 2,400 2,400 2,400 2,400 2,400 2,400 14,400
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Table E-1. ADS Guidance for Fiscal Year 1996. (Sheet 2 of 2)

1996 1897 1908 1999 2000 2001 Total
Initial Pretreatment Target 24,317 15,000 11,870 28,700 20,000 15,000 114,887
Module Planning 63,044 45,332 45,078 122,549 | 211,748 | 170,954 658,705
Guidance 0 0 o 0 0 0 0
Low Levsl Target 39,430 28,030 27,700 44,980 57,000 61,200 258,340
Planning 38,430 30,841 61,988 67,500 80,538 91,100 371,398
Guidance 15,400 13,030 13,000 13,000 13,000 13,000 80,430
Low Level Vitrification |Target 0 4,970 1] 0 0 o 4,970
Ptant Planning 0 25,706 177,089 | 301,672 | 342,084 317,146 |1,163,707
Guidance 0 0 0 4] 0 0 (1]
High Level Wasta Target 11,434 8,000 4,740 4,740 7,600 8,000 44 514
Planning 19,191 26,920 35,864 £5,485 109,479 | 187,808 | 434,747
Guidance 6,100 5,000 4,740 4,740 4,740 4,740 30,060
Disposal Total Target 131,880 | 110,200 83,600 122,520 | 131,100 | 131,500 710,900
Planning 216,088 | 212,451 466,993 | 689,127 | 918,816 990,618 | 3,454,093
Guidance | 68,645 55,176 56,490 87,520 101,040 | 101,440 | 470,311 ]
TWRS Total Target 504,500 | 402,912 | 345,900 | 399,220 | 41 0,800 | 415,000 2,478,132
Planning | 749,675 | 741,320 | 970,689 1,142,000(1,395,484| 1,450,236 6,449 404
Guidance | 414,679 | 360,000 | 345,000 399,220 | 410,540 | 414,840 2,345,279
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Figure E-2. Alternative Funding Profiles.
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Table E-2. Funding Profile for SPF. (Sheet 1 of 6)
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Table E-2. Funding Profile for SPF. (Sheet 2 of 6)
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Table E-3. Staff Levels for the SPF Separations and
Low-Level Waste Vitrification. (Sheet 1 of 3)

Hanford Vitrification Facility Separations and LLW Staff

Title SHIFT 6TAFFING

Day A B c
Shifs Shift Bhife shift
BUY neleull € [ne]su NE[BU

Training Sub Totl
Shift Total
L ————

NE | BU

2
o

i

POSITION

|F3
l m
|
B

UVILDING SUPPORT
Plant Managsment
Plant Manager
Administrative Assisstant
Technical/Budget Anslysts
Cierical

- D) = -
PR X ey
W A =

Job Control
Managers
Clerical 4 4
Facility Administrator
Job Control Specialists
Material Spacialists
Schedulers
Planners
Crane Planners

(]
»N

LI R T Sy XY

N W
N RN EW

Plant Enginesring
Managers 1 1
Clerical 2 2
Designers / Drafters F4 2

Plant Englnears 12 12

~N N =

-
N

Analytical Laboratory
Mansgsrs / Supervisors 1 1 1 1 1 1 -]
Clerical 2 2
Chemists 3 1 1 1 1 1 8

Chemicel Techniclans 4 4 4 4 4 4 24

-

A
'Y

Standards Laboratory
Managers 1 1
Clarical 1 1
Chamists 2 H]

Chemical Techniciars 2 - 2

N A

Radiation Proteation
Managers 1 . 3
Clerical 1 1 1

Haalth Physics Technologists 8 8 2

Facility SBervices
Managers/Supervisare 1 1 1
Cletical 1 1 1
Prooess Operstors
Crane Dperators
Power Dperators
Driver

12 12
13 13

Now NG
~
~
N
~N

(V)

Computer Support
Managers 1 1 1
Clerical 1 1 1

System Admin. / Anelyst 3 : 3 3

Document Control
Managers 1 1
Clerical - 2 2
Document Control Specialist 3 3

o W Ry -

Technical Editor 2 2
Program Office
Program Managars 1 1
Clerical 1 1
Program Scheduler

Acllvig En!innr

[
-
1] | PO

18 )2 10 10 10 2 10 109 7 19 B1 1

Subtotal []
brrer—

11X
I~
{83
I8
0
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Table E-3. Staff Levels for the SPF Separations and
Low-Level Waste Vitrification. (Sheet 2 of 3)

Tithe BHIFT STAFFING

[+] [+] Training Sub Total
8=hlﬂ Bhify Bhift Tot=l=l

BUIl E {NE|BUJ E | NE} BV

§

L]
L
=3
Fa ]
F

Shift 8

173
E
&
("]

POSITION
b e

GINEERING & SUPPORY
Prooess & Technology Engineer
Managers
- Cleriosl 3 3
Shift Enginesrs
Prooesss Engineers
Technicians 2 2

w
[~]

-~

-

-

-

-

-

o @
N O DWW

Survaillance & Tasting
Manager
Clerioal 1 1
Surveillance & Testing Engrs. 3 3
Quality Asswance & Control
Manager 1 1
Cleriaal 1 1
Quelity Control Inspectors 3

Cuality Assurance Enginser 2

-
-l
A

LU
N W = -

Safaty Engineering
Managers
Clarical 1 1
Emergency Prepsreness Specialist
Radiation Enginesrs
Nuolear Engineers

Industrisl Safsety Enginesrs

-
-

- M) N -
N R T e

Nucissr Materials Administration
Managers 1 1
Clerical 2 2

Specialists 2 2

[

[~

Training
Managers 1 1
Clericsl 2 2

Tralners 5 5

A
Subtotel 41 112 1 1 1 1 i) 48 12 58

e

IPROCESS STAFF

Operations Menagement
Operationa Managar
Shift Manager
Shift Support Manager
Operations Plant Enginears

Clerical 2 2 2

A -

CENRIES
-
(S
Rl
-
A -
el
Pedi N

Oparators
Reoeipt and Sludge Washing
Effivents
Eveporsiors
LLW Melter

Produet Handling

11 n
1 hA
11 1
12 12

M N o
- N M N
- A R A
- NN
- AN NN
- NN NN

Hazardous Material Control
Mansger 1 1
Clerios! 2 2
Teohnicians 3 3

| Enginesrs e 8

O W N -

Environmental Control
Manager 1 1
Cierical 1 1
Technicians 2 2

N A3 ea

Enginssrs 5 5
Radiation Protection

Managers / Supervisors 2 1 1 1 1 1 7
Clevical 1 1

Health Phglu Twhmlognl 4 4 4 4 4 20 20

Subtotel 25 |11] 7 | 4 13) 4 13 4 12) 4 134 4 13]] 48 Lk 72 128
=

-~
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Table E-3. Staff Levels for the SPF Separations and
Low-Level Waste Vitrification. (Sheet 3 of 3)

Tite SHIFT STAFFING
Day A 8 c D Training Sub Total
8!;1‘! Shift Shift Shift Shift Shitt Total
POSITION E N==§U E INEIBU)} E N£ éﬁ BUl E Né élj E |NE|BUj) E NE BU
WAINTENANCE
Manager 1 1 1
Clerical 1 1 1
Masintsnance Enginesr 3 3
Training Coordinator 1 1 1
Machanical Maintanance
Mansgers/Supervisors 1 1 1 1 1 1 a8 [ ]
Clericsl 1 1 1
Person in Charge 1 ] 1
Miit Wrights 4 2 2 2 2 2 14 14
Pipe Fittars 4 2 2 2 4 4 14 14
insulators 2 2 Fi
Riggers 2 2 2 2 2 2 12 12
Drivers 1 2 2 2 2 2 11 1
Welders 2 2 2
Carpenters 2 2 2
Painters 2 2 2
Sign Writer 1 1 1
I&E Maintensnce
Mansgers/Suparvisors 1 1 1
Clarias! . 1 1 1
Person in Charge 1 1 1 1 1 1 [} [}
|&E Technicians 4 2 2 2 2 ] 14 14
Elactricians 2 2 2 2 2 2 12 12
Manipulator Maintsnancs
Managers/Supervisors 1 1 1
Clerical - 1 1 1
Person in Charge ' 1 1 1 1 1 1 -] -}
Mill Wrights 4 2 2 2 2 2 12 12
! & E Techniciars 2 2 2 2 2 2 12 12
Subtotal 11 |4]30] 3 184 3 16)| 3 18] 3 168§ 3 18 g_§ 4 110)|_ 140
TOTAL 139 | 48] 88 |10 310 3g10 3810 38110 39ji189] 48 |283) 483
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Table E-4. Staff Levels for the SPF HLW Vitrification. (Sheet 1 of 3)

Title : SHIFT STAFFING

A B c D Treinng Sub Total
Shi Shift Shift Shih Shift Total

auui_ggsms_nssuiwl_:_mlags EIT!.

ZE £

POSITION [:11]

[ ——

BUILDING SUPPORT

Plant Management
Plant Manrager
Administrative Assisstant
Technical/Budget Analysts
Clerical

[P Ry
- N s
o> B . -

Job Control
Managers F4 2
Clerical 4 4
Facilty Administrator
Job Control Specialists
Material Speciaists
Schedulers
Plannerns

Crane Planners

LUNEE R S VI A A
N = RN R W
o e RN AW AN

Plant Enginesring
Managers
Clerical 2 2
Designers / Drafters 2 2

-
-

e N N -

. Plant Enginsers 8 8

Analytical Laboratory
Managers / Superviscrs 1 1 1 1 1 1 [ ]
Clerical 2 2 2
Chemists H 1 1 1 1 1 7 7

Chemical Technicians 2 5 5 ] 5 5 27 27

Standerds Laboratory
Managers 1 1
Cilerical 1 1
Chemists 2 )

Chemical Technicians 2 2

N N -

Radimion Protection
Managers 1 1
Clerical 1 1 1

Heatth Physics Tachnologists 10 10 10

-+

Fuclilty Services
Managers/Supervisors 1 1 1
Clerical 1 1 1
Process Oparaiors
Crane Operatorns
Power Operators
Driver

N R - D
-
-
-
-
-
-4

Computer Support
Managers 1 1
Clerical 1 1

System Admin. / Analyst 2 2

Documsm Control
Managers 1 i
Clerical 2 2
Document Control Specialist 4 4

Technical Editor

Program Office
Program Managers 1 ]
Clerical hi 1
Program Scheduler 1

Activiy Enginesr

wd

iﬁn—--n o = N - o = = SRR )

b IR

Subtotal 57 | 19 191 72

]
L]
L]
N
L 4
~
o
N
=
L
<
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Table E-4. Staff Levels for the SPF HLW Vitrification. (Sheet 2 of 3)

Title

POSITION

SHIFT STAFFING

o

Day
8h

A B
Shi Shint

c
Shin

0
Shin
—

Teaining

Sub
Lot

BU

NEIBU) K | NEIBU

BUj E

Shik
MNE
——

EloL] &

U E

Total

ENGINEERING & SUPPORT
P ‘& Technology Engin

Managers

Clerical

Shift Enpinesrs.
Process Enpinesns
Technicians

o~ e

Survelliance & Testing
Manager
Clerical

| Survsitance & Testing Engre,

- -

Quality Assurance & Control
Manager
Clarical
Qusality Control Inspeciors
Quality Assurance Enginest

N B s

Salaty Enpineering
Managers
Clasical

Radiation Enginesrs
Nuclear Enginesrs
| indystrial Safety Enginaers

Emargency Preparaness Specialist

s @ W -

s o W -

Managers
Clasical

Specialisis

Nuclear Materials Administration

Tralning
Managers
Clerical
Trainsts

Subtotal

3

11

PROCESS STAFF
Operations Managemant
Operations Manager
Shift Managsr
Shift Supporlt Manaper
Operations Plani Enginesrs
Cherical

[ T,

Opermtors
Receipt
Cesium lon Exchange
Effluenis
Evapocators
LLW MeHer
HLW Melter

Froduet Handling

12

12

Hazardous Material Control
Manager
Clarical
Technicians
Enpinesrs

[ N N -

Environmental Comrol
Manager
Clerical
Technicians
Enpinesrs

~ A o= s

Radiaticn Protection
Mansgers / Supervisots
Clerical
Health Phvsics Technoioos

- =

=

2 |

[ subronr

11

15

| B 2

116
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Table E-4. Staff Levels for the SPF HLW Vitrification. (Sheet 3 of 3)

Sequential Processing Facility HLW Staff

Title

SHIFT STAFFING

Day

Shint
je—

c

Shiit

Shift

Shin

Training

POSITION
T ——
MAINTENANCE

Manager

Clerical

Mairenance Engr,

Training Coordinator

1

3
GIE =

E[uefoul’c

BU)

ne(su] & |

E | NEIBU
——

Total

A "

Mechanical Mainenance
Managers/Supervisors
Clerical
Person in Charge
Mil Wrights
Pipa Fitlers
Insulstors
Riggers
Drivers
Weiders
Carpsnlers
Painlers

Sign Writer

= N N = NN NN

K.E Mainenance
Managers/Suparvisors
Clerical
Parson in Charge
ISE Technicians

Eleciricians

14
14

14
14

Manjpulster Maintenance
Managers/Supsrvisors
Clarical
Person in Charge
Mill Wrights

{ & E Yechniclans

12
12

Subtots!

11

Lal

16

16

TJOTAL

129
——

izl ~

10

|g;-
5l
-

10

Bl =

10

Bl ~
El-
N

A0

242

-
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Table E-5. Expense Costs.
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