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ACRONYMS AND ABBREVIATIONS
CFR Code of Federal Regulations
DST double-shell tank
EPA U.S. Environrhental Protection Agency
HLW: high-level waste
IsC2 Industrial Source Complex Model
ISCLT2 long-term ISC2
ISCST2 short-term ISC2
LAW low-activity waste
TWRS Tank Waste Remediation System
WAC Washington Administrative Code
WESF Waste Encapsulation and Storage Facility
NAMES AND SYMBOLS FOR UNITS OF MEASURE, RADIOACTIVITY,
AND ELECTRICITY/ENERGY
Length Area Volume
cm  centimeter ac acre cm?® cubic centimeter
ft foot fi2 square foot ft? cubic foot
in inch ha hectare gal gallon
km  kilometer km?  square kilometer L liter
m meter mi? square mile m? cubic meter
mi  mile ppb parts per billion
ppm  parts per million
yd? cubic yard
Mass Radioactivity Electricity/Energy
g gram Ci curie A ampere
kg  kilogram MCi megacurie (1.0B+06 Ci) J ‘joule
Ib pound mCi  millicurie (1.0E-03 Ci}) kv kilovoit
mg  milligram #Ci  microcurie (1.0E-06 Ci) © kW kilowatt
mt metric ton nCi  nanocurie (1.0E-09 Ci) MeV  million electron volts
pCi  picocurie (1.0E-12 Ci) MW megawatt
\'% volt
w watt
Temperature
°C degrees centigrade
°F degrees Fahrenheit
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APPENDIX G
AIR MODELING

G.1.0 INTRODUCTION

This appendix describes the air dispersion modeling that was performed to assess the impacts on air
quality resulting from normal operations associated with the various Tank Waste Remediation System
(TWRS) alternatives. The analyses were conducted to accomplish the following objectives:

. Compare the analyzed impacts of potential criteria pollutant releases against National
Ambient Air Quality Standards and applicable Washington State regulations;

. Compare the analyzed impacts of emissions of toxic and hazardous air pollutants
against applicable Washington State regulations; and

. Compare the analyzed impacts of emissions of radionuclides,against applicable

Washington State and Federal standards.

The following sections describe the proposed Hanford Site TWRS alternatives and discuss the
dispersion models used in the analyses. The remaining sections describe the methodology of the
modeling approach, the data used as input to the model (meteorology, source, and receptor
parameters), and the results of the modeling effort.

G.2.0 DESCRIPTION OF ALTERNATIVES ‘
The remedial alternatives are broadly separated into those activities related to remediating the tank
waste, and those activities involving remediation of the cesium (Cs) and strontium (Sr) capsules. :
The following alternatives were studied:
. Tanks Waste Alternatives
- No Action - The waste would be maintained in the existing tanks.
- Long-Term Management - The double-shell tank (DST) waste would be
transferred to newly constructed DSTs. The tanks would be replaced twice, at
50-year intervals. )
- In Situ Fill and Cap - Waste would be disposed of in situ by filling the tanks
with gravel and placing a Hanford Barrier over them to inhibit infiltration of
rain water or human intrusion.
- In Situ Vitrification - The waste contained in the existing storage tanks would
be vitrified in-place.
- Ex Situ Intermediate Separations - The tank waste would be separated into
high-level waste (HLW) and low-activity waste (LAW) and.the waste vitrified.
The LAW would be disposed of onsite in subsurface vaults, and the HLW
would be shipped offsite for disposal at the potential geologic repository.
- Ex Situ No Separations - Under the vitrification option, the waste would be
immobilized as glass cullet. Under the caicination option, the waste would be
treated at temperatures below those required for vitrification, with a resulting
dry-powder waste form. All of the treated waste would be shipped offsite for
disposal at the potential geologic repository.
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Ex Situ Extensive Separations - This is an extension of the Ex Situ Intermediate
Separations alternative. The difference is that waste would undergo a more
extensive series of processing steps that would result in a smaller volume of
HLW and a larger volume of LAW. Vitrification and disposal activities would
be similar to those in the Ex Situ Intermediate Separations alternative.

Ex Situ/In Situ Combination 1 and 2 - These alternatives are a combination of
the Ex Situ Intermediate Separations alternative and the In Situ Fill and Cap
alternative. Waste would be retrieved from 70 tanks (Combination 1) or 25
tanks (Combination 2), separated into LAW and HLW, and vitrified.

The LAW would be disposed of onsite in LAW vaults, and the HLW would be
shipped offsite for disposal at the potential geologic repository. The remainder
of the tanks (107 under Combination 1 and 152 under Combination 2) would
undergo fill and cap, as described for the In Situ Fill and Cap alternative.
Phased Implementation - For the first phase of this alternative, two
demonstration vitrification facilities would be built and operated. One facility
would treat LAW, while the other would separate and treat LAW and HLW
streams. For the second phase of this alternative, the facilities from the first
phase would continue to operate and large-scale facilities would be built to
separate the tank waste into HLW and LAW. The LAW would be disposed of
onsite in subsurface vaults, and the HLW would be shipped offsite ‘for disposal
at the potential geologic repository. '

Cesium and Strontium Capsules Alternatives

No Action - The capsules would be maintained in the Waste Encapsulation and

Storage Facility (WESF).
Onsite Disposal - The capsules would be transferred from their existing location

" -, to a newly constructed drywell storage facility.

Overpack and Ship - The capsules would be retrieved from their existing
location, transferred to a newly constructed repackaging facility, repackaged,
and transferred to a storage location pending future disposal at the potential
geologic repository.

Vitrify with Tank Waste - The capsules would be retrieved, and the contents
would be vitrified along with the HLW.

G.2.1 SOURCE IDENTIFICATION AND CHARACTERIZATION ‘
Reviewing available data resulted in identifying several locations and processes expected to emit air
poltutants (WHC 1995c, j, n, and Jacobs 1996). The following discussion describes the location and
nature of each of these sources. Section G.2.2 details the manner in which these sources were grouped
to analyze each alternative. Section G.3.1.2 discusses the emission rates assigned to each source for
each alternative.

TWRS EIS
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Pollutant emitting activities were depicted as either area sources or point sources in the dispersion
models. Area sources are used for simulating emissions that exist in a known area of activity,’
especially if the exact source locations are unknown or are expected to move from time to time.

In other words, the emissions occurring within the area need ot be uniform over space or time.

Area sources are defined in the model as square areas and are assigned an areal emission rate (typically
specified as grams per square meter per second [g/m?/s]). In this study, the area sources were chosen
to include the area in which most of the emissions from a particular operation or grouping of sources
would be expected to occur. ’

Point sources are used for simulating the emissions from sources that are expected to remain in a fixed
location and are vented through a stack. The models consider the effects of elevated release heights,
building downwash, release temperature, and release velocity when calculating predicted concentrations
from point sources. Figure G.2.1.1 shows the source locations used in the modeling scenarios.

Tank Farms
Area sources were used to represent logical groupings of tanks and tank farms. Locations of ail
sources for all aiternatives are shown in Volume Two, Appendix B. Eleven such groupings (identified
as TF1E through TF11E) were assigned to tanks in the 200 East Area, while six groupings (TFIW
through TF6W) were assigned to the tanks in the 200 West Area. Air emissions that are assumed to
occur in these areas include:

. Vehicular emissions associated with construction activities at these sites; and

. Emissions of radiological and nonradiological components from the tanks for all
alternatives during continued operations, retrieval, and gravel filling operations.

Waste Retrieval Annex Areas

As part of the ex situ alternatives, the Ex Situ/In Situ Combination 1 and 2 alternatives, and the Phased
Implementation alternative, waste transfer annexes would be constructed to collect and distribute the
waste retrieved from the tanks. Two such facilities (identified as TA1E and TA2E) are expected to be
constructed in the 200 East Area, while three facilities (TA1W, TA2W, and TA3W) would be -
constructed in the 200 West Area. All annexes would be the same size, except the facility identified as
TA2W, which would be larger and also serve as a waste sampling facility.

Although no emissions would be expected to result from operating these facilities, vehicular emissions
and fugitive dust would be produced during their construction. These sources were depicted as area
sources in the dispersion models.

Concrete Batch Plant

A concrete batch plant would be constructed to support construction activities. For each model
scenario, the batch plant was assumed.to have sufficient capacity to support the remediation activities.
For the purpose of impact assessment, this batch plant was assumed to be located between the 200
Areas. The emissions from this process were modeled as an area source (identified as BTCH).
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Figure G.2.1.1 Emission Source Locations
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Process Facilities and Tank Farm Construction

Emissions from constructing the processing facilities related to the ex situ and Ex Situ/In Situ

Combination 1 and 2 alternatives would include vehicle exhaust emissions and fugitive dust released |
during earthmoving operatfons; A single area source (identified as PROC) centered on and equal in

size to the disturbed area (80 hectares [ha] [200 acres (ac)]) expected for constructing the process

facilities for the Ex Situ Intermediate Separations alternative was used to model these emissions.

Bounding case construction emissions related to constructing retrieval equipment at the tank farm

locations were modeled as an area source at the tank farm designated TF6W.

For the first phase of the Phased Implementation alternative, two processing facilities would be
constructed. Emissions associated with this activity would include vehicle and heavy equipment
exhaust emissions and fugitive dust releases. A single area source (FCPI), which encompasses the
locations of both plants, was used to model these emissions. In addition, pérticulate matter emissions
from the Pit 30 site (BTCH) would occur.

During the second phase of this alternative, large-scale facilities would be constructed to treat the
remainder of the tank waste. Emissions would come from constructing the five waste transfer annexes,
process facilities, and a concrete batch plant. Emissions from erecting retrieval equipment at the tank
farms would occur simultaneously.

Borrow Site Excavation ' :

For the In Situ Fill and Cap alternative, particulate matter emissions would result from the use of heavy
equipment to excavate and transport borrow materials from Pit 30, which is located between the

200 East and 200 West Areas at the same location as the concrete batch plant (BTCH).

For all tank waste alternatives except the No Action alternative, excavation of borrow materials from

the Vernita Quarry and McGee Ranch would resuilt in similar particulate matter emissions. These
emissions would be associated with installing post-closure barriers over the tank farms. Because of a
lack of data concerning these operations, specific emissions estimates and modeling were not
performed. However, any such operations would include appropriate control measures (such as using
surfactants and water spray procedures) that would result in compliance with Federal and State air
quality standards.

Process Facilities Operation

Essentially all the emissions during the processing operations for the ex situ alternatives and the

Ex Situ/In Situ Combination 1 and 2 alternatives would occur through the main processing facility |
stacks. The LAW and HLW processing facilities stacks for the Ex Situ Intermediate Separations

alternative were designated as ST-L and ST-H, respectively. The Ex Situ No Separations alternative

would have one stack, identified as SMIN. Although two plants would operate in the Ex Situ Extensive
Separations alternative scenario, emissions from both plants would be routed through a common stack,
designated as ESEP. Processing facilities for the Ex Sitw/In Situ Combination 1 and 2 alternatives |
would be similar to, but with less capacity than, facilities for the Ex Situ Intermediate Separations
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alternative. Because stack locations and release parameters are expected to be similar, these stacks
were modeled using sources ST-L and ST-H. All stacks were modeled as point sources.

Emissions from the vitrification processing facilities that would be constructed for the Phased
Implementation alternative would be routed through stacks. The stack for the Phase 1 LAW processing
facility was designated as SSPI, while the Phase 1 combined LAW/HLW processing facility stack was
designated as NSPI. The stacks for the Phase 2 full-scale LAW processing facilities were designated as
ST-L1 and ST-L2. The full-scale processing facility stack was designated as ST-H. All stacks were
modeled as point sources. :

In Situ Vitrification Process Stacks

During vitrification operations for the In Situ Vitrification alternative, off-gases would be treated and
released through one process stack per tank farm. Although two tanks from a single tank farm would
be vitrified simultaneously, it was assumed that emissions from both vitrified tanks would be discharged
from a single stack. The facility location that would produce the highest impact (in association with the
construction emissions) was identified to be at the tank farm location known as TF6W. A point source
(identified as IS6W) was used to model emissions from the process stack.

Drywell Storage Facility

A Drywell storage facility would be constructed as part of the Onsite Disposal alternative for the Cs
and Sr capsules. The emissions resulting from the construction of this facility are represented as an
area source identified as DWSF. No emissions were assumed to result from the operations phase of
this alternative.

Capsule Packaging Facility

The capsules Overpack and Ship alternative would involve emissions resulting from constructing and
operating a Capsule Packaging Facility (CPF). These emissions are represented by an area source
identified as CPF.

Waste Encapsulation and Storage Facility
Routine radiological emissions from the WESF were analyzed for all alternatives. These emissions
would occur through a stack, and were modeled as a point source (WESEF).

Evaporator )

Operating an evaporator during continued operations and waste processing operations is expected to
release radiological and nonradiological components. These emissions would occur through a stack,
and were modeled as a point source (EVAP).

W-314 Project

This project potentially involves the replacement of various transfer lines located in the 200 East and
200 West Areas. The data available for this project indicate that construction activities would be
spread out over various areas and would be of relatively low intensity compared to construction
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activities associated with other TWRS alternatives. In addition, dust-control measures would be
employed that would minimize emissions from these activities. Becausé substantial emissions are not
anticipated, the emissions from the W-314 Project were not separately analyzed.

G.2.2 MODEL SCENARIOS

The various alternatives would involve emissions from one or several of the sources described
previously. Implementing alternatives would involve an initial phase of facility construction followed
by a phase during which the treatment, transfer, or repackaging processes would occur. Consequently,
each alternative could have different phases in which the emissions and analyzed impacts were
distinctly different. Therefore, the emissions and analyzed impacts resulting from each phase were
calculated and are reported separately for each alternative. The following sections discuss each
proposed TWRS alternative and describe the associated emissions sourees.

G.2.2.1 Tank Waste Alternatives

No Action Alternative (Tank Waste)

The No Action alternative would involve routine radiological and nonradiological emissions from
continued operation of the storage tanks, and continued operation of the evaporator as a waste
management activity. In addition, routine radiological releases from WESF would occur and are
considered. No construction activities would be associated with this alternative.

The emissions from the continued operations of tank farms would also occur during the construction
and operation phases of the alternatives, and are included in the analysis of these alternatives.

Long-Term Management Alternative

The Long-Term Management alternative would involve two phases having air emissions, each of which
was analyzed separately. The first phase would involve transferring waste from existing DSTs to
newly constructed DSTs 50 years in the future. Waste from the SSTs would not be retanked. The new
tanks would be constructed in the same area as the process facility that would be built for the Ex Situ
Intermediate Separations, Ex Situ No Separations, and Ex Situ Extensive Separations alternatives; the
construction emissions were modeled by assigning them to the location PROC. In addition, continued
tank and evaporator emissions would occur simultaneously at the tank farms and the evaporator
locations. Increased emissions would be expected from tanks undergoing retrieval. These increased
emissions were modeled by assigning the highest increased emission rate for each pollutant to the
TF6W Tank Farm, which was identified as the tank farm location producing the highest impacts.

The actual emissions for every chemical would not necessarily be the highest at TF6W.

The emissions from the tank farms during retrieval operations would be the same as would be expected
for retrieval activities associated with the operational phases of the Ex Situ (Intermediate Separations,
No Separations, and Extensive Separations) alternatives. These impacts have been included with the
analysis of these alternatives.
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The second phaée (replacement of the tanks 100 years in the future) is similar to the first phase, except
that the routine and increased tank emissions would occur within the PROC area, as well as the
construction emissions. :

In Situ Fill and Cap Alternative
Implementing this alternative would involve construction and gravel-filling operations at the tank farm
locations, as well as gravel removal from Pit 30. '

For the purposes of the analysis, construction activities are assumed to occur simultaneously with the
filling operations and routine emissions from the continued operation of the tank farms. The following
text summarizes the pollutant emitting activities and sources for this alternative.

. Particulate matter emissions are expected as a result of gravel handling operations at Pit
30 (BTCH). '
. Construction equipment emissions are expected at the tank farm location. To provide a

conservative approach, emissions from construction activities were assigned to the
bounding case location (TF6W).

. Gravel handling operations are assumed to occur at a location central to several tank
farms; the corresponding emissions were assigned to location TF5W,
. Increased tank emissions during filling operations are expected. To ensure a

conservative approach, the increased tank emissions were assigned to location TF6W in
a similar manner as was done for retrieval operations.

The emissions from the tank farms during gravel filling operations would be the same as would be
expected during the in situ portion of the Ex Situ/In Situ Combination 1 and 2 alternatives and have

been included in the analysis of that alternative.

In Situ Vitrification Alternative

Implementing this alternative would involve constructing a tank farm confinement facility and an
off-gas treatment facility at each tank farm. Construction of one confinement facility would occur
while vitrification processes were occurring at an adjacent tank farm. For potential air quality impacts,
the bounding case location for construction was identified as TF6W, and the impacts described are for
this bounding case scenario.

Operations associated with this alternative would release pollutants that would be treated in an off-gas
treatment facility. The emissions from the off-gas treatment facility would be from a vertical stack.
The bounding case location for, this operation was shown to be adjacent to TF6W. Although
construction and operations activities would not occur at the same time and at the same tank farm
location, the operational emissions were assigned to this location (IS6W) to provide a bounding case
analysis.
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Ex Situ Intermediate Separations Alternative

The construction phase would involve vehicular and fugitive dust emissions from constructing five
waste transfer annexes and two waste processing facilities and constructing and operating a concrete
batch plant to support these operations. Additionally, vehicular emissions associated with constructing
tank waste retrieval equipment at the tank farms would occur during this time.

According to the estimated construction 'schedule, work would not be expected to occur at more than
two tank farms at a time. An analysis was conducted to determine the two locations that would
produce the highest impact when construction activities occurred simultaneously. It identified the
TF5W and TF6W areas as having the highest combined impacts. Accordingly, the impacts of these
activities were analyzed by assuming simuitaneous construction operations at:

. The process facility locations;

. The concrete batch plant;

. The five transfer annex areas (TAIW, TA2W, TA3W, TA1E, TA2E); and
. Two tank farm locations (TF5W and TF6W).

The operational phase of the Ex Situ Intermediate Separations alternative would involve separating the
waste into HLW and LAW streams and processing the waste at separate facilities. HLW vitrification
processing would occur over a 12-year period while LAW processing would occur over a 19-year
period. Additionally, retrieval equipment would operate at no more than two tank farm locations at a
time during the course of the processing. Therefore, the impacts of the operations phase of the
alternative were calculated by evaluating the simultaneous operation of both processing facilities (ST-L
and ST-H) and the two tank farm locations (i.e., TF5W and TF6W) producing the highest impacts.

Ex Situ No Separations Alternative

The emission scenario for the Ex Situ No Separations alternative differs from the Ex Situ Intermediate
Separations alternative because the tank waste would not be separated into LAW and HLW components
and only one processing plant with one process stack (as opposed to two) would be operated. Two '
options (vitrification and calcination) were analyzed for this alternative. The sources and emission
rates associated with the calcination option are identical to those of the vitrification alternative, with the
exception of the emission rates of nitrogen oxides and carbon-14 (C-14) (Jacobs 1996).

The construction phase would involve vehicular and fugitive dust emissions from constructing the five
waste transfer annexes and the process facilities, and from constructing and operating a concrete batch
plant to support these operations. Additionally, vehicular emissions from erecting the retrieval
equipment at the tank farms would occur during this time. These emissions were assigned in the same
manner as described for the Ex Situ Intermediate Separations alternative construction phase, although
emission rates would differ. :

Operational processes for the Ex Situ No Separations alternative would occur over a 14-year period.
beginning after completion of the construction phase. Emissions would occur through the main process

stack at the vitrification facility. Additionally, installing and operating retrieval equipment would occur
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at only two tank farm locations at a time during processing. Therefore, the impacts of the operations
phase of the alternative were calculated by evaluating the simultaneous operation of the process facility
and the two tank farm locations (i.e., TFSW and TF6W) producing the highest combined impacts.

Ex Situ Extensive Separations Alternative

The construction phase would involve vehicular and fugitive dust emissions from constructing the five
waste transfer annexes and the process facilities, and from constructing and operating a concrete batch
plant to support these operations. Additionally, vehicular emissions from erecting the retrieval
equipment at the tank farms would occur during this time. These emissions were assigned in the same
manner as described for the Ex Situ Intermediate Separations alternative construction phase, although
emission rates would differ.

The operational phase of this alternative would involve separating the tank waste into HLW and LAW
streams and processing the waste at separate facilities. HLW and LAW processing vitrification
processing would occur over a 21-year period. The off-gas emissions from these two processes would
be combined and routed through a common stack (ESEP). In addition, retrieval equipment would be
operated at only two tank farm locations at a time during processing. Therefore, the impacts of the
operations phase of the alternative were calculated by evaluating the simultaneous operation of the
process facilities (ESEP) and the two tank farm locations (i.e., TE5W and TF6W) producing the
highest combined impacts.

Ex Situ/In Situ Combination 1 and 2 Alternatives

Implementing the in situ portion of these alternatives would involve the same source locations and
emissions scenarios as described for the In Situ Fill and Cap alternative, although lower emission rates
would be expected. These emissions would occur simultaneously with those associated with the
operational phase of the ex situ portion of the alternatives.

The construction phases would involve vehicular and fugitive dust emissions from-constructing the
waste transfer annexes and the process facilities, and from constructing and operating 2 concrete batch
plant to support these operations. Additionally, vehicular emissions from erecting the retrieval
equipment at the tank farms would occur during this time. These emissions were assigned in the same
manner as described for the Ex Situ Intermediate Separations alternative construction phase, although
emission rates would differ.

The operational phase of the ex situ vitrification portion of the alternatives would involve separating the
HLW and LAW streams and processing the waste at separate facilities. Retrieval and ex situ
vitrification operations would be expected to occur over a 21-year period for Combination 1, and over
a 20-year period for Combination 2. Additionally, retrieval equipment would be expected to operate at
no more than two tank farm locations at a time during processing. Therefore, the impacts of the
operational phase of these alternatives were calculated by evaluating the simultaneous operation of both
process facilities (ST-L and ST-H) and the two tank farm locations (i.e., TF5W and TF6W) producing
the highest impacts.
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Phased Implementation Alternative

Phase 1 .
Implementation of the first phase of this alternative would involve a construction period, during which

two vitrification facilities would be constructed. Because construction on both facilities would occur
simultaneously, the construction emissions were assigned to a single area source (FCPI) that would
encompass the expected disturbed area.

Following completion of construction, operation of the two facilities would commence. Emissions
from the vitrification processes would be released through two stacks — one located at the combined
LAW/HLW facility (NSPI), and one located at the LAW facility (SSPI). LAW operations at both
plants would occur over a 10-year period; HLW operations at the combined plant would occur for
6 years. The impacts from these activities were calculated by using the peak hourly emission rates
from all processes simultaneously.

Phase 2

In the second phase of this alternative, large-scale facilities would be constructed to treat the remdinder
of the tank waste. Emissions would come from constructing the five waste transfer annexes (TAIW,
TA2W, TA3W, TA1E, TA2E), process facilities, and a concrete batch plant (BTCH). Emissions from
erecting retrieval equipment at the tank farms producing the highest impacts (TF5W, TF6W) would
occur simuitaneously. These emissions were assessed in the same manner as described for the Ex Situ
Intermediate Separations alternative.

Total Alternative .

Impacts from the operation of the total Phased Implementation alternative are analyzed in the same
manner as for the Ex Situ Intermediate Separations alternative. This involves the simultaneous
operation of the two facilities discussed under Phase 1 (NSPI and SSPI), the large-scale facilities
(ST-L1, ST-L2 and ST-H), and the two tank farm locations producing the highest impacts (TF5W"and
TF6W).

G.2.2.2 Cesium and Strontium Capsule Alternatives

No Action Alternative (Capsules)

This alternative would involve maintaining the capsules at WESF. Routine radiological emissions from
WESF were analyzed for this alternative and were included in the analysis of all other alternatives.
These emissions were modeled as a point source (WESF). No other impacts are expected from this
alternative.

Onsite Disposal Alternative

This alternative would involve transferring the existing capsules to a newly constructed Drywell storage
facility. Constructing the Drywell storage facility would result in emissions from construction. These
construction emissions were assigned to the source identified as DWSF. There would be no emissions
during operations for this alternative. No airborne emissions are anticipated from the sealed Cs and Sr
capsules while they are in storage. The only operational activities would be facility monitoring.
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Overpack and Ship Alternative

This alternative would involve recovering the capsules from WESF, repackaging them, and shipping
them to the potential geologic repository. A repackaging facility would be built as part of this
alternative. Construction emissions and minor operational emissions would occur. These emissions
were assigned to the area source identified as CPF. - '

Vitrify with Tank Waste Alternative

This alternative would involve recovering the Cs and Sr capsules from WESF, removing the contents,
and vitrifying the capsule contents along with tank waste. Because the emissions occurring under this
alternative are combined with emissions from remediating tank waste, no separate air quality impacts

were analyzed. ‘

G.3.0 MODEL SELECTION AND METHODOLOGY

Version two of the U.S. Environmental Protection Agency (EPA) Industrial Source Complex Model,
(ISC2) was selected to perform the air-dispersion modeling (EPA 19924). The ISC2 model is a
Gaussian dispersion model capable of simulating emissions from diverse source types. In a Gaussian
dispersion model, pollutant concentrations are assumed to be distributed normally (i.e., bell-shaped
curve) about the centerline of the plume, a relationship that has been observed to occur for releases of
gases and small particles from many types of sources. ISC2 is a guideline air quality model (i.e., it is
accepted by EPA for regulatory applications [40 CFR Part 51]). It is also routinely recommended for
performing screening and refined analyses for remedial actions ‘at Resource Conservation and Recovery
Act and Superfund sites (EPA 1989a). This model was selected based on its widespread acceptability
and versatility.

¢ e oy 4

The ISC2 consists of two models: a short-term version (ISCST2) appropriate for predicting
concentrations averages of 1 to 24 hours, and a long-term version (JSCLT2) for predicting seasonal and
yearly concentrations.. Both models were incorporated in this stady. ISCLT2 was used to generate
annual average predicted concentrations for comparison with annual average ambient air quality
standards and target levels. ISCST2 was executed in a screening mode to predict short-term ambient
air concentrations for comparisons to 1 to 24 hour average air quality standards and other target

levels (EPA 1992b).

G.3.1 MODEL OPTIONS AND INPUTS

ISC2 requires the input of source and meteorological data as well as receptor coordinates (i.e.,
locations for which the model comp}xies a concentration). The model must also be configured properly
by the selection of various options. The following discussions document the inputs and model
configuration.

G.3.1.1 Model Options

The models were run using the standard rural dispersion coefficients. These were selected based on the
nature of the land use in the vicinity of the emission sources. Standard EPA procedures were followed
in making this determination (40 CFR Part 51). '
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The regulatory default option was selected, which implemented the following model options:

. Final plume rise;

. Buoyancy-induced dispersion;

. Default wind profile exponents;

»  Default vertical potential temperature gradients; and
. Upper bound values for supersquat buildings.

G.3.1.2 Source Data

The manner in which sources were grouped for each alternative is discussed in Section G.2.2. Source-
related model input data are shown on Table G.3.1.1. Please note that all tables are located at the end
of Appendix G. The chemical pollutant emission rates for each phase of the alternatives are shown in
Tables G.3.1.2 through G.3.1.19. Tables G.3.1.20 through G.3.1.31 contain the radiological emission
rates. When appropriate, construction and operational emissions from the alternatives were analyzed
separately, and separate emissions data for construction and operational activities are reported. In
other cases, construction and operational processes would occur simultaneously, and the emission rates
reported represent the combined emissions from construction and operational activities.

The primary sources of data used for the emission rates were the engineering data packages for the
various alternatives, which were prepared by the Hanford Site Management and Operations contractor
(WHC 1995 a, b, ¢, d, e, f, g, h, i, n) and the TWRS EIS contractor (Jacobs 1996). The following
discussion describes the protocol used for calculating model emission rates from the available data.

Routine Emissions from Tank Farms and the Waste Encapsulation and Storage Facility

Routine emissions of radiological and nonradiological components from continued operations of the
tank farms and WESF are shown for the No Action alternative (Tank Waste) in Tables G.3.1.2 and
G.3.1.20. Emissions are reported separately for each tank farm location (Jacobs 1996). Similar
emissions are expected to occur and were analyzed for all alternatives. However, during retrieval
operations (and during gravel filling operations associated with the In Situ Fill and Cap alternative), the
routine emissions rates would be expected to increase at the affected tank farm location. In these
situations, the increased emission rates were analyzed in the following manner: the highest routine
emission rate for each pollutant was assigned to source TF6W to provide a bounding case scenario and
increased by the appropriate factor to represent retrieval or gravel filling operations.

In Situ Vitrification Emission Data

Data contained in the engineering data packages for this alternative were analyzed to generate tables of
radiological and nonradiological emissions for this alternative (Jacobs 1996). Separate emissions data
for the construction and operational phases for the alternative were created. Annual construction
emissions were converted to peak hourly emissions based on an assumed schedule of construction
activities. The peak hourly emission rate of each pollutant for the vitrification process was used for the

model input.
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Process Facility Stack Emissions Data

Process flow diagrams and mass balance data contained in the engineering data packages were analyzed
to generate tables of average annual emissions, maximum daily emissions, and peak hourly emissions
from the vitrification facility process stacks for the Ex Situ Intermediate Separations, Ex Situ No
Separations, and Ex Situ Extensive Separations alternatives, including the Ex Situ/In Situ Combination
1 and 2 and the Phased Implementation alternatives (Jacobs 1996). The peak hourly emissions for
pollutants listed in these tables were used to generate emission rates for the process stacks.

Construction Activities Emission Data .

The primary sources of construction activity emission data were the engineering data packages for the
various alternatives. In some cases, data concerning the construction ernissions were not given
explicitly in the data package. Calculations were performed to estimate the emissions given the scope
of the construction activity (Jacobs 1996). Annual emissions were converted to hourly emissions based
on an assumed schedule for construction activities.

G.3.1.3 Meteorological Data

Long-Term Meteorological Data

The meteorological data used for the ISCLT2 model consisted of a joint frequency distribution, also
referred to as a stability array (STAR) of wind speed, wind direction, and stability class compiled for
each of 5 years (1989 to 1993). The stability arrays are shown in Tables G.3.1.33 through G.3.1.37.
These data were based on measurements collected at the Hanford Meteorological Station located
between the 200 East Area and 200 West Area (PNL 1994g). The general wind direction is to the
southeast.

Additional meteorological data, such as the annual mean temperature and mixing heights, were
obtained from the Hanford Climatological Data Summary (PNL 1994g) and a standard summary
document of morning and afternoon mixing heights (Holzworth 1972). The protocol for assigning
these values was taken from the ISC2 User's Manual (EPA 19922). As outlined in the user's manual,
the average annual maximum daily temperature (18 °C [65 °F]) was used for the A, B, and C stability
classes; the average minimum daily temperature (5 °C [42 °Fl) was used for the stability classes E and
F; and the average annual temperature (12 °C {53 °F]) was used for the D stability class, Mixing
height values were assigned as follows: 1.5 times the average afternoon mixing height of 1,500 m
(4,900 ft) was used for stability class A and the average afternoon mixing height was used for stability
classes B, C, and D. Because ISCLT2 in the rural mode assumes that there is no restriction in vertical
mixing in the E and F stability classes, 1.5 times the average afternoon mixing height was considered to
be appropriate for these stability classes.

Short-Term Meteorological Data

ISCST?2 requires hourly meteorological data. Typically, for refined and regulatory modeling, a full
year of sequential hourly records are input to the model. Because data in this format for the Hanford
Site were unavailable and a refined level of modeling was not considered necessary given the
preliminary nature of the design data, the ISCST2 model was executed in a screening mode. This
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 required inputting a range of possible meteorological conditions which miéht reasonably occur at this
site. This screening meteorological file was prepared accordmg to procedures outlined in EPA's
SCREEN2 Model User's Guide (EPA 1992c). :

For each of 36 wind directions, 54 possible combinations of stability class and wind speed were input
(.e., 1,944 hourly records). A matrix of windspeed and stability classes is shown in Table G.3.1.32.

Atmospheric mixing heights were assigned to stability classes A, B, C, and D using the mechanical
mixing height (Z_) and calculated using the following formula taken from-Section 3.2 of the SCREEN2
Model User's Guide:

Z «320 - u

Where: Z,, = mechanical mixing height (m)
1y, = wind speed at 10 m elevation (m/s)

To allow for unlimited mixing, heights of 10,000 m (32,800 ft) were assigned to stability classes E and
F, in keeping with the scheme outlined in the SCREEN2 User's Manual. Ambient temperatures for
each stability class were assigned in the same manner as the ISCLT2 model inputs.

G.3.1.4 Receptar Locations

Three receptor sets were used for the study. The first set was used to predlct concentrations for
comparison with Washington State and Federal ambient air quality standards and target levels for
nonradionuclide impacts, and for comparison with the Washington State ambient air quality standard
for radionuclides. These receptor locations were placed to correspond to areas that might be
considered to be ambient air (i.e., areas where the general public could be exposed). Because of the
potential release of the Fitzner Eberhardt Arid Lands Ecology portion of the Hanford Site, the public
would have access to land southwest of State Route 240, and it was selected to represent the southern
boundary of the facility. For the same reason, the Columbia River was selected to define the northern
and eastern facility boundaries. A total of 614 receptors were placed along the Columbia River, State
Route 240, and the Hanford Site boundary line north of the Columbia River. Because of the size of the
Hanford Site, most offsite receptors are quite distant from the ‘sources and were placed with a 2-km
(1.2-mi) spacing. To ensure that the areas of maximum impact were identified, receptors were placed
at 500-m (1,650-ft) intervals along sections of State Route 240 to ensure adequate.coverage.

The second set of receptors was used to assess compliance with the Federal standard for radionuclide
release impacts contained in 40 Code of Regulations [CFR] Part 61. Compliance with this standard is
calculated at the nearest residence, rather than at the nearest ambient air location. Although the
distance from the source locations to the nearest residence in all directions is not known, available data
indicate that no residence lies within 24 km (15 mi) of the 200 West area, or 16 km (10 mi) of the

200 East Area (DOE 1994d). Thus, a circular set of 72 receptors, centered on the 200 West Area and
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with a radius of 24 km (15 mi), was established to assess compliance with this standard. This circular
grid encompasses all locations Within 16 km (10 mi) of the 200 East Area.

A rectangular grid of 834 receptors, which encompasses the entire Hanford Site, was used to generate
isopleths of radionuclide impacts.

ISC2 is designed to model simple terrain (i.e., terrain less than or equal to stack height). Terrain
elevation is relevant for modeling point sources. Concentration predictions from area source emissions
are not affected by terrain. Elevations for all receptor locations were obtained from a Geographic
Information System database of the Hanford Site-and U.S. Geological Survey topographical maps of
the surrounding area.

G.3.2 MODEL OUTPUT

The model output consisted of ground level average concentration values. ISCLT2 produced annual
average concentrations for each of the 5 years (1989 to 1993) of meteorological input data, The
predicted concentrations reported are from the year producing the highest impact. ISCST2 was
executed to determine the maximum 1-hour average concentrations resulting from inputting a range of
possible meteorological conditions. The 1-hour averages were muitiplied by various correction factors
for predictions of 3-, 8-, and 24-hour average concentrations. The following sections provide more
details on the concentration calculations. '

G.3.2.1 Normalized Concentrations
To provide efficiency in processing the results and flexibility for incorporating future changes, the
sources were modeled with unit emission rates, resulting in predictions of normalized concentrations

(also referred to as Chi/Q values).

The normalized concentrations, having dimensions of 1.0E-06 seconds/cubic meter (s/m?), were
produced by assigning each source a unit emission rate of 1.0 grams per second (g/s). The
concentration at a receptor was calculated by multiplying the actual emission rate (referred to as the
source term) by the appropriate Chi/Q value. For example, 2 source term expressed in units of g/s will
produce a concentration given as micrograms per cubic meter (ug/m?), and a source term expressed in
units of curies per second (Ci/s) will produce a concentration given as pCi/m?.

The total concentration at any receptor consists of the sum of the concentrations contributed by each

emitting source. Therefore, the total concentration at a receptor with n contributing sources is
calculated as follows:

C[ml = (X/Q)l ° Tx * (X/Q)z ) Tz e ¥ (X/Q)" ¢ Tn
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Where:
Cp - = total concentration (zg/m?® or uCi/m®)
(Chi/Q), = predicted Chi/Q value (1.0E-06 s/m®) for source 2
T = source term (g/s or Ci/s) for source n

Separate Chi/Q plot files were generated for each of the 30 identified sources. To calculate the total
concentration values these plot files have been entered into spreadsheets. These spreadsheets allow the
input of source terms of interest for each pollutant and the calculation of total concentration values at

each receptor location.

G.3.2.2 Averaging Time Conversions .

Values for 3-, 8-, and 24-hour averages, were obtained by multiplying the calculated 1-hour average
concentration by the following conversion factor: 0.9 for 3-hour averages, 0.7 for 8-hour averages,
and 0.4 for 24-hour averages (EPA 1992b).

G.4.0 MODEL RESULTS

The results of the modeling were compared with Washington State air quality standard or acceptable
source impact levels. Washington State standards are listed in the Washington Administrative Code
(WAC) and include:

. Acceptable Source Impact Levels for toxic air pollutants (WAC 173-460);

. Ambient Air Quality Standards for particulate matter (WAC 173-470);

. The Ambient Air Quality Standards for sulfur oxides (WAC 173-474);

. The Ambient Air Quality Standards for carbon monoxide ozone and nitrogen dioxide

(WAC 173-474);
. The Ambient Air Quality Standards for radionuclides (WAC 173-480); and
. The Ambient Air Quality Standards for fluorides (WAC 173-481).

The results were also compared with national primary and secondary Ambient Air Quality Standards
listed in 40 CFR Part 50. The Washington Ambient Air Quality Standards are equal to or are more

stringent than the National Ambient Air Quadlity Standards, and thus compliance with the Washington
Ambient Air Quality Standards implies compliance with the National Ambient Air Quality Standards.

Predicted maximum emissions for hazardous air pollutants and poilutants for which a Washington
Acceptable Source Impact Level exists are provided along with the applicable level. Modeling resuls
for chemical pollutants are given in Tables G.4.0.1 through G.4.0.20. Modeled impacts for key
radionuclides during operations are plotted in Figures G.4.0.1 through G.4.0.13 and presented for each
alternative in Tables G.4.0.21 through G.4.0.32. The modeling results show radionuclide emissions
converted to doses and compares them to Washington Air Quality Standards for radiation doses
contained in WAC 173480 and Federal standards for radioactive emissions from DOE facilities

(40 CFR 61, Subpart H). The Ambient Air Quality Standard (WAC 173-480) for the maximum
accumulated dose equivalent at any offsite receptor from a commercial nuclear facility is 25 mrem/yr.
As a Federal facility, the Hanford Site could be expected to comply with the EPA regulation (40 CFR
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61), which limits the maximum predicted dose, at the nearest residence to 10 mrem/yr dose equivalent.
Uranium-235 (U-235) was not included in the impacts for radionuclides. Uranium trioxide was,
however, analyzed as a hazardous air pollutant. This approach is consistent with the risk analysis for
routine operations for each alternative, because the chemical toxicity of uranium is much greater than
its radiological hazard. Additionally, emissions of U-235 were determined to have a very small
contribution to overall risk:

The modeling results for all alternatives show no exceedances of Federal or State air quality standards
for criteria pollutants, hazardous air pollutants, or radionuclides. Substantial impacts from all sources
(those that exceed 10 percent of the applicable standard) are listed in the following text:

Particulates The impacts, as a percentage of the Federal and State 24-hour standard, that
would occur during the construction phases of the In Situ Vitrification
alternative (64 percent of the standard) and the construction phases of the

" Ex Situ Extensive Separations, Ex Situ Intermediate Separations, and Ex Situ
No Separations) alternatives (63 percent, 62 percent, and 57 percent, | '
respectively). In addition, substantial impacts occur during the construction
phases of the Ex Situ/In Situ Combination 1 and 2 alternatives (34 percent of
the 24-hour State and Federal staridards), the Phased Implementation Phase 1
alternative (58 percent of the State and Federal 24-hour standard), Phased
Implementation Phase 2 (65 percent of the State and Federal 24-hour standard)
and the Capsules Onsite Disposal alternative (12 percent of the State and
Federal 24-hour standard).

Carbon Monoxide The impacts, as a percentage of the Federal and State 8-hour standard, that
would occur during the construction phases of the Ex Situ Extensive
‘Separations, Ex Situ Intermediate Separations, and Ex Situ No Separations
alternatives are 25 percent, 21 percent, and 17 percent, respectively.

Sulfur Oxides The impacts, as a percentage of the State 1-hour standard, that would occur
during the In Situ Vitrification alternative are 10 percent of the standard.

Radionuclides The impacts, as a percentage of the State annual standard, that would occur
during the In Situ Vitrification alternative are 75 percent of standard, with
primary contributors being C-14 and iodine-129 (I-129).

The impacts, as a percentage of the Federal annual standard, that would occur

during the In Situ Vitrification alternative are 24 percent of standard, with
primary contributors being C-14 and 1-129.
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G.5.0 ACCURACY AND UNCERTAINTY

Various assumptions and other factors can introduce uncertainty in air dispersion modeling studies.
W:th regard to the modeling performed to analyze air impacts from the various alternatives, these
uncertainties can be broadiy separated into the following categories:

» . Uncertainty inherent in the air dispersion models;
. Uncertainty in data used as model inputs; and

. Uncertainty in interpretation of model output.
These categories are discussed in more detail in the following text.

G.5.1 AIR DISPERSION MODELING

Alr dispersion models are mathematical tools designed to estimate pollutant concentration and/or
deposition at specific locations. These predictions are based on various input parameters and physical
assumptions, such as the following:

. Pollutant release characteristics (emission rate, temperature, flow rate);

= ' Meteorological conditions (ambient temperature, mixing height, stability, wind speed
and direction, atmospheric temperature and wind speed profile); and

. Pollutant transport behavior (dispersion, plume rise, interaction with terrain).

‘n an ideal case, the values entered into the model for these known parameters will closely duplicate the
range of actual conditions that exist for a particular scenario. ‘However, the stocastic nature of the
atmosphere results in other unknown factors (e.g., wind perturbations) that influence the actual
dispersion at a particular time or place. It has been estimated that even when the known conditions are
exactly duplicated in the model, the unknown factors can contribute to variations in concentration as

much as 150 percent (EPA 1995).

Gaussian air dispersion models are accurate within a factor of two when properly executed with
accurate data. In general, models are more reliable when estimating long-term average concentrations
as opposed to short-term averages, and are reasonably reliable in estimating the magnitude of the
highest concentration occurring, but are not capable of predicting the exact time or position of the
occurrence. In other words, the highest concentration that can be expected in an area can be predicted
with reasonable accuracy; the location and time that the maximum concentration will occur are less
reliably predicted.

The air dispersion models used in this study are considered to be state-of the-art for regulatory
modeling and are recommended b)" EPA for this type of analysis. To compensate for the uncertainties
in model results, conservative input values were used that provide conservative (higher than might
actually occur under average conditions) results.

G.5.2 MODEL INPUT DATA
Two types of input data are used for the air dispersion models: meteorological data and source data.

Both types of input data are discussed in the following text.

TWRS EIS G-19 Volume Five



Appendix G ' Air Modeling

G.5.2.1 Meteorological Data

Two types of meteorological data (i.e., long-term and short-term) were used in the dispersion modeling
study. Long-term (i.e., annual) average concentrations were estimated using meteorological data
collected at the Hanford Meteorological Station from 1989 to 1993. The assumption inherent in this
choice is that this data represent future meteorological conditions. A 5-year record is generally
accepted as an adequate sample set for modeling purposes. Although long-term climatic shifts may
occur, many of the air pollutant emitting activities analyzed in this study are expected to occur within
several decades of project initiation, which is a relatively short time frame on a climatic scale.
Therefore, the use of this data is not expected to adversely affect the results.

Typically, short-term average (i.e., 1- 3- 8- and 24-hour) concentrations are predicted using hourly
meteorological measurements from a station located at, or near, the site of interest. Because the data

- were not available for this study, a screening approach was taken, and a standard set of hourly
nieteoroloﬁcal conditions were incorporated in the modeling. These standard conditions are accepted
by the EPA to encompass the range of atmospheric stabilities and wind speeds that could be expected to
occur anywhere. Each combination of wind speed and atmospheric stability was assumed to occur in
every possible wind direction. The predicted concentrations represent the highest value that could be
reasonably expected to occur anywhere. This approach is conservative because the meteorological
condition leading to the reported result may not occur at the site for all wind directions.

G.5.2.2 Source Data

Data describing the location, emission rate, and emission characteristics of the sources was input to the
models. Information concerning pollutant emission rates was derived from data packages supplied by
the Site Management and Operations contractor and analyzed by the Environmental Impact Statement
contractor. In general, when emissions estimates were being developed, conservative values were

used.

The location of the pollutant emitting sources is not known with complete certainty in all cases.
Pollutant emitting activities associated with the existing tank farms will occur in the present locations.
However, the exact location of future facilities is subject to some uncertainty. In general, the closer a
source is to a receptor, the higher the predicted concentration at that receptor will be. Asa
consequence, if the eventual location of an emitting activity is closer to a plant boundary than depicted
in the model, the impacts may be higher. Of course, if the activity is located farther from the boundary
than depicted in the model, the impacts may be lower.

The temporal arrangement of the pollutant emitting activities affects the predicted concentrations as
well. The predicted concentration at any receptor represents the contributions of each individual
emitting source. To properly analyze a scenario, all the pollutant emitting activities that could occur at
the same time must be considered. In general, most of the scenarios analyzed involved a period of
facilit)( construction followed by an operational period.
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In some cases, the location of an emitting source is expected to move from place to place as the project
progresses. An example of this would be emissions related to remedial activities at tank farm locations.
In most cases, work would be occurring at one or two of the possible 17 locations at one time.

Given these uncertainties, a conservative analysis was produced by assuming that activities that might
or might not overlap in time would occur simultaneously. In addition, activities that would be expected
to move from place to place were modeled as if occurring in the location producing the highest
potential impact.

Sources were modeled as either point or area sources. Point sources are used to approximate pollutant
releases from a stack or other fixed, functional opening or vent. The dispersion algorithms used for
point sources modify the effective release height to take into account plume buoyancy (from a heated
release) and momentum (from vertical release velocity). Typically, area sources are used to
approximate pollutant releases that do not occur at a single well-defined point, but instead can be
defined as occurring within a defined area. For instance, an area source could include many small
fixed point sources that were too numerous to model individually, or could made up of several mobile
sources that may move about within the fixed area. In this study, the construction activities were
represented as area sources. The classification of the sources into these two categories involved some
degree of uncertainty and some assumptions as weil. The models use different algorithms to ieprescnt
dispersion from point and area sources and the predicted concentration at a receptor could vary,
depending on the algorithm chosen. In general, these effects are more noticeable at locations close to
the source and tend to diminish as the distance between source and receptor increases,

G.5.3 INTERPRETATION OF MODEL OUTPUT

The short-term model was run using screening meteorology to produce maximum predicted 1-hour
average concentrations. These 1-hour average values were converted to 3- ,8-, and 24-hour average
concentrations, when appropriate, to compare to applicable standards. This was accomplished by
applying conversion factors to the 1-hour average values. Consistent with modeling guidelines

(EPA 1988), the factors of 0.9, 0.7, and 0.4 were applied to convert to 3-, 8-, and 24-hour averages,
respectively. These factors involve an implied assumption regarding the persistence of the
meteorological condition producing the highest 1-hour impact. In other words, conservative
meteorological conditions that produced the highest 1-hour concentration can be expected to persist for
most of a 3-hour period and to a lesser degree over an 8- or 24-hour period. The modeling guidelines

indicate a range of values for each conversion factor: the 3-hour conversion factor can range from 0.8

to 1.0, the 8-hour factor from 0.5 to 0.9, and the 24-hour factor from 0.2 to 0.6. Use of the midpoint
values was considered appropriate for this study.
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Appendix G
Figure G.4.0.1 Radionuclide Dose (mrem/yr) for the No Action Alternative
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Appendix G
Figure G.4.0.2 Radionuclide Dose (mrem/yr) for the
Long-Term Management Alternative (Phase 1)
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Appendix G Air Modeling
Figure G.4.0.3 Radionuclide Dose (mrem/yr) for the
Long-Term Management Alternative (Phase 2)
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Appendix G
Figure G.4.0.4 Radionuclide Dose (mrem/yr) for the
In Situ Fill and Cap Alternative
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Figure G.4.0.5 Radionuclide Dose (mrem/yr) for the
" In Situ Vitrification Alternative
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Figixre G.4.0.6 Radionuclide Dose (mrem/yr) for the
Ex Situ' Intermediate Separations Alternative
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Figure G.4.0.7 Radionuclide Dose (mrem/yr) for the
Ex Situ No Separations Alternative (Vitrification)
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Appendix G
Figure G.4.0.8 Radionuclide Dose (mrem/yr) for the
Ex Situ No Separations Alternative .(Calcination)
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Figure G.4.0.9 Radionuclide Dose (mrem/yr) for the
Ex Situ Extensive Separations Alternative
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Appendix G
Figure G.4.0.10 Radionuclide Dose (mrem/yr) for the
Ex Situ/In Situ Combination 1 Alternative
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Appendix G
Figure G.4.0.11 Radionuclide Dose (mrem/yr) for the
Ex Sitw/In Situ Combination 2 Alternative
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Figure G.4.0.12 Radionuclide Dose (mrem/yr) for the
Phased Implementation Alternative - Phase 1
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Figﬁre G.4.0.13 Radionuclide Dose (mrem/yr) for the
Phased Implementation Alternative - Phase 2
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Table G.3.1.1 Source Locations and Parameters
Source Source Location* Side Elevation of Source Stack
Name ** x coord. y coord. | Length (m) Center (m) Type Height (m)

TF1E 573556 137442 114 200 AREA —~—
TE2E 573556 137282 114 200 AREA -
TF3E 573771 137252 114 200 AREA —-—
TF4E 575075 136493 149 200 AREA ——
TF5E 575332 136378 91 205 AREA -
TF6E 575365 136279 61 205 AREA -
TF7E 575281 136157 61 205 AREA -
TF8E 575380 136159 56 205 AREA - -
TFOE 575310 136015 86 210 AREA -
TF10E 575304 135806 101 210 AREA -
TF11E 575481 135747 152 210 AREA -
TFIW 566738 136662 118 210 AREA ——
TR2W 566715 136373 87 210 AREA ——
TF3W 566689 136146 145 210 AREA -
TF4W 566744 135000 118 205 AREA -
TESW 566750 134399 176 205 AREA - -
TF6W 566746 134162 145 205 AREA -
TAIW 566833 136570 35 210 AREA - -
TA2W 566886 134878 80 205 AREA - -
TA3W 566930 134444 35 205 AREA -
TAIE 573755 137383 35 200 AREA - -
TA2E 575163 136336 35 200 AREA -
PROC 573879 | 135229 875 215 AREA - --
BTCH -’ 571332 135953 578 225 AREA - -
SMIN 574425 135978 N/A 215 POINT 54.86
ST-L 574120 135901 N/A 215 POINT 54.86
ST-H 574410 135978 N/A 215 POINT 54,86
CPF 573370 136370 60 200 AREA -- -
DWSF 572141 136082 195 200 AREA -
IS6W 566318 133734 N/A 205 POINT 30.00
EVAP 575374 135996 N/A 205 POINT 6.70
ESEP 374400 136000 N/A 205 POINT 54.86
WESF 573361 136433 N/A 205 POINT 21.34
SSPI 576210 135680 N/A 215 POINT 45.73
NSPI 576220 136080 N/A 215 POINT 45.73
FCPIL 576180 135600 3.887 215 AREA - -
Notes:

* Location of area sources represents southwest corner of area (coordinates in meters)

** Tank farm sources have the prefix TF, transfer annex areas have the prefix TA; source IDs endmg in E are located in
the 200 East Area, while those endmg in W are located in the 200 West Area. Other sources are defined as follows:
BTCH = Concrete batch plant emissions
CPF = Capsule Packaging Facility
DWSF = Drywell storage facility

ESEP = Extensive Separations facnhty process stack
EVAP = Evaporator

IS6W = ISV Stack located adjacent to TF6W
PROC = Vitrification process facility construction emissions
SMIN = No Separations process stack
ST-H = Intermediate Separations, HLW facility process stack
ST-L = Intermediate Separations, LAW facility process stack
WESF = Waste Encapsulation and Storage Facility Stack
Coordinates are Washington State plane coordinates
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Table G.3.1.2 Emission Rates for the No Action Alternative (Tank Waste)
Pollutant Source | Emission | Source Emission Source Emission Source Emission
Rate Rate Rate : Rate

(g/sec) (g/sec) (g/sec) (g/sec)
Carbon TFIE 1.29E-04 | TF2E 2.40E-04 TF3E 3.06E-04 | TF4E 1.8.E-04
Monoxide  * [“reep | 7.86E05 | TF9E 107804 | TRIW 3.86E07 | TR2W 1.48E-07
TE3W 3.11E07 | TF4W 3.69E07 | TF5W 2.00E-06 TF6W 7.14E-06
Nil.mgen TF1E 7.97E-06 | TF2E 1.44E-05 TF3E 1.84E-05 TFAE 1.25E-05
Oxides TFSE | 1.1SE05 | TFGE | 3.29806 | TF/E 3.29E06 | TF8E 4.80E-06
TF9E 6.44E-06 | TFIOE 9.86E-06 TF11E 1.32E-05 TF1W 2.31E-08
TE2W 8.91E-09 | TF3W 2.19E-08 TF4W 2.22E-08 TESW 2.34E-08

TF6W | 1.68E-09 | — - - - - -
1,3 butadiene TF1E 5.58E-07 | TF2E 1.04E-06 TF3E 1.33E-06 TF4E 7.97E-07
TFSE 8.31E-07 | TF6E 2.38E07 | TF7E 2.38E-07 TF8E 3.28E-07
TFE 4.67E-07 | TF10E 7.14E-07 TF11E 9.50E-07 TFIW 1.67E=09
TR2W | 6.44E-10 | TF3W 1.45E-09 TFAW 1.60E-09 | TF5W 2.10E-09

TF6W 1.82E09 | -- - - - - -
2-hexanone TFIE 1.03E-05 | TF2E 1.89E-05 TE3E 2.41E-05 TF4E 1.45E-05
TF5E 1.51E-05 | TF6E 4.33E-06 TFIE 4.33E-06 | 7F8E 6.31E-06
TFOE 8.47E-06 | TF10E 1.30E-05 TF11E 1.73E-05 TFIW 3.03E-08
TF2W 1.17E-08 | TF3W 2.64E-08 TF4W 2.92E-08 TESW 3.80E-08

TF6W 3.33E-08 | EVAP 8.3E-07 - - - -
2-pentanone TFIE 1.64E-05 | TF2E 3.008E-05 TF3E 3.8.E-05 TF4E 2.29E-05
TFSE 2.40E-05 | TF6E 6.87E-06 TF7E 6.87E-06 { TF8E 8.86E-06
TFSE 1.34E-05 | TF10E 2.06E-05 TF11E 2.74E-05 TFIW 4.83E-08
TE2W 1.86E-08 | TF3W 4.19E-08 TF4W 4.61E-08 TE5W 6.05E-08

TF6W 5.27E-08 | -- - - - - -
Acetone TF1E 1.95E-04 | TF2E 3.61E-04 TF3E 4.58E-04 TF4E 2.76E-04
TF5E 2.89E-04 | TF6E 8.22E-05 TF7E 8.22E-05 TFSE 1.20E-04
TF9E 1.61E-04 | TFIOE 2.47E-04 TFIIE 3.31E-04 TFIW 5.81E-07
TR2W 2.23E-07 | TF3W 5.03E-07 TF4W 5.56E-07 TF5W 7.25E-07

TF6W 6.31E-07 | EVAP 2.3E-04 - - - -
Acetonitrile TF1E 9.36E-05 | TR2E 1.74E-04 TF3E 2.21E-04 TF4E 1.33E-04
TF5E 1.39E-04 | TF6E 3.97E-05 TFIE | 3.97E-05 TF8E 5.81E-05
TFSE 7.78E-05 | TFI0E 1.19E-04 TF11E 1.59E-04 FTIW 2.81E-07
TF2W 1.08E-07 | TFW3 2.43E-07 TF4W | 2.68E-07 TE5W 3.49E-07

TF6W | 3.04E07 | — - - - - -
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. Table G.3.1.2 Emission Rates for the No Action Alternative (Fank Waste) (cont'd)
Pollutant Source | Emission { Source Emission Source Emission Source Emission
Rate Rate Rate Rate
(g/sec) (g/sec) (g/sec) (g/sec)

Amrhonia TF1E 9.94E-04 | TF2E 1.66E-03 TF3E 2.11E-03 | TRE 1.44E-03
TF8E 5.53E-04 | TF9E 7.42E-04 TFIW 2.66E-06 | TF2W 1.03E-06
TF3W | 4.17E-10 | TFAW 2.55E-06 TFE5W 3.33E-05 | TF6W 1.32E-04
EVAP 2.2E-04 - - - - - -

Benzene TF1E 4.50E-06 | TF2E 8.28E-06 TF3E 1.05E-05 | TF4E 6.31E-06
TFSE 6.58E-06 | TF6E 1.89E-06 TFIE 1.89E-06 | TFSE 2.76E-06
TF9E 3.69E-06 | TFI0E 5.67E-06 TF11E 7.53E-06 | TFIW 1.33E-08
TF2W | 5.11E-06 | TF3W 1.15E-08 TF4W 3.42E08 | TF5W 1.66E-08
TF6W 1.45E-08 | - - - - - -

Heptane TFI1E 1.17E-05 | TF2E 2.12E-05 TF3E 2.70E-05 | TF4E 1.62E-05
TF5E 1.69E-05 | TFGE 4.83E-06 TF7E 4.83E-06 | 7F8E 7.08E-06
TF9E 9.50E-06 | TFIOE 1.45E-05 TF11E 1.93E05 | TF1W 3.42E-08
TR2W 1.31E-08 | TF3W 2.94E-08 TFAW 3.25E-08 | TF5W 4.27E-08
TE6W 3.69E-08 } ~ - - - - -

Hexane TF1E 1.26E05 | TF2E 2.21E-05 TF3E 2.81E-05 | TF4E 1.69E-05
TF5E 1.76E-05 | TF6E 5.06E-06 TFIE 5.06E-06 | TF8E 7.36E-06
TFSE 9.89E-06 | TFI0E 1.51E-05 TF11E 2.02E-05 | TF1W 3.56E-08
TE2W 1.37E-08 | TF3W 3.08E-08 TF4W 3.39E-08 TESW 4.44E-08
TF6W 3.87E-08 | ~ - - - - -

Methyl Amy! TFIE L11E-05 | TRE 2.05E-05 TR3E 2.61E-05 | TF4E 1.56E-05

Ketone TESE 1.64E-05 | TF6E 4.68E-06 TFIE 4.68E-06 | TFSE 6.83E-06
TF9E 9.17E-06 | TFIOE 1.40E-05 TF11E 1.87E-05 | TFIW 3.31E-08
TE2W 1.27E-08 | TF3W 2,86E-08 TF4W 3.17E-08 | TFSW 4,14E-08
TF6W 3.60E-08 | -- - - - - -

Methyt EVAP 1.6E-05 - - - - - -

Isoburyt

Ketone

n-Butyi EVAP 1.73E-03 | -~ - - -- - -

alcohol

Nonane TFIE 6.25E-06 | TF2E 1.15E-05 TF3E 1.47E-05 | TF4E 8.81E-06
TFSE 9.19E-06 | TF6E 2.64E-06 TFIE 2.64E-06 | TF8E 3.8.E-06
TFOE 5.17E-06 | TF10E 7.89E-06 TF11E 1.05E-05 | TF1W 1.94E-08
TR2W | 7.47E-09 | TF3W 1.68E-08 TF4W 1.86E-08 | TF5W 2.43E-08
TF6W | 2.12E-08 | -- - - - - -
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Appendix G Air Modeling
Table G.3.1.2 Emission Rates for the No Action Alternative (Tank Waste) (cont'd)
Pollutant Source | Emission | Source Emission Source Emission Source Emission
Rate Rate Rate Rate
(g/sec) (g/sec) (g/sec) (g/sec)

Octane TF1E 6.64E-06 | TF2E 1.21E-05 TE3E 1.54E-05 | TF4E 9.22E-06
TF5E 9.64E-06 | TF6E 2.76E-06 TFIE 2.76E-06 | TFS8E 4.03E-06
TF9E 5.42E-06 | TFIOE 8.25E-06 TF11E 1.1I0E-05 | TFIW 1.94E-08
TF2W 7.47E-09 { TF3W 1.68E-08 TFAW 1.86E-08 TF5W 2.43E-08
TF6W | 2.12E-08 | ~ - - - . - -

Phos Acid, TFIE 2.33E-05 | TR2E 4.33E-05 TF3E 1.47E-05 | TF4E 8.81E-06

Tributyl Ester TF5E 9.19E-06 | TF6E 2.64E-06 TF7E 2.64E-06 | TF8E 3.83E-06
TF9E 5.17E-06 | TFI0E 7.89E-06 TFI1E 1.05E-05 | TFIW 1.85E-08
TR2W | 7.14E-09 | TF3W 1.61E-08 TF4W 1.77E-08 | TF5W 2.32E-08
TF6W | 2.02E-08 | -~ - - - - -

Toluene TFIE 9.92E-07 | TR2E 1.68E-06 TF3E 2.14E-06 | TF4E 1.28E-06
TF5E 1.34E-06 | TF6E 3.85E-07 TFIE 3.85E-07 | TF8E 5.61E-07
TF9E 7.53E-07 | TFI0E 1.15E-06 TF11E 1.54E-06 | TFIW 2.70E-09
TF2W 1.04E-09 | TF3W | 1.24E-10 TF4W 2.38E-09 | TF5W 3.38E-09
TF6W | 2.95E-09 | - - - - - -

Notes:

glsec = Grams per second

- Indicates no additional sources or emission rates.
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Air Modeling

Table G.3.1.3 Emission Rates for the Long-Term Management Alternative Phase 1 (First Rgtanking}

Pollutant Source Emission Rate (g/sec)

Criteria Pollutants '

Sulfur Oxides PROC 6.9E-03
Carbon Monoxide PROC 1.38E-01
Nitrogen Oxides PROC 2.05E-02
PM-10 PROC 1.86E-01
Hazardous/Toxic Air Poliutants

Formaldehyde PROC 6.73E-04

-] In addition, emissions from tank farms TF1E - TF11E and TF1W - TF5W, identical to those shown in Table G.3.1.2,
would occur, Emissions from tank farm TF6W (during retrieval) were used to determine bounding emission rates and are

shown below.
Carbon Monoxide TF6W 9.17E-04
Nitrogen Oxides TE6W 5.51E-05
1,3-butadiene TF6W 3.98E-06
2-hexanone TF6W 7.23E-05
2-pentanone TF6W 1.15E-04
Acetone TE6W 1.38E-03
Acetonitrile TF6W 6.64E-04
Ammonia TF6W 6.33E-03
Benzene TF6W 3.16E-05
Heptane TF6W 8.10E-05
Hexane TF6W 8.42E-05
Nonane TF6W 4.41E-05
Octane TF6W 4.61E-05
Phosphoric acid, Tributyl Ester TF6W - 1.30E-04
Toluene TF6W 6.43E-06
Notes:
g/sec = Grams per second
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Air Modeling

Table G.3.1.4 Emission Rates for the Long-Term Management Alternative Phase 2 (Second Rétanklug)

Pollutant Source Emission Source Emission Source Emission Source Emission
Rate Rate Rate Rate
* (g/sec) (g/sec) (g/sec) (g/sec) -
Carbon TF1E 1.29804 | TR2E 240E-04 | TF3E 3.06E-04 | TF4E 1.8.E-04
Monoxide - [%rrem 7.86E05 | TF9E 1.07E04 | TFIW | 3.86E07 | TR2W 1.48E-07
TFAW | 3.11E07 | TR4W | 3.69E07 | TESW | 3.61E07 | TF6W | 7.14E-06
PROC 1.38E01 | - _ = - _ -
Nitrogen TFIE 7.97E06 | TR2E 144E-05 | TF3E 1.84E05 | TF4E 1.25E05
Oxide TFSE 4.80E06 | TFSE 6.44E06 | TFIW | 2.31E08 | TFZW | 8.91E-09
TF3W | 219808 | TFAW | 2.22E08 | TFSW | 2.34E-08 | TF6W | 2.52E-8
PROC | 2.05802 | - - - - - -
1,3 butadiene | TFIE 5.58E-07 | TF2E 1.4E06 | TFSE 1.33E06 | TF4E 7.97E-07
TFSE 3.28E-07 | TF9E 4.6TE0T | TFIW | L67E09 | TR2W 6.44E-10
TR3W 1.45E09 | TF4W 1.60E09 | TFSW | 1.70E09 | TF6W 1.82E-09
PROC 3.20E06 | ~ - - - - -
2hexanone | TFIE 1.03E05 | TR2E 1.89E05 | TF3E 2.41E05 | TF4E 1.45B-05
TFSE 6.31E-06 | TFOE 847E06 | TFIW | 3.03E08 | TF2W 1.17E-08
TE3W | 2.64E08 | TRAW | 2.90E08 | TFSW | 3.80E08 | TF6W 3.33E-08
EVAP 83E07 | PROC 5,82E05 | - - - -
2-pentanone TF1E 1.64E-05 TF2E 3.00E-05 TF3E 3.8.E-05 TF4E 2.29E-05
TFSE 8.86E-06 TEF9E 1.34E-05 TFIW 4,83E-08 TF2W 1.86E-08
TE3W | 419508 | TFAW | 4.61E-08 | TF5W | 4.92E08 | TFéW | 5.27E-08
PROC 9.24E-05 | - - - = - -
‘Acetone TFIE 1.95E-04 | TRE 3.61E04 | TF3E | 4.58E-04 | TF4E 2.76E-04
TF8E 1.20E0¢ | TFOE 1.61E-04 | TFIW | 5.81E07 | TE2W 2.23E-07
TRW 5.03E-07 | TFAW | 5.56E07 | TESW | 5.89E-07 | TF6W 6.31E-07
EVAP 2.3E04 | PROC 1.11E03 |- - - -
Acetonitrile | TFIE 9.36E-05 | TR2E 1.74E-04 | TF3E | 2.21E-04 | TF4E 1.33E-04
TFSE 5.81E-05 | TFSE 7.8E05 | TFIW | 2.81E07 | TE2W 1.08E-07
TFW3 2.43E07 | TFAW | 2.68E07 | TF5W | 2.83E-07 | TF6W 3.04E-07
PROC 5.35E-04 .| - - - - -
Ammonia TRIE 9.94E04 | TF2E 1.66E03 | TF3E 2.11E03 | TF4E 1.44E-03
TFSE 5.53E.04 | TFOE 742E-04 | TFIW | 2.66E06 | TF2W 1.03E-06
TF3W 4.17E-10 | TFAW | 2.55E06 | TF5W | 2.71E-06 | TF6éW 1.32E-04
EVAP 2.20E04 | PROC | 3.06E05 | - - - -
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Table G.3.1.4 Emission Rates for the Long-Term Management Alternative Phase 2 (Second Retanking) (cont'd)

Pollutant Source Emission .| Source Emission Source Emission Source Emission
Rate Rate Rate Rate
(g/sec) {g/sec) (g/sec) (g/sec)
Benzene TFIE 4.50B06 | TR2E 8.28E-06 | TF3E 1.05E05 | TF4E 6.31E-06
TFSE 2.76E-06 | TFOE 3.69B06 | TFIW | 133808 | TR2W 5.11E-06
TF3W 1.1SE08 | TR4W 342E-08 | TESW | 1.35E-08 | TReW 1.45E-08
PROC 2.54E-05 | - - - - - ..
Heptane TF1E 117805 | TF2E 2.12E05 | TF3E 2.70E-05 | TFAE 1.62E-05
TFS8E 7.08E-06 | TFSE 9.50E-06 | TFIW | 3.42E08 | TR2W 1.31E-08
TE3W  |2.04E-08 | TR4W 325508 | TFSW | 3.74E-08 | TF6W 3.69E-08
PROC 6.51E05 | - - - - - -
Hexane TFIE 1.26E05 | TR2E 2.21E05 | TF3E 2.815-05 | TF4E 1.69E-05
TFSE 7.36E-06 | TFSE 9.89E-06 | TFIW | 3.56E-08 | TE2W 1.37E-08
TF3W 3.088-08 | TFAW 3.39E-08 | TF5W | 3.61E-08 | TE6W 3.87E-08
PROC 6.798-05 | -: - - - - ~
Methyl Amyl | TFIE 1.IIE-05 | TE2E ° |2.0SB-05 | TF3E 2.61E-05 | TF4E 1.56E-05
Ketone TFSE 6.83E-06 | TE9E 9.17E06 | TFIW | 3.31E-08 | TE2W 1.27E-08
TF3W 2.86E-08 | TE4W 3.17E08 | TFSW | 3.36E-08 | TF6W 3.60E-08
PROC 6.20E-05 | ~ -~ - - ~ ~
Methyl EVAP 1.6E-05 - - - - - -
Isobutyl
Ketone
n-Butyl EVAP 173803 | - - - - - -
aleohol
Nonane TFIE. 6.25E-06 | TE2E 1.15B-05 | TE3E 1.47E-05 | TF4E 8.81E-06
TFSE 3.8.E06 | TF9E 517606 | TEIW | 1.94E-08 | TE2W 7.47E-09
TF3W 1.68E-08 | TE4W 1.86E-08 | TESW | 1.886-08 | TFew 2.12E-08
PROC 3.54E-05 | - - - - - -
Octane TFIE 6.64B-06 | TE2E 1.21E05 | TF3E 1.54E-05 | TF4E 9.22E-06
TFSE 4,03E-06 | TROE 5.42E-06 | TFIW 1.94E-08 | TR2W 7.47E-09
TF3W 1.685-08 | TR4W 1.86E-08 | TESW 1.98E-08 | TF6W 2.12E-08
PROC 371805 | - - - - - -
Phosphoric TFIE 2.33E05 | TR2E 433805 | TF3E 1.47E-05 | TF4E 8.81E-06
g;i:; Tribuyl [orreg 3.835-06 | TF9E 5.17E-06 | TFIW | 1.85E-08 | TF2W 7.14E-09
TE3W 1.61E-08 | TRAW 1.77E-08 | TESW | 7.08E-08 | TF6W 2.02E-08
PROC 3.54E-05 | - - - - - -
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Table G.3.1.4 Emission Rates for the Long-Term Management Alternative Phase 2 (Second Retanking) (cont'd)
Pollutant Source Emission Source | Emission Source Emission Source Emission
Rate Rate Rate Rate
(g/sec) (g/sec) (g/sec) (g/sec)
Toluene TFIE 9.92E-07 | TR2E 1.68E-06 | TF3E 2.14E-06 | TF4E 1.28E-06
TF8E 5.61E-07 | TFOE 7.53E-07 TRIW 2.70E-09 | TR2W 1.04E-09
TF3W 1.24E-10 | TF4W 2.38E-09 TESW 2.79E-09 | TF6W 2.95E-09
PROC 5.17E-06 { — - - - - -
Sulfur Oxides PROC 6.90E-03 | ~ - - - - -
PM-10 PROC 1.86E-01 - - - - - -
Formaldehyde | PROC 6.73E-04 | ~ - - - - -
Notes:
g/sec = Grams per second
-- Indicates no additional sources or emission rates.
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Table G.3.1.5 Emission Rates for the In Situ Fill and Cap Alternative

Pollutant Source s Emission Rate (g/sec)

Criteria Pollutants
Sulfur Oxides TE6W 2.4E-01
Carbon Monoxide TF6W 5.0E-01
Nitrogen Oxides TF6W 1.12E+00
PM-10 TF6W ° 6.6E-01

BTCH : 3.3E-01

TE5W 5.56E-02

Hazardous/Toxic Air Pollutants
Formaldehyde TE6W . 1.90E-04

In addition, emissions from tank farms TF1E - TF11E and TF1W - TF4W, identical to those shown in Table G.3.1.2,
would occur. Emissions from tank farms TF5W and TF6W (during filling) were used to determine bounding emission rates
and are shown below,

Carbon Monoxide TESW, TRE6W 4.89E-04
Nitrogen Oxides : ) TF5W, TF6W ' 2.94E-05
1,3-butadiene TF5W, TF6W 2.12E-06
2-hexanone . TF5W, TF6W 3.86E-05
2-pentanone TFE5W, TF6W 6.13E-05
Acetone TF5W, TF6W 7.33E-04
Acetonitrile TE5W, TF6W 3.54E-04
Ammonia TF5W, TF6W 3.38E-03
Benzene TF5W, TF6W ) 1.68E-05
Heptane TFSW, TF6W 4.32E-05
Hexane TF5W, TF6W 4.49E-05
Nonane TF5W, TF6W 2.35E-05
Octane TF5W, TF6W 2.46E-05
Phosphoric acid, Tributyl Ester TESW, TF6W ' 6.93E-05
Toluene TE5W, TF6W 6.43E-06
Notes:

gl/sec = Grams per second
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Appendix G
Table G.3.1.6 Emission Rates for the In Situ Vitrification Alternative
Pollutant Source Emission Rate (g/sec)
Criteria Pollutants
Sulfur Oxides TF6W (construction) 6.85E-01
Carbon Monoxide TF6W (construction) 9.92E+00
Nitrogen Oxides TE6W (construction) 3.3E+00
IS6W (operations) 6.86E-01
PM-10 TF6W (construction) ‘ 2.41E4-00
IS6W (operations) 1.14E-01
Hazardous/Toxic Air Pollutants
Formaldehyde TF6W (construction) 7.74E-04
Ammonia ' : IS6W (operations) 1.07E-01

Notes:
g/sec = Grams per second
Routine emissions from tank farm sources TF1E - TF11E and TF1W - TF5W and from the evaporator (EVAP) would

occur as shown in Table G.3.1.2.
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Table G.3.1.7 Emission Rates for the Ex Situ Intermediate Separations Alternative - Construction Phase

Pollutant ! Source | Emission Rate (g/sec)

Criteria Pollutants -

Sulfur Oxides TESW - ' 1.77E-03
TF6W 1.77E-03

. TAIW 7.18E-03

TA2W 3,77E-02
TA3W 7.18E-03
TAIE 7.18E-03
TA2E . 7.18E-03
PROC . . 2.13B-01

Carbon Monoxide TE5W 3.72E-02
TE6W ) 3.72E-02
TAIW 9.69E-02
TA2W 0.510
TA3W 9.69E-02
TALIE | 9.69E-02
TA2E 9.69E-02
PROC . 1.60E+02

Nitrogen Dioxide TF5W 1.46E-01
TF6W 1.46E-01
TAIW 3.15E-01

' TA2W 1.66

TA3W 3.15E-01
TAIE 3.15E-01
TA2E 3.15E-01
PROC 1.6E+01

FM-10 TESW 1.03E-02
TE6W 1.03E-02
TAIW 7.40E-02
TA2W 3.88E-01
TA3IW 7.40E-02
TAIE 7.40E-02
TA2E 7.40E-02
PROC 6.67E4-00
BTCH 3.17E+00

Hazardous Air Poll

Formaldehyde TF5W 3.61e-05
TF6W 3.61E-05
TAIW 9.33E-05
TA2W 4.89E-04
TA3W 9.33E-05
TAIE 9.33E-05
TA2E 9.33E-05
PROC 3.89E-03

Notes:
gfsec = Grams per second
Routine emissions from tank farms and evaporator would occur as shown in Table G.3.1.2
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Table G.3.1.8 Emission Rates for the Ex Situ Intermediate Separations Alternative - Operation Phase

Pollutant [ Source I Emission Rates (g/sec)
Criteria Pollutants )
Sulfur Oxides TE5W, TF6W 1.77E-03
ST-H 2.75E-02
ST-L 7.56E-01
Carbon Monoxide TF5W, TF6W 3.72E-02
’ ST-H 1.21E+00
ST-L 8.5E+00
Nitrogen Dioxide . TE5W, TF6W ) 1.46E-01
ST-H 2.62E-02
ST-L 5.14E-01
PM-10 : TF5W, TE6W 1.03E-02
Hazardous Air Pollutants
Formaldehyde TESW, TF6W 3.61E-05
Arsenic Compounds ) ) ST-H ’ 1.83E-09
ST-L 8.8E-10
Beryllium Compounds ST-H 4.67E-11
ST-L 6.3E-12
Cadmium Compounds ST-H 1.75E-08
ST-L 7.6E-09
Cobalt Compounds ST-H 1.96E-09
ST-L 2.2E-10
Chromium Compounds ST-H 9.86E-08
ST-L 5.7E-07 .
Manganese Compounds - ST-H 3.50E-07
ST-L 6.5E-08
Lead Compounds ST-H 6.19E-08
ST-L 9.4E-09
Antimony Compounds . ST-H 4.42E-09
ST-L. 2.3E-10
Selenium Compounds ST-H 5.39E09
ST-L 2.7E-09
Nickle Compounds ST-H 3.50E-04
ST-L 3.2E-09
Hydrogen Chloride ST-H 1.16E-02
ST-L ' 9.6E-03
Todine ST-H 1.21E-05
ST-L 1.39E-03
Ammonia ST-H 0.000
. ST-L . 1.12E-01
Silver Oxide ST-H 8.03E-10
ST-L 1.1E-10
Boric Oxide ST-H 5.3E-06
- ST-L 3.0E-09
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Table G.3.1.8 Emission Rates for the Ex Situ Intermediate Separations Alternative - Operation Phase (cont'd)

Pollutant . Source Emission Rate (g/sec)
Calcium Oxide ~ ST-H 0
: ST-L 9.6E-06
Ferric Oxide ‘ ' ST-H 2.12E-06
N ST-L 4.0E-08
Magnesium Oxide . . ST-H 1.58E-08
' : ST-L 9.5E-06
Tellurium Trioxide ST-H i 6.19E-10
' ST-L . 2.1E-11
Uranium Trioxide ST-H 2.81E-06
ST-L 2.9E-07
Vanadium Pentoxide ST-H 1.26E-10
ST-L . 5.2E-11
Zinc Oxide ST-H 3.33E-09
ST-L 3.3E-09
Zirconium Oxide ST-H ) 1.36E-06
) ST-L 5.7E-08
Fluoride ST-H . 2.71E-02
ST-L 2.24E-02
Nitric Acid ST-H 5.06E-03
ST-L - " 4,18E-03
Barium Oxide ST-H . 4.17E-09
ST-L 1.0E-09

Notes:
g/sec = Grams per second
In addition, routine and retrieval emissions from tank farms and evaporator would occur as shown in Table G.3.1.3.
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. Table G.3.1.9 Emission Rates for the Ex Situ No Separations Alternative - Construction Phase

Pollutant | Source | Emission Rate (g/sec)
Criteria Pollutants :
Sulfur Oxides TESW 1.75E-03
TF6W 1.75E-03
' TAIW 7.2E-03
TA2W 3.8E-02
TA3W 7.2E-03
TAIE 7.2E-03
TA2E 7.2E-03
PROC ) 1.78E-01
Carbon Monoxide TE5W 3.7E-02
TE6W 3.7E-02
TAIW 9.7E-02
TA2W 5.10E-01
TA3W 9.7E-02
TAIE 9.7E-02
TA2E 9.7E-02
PROC : 1.33E+02
Nitrogen Dioxide . © TF5W 1.46E-01
TF6W 1.46E-01
TAIW 3.15E-01
TA2W 1.66E+00
TA3W 3.15E-01
TAIE ] 3.15E-01
TA2E 3.15E-01
PROC 1.33E+01
PM-10 . TE5W 1.03E-02
TF6W 1.03E-02
TAIW 7.4E-02
TA2W 3.89E-01
TA3W 7.4E-02
‘ TAIE 7.4E-02
' TA2E 7.4E-02
PROC 5.57E+00
' BTCH 3.14E+00
Hazardous Air Pollutants
Formaldehyde TFSW 3.61E-05
TF6W 3.61E-05
TAIW 9.33E-05
TA2W 4.89E-04
TAIW 9.33E-05
TAIE 9.33E-05
TA2E 9.33E-05
PROC 3.30E-03
Notes:

g/sec = Grams per second
Construction emissions for the vitrification and calcination options are the same.
Additional emissions from routine operation of tank farms and evaporator would occur as shown in Table G.3.1.2.

TWRS EIS G-48 Volume Five



Appendix G Air Modeling

Table G.3.1.10 Emission Rates for the Ex Situ No Separations Alternative - Operation Phase

Pollutant I Source Emission Rates (g/sec)
Criteria Pollutants .
Sulfur Oxides TESW, TF6W, 1.75E-03
SMIN 1.37E+00
Carbon Monoxide TE5W, TF6W, 3.70E-02
SMIN 1.36E+01

Nitrogen Dioxide TF5W, TF6W 1.46E-01

SMIN (Vitrification) . 9.18E-01

SMIN (Calcination) 4.59E+00
PM-10 TFSW, TF6W 1.03E-02 i
Hazardous Air Pollutants . )
Formaldehyde TESW, TF6W 3.61E-05
Chlorine SMIN 3.10E-01
Arsenic Compounds SMIN 4.14E-11
Beryllium Compounds SMIN 8.42E-11
Cadmium Compounds SMIN 3.89E-10
Cobalt Compounds SMIN 3.67E-11
Chromium Compounds SMIN 8.39E-09
Manganese Compounds SMIN 7.36E-09
Lead Compounds SMIN 1.19E-09
Antimony Compounds SMIN 7.94E-11
Selenium Compounds SMIN 1.23E-10 :
Hydrogen Chloride SMIN 4.50E-02
Todine SMIN 2.0E-03
Ammonia SMIN 1.2E-01
Silver Oxide SMIN 1.52E-11
Boric Oxide SMIN 1.36E-06 .
Calcium Oxide SMIN 1.05E-07 '
Ferric Oxide . : SMIN . 4.06E-08
Magnesium Oxide. SMIN 9.69E-08
Tellurium Trioxide SMIN 1.11E-11
Uranium Trioxide SMIN 5.67E-08
Vanadium Pentoxide SMIN 2.75E-12
Zinc Oxide SMIN 9.36E-11
Zirconium Oxide SMIN 2.65E-08
Fluoride (as Hydrofluoric Acid) SMIN 1.08E-01
Nitric Acid SMIN 8.97E-03

Notes:

g/sec = Grams per second

Calcination emissions differ from vitrification only for nitrogen oxides.

Additional emissions from routine operations and retrieval operations from tank farms and evaporator would occur as
shown in Table G.3.1.3.,
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Table G.3.1.11 Emission Rates for the Ex Situ Extensive Separations Alternative - Construction Phase

Pollutant l Source ] Emission Rate (g/sec)
Criteria Pollutants )
Sulfur Oxides TESW 1.75E-03
. TF6W 1,75E-03

TAIW 7.2E-03
TA2W 3.8E-02
TA3W 7.2E-03,
TAIE 7.2E-03
TA2E 7.2E-03
PROC 0,2558

Carbon Monoxide TESW 3.7E-02
TESW 3.7E-02
TAIW 9.7E-02
TA2W 5.10E-01
TA3W 9.7E-02
TAIE 9.7E-02
TA2E 9.7E-02
PROC 191.74

Nitrogen Dioxide TF5W 1.46E-01
TF6W 1.46E-01

. TAIW 3.15E-01

TA2W' 1.66E4-00
TA3W 3.15E-01
TAIE 3.15E-01
TA2E 3.15E-01
PROC 19.176

PM-10 TESW 1.03E-02
TF6W 1.03E-02
TAIW 5.46E-02
TA2W 2.78E-01
TA3W 5.46E-02
TAIE 5.46E-02
TA2E 5.46E-02
PROC 6.901
BTCH 1.82E+00

Hazardous Air Pollutants

Formaldehyde TF5W 7.2E-05
TF6W 7.2E-05
TAIW' .1.86E-04
TA2W 9.74E-04
TA3W 1.86E-04
TAIE 1.86E-04
TA2E 1.86E-04
PROC 4.781E-03

Notes:

g/sec = Grams per second
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Table G.3.1.12 Emission Rates for the Ex Situ Extensive Separations Alternative ~ Operation Phase

Pollutant ' | Source | Emission Rates (g/sec)
Criteria Pollutants
Sulfur Oxides TE5W, TF6W ) 1.758-03
. ESEP 2.216
Carbon Monoxide TESW, TF6W 3.70E-02
' ESEP 8.105
Nitrogen Dioxide TF5W, TF6W . 1.46E-01
ESEP i 1.038
PM-10 TF5W, TF6W 1.03E-02
' ESEP _ - 1.54E-05
Hazardous Air Pollutants
Formaldehyde TF5W, TF6W 3.61E-05
Chromium Compounds . ESEP 7.48E-05
Manganese Compounds ESEP 1.64E-05
Nickle Compounds ESEP 2.3E-06
Fluoride (as HF) ' ESEP 2.10E-03
Nitric Acid ESEP ‘ " 3.61E-02
Hydrogen Peroxide ' ESEP 4.67E-05
Formic Acid ESEP 2.57E-03
Ammonia ESEP 1.20E-01

Notes:

g/sec = Grams per second

Additional emissions from routine operations and retrieval operations would occur as shown in Table G.3.1.3.
Emission rates of all inorganic compounds are not given; however, negligible impacts similar to those predicted for the

Ex Situ Intermediate Separations and Ex Situ No Separations alternatives are expected.
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Table G.3.1.13 Emission Rates for the Ex Situ/In Situ Combination 1 and 2 Alternatives - Construction Phase

Pollutant | Source | Emission Rate (g/sec)
Criteria Pollutants _ .
Sulfur Oxides TESW 8.7E-04
. TF6W ' 0.24

TAIW 3.6E-03
TA2W 1.9E-02
TA3W 3.6B-03
TA1E 3.6E-08
TA2E ’ 3.6E-03
PROC ) 8.0E-02

Carbon Monoxide TF5W 1.9E-02
TF6W 5.2E-01
TAIW 4.8E-02
TA2W 2.5E-01
TA3W 4,8E-02
TALE 4.8E-02
TA2E 4.8E-02
PROC : 6.17E+01

Nitrogen Dioxide TESW 7.3E-02
TF6W 1.19E+00
TAIW 1.6E-01
TA2W 8.3E-01
TA3W 1.6E-01
TAIE 1.6E-01
TA2E 1.6E-01
PROC 5.86E+00

PM-10 TESW 5.2E-03
TF6W 6.7E-01
TAIW 3.7E-02

3 TA2W 1.94E-01

TA3W . 3.7E-02
TAIE 3.7E-02
TA2E 3.7E-02
PROC 3.54E+00
BTCH 1.20E+00

Hazardous Air Pollutants .

Formaldehyde TESW 1.81E-05
TF6W 2.08E-04
TAIW 4.67E-05
TA2W 2.45E-04
TA3W 4.67E-05
TAIE . 4.67E-05
TA2E 4.67E-05
PROC 1.51E-03

Notes:

g/sec = Grams per second
Additional emissions from tank farms and evaporator would occur as shown in Table G.3.1.2.
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Table G.3.1.14 Emission Rates for the Ex Situ/In Situ Combination 1 Alternative - Operation Phase

Pollutant | Source i Emission Rates (g/sec)
Criteria Pollutants ’ )
Sulfur Oxides TE5W, TE6W 8.7E-04
ST-H 1.38E-02
) ST-L 3.78E01
Carbon Monoxide TESW, TF6W 1.9E-02
' ST-H 6.07E-01
ST-L 4.25E+00
Nitrogen Dioxide TE5W, TF6W . 7.3E-02
ST-H 1.31E-02
ST-L 0.257
‘| PM-10 TE6W 5.2E-03
TF5W 3.3E-02
BTCH 1.7E-01
Hazardous Air Pollutants R
Formaldehyde ) TESW, TE6W 1.81E-05
Chlorine ST-H 1.81E-05
ST-L 1.81E-05
Arsenic Compounds ST-H 9.2E-10
ST-L 4.4E-10
Beryllium Compounds ST-H 2.4E-11
. ST-L 3.2E-12
Cadmium Compounds ST-H 8.8E-09
ST-L 3.8E-09
Cobalt Compounds ) R ST-H 9.8E-10
ST-L 1.1E-10
Chromium Compounds ST-H 4.9E-08
ST-L 2.9E-07
Manganese Compounds ST-H 1.8E-07
ST-L 3.3E-08
Lead Compounds ST-H - 3.1E-08
ST-L 4.7B-09
Antimony Compounds ST-H 2.2E-09
ST-L 1.7E-10
Selenium Compounds ST-H . 2.7E-09
ST-L 1.4E-09
Nickle Compounds ST-H 1.8E-04
ST-L 1.6E-09
Hydrogen Chloride . ST-H 5.8E-03
ST-L 4,8E-03
Todine : ST-H 6.0E-06
ST-L 6.5E-04 N
Ammonia ST-H 0.0 '
ST-L 5.6E-02
Silver Oxide ST-H 4.0E-10
ST-L 5.5E-11
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Table G.3.1.14 Emission Rates for the Ex Situ/In Situ Combination 1 Alternative - Operation Phése {cont'd)

Pollutant . Source Emission Rates (g/sec)

Boric Oxide ST-H 2.79E-09
S ST-L 1.5E-09

Calcium Oxide . ST-H 0
) ST-L 4.8E-06
Ferric Oxide - ST-H 1.1E-06
) ST-L 2.0E-08
Magnesium Oxide ST-H ) 8.0E-09
' ST-L ‘ 4.8E-06
Tellurium Trioxide ST-H 3.1E-10
ST-L ‘ ] 1.0E-11
Uranium Trioxide ST-H 1.4E-06
ST-L , 1.4E-07
Vanadium Pentoxide ST-H 6.3E-11
ST-L 2.6E-11
Zinc Oxide ST-H 1.6E-09
. ST-L 1.6E-09
Zirconium Oxide ST-B 6.8E-07
ST-L 2.8E-08
Fluoride ST-H 1.3E-02
ST-L < L1E-02
Nitric Acid ST-H 2.5E-03
ST-L’ 2.1E-03
Barium Oxide ST-H 2.1E-09
ST-L ! 5.0E-10

Notes:
g/sec = Grams per second .
. In addition, routine and retrieval emissions from tank farms and evaporator would occur as shown in Table 3.1.3,
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Table G.3.1.15 Emission Rates for the Ex Situ/In Situ Combination 2 Alternative - Operation Phase

Pollutant Source Emission Rates (g/sec)
Criteria Pollutants
Sulfur Oxides TESW, TF6W 3.5E-04
. ST-H 2.0E-03
ST-L 2.6E-01
Carbon Monoxide TF5W, TF6W 7.6E-03
ST-H ) 9.0E-02
ST-L 3.0E+00
Nitrogen Dioxide TE5W, TF6W 2.9E-02
ST-H 2.0E-03
ST-L 1.8E-01
PM-10 TE6W 5.2E-03
TESW 1.3E-02
BTCH 2.4E-01
Hazardous Air Pollutants
Formaldehyde TF5W, TF6W . 7.2E-06
ST-H 1.4E-10
Arsenic Compounds ST-L 3.1.E-10
ST-H 3.6E-12
Beryllium Compounds ST-L 2.2E-12
ST-H 1.3E-09
Cadmium Compounds ST-L 2.7E-09
ST-H 1.5E-10
Cobalt Compounds ST-L 7.7E-11
ST-H 7.5E-09
Chromium Compounds ST-L 2.0E-07
ST-H 3.7E-08
Manganese Compounds ST-L 2.3E-08
ST-H 4.6E-09
Lead Compounds ST-L 3.3E-09
ST-H 3.3E-10
Antimony Compounds ST-L. 1.2E-10
ST-H 4.0E-10
Selenium Compounds ST-L 1.0E-09
ST-H 2.7E-05
Nickle Compounds ST-L 1.1E-09
ST-H 8.5E-04
Hydrogen Chloride ST-L 3.4E-03
ST-H 9.0E-07
Todine ST-L 4.6E-04
ST-H 0.0
Ammonia ST-L 3.9E-02
ST-H 6.0E-11
Silver Oxide ST-L 3.8E-11
ST-H 4.2E-10
Boric Oxide ST-L. 1.1E-09
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Table G.3.1.15 Emission Rates for the Ex Situ/In Situ Combination 2 Alternative - Operation Phase (cont'd)

" Pollutant Source Emission Rates (g/sec)
Calcium ST-H 0.0
ST-L 6.7E-06
Ferric Oxide | ST-H 3.2E07
ST-L 2.8E-08
Magnesium Oxide ST-H 2.3E-09
ST-L 6.6E-06
Tellurium Trioxide ST-H 1.0E-10 -
- ST-L 1.5E-11
Uranium Trioxide ST-H 4.2E-07
ST-L 2.0E-07
Vanadium Pentroxide ST-H 1.9E-11
ST-L 3.6E-11
Zinc Oxide ST-H 5.0E-10
ST-L 2.3E-09
Zirconium Oxide ST-H 2.0E-07
ST-L 4.0E-08
Fluoride ST-H 4.0E-03
ST-L 1.6E-02 .
Nitric Acid ST-H, 7.5E-04
ST-L 2.9E-03
Barium Oxide ST-H 6.5E-10
ST-L 7.0E-10

Notes:
g/sec = Grams per second

In addition, routine and retrieval emissions from tank farms and evaporator would occur as shown in Table G.3.1.3.
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Table G.3.1.16 Emission Rates for the Phased Implementation Alternative Phase 1 - Construction Phase

Pollutant Source ! Emission Rates (g/sec)

Criteria Pollutants |

‘Sulfur Oxides FCPI 1.93E-01

Carbon Monoxide . FCPI 46.2

Nitrogen Dioxide " FCPI ’ 8.59E+00

PM-10 FCPIL ‘ 6.8E+00 |
BTCH 3.15E+-00

Hazardous Air Poilutants ,

Formaldehyde FCPIL 3.50E-05

Notes:

g/sec = Grams per second
Routine emissions from tank farms and evaporator would occur as shown in Table G.3.1.2.
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_Table G.3.1.17 Emission Rates for the Phased Implementation Alternative Phase 1 - Operation Phase

Pollutant J Source Emission Rates (g/sec)
Criteria Pollutants .
Sulfur Oxides SSPI 1.358E-01
: NSPI 2.338E-01
Carbon Monoxide SSPI 2.27E+00
' NSPI 3.78E+00
Nitrogen Dioxide : SSPI 9.589E-02
NSPI . 1.613E-01
PM-10 SSPI 6.215E-03
' NSPI ) 1.287E-02
Hazardous Air Pollutants
Chromium Compounds SSPI 4.78E-08
. . ‘NSPI 8.88E-08
Manganese Compounds SSPI 4.62E-09
NSPI 3.70E-08
Nickle Compounds SSPI 1.33E-09
NSPL 3.70E-09
Fluoride (as HF) SSPI | 3.92E-02
. NSPI 6.69E-02
Nitric Acid SSPI 8.88E-03
NSPI 2.37E-02
Ammonia SSPI 1.08E-02
NSPI 2.62E-02
Hydrogen Chloride SSPI 1.07E-03
i NSPI 1.79E-03
Notes:

g/sec = Grams per second

Additional emissions from routine operations and retrieval operations would occur as shown in Table G.3.1.2.
Emission rates of all inorganic compounds are not given; however, negligible impacts similar to those predicted for
the Ex Situ Intermediate Separations and Ex Situ No Separations alternatives are expected.
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Table G.3.1.18 Emission Rates for the Phased Implementation Alternative Phase 2 - Construction Phase

Pollutant r Source Emission Rate (g/sec)
Criteria Pollutants
Sulfur Oxides TESW 1.77E-03
. TE6W 1.77E-03

TAIW 7.18E-03
TA2W 3.77E-02
TA3W 7.18E-03
TALIE 7.18E-03"
TAZE ] 7.18E-03
PROC 2.34E-01 |

Carbon Monoxide : TESW , 3.72E-02
TF6W 3.72E-02
TAIW 9.69E-02
TA2W 0.510
TA3IW 9.69E-02
TAIE 9.69E-02
TA2E 9.69E-02
PROC - 1.76E+02

Nitrogen Dioxide TFSW 1.46E-01
TF6W 1.46E-01
TAIW 3.15E-01
TA2W 1.66
TA3W 3.15E-01
TALE 3.15E-01
TA2E 3.15E-01
PROC 1.76E+02

PM-10 ' TF5W 1.03E-02
TE6W 1.03E-02
TAIW 7.40E-02
TA2W 3.88E-01
TA3W 7.40E-02
TAIE 7.40E-02
TA2E 7.40E-02
PROC 7.34E+00 |
BTCH 3.17E+00

Hazardous Air Pollutants

Formaldehyde TFSW 3.61e-05
TF6W 3.61E-05
TAIW ] 9.33E-05
TA2W 4.89E-04
TA3W 9.33E-05
TAILE 9.33E-05
TA2E 9.33E-05
PROC 4.28E-03

Notes:

gl/sec = Grams per second
Routine emissions from tank farms and evaporator would occur as shown in Table G.3.1.2.
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Table G.3.1.19 Emission Rates for the Phased Implementation Alternative Phase 2 - Operation Phase

Pollutant l Source l Emission Rates (g/sec)
Criteria Pollutants
Sulfur Oxides SSPI 1.36E-01
NSPI 2.34E-01
. TF5W, TE6W 1.77E-03
ST-H 1.65E-02
. ST-L 6.99E-01
Carbon Monoxide SSPI 2.27E+00
NSPI 3.78E+00
TESW, TF6W 3.72E-02
ST-H 7.28E-01
ST-L 7.86E400
Nitrogen Dioxide SSPI 9.59E-02
NSPI 1.61E-01
TE5W, TF6W 1.46E-01
‘ST-H 1.57E-02
ST-L 4.75E-01
PM-10 SSPI 6.22E-03
NSPI 1.29E-02
TESW, TF6W 1.03E-02
Hazardous Air Pollutants
Formaldehyde TESW, TF6W 3.61E-05
Arsenic Compounds ST-H 1.10E-09
ST-L 8.14E-10
Beryllium Compounds ST-H 2.80E-11
ST-L 5.83E-12
Cadmium Compounds ST-H 1.05E-08
ST-L 7.03E-09
Cobalt Compounds ST-H 1.18E-09
ST-L 2.04E-10
Chromium Compounds SSPI 4.79E-08
NSPI 8.88E-08
ST-H 5.92E-08
ST-L 5.27E-07
Manganese Compounds SSPI 4.62E-09
' NSPI 3.70E-08
ST-H 2.10E-07
ST-L 6.01E-08
Lead Compounds ST-H 3.71E-08
ST-L 8.70E-09
Antimony Compounds ST-H 2.65E-09
ST-L 2.13E-10
Selenium Compounds ST-H 3.23E09
ST-L 2.50E-09
NSPI 3.70E-09
ST-H 2.1E-04
ST-L. 2.96E-09
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Table G.3.1.19 Emission Rates for the Phased Implementation Alternative Phase 2 - Operation P'hase {cont'd)

Pollutant Source Emission Rates (g/sec)
Hydrogen Chloride SSPI 1.07E-03
NSPI 1.79E-03
ST-H 6.96E-03
. ST-L 8.88E-03
Iodine ST-H 7.26E-06
) ST-L 1.29E-03
Ammonia SSPI 1.08E-02
NSPI 2.62E-02
ST-H 0.000
ST-L 1.04E-01
Silver Oxide ST-H 4.82E-10
ST-L 1.02E-10
Boric Oxide ST-H 3.19E-06
ST-L 1.23E-04
Calcium Oxide ST-H [
. ST-L 8.88E-06
Ferric Oxide ST-H 1.27E-06
ST-L 3,70E-08
Magnesium Oxide ST-H 9.48E-09
ST-L _8.79E-06
Tellurium Trioxide ST-H 3.71E-10
ST-L 1.94E-11
Uranium Trioxide ST-H 1.69E-06
ST-L 2.68E-07
Vanadium Pentoxide ST-H 7.56E-11
ST-L 4.81E-11
Zinc Oxide ST-H 2.00E-09
ST-L 3.05E-09
Zirconium Oxide ST-H 8.16E-07
ST-L 5.27E-08
Fluoride SSPI 3.92E-02
NSPI 6.69E-02
ST-H 1.63E-02
ST-L 2.07E-02
Nitric Acid SSPI 8.88E-03
NSPI 2.37E-02
ST-H 3.04E-03
ST-L 3.87E-03
Barium Oxide ST-H 2.50E-09
ST-L 9.25E-10

Notes:

g/sec = Grams per second

In addition, routine and retrieval emissions from tank farms and evaporator would occur as shown in Table G.3.1.3.
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Table G.3.1.20. Radionuclide Emission Rates for the No Action Alternative (Tank Waste)
Radionuclide Source Emission Rate Source Emission Rate Source Emission Rate
(Cilyr) (Cilyn) (Ci/yr)
Cs-137 TFI1E 2.60E-08 TF2E 2.33E-07 TF3E 1.00E-07
. TF6E 2.7E-05 TFIE 2.7E05 TFSE 2.60E-08
TF9E 3.20E-08 TF10E 2.8E-08 TFR2W 8.00E-0%
TF4W 8.40E-08 TESW 8.2E-08 WESF 2.6E-06
1-129 TF6E 2.3E-05 TFIE 2.3B-05 - -
Pu-239 TF6E! 2.9E-09 TFIE? 2.85E-09 TFIOE ! 1.5E-08
TFIW 0.00 TR2W 0.00 TF3W 0.00
TF4W 0.00 TFSW ! 8.1E-09 TF6W 0.00
EVAP! 1.4E-04 WESF 2.4E-07 - -
Sr-90 TFIE 2.60E-08 TF2E 6.00E-09 TE3E 2.71E-06
TF4E 2.80E-08 TF5E 1.2E-07 TF6E 4.1E-06
TFIE 4.1E-06 - ‘TFSE 7.40E-07 TF9E 9.10E-07
TF10E 1.6E-07 TFIIE 6.6E-08 TF2W 1.10E-07
TF3W 0.00 TF4W 2.44E-06 TF5W 2 3.1E-06
TF6W ? 2.4E-07 EVAP? 8.0E-05 WESF 5.1E-06
Notes:
! Alpha assumed as Pu-239.
? Beta assumed as Sr-90.
Cilyr = Curie per year .
-- Indicates no additional sources or emission rates.
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Table G.3.1.21 Radionuclide Emission Rates for the Long-Term Management Alternative Phase 1

Radionuclide Source Emission Rate Source Emission Rate Source Emission Rate
(Cifyr) (Cilyr) (Ci/yr)
Cs-137 TF1E 2.60E-08 TF2E 2.33E-07 TF3E 1.00E-07
. TF6E 2.7E-05 TFIE 2.7E-05 TF8E 2.60E-08

TF9E 3.20E-08 TF10E 2.8E-08 TF2W 8.00E-09
TF4W 8.40E-08 TF5W 8.2E-08 TF6W 8.0E-05
WESF 2.6E-06 - - - -

I-129 TF6E 2.3E-05 TFIE 2.3E-05 TF6W 6.9E-05

Pu-239 TF6E ! 2.98-09 TFIE! 2.9E-09 TFI0E ! 1.5E-08
TF1W 0.00 TEF2W 0.00 TF3W 0.00
TF4W 0.00 TFSW ! 8.1E-09 TF6W ! 4.5E-08

. EVAP! 1.4E-04 WESF - 2.4E-07 - -

Sr-90 TFIE 2.60E-08 TF2E 6.00E-09 TF3E 2.71E-06
TF4E 2.80E-08 TF5E 1.2E-07 TF6E 4.1E-06
TFIE 4.1E-06 TF8E 7.40E-07 TF9E 9.10E-07
TFI10E 1.6E-07 TF11E 6.6E-08 TR2W 1.10E-07
TF3W 0.00 TF4W 2.44E-06 TESW 2 3.1E-06
TF6W 1.2E-05 EVAP? 8.0E-05 WESF 5.1E-06

Notes:

! Alpha assumed as Pu-239.

2 Beta assumed as Sr-90.
Ci/yr = Curie per year
-- Indicates no additional sources or emission rates.

Table G.3.1.22 Radionuclide Emission Rates for the Long-Term Management Alternative Phase 2

Radionuclide Source Emission Rate Source Emission Rate Source Emission Rate
(Ci/yr) (Ci/yr) (Cilyr)
Cs-137 TFIE 2.60E-08 TF2E 2.33E-07 TF3E 1.00E-07
TF8E 2.60E-08 TFOE 3,20E-08 TR2W 8.00E-09
TF4W 8.40E-08 PROC 5.71E-05 - - )
1-129 PROC 4.95E-05 - - -- -
Pu-239 PROC 2.23E-08 EVAP 2.10E-05 - -
Sr-50 TFIE 2.60E-08 TF2E 6.00E-09 TF3E 2.71E-06
TF4E 2.80E-08 TF8E 7.40E-07 TF9E 9.10E-07
TR2W 1.10E-07 TFAW 2.44E-06 TF5W 2.41E-06
s TF6W 2.40E-07 PROC 9.96E-06 EVAP 8.00E-05
Notes:
Ci/yr = Curie per year
-~ Indicates no additional sources or emission rates.
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'l:able G.3.1.23 Radionuclide Emission Rates for the In Situ Fill and Cap Alternative
Radionuclide Source Emission Rate Source Emission Rate Source Emission Rate
(Cifyr) (Ci/yr) (Ci/yr)
Am-241 TFIW 0.00 TR2W 0.00 TF4W 0.00
TE5W 0.00 TF6W 0.00 - -
Cs-137 TFI1E 2.60E-08 TF2E 2.33E-07 TF3E 1.00E-07
TF6E 2.7E-05 TFIE 2.7E-05 TF8E 2.60E-08
TF9E 3.20E-08 TF10E 2.8E-08 TR2W 8.00E-09
TF4W 8.40E-08 TESW 8.20E-08 TF6W 4.24E-05
WESF 2.6E-06 - - - -
1-129 TF6E 2.3E-05 TF7E 2.3E-05 TF5W 0.00
TF6W 3.7E-05 - - - -
Pu-239 TF6E ' 2.9E-09 TFIE! 2.9E-09 TFI0B! 1.5E-08
TF1W 0.00 TR2W 0.00 TE3W 0.00
TF4W 0.00 TF5W ! 8.10E-09 TF6W ! 2.40E-08
EVAP! 1.4E-04 WESF 2.4E-07 - -
Sr-90 TFI1E 2.60E-08 TF2E 6.00E-09 TF3E 2.71E-06
’ TF4E 2.80E-08 TF5E 1.2E-07 TF6E 4.1E-06
TF7E 4.10E-06 TF8E 7.40E-07 TFOE ! 9.10E-07
TF10E 1.6E-07 TF11E 6.6E-08 TF2W 1.10E-07
TE3W 0.00 TF4W 2.44E-06 TF5W 2 3,11E-06
TF6W 2 5.00E-06 EVAP? 8.0E-05 WESF | 5.1E-06
Notes:
! Alpha assumed as Pu-239.
2 Beta assumed as Sr-90.
Cilyr = Curie per year
-~ Indicates no additional sources or emission rates.
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Table G.3.1.24 Radionuclide Emission Rates for the In Situ Vitrification Alternative
Radionuclide Source Emission Rate Source Emission Rate Source Emissjon Rate
(Ci/yr) (Cifyr) (Ci/yr)
Am-241 TF1W 0.00 TR2W 0.00 TF4W 0.00
. TE6W 0.00 1S6W 2.0E-07 - -
C-14 IS6W 1.1E+03 - - - -
Cs-137 TFI1E 2.60E-08 TR2E 2.33E-07 TF3E 1.00E-07
TF6E 2.7E-05 TF7E 2.7E-05 TF8E 2.60E-08
TFSE 3.20E-08 TFICE 2.8E-08 TR2W 8.00E-09
TF4W 8.40E-08 TESW 8.2E-08 IS6W 7.0E-05
WESF 2.6E-06 - - - -
I-129 TF6E 2.3E-05 TFIE 2.3E-05 IS6W 7.6E+00
Pu-239 TF6E ! 2.9E-09 TFIE! 2.9E-09 TFI0E ! 1.5E-08
TF1IW 0.00 TFR2W 0.00 TF3W 0.00
TF4W 0.00 TF5W ! 8.1E-09 TF6W 0.00
IS6W 6.6E-08 EVAP 1.4E-04 WESF 2.4E-07
Ru-106 IS6W 7.6E-14 - - - -
Sm-151 IS6W 1.3E-06 - - - - .
Sr-90 TF1E 2.60E-08 TR2E 6.00E-09 TF3E 2.71E-06
TF4E 2.80E-08 TF5E 1.2E-07 TF6E 4.1E-06
TF7E 4.1E-06 TF8E 7.40E-07 TFSE 9.10E-07
TFI0E 1.6E-07 TF11E 6.6E-08 TF2W 1.10E-07
TF3W 0.00 TF4W 2.44E-06 TF5W ? 3.1E-06
TF6W ? 9.1E-08 1S6W 1.4E-04 EVAP? 8.0E-05
WESF 5.1E06 - - -~ -
Zr-93 IS6W 7.8E-09 - - -- -
Notes:
! Alpha assumed to be Pu-239.
2 Beta assumed to be Sr-90.
Ci\yr = Curie per year
-- Indicates no.additional sources or emission rates.
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Table G.3.1.25 Radionuclide Emission Rates for the Ex Situ Intermediate Separations Alternative

Radionuclide Source Emission Rate Source Emission Rate Source Emis.sion Rate
(Ci/yr) (Ci/yr) (Cilyr)
Am-241 TFIW 0.00 TE2W 0.00 TF4W 0.00
" | TRew 0.00 STH 2.1E-03 - -

C-14 STL 3.1E+02 - - - -

Cs-137 TF1E 2.60E-08 TRE 2.33E-07 TF3E .1.00E-07
TF6E 2,7E-05 TF7E 2.7TE-05 TF8E 2.60E-08
TF9E 3.20E-08 TF10E 2.8B-08 TR2W 8.00E-09
TF4AW 8.40E-08 | TESW 8.2E-08 TF6W 8.1E-05
STH 1.5E-00 WESF 2,6E-06 .- -

I-129 TF6E 2.3E-05 TF7E 2.3E-05 TF6W 6.9E-05
STL 2.2E+00 - - - -

Pu-239 TF6E ! 2.9E-09 TFIE! 2.9E-09 TFIOE ! 1.5E-08
TFIW 0.00 TF2W 0.00 TF3W 0.00
TF4W 0.00 TESW ! 8.1E-09 TF6W ! 4,50E-08
STH 2.3E-03 EVAP'! 1.4E-04 WESF 2.4E-07

Sr-90 TF1E 2.60E08 TF2E 6.00E-09 TF3E 2.71E-06
TF4E 2.80E-08 TFSE 1.2E-07 TF6E 4.1E-06
TF7E 4.1E-06 TF8E 7.40E-07 TF9E 9.10E-07
TF10E 1.6E-07 TF11E 6.6E-08 TR2W 1.10E-07
TF3W 0.00 TF4W 2.44E-06 TESW 2 3.1E-06
TF6W 2 9.33E-06 STH 1.4E-04 EVAP? 8.0E-05
WESF 5.1E-06 -- - - -

Te-99 STH 1.3E-04 - - - -

Note:

! Alpha assumed as Pu-239,
2 Beta assumed as Sr-90.
Ci\yr = Curie per year

-- Indicates no additional sources or emission rates.
Emission rates shown are for the operational phase of the alternative. Emission rates for the construction phase are the same
as those shown for the No Action alternative (tank waste) (Table G.3.1.19). No radionuclides will be emitted from the

construction areas,
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Table G.3.1.26 Radionuclide Emission Rates for the Ex Situ No Separations Alternatjve

Radionuclide Source Emission Rate Source Emission Rate Source Emission Rate
(Ci/yr) (Ci/yr) (Ci/yr)
Am-241 TF1W 0.00 TR2ZW 0.00 TF4W 0.00
’ TF6W 0.00 SMIN 3.8E-03 - -

C-14 . SMIN 3.8E+02 - - - -

Cs-137 TFIE 2.60E-08 TF2E 2.33E-07 TF3E 1.00E-07
TF6E 2.7E-05 TFTE 27605 | TFSE 2.60E-08
TF9E 3.20E-08 TFI10E 2.8E-08 TR2W 8.00E-09
TF4W 8.40E-08 TFSW 8.2E-08 TF6W 8.10E-05
SMIN 2.5E-00 WESF 2.6E-06 . - -

I-129 TF6E 2.3E-05 . | TFIE 2.3E-05 TF6W 6.9E-05
SMIN 2.7E+00 - R - -

Pu-239 TF6E 2.9E-09' TFIE 2.9E-09 ! TFI0E ! 1.5E-08
TFIW 0.00 TR2W 0.00 TE3W ' 0.00
TF4W 0.00 TF5W | 8.1E09 TF6W 4.50E-08
SMIN 3.9E-03 EVAP 1.4E-04 WESF 2.4E-07

Sr-90 TF1E 2.60E-08 | TF2E 6.00E-09 TE3E 2.71E-06
TF4E 2.80E-08 TFSE 1.2E-07 TE6E 4.1E-06
TF7E 4.1E-06 TF8E 7.40E-07 ' TFOE 9.10E-07
TFICE 1.6E-07 TF11E 6.6E-08 TF2W 1.10E-07
TF3W 0.00 TF4W 2.44E-06 TF5W ? 3.1E—05
TF6W 2 9.33E-06 . SMIN 3.9E-00 EVAP? 8.0E-05
WESF 5.1E-06 - - - -

Tc-99 SMIN 1.2E-03 - - ' ‘.- -

Nole£

' Alpha assumed as Pu-239.

? Beta assumed as Sr-90.

Cilyr = Curie per year

-- Indicates no additional sources or emission rates,

Emission rates shown are for the operational phase of the alternative. Emission rates for the construction phase are the same
as those shown for the No Action alternative (tank waste) (Table G.3.1.19). No radionuclides will be emitted from the
construction areas.
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Table G.3.1.27 Radionuclide Emission Rates for the Ex Situ Extensive Separations Alternative

Radionuclide Source Emission Raté Source Emission Rate Source Emission Rate
(Ci/yr) (Cilyr) (Cilyr)
Am-241 TFIW 0.00 TF2W 0.00 TF4W 0.00
. TF6W 0.00 ESEP 2.7E-03 - -

C-14 ESEP 3.14+02 - - - -

Cs-137 TFI1E 2.60E-08 TRE 2.33E-07 TF3E 1.00E-07
TF6E 2.7E-05 TF7E 2.7E-05 TF8E 2.60E-08
TF9E 3.20E-08 TF10E 2.8E-08 TR2W 8.00E-09
TF4W 8.40E-08" TF5W 8.2E-08 TF6W 8.10E-05
ESEP 8.9E-01 WESF 2.6E-06 - -

1-129 TF6E 2.3E-05 TFIE 2.3E-05 TF6W 6.9E-05
ESEP 2.2E+00 - - - -

Pu-239 TF6E! 2.9E-09 TF7E! 2.9E-09 TF10E' 1.5E-08
TFIW 0.00 TR2W 0.00 TF3W 0.00
TF4W 0.00 TF5W ! 8.1E-09 TF6W ! 4,50E-08
EVAP! 1.4E-04 ESEP' 8.4E-04 WESF! 2.4E-07

Ru-106 ESEP 1.0E-09 - - - -

Sm-151 ESEP 1.7E-02 - - - -

Sr-90 TFIE 2.60E-08 TF2E 6.00E-09 TF3E 2.71E-06
TF4E 2.80E-08 TFSE 1.2E-07 TF6E 4.1E-06
TF7E 4,1E-06 TF8E 7.40E-07 TFSE 9.10E-07
TF10E 1.6E-07 TF11E 6.6E-08 TR2W 1.10E-07
TF3W: 0.00 TF4AW 2.44E+06 TESW 2 3.1E-06
TF6W 2 9.33E-06 EVAP? 8.0E-05 ESEP 1.4E-00
WESF 5.1E-06 . - - - -

Tc-99 ESEP 8.4E-04 - - - -

Zr-93 ESEP 1.1E-04 - - - -

Note:

! Alpha assumed as Pu-239.
Beta assumed as Sr-90.
Ci\yr = Curie per year

-- Indicates no additional sources or emission rates.
Emission rates shown are for the operational phase of the alternative. Emission rates for the construction phase are the same
as those shown for the No Action alternative (tank waste) (Table G.3.1.19). No radionuclides will be emitted from the

construction areas.
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" Table G.3.1.28 Radionuclide Emission Rates for the Ex Situ/In Situ Combination 1 Alternative

Radionuclide Source Emnission Rate Source Emission Rate Source Emission Rate
(Ci/yr) (Cilyr) (Ci/yr)

Am-241 TFIW 0.00 TR2W 0.00 TF4W 0.00
TF5W 0.00 TF6W 0.00 STH 1.9E-03 .

c-14 STL 2.8E+02 - - - -

Cs-137 TFIE 2.60E-08 TF2E 2.33E-07 TF3E 1.00E-07
TF6E 2.7E05 TF7E 2.7E-05 TFSE 2.60E-08
TF9E 3.20E-08 TF10E 2.8E-08 TF2W 8.00E-09
TF4W. 8.40E-08 TE5W 4.24E-05 TF6W 4.24E-05
STH 1.3E-00 WEsF 2.6E-06 - -

i I-129 TFGE 2.3E-05 TFIE 2.3E-05 TESW 3.68E-05

TF6W 3.68E-05 STL 19E+00 - -

Pu-239 TF6E ! 2.9E-09 TFIE! 2.9E-09 TFIOE ! 1.5E-08
TFIW 0.00 TF2W 0.00 TF3W 0.00
TFAW 0.00 TF5W ! 2.40E-08 TF6W ! 2.40E-08
STH 2.1E-03 EVAP! 1.4E-04 WESF 2.4E-07

Sr-90 TF1E 2.60E-08 TR2E 6.00E-09 TF3E 2.71E06
TF4E 2.80E-08 TFSE 1.2E-07 TF6E 4.1E-06
TFIE 4,1E-06 TF8E 7.40E-07 TF9E 9.10E-07
TF10E 1.6E-07 TF11E 6.6E-08 TF2W 1.10E-07
TF3W . 0.00 TFAW 2.44E-06 TF5W ? 4.98E-06
TF6W 2 4.98E-06 STH 1.3E4 EVAP? 8.0E-05
WESF 5.1E-06 - - - -

Tc-99 STH 1.2E-04 - - - -

Note:

! Alpha assumed as Pu-239.
2Beta assumed as Sr-90.
Ci\yr = Curie per year

-~ Indicates no additional sources or emission rates.
Emission rates shown are for the operational phase of the alternative. Emission rates for the construction phase are the same
as those shown for the No Action alternative (tank waste) (Table G.3.1.19). No radionuclides will be emitted from the

construction areas.
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Table G.3.1.29 Radionuclide Emission Rates for the Ex Situ/In Situ Combination 2 Alternative

Radionuclide Source Emission Rate Source Emission Rate Source Emission Rate
(Ci/yr) (Ci/yr) (Cilyr)
Am-241 TFIW 0.00 TR2W 0.00 TF4W 0.00
‘ TESW 0.00 TF6W 0.00 STH 57604

C-14 STL 2.5E+02 - - - -

Cs-137 TFIE 2.60E-08 TF2E 2.33E-07 TF3E 1.00E-07
TF6E 2.7E-05 TFIE 2.7E-05 TFS8E 2.60E-08
TFE 3.20E-08 TFI10E 2.8E-08 TF2W 8.00E-09
TF4W 8.40E-08 TE5W 4.24E-05 TR6W' 4.24E-05
STH 3.9E-01 WESF 2.6E-06 - -

1-129 TF6E 2.3E-05 TF/E 2.3B05 TESW 3.68E-05
TF6W 3.68E-05 STL 1.8 - -

Pu-239 TF6E ! 2.9E-09 TFIE! 2.9E-09 TFIQE! 1.5E-08
TFIW 0.00 | TR2wW 0.00 TF3W 0.00
TFAW 0.00 TF5W ! 2.40E-08 TF6W ! 2.40E-08
STH 6.3E-04 EVAP' 1.4E-04 WESF 2.4E-07

Sr-90 TF1E 2.60E-08 TR2E 6.00E-09 TE3E 2.71E-06
TF4E 2.80E-08 TFSE 1.2E-07 TF6E 4,1E-06
TF7E 4.1E-Q6 TFS8E 7.40E-07 TF9E 9.10E-07
TFI0E 1.6E-07 TF11E 6.6E-08 TR2W 1.10E-07
TF3W 0.00 TF4W 2.44E-06 TF5W 2 4.98E-06
TF6W ? 4.98E-06 STH 6.3E-01 EVAP? 8.0E-05
WESF 5.1E-06 - - - -

Tc-99 STH 3.6E-05 - -- - -

Note:

! Alpha assumed as Pu-239.
2 Beta assumed as Sr-90.
Cilyr = Curie per year

-- Indicates no additional sources or emission rates.
Emission rates shown are for the operational phase of the alternative. Emission rétes for the construction phase are the same
as those shown for the No Action alternative (tank waste) (Table G.3.1.19). No radionuclides will be emitted from the

construction areas.
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Table G.3.1.30 Radionuclide Emission Rates for the Phased Implementation Alternative Phase 1

Radionuclide Source Emission Source Emission Rate Source Emission Rate
Rate (Ci/yr) (Cifyr)
(Cifyr)

Am-241 . TFIW 0.00 TR2W 0.00 TF4W 0.00
TF6W 0.00 SSPI 3.26E-07 NSPI 2.40E-04

C-14 SSPI 4.0E+01 NSPI . 7.0E+01 - -

Cs-137 TF1E 2.60E-08 TF2E 2.33E-07 | TF3E 1.00E-07
TF6E 2.65E-05 TF7E 2.65E-05 TF8E 2.60E-08
TFIE 3.20E-08 TF10E 2.8E-08 TR2W 8.00E-09
TFAW 8.40E-08 TF5W 8.2E-08 WESF 2.60E-06
SSPI 1.87E-03 NSPI 1.73E-01 - -

1-129 TF6E 2.30E-05 TFTE 2.30E-05 SSP1 2.2E-01
NSPI 2.2E-01 - - - -

Pu-239 TF6E ! 2.85E-09 TFIE! 2.85E-09 TF10E ! 1.5E-08
TF1W 0.00 TF2W 0.00 TF3W 0.00

T | TRawW 0.00 TF5W ! 8.1E-09 TF6W 0.00

EVAP'! 1.4E-04 WESF 2.4E-07 SSPI 7.90E-08
NSPI 2.63E-04 - - - -

.Sr-90 TF1E 2.60E-08 TF2E 6.00E-09 TEF3E 2.71E-06
TF4E 2.80E-08 TFSE 1.2E07 TF6E "4.1E-06
TFIE 4.1E-06 TF8E 7.40E-07 TFSE 9.10E-07
TFI0E 1.6E-07 TF11E 6.6E-08 TR2W - 1.10E-07
TF3W 0.00 TF4W 2.44E-06 TF5W2 3.1E-06
TF6W 2 9.1E-08 EVAP? 8.0E-05 WESF 5.1E-06
SSPI 7.20E-05 NSPI 2.67E-01 - -

Tc-99 SSPI 9.83E-07 NSPI 1.65E-05 - -

Notes: ‘

! Alpha assumed as Pu-239.

2 Beta assumed as Sr-90.

Ci\yr = Curie per year .

-- Indicates no additional sources or emission rates.
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Table G.3.1.31 Radionuclide Emission Rates for the Phased Implementation Alternative Phase 2

Radionuclide Source Emission Rate Source Emission Rate Source Emission Rate
(Ci/yr) (Ci/yr) (Ci/yr)
Am-241 SSPI 3.26E-07 NSPI 2.40E-04 - -
. TFIW 7.6E-08 TR2ZW 4.0E-04 TF4W 1.1E-03

TF6W 3.2E-03° . STH 1.25E-03 - -

C-14 STL 2.60E+02 SSPI 4.0E+01 NSPI 7.0E+01

Cs-137 SSPI 1.87E-03 NSPI 1.73E-01 - -
TFIE 2.4E-05 TR2E 2.1E-04 TF3E 9.1E-05
TF6E 2.7E-05 TF7E 2.7E-05 TF8E 2.4E-05
TF9E 2.9E-05 TFI0E 2.8E-08 TR2W 4.3E-04
TF4W 1.0E-03 TF5W 8.2E-08 TE6W 3.1E-03
STH 8.88E-01 WESF 2.6E-06 - -

I-129 TF6E 2.3E-05 TFIE 2.3E-05 TF6W 6.9E-05
STL 7.79E-01 - - - -

Pu-239 SSPI 7.90E-08 NSPI 2.63E-04 - -
TF6E 2.9E-09 TFIE 2.9E-09 TFI0E 1.5E-08
TF1W 2.3E-08 TE2W 2.3E-04 TF3W 7.1E-05
TF4W 1.0E-03 TF5W 8.1E-09 TE6W 3.0E-03
STH 1.38E-03 EVAP 1.4E-04 WESF 2.4E-07

Sr-90 SSPL 7.20E-05 NSPI 2.67E-01 - -
TFIE 2.4E-05 TR2E 5.4E-06 TF3E 2.5E-03
TF4E 2.5E-05 TF5E 1.2E-07 TF6E, 4.1E-06
TF7E 4.1E-06 TFSE 6.7E-04 TF9E 8.3E-04
TF10E 1.6E-07 TFI11E 6.6E-08 TR2W 2.4E-04
TE3W * 7.0E-02 TF4W 1.1E-03 TFESW 3.1E-06
TF6W 2.1E-01 IS6W 1.4E-04 EVAP 8.0E-05
WESF 5.1E-06 STH 1.39E+00 - -

Te-99 STH 7.80E-05 SSPI 9.83E-07 - -

Note:

Ci\yr = Curie per year
-- Indicates no additional sources or emission rates.
Emission rates shown are for the operational phase of the alternative. Emission rates for the construction phase are the same
as those shown for the No Action alternative (tank waste) (Table G.3.1.19). No radionuclides will be emitted from the

construction areas.
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Table G.3.1.32 Matrix of Wind Speed and Stability Classes
Wind Speed and Stability Class Combinations Used for the ISCLT2 Model
Stability 10-Meter Wind Speed (Meters Per Second)
Class 1.5 2 25 3 3.5 4 4.5 5 8 10 15 20

A * * * *

B * * * * * * * *

C * x| * * * * * * * *

D * * * * * * * * * * * *

E * * * * * * * *

F * * * ‘ * *
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Table G.3.1.33 Stability Array for Year 1989 )
Dir Stab wsl ws2 ws3 ws4 ws5 ws6

N A 4.10E-03 2.30E-03 5.00E-04 0.00E+00 0.00E+00 0.00E+00
NNE A 3.20E-03 4.00E-04 6.00E-04 2.00E-04 0.00E+00 9.00E+00
NE A 3.30E-03 6.00E-04 4.00E-04 2.00E-04 0.00E+00 0.00E+00
ENE A 3.60E-03 4.00E-04 1.00E-04 2.00E-04 0.00E+00 0.00E+00
E A 4.00E-03 5.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
ESE A 1.20E-03 8.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SE A 2.20E-03 5.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SSE A 7.00E-04 0.00E+00 4.00E-04 0.00E+00 0.00E+00 0.00E+00
S A 1.20E-03 1.00E-04 0.00E+00 1.00E-04 0.00E+00 0.00E+00
SSw A 5.00E-04 4.00E-04 4.00E-04 5.00E-04 0.00E+00 0.00E+00
SW A 4.00E-04 5.00E-04 5.00E-04 7.00E-04 0.00E+00 0.00E+00
WSW A 2.00E-04 5.00E-04 7.00E-04 7.00E-04 1.00E-04 0.00E+00
w A 1.20E-03 6.00E-04 6.00E-04 7.00E-04 0.00E+00 0.00E+00
WNW A 1.50E-03 1.80E-03 1.00E-04 2.00E-04 0.0()'E+00 0.00E+00
NW A 1.30E-03 5.00E-03 1.50E-03 1.10E-03 4.00E-04 0.00E+00
NNW A 1.50E-03 2.80E-03 1.00E-04 4.00E-04 0.00E+00 0.00E+00
N B 2.20E-03 1.10E-03 2.00E-04 0.00E+00 1.00E-04 0.00E+00
NNE B 7.00E-04 .6.00E-04 6.00E-04 4.00E-04 0.00E+00 0.00E+00
NE B 9.00E-04 1.00E-04 4.00E-04 0.00E+00 0.00E+00 0.00E+00
ENE B 7.00E-04 4.00E-04 1.00E-04 0.00E+00 1.00E-04 0.00E+00
E B 7.00E-04 5.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E-+00
ESE B 6.00E-04 2.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SE B 8.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SSE B 5.00E-04 1.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
S B 2.00E-04 5.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SSwW B 2.00E-04 1.00E-04 1.00E-04 1.00E-04 1.00E-04 1.00E-04

swW B 4.00E-04 4.00E-04 7.00E-04 2.00E-04 1.00E-04 0.00E+00
wsw B 2.00E-04 2.00E-04 5.00E-04 1.40E-03 1.00E-04 0.00E+00
w B 4.00E-04 4.00E-04 6.00E-04 2.00E-04 1.00E-04 0.00E+00
WNW B 9.00E-04 1.10E-03 2.00E-04 2.00E-04 0.00E+00 0.00E+00
NW B 6.00E-04 4.00E-03 1.50E-03 8.00E-04 1.00E-04 0.00E+00
NNW B 1.20E-03 1.50E-03 1.30E-03 2.00E-04 0.00E+00 0.00E+00
N C 9.00E-04 8.00E-04 5.00E-04 0.00E+00 0.00E+00 0.00E+00
NNE (o] 1.10E-03 1.20E-03 7.00E-04 1.00E-04 1.00E-04 0.00E+00
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Table G.3.1.33 Stability Array for Year 1989 (cont'd)
Dir Stab wsl ws2 ws3 wsd wsS ws6
NE C 1.10E-03 9.00E-04 5.00E-04 1.00E-04 0.00E+00 0.00E +00
ENE C 7.00E-04 1.00E-04 0.00E+00 1.00E-04 0.00E+00 0.00E+00
E (o) 6.00E-04 7.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
ESE o] 1.20E-03 2.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SE C 1.50E-03 2.00E-04 0.00E+00 0.00E+-00 0.00E+00 0.00E+&
SSE C 1.20E-03 5.00E-04 1.00E-04 0.00E+00 0.00E+00 0.00E+00 !
S C 8.00E-04 1.00E-04 1.00E-04 0.00E+00 0.00E+00 0.00E+00
SSw Cc 6.00E-04 9.00E-04 4.00E-04 1.00E-04 1.00E-04 0.00E+00
SwW C 6.00E-04 6.00E-04 1.10E-03 1.00E-04 - 5.00E-04 0.00E+00
WSW C 7.00E-04 5.00E-04 1.80E-03 1.10E-03 5.00E-04 0.00E+00
w C 1.20E-03 5.00E-04 1.10E-03 2.00E-04 1.00E-04 0.00E+00
WNW c 1.40E-03 9.00E-04 2.00E-04 1.00E-04 0.00E+00 0.00E+00
NwW o 1.10E-03 2.80E-03 1.80E-03 2.00E-04 1.00E-04 0.00E+00 .
NNW C 1.80E-03 1.30E-03 5.00E-04 1.00E-04 0.00E+00 0.00E+00
N D 1.55E-02 1.37E-02 4.00E-03 5.00E-04 0.00E+00 0.00E+00 r
NNE D 1.08E-02 7.40E-03 2.00E-03 ° 1.10E-03 2.00E-04 0.09E+(50 [
NE D 1.08E-02 3.50E-03 1.30E-03 1.00E-04 0.00E+00 0.00E+00 I
ENE D 7.70E-03 2.20E-03 5.00E-04 ' 0.00E+00 0.00E+00 0.00E+00
E D 1.22E-02 3.50E-03 4.00E-04 0.00E+00 0.00E+00 0.00E+00
ESE D 6.60E-03 2.30E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SE D 7.90E-03 2.50E-03 7.00E-04 0.00E+00 0.00E+00 0.00E+00
SSE D 5.20E-03 2.70E-03 5.00E-04 0.00E+00 0.00E+00 0.00E+00 E
S D 7.50E-03 2.50E-03 1.20E-03 5.00E-04 0.00E+00 0.00E+00
SSW D 4.20E-03 3.90E-03 2.20E-03 1.20E-03 9.00E-04 0.00E+00
SwW D 5.50E-03 2.80E-03 3.20E-03 4.10E-03 2.60E-03 4.00E-04
WSW D 3.30E-03 5.20E-03 5.60E-03 5.00E-03 1.30E-03 1.00E-04
w D 7.10E-03 8.10E-03 3.70E-03 1.90E-03 4.00E-04 0.00E+00
WNW D 5.70E-03 7.40E-03 4.00E-03 1.20E-03 1.00E-04 0.00E+00
NwW D 8.60E-03 1.39E-02 9.60E-03 4.00E-03 1.10E-03 0.00E+00
NNW D 9.10E-03 1.38E-02 3.70E-03 1.10E-03 0.00E+00 0.00E+00
N E 8.10E-03 4.20E-03 1.20E-03 2.00E-04 0.00E+00 0.00E+00
NNE E 4.20E-03 1.30E-03 1.40E-03 3.70E-03 1.10E-03 0.00E+00
NE E 2.60E-03 6.00E-04 8.00E-04 1.10E-03 4.00E-04 0.00E+00
ENE E 3.30E-03 9.00E-04 4.00E-04 1.00E-04 0.00E +00 0.00E+00
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Appendix G Air Modeling
- ‘Table G.3.1.33 Stability Array for Year 1989 (cont'd)
Dir Stab wsl ws2 ws3 wsd _ wsS ws6
E E 5.30E-03 2.60E-03 0.00E+00 1.00E-04 0.00E+00 0.00E+00
ESE E 4.10E-03 1.50E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SE | E 5.00E-03 3.00E-03 7.00E-04 1.00E-04 0.00E+00 0.00E+00
SSE E 5.70E-03 3.70E-03 9.00E-04 0.00E+00 0.00E+00 0.00E+00
S E 6.70E-03 4.90E-03 1.60E-03 6.00E-04 2.00E-04 0.00E+00
SsSwW E 3.20E-03 3.30E-03 1.50E-03 7.00B-04 5.00E-04 0.00E+00
Sw E 6.00E-03 4.20E-03 4.10E-03 5.90E-03 1.10E-03 0.00E+00
WSwW E 4,90E-03 7.30E-03 8.10E-03 2.90E-03 6.00E-04 0.00E+00
w E 1.07E-02 2.01E02, 1.39E-02 2.30E-03 2.00E-04 0.00E+00
WNW E 8.40E-03 1.97E-02 1.97E-02 7.50E-03 1.00E-04 0.00E+00
NW E 7.00E-03 1.63E-02 1.76E-02 9.40E-03 9.00E-04 0.00E+00
NNW E 8.10E-03 7.60E-03 1.60E-03 | 2.00E-04 0.00E+00 0,00E+00
N F 5.70E-03 2.20E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
NNE F 3.00E-03 9.00E-04 1.00E-04 0.00E+00 0.00E+00 0.00E+00
NE F 2.10E-03 5.00E-04 5.00E-04 1.00E-04 0.00E+00 0.00E+00
ENE F 2.10E-03 4,00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
E F 4.10E-03 4.00E-04 0.00E+00 0.00E+00 0.00E +00 0.00E+00
ESE F 4.10E-03 8.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SE F 3.60E-03 4.80E-03 4.00E-04 0.00E+00 0.00E+00 0.00E+00
SSE F 4.10E-03 6.10E-03 4.00E-04 2.00E-04 0.00E+00 0.00E+00
S F 8.00E-03 6.30E-03 4.00E-04 0.00E+00 0.00E+00 0.00E+00
SSwW F 5.50E-03 4.90E-03 5.00E-04 0.00E+00 0.00E+00 0.00E+00
SW F 6.70E-03 7.30E-03 1.30E-03 0.00E+00 0.00E+00 0.00E+00
wsw F 5.90E-03 1.86E-02 2.00E-03 1.00E-04 0.00E+00 0.00E+00
w F 1.02E-02 3.51E-02 3.90E-03 0.00E+00 0.C0E+00 0.00E+00
WNW F 8.10E-03 2.57E-02 3.60E-03 0.00E+00 0.00E+00 0.00E+00
NwW F 5.90E-03 2.19E-02 4.70E-03 0.00E+00 0.00E+00 0.00E+00
NNW F 6.00E-03 8.40E-03 4.00E-04 0.00E+00 0.00E+00 0.00E+00
Notes:
Dir = wind direction
Stab = stability class
wsl = wind speed category 1 ( 1.50 m/sec)
ws2 = wind speed category 2 (2.50 m/sec)
ws3 = wind speed category 3 (4.30 m/sec)
wsd4 = wind speed category 4 (6.80 m/sec)
ws5 = wind speed category 5 (9.50 m/sec)
ws6 = wind speed category 6 (12.50 m/sec)
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Appendix G Air Modeling
Table G.3.1.34 Stability Array for Year 1990

Dir Stab wsl ws2 ws3 wsd ws5 ws6
N A 1.40E-03 1.40E-03 8.00E-04 8.00E-04 0.0CE+00 0.00E+00
NNE A 8.00E-04 5.00E-04 1.00E-04 6.00E-04 0.00E+00 0.00E+00
NE A 1.20E-03 0.00E+-00 ‘| 0.00E+00 0.00E+00 0.00E+00 0.00E+00
ENE A 5.00E-04 1.00E-04 , | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
E A 8.00E-04 1.10E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
ESE A 1.40E-03 1.10E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SE A 1.20E-03 1.40E-03 0.00E+00 0.00E+00 0.00E+00 0.00E-+00
SSE A 4.00E-04 9.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
S A 7.00E-04 2.00E-04 1.OOE-04 6.00E-04 0.00E+00 0.00E+00
SSwW A 1.00E-04 4.00E-04 9.00E-04 5.00E-04 5.00E-04 0.00E+00
SwW A 4.00E-04 1.00E-04 6.00E-04 1.40E-03 2.20E-03 1.30E-03
WSwW A 1.00E-04 4.00E-04 4.00E-04 2.10E-03 9.00E-04 6.00E-04
w A 7.00E-04 2.00E-04 1.50E-03 1.30E-03 6.00E-04 0.00E+00
WNW A 0.00E+00 5.00E-04 1.30E-03 8.00E-04 2.00E-04 0.00E+00
NW A 0.00E+00 2.20E-03 3.40E-03 2.50E-03 5.00E-04 0.00E+00
NNW A 4.00E-04 1.80E-03 1.80E-03 7.00E-04 0.00E+00 0.00E+00
N B 9.00E-04 1.30E-03 7.00E-04 2.00E-04 1.00E-04 0.00E+00 .
NNE B 8.00E-04 6.00E-04 1.00E-04 0.00E+00 0.00E+00 0.00E+00
NE B 7.00E-04 5.00E-04 0.00E+00 0.00E~+00 0.00E+00 0.00E+00
ENE B 5.00E-04 1.00E-04 2.00E-04 0.00E +00 0.00E+00 0.00E+00
E B 1.10E-03 2.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
ESE B 5.00E-04 8.00E-04 0.C0E+00 0.00E+00 0.00E+00 0.00E+00
SE B 7.00E-04 5.00E-04 . 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SSE B 4.00E-04 1.00E-04 1.00E-04 0.00E+OC; 0.00E+00 0.00E+00
S B 1.00E-04 4.00E-04 1.00E-04 2.00E-04 1.00E-04 0.00E+00
SSW B 1.00E-04 1.00E-04 4.00E-04 2.00E-04 1.00E-04 0.00E+00
SwW B 2.00E-04 4.00E-04 8.00E-04 1.10E-03 5.00E-04 5.00E-04
WSW B 0.00E+00 0.00E+00 5.00E-04 - 9.00E-04 1.30E-03 1.00E-04
w B 0.00E+00 1.00E-04 5.00E-04 2.00E-04 0.00E+00 2.00E-04
WNW B 1.00E-04 4.00E-04 1.00E-04 8.00E-04 0.00E+00 0.00E+00
NwW B 5.00E-04 4.00E-04 1.90E-03 1.60E-03 2.00E-04 0.00E+00
NNW B 2.00E-04 7.00E-04 5.00E-04 2.00E-04 0.00E+00 0.C0E+00
N C 2.20E-03 3.20E-03 7.00E-04 7.00E-04 1.00E-04 0.00E+00
NNE C 1.80E-03 1.80E-03 4.00E-04 1.00E-04 0.00E+00 0.00E+00
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Appendix G

Air Modeling
Table G.3.1.34 Stability Array for Year 1990 (cont'd)
Dir Stab wsl ws2 A ws3 wsd wsS i ws6
NE C 1.30E-03 7.00E-04 0.00E+00 5.00E-04 0.00E+00 0.00E+00
ENE C 9.00E-04 1.10E-03 1.00E-04 0.00E+00 0.00E+00 0.00E+00
E 1c 1.40E-03 9.00E-04 1.00E-04 0.00E+00 0.00E+00 0.00E+00
ESE C 1.60E-03 1.10E-03 1.00E-04 0.00E+00 0.00E-+00 0.00E+00
SE C 1.10E-03 1.30E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SSE C 1.00E-04 5.00E-04 2.00E-04 0.00E+00 0.00E+00 0.00E+00
S C 5.00E-04 7.00E-04 5.00E-04 6.00E-04 1.00E-04 0.00E+00
SsSw C 4.00E-04 6.00E-04 5.00E-04 5.00E-04 4.00E-04 0.00E+00
SW C 4.00E-04 0.00E+00 1.10E-03 1.20E-03 7.00E-04 7.00E-04
WSW C 1.00E-04 4.00E-04 1.20E-03 1.40E-03 1.00E-04 1.00E-04
w C 0.00E+00 1.00E-04 5.00E-04 5.00E-04 2.00E-04 4.00E-04
WNW. C 4.00E-04 4.00E-04 5.00E-04 5.00E-04 0.00E+00 0.00E+00
NwW c 4,00E-04 1.20E-03 1.90E-03 1.50E-03 2.00E-04 0.00E+00
NNW c 8.00E-04 1.90E-03 4.00E-04 2.00E-04 0.00E+00 0.00E+00
N D 1.08E-02 1.58E-02 3.00E-03 1.60E-03 2.00E-04 4.00E-04
NNE D 8.10E-03 9.20E-03 1.30E-03 5.00E-04 4.00E-04 0.00E+00
NE D 6.70E-03 6.10E-03 5.00E-04 4.00E-04 4.00E-04 0.00E+00
ENE D 6.20E-03 3.90E-03 9.00E-04 2.00E-04 0.00E+00 0.00E+00
E D 7.80E-03 6.20E-03 9.00E-04 1.00E-04 0.00E+00 0.00E+00
ESE D 5.10E-03 4,70E-03 4.00E-04 0.00E+00 0.00E+00 * | 0.00E+00
SE D 6.40E-03 6.00E-03 1.00E-04 0.00E+-00 0.00E+00 0.00E+00
SSE D 3.20E-03 4.30E-03 7.00E-04 0.00E+00 0.00E+00 0.00E+00
S D 4.80E-03 3.00E-03 1.30E-03 8.00E-04 2.00E-04 1.00E-04
SSW b 3.00E-03 3.40E-03 1.90E-03 2.60E-03 2.30E-03 2.30E-03
SwW D 3.20E-03 5.10E-03 3.70E-03 6.20E-03 4.20E-03 2.60E-03
WSW D 2.90E-03 5.40E-03 8.60E-03 5.80E-03 2.50E-03 1.30E-03
w D 4.60E-03 7.20E-03 7.80E-03 6.10E-03 6.00E-04 1.20E-03
WNW D 3.30E-03 5.50E-03 4.00E-03 2.80E-03 5.00E-04 0.00E +00
NW D 4.20E-03 1.27E-02 1.16E-02 | 6.80E-03 2.30E-03 1.00E-04
NNW D 7.20E-03 1.46E-02 5.50E-03 1.30E-03 1 2.00E-04 0.00E+00
N E 6.00E-03 6.40E-03 1.10E-03 0.00E+00 0.00E+00 0.00E+00
NNE E 3.20E-03 4.10E-03 1.30E-03 4.00E-04 1.00E-04 0.00E+00
NE E 3.30E-03 2.10E-03 1.00E-04 0.00E+00 0.00E+00 0.00E+00
ENE E 2.90E-03 1.20E-03 1.00E-04 0.00E+00 0.00E +00 0.00E+00
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Appendix G Air Modeling
Table G.3.1.34 Stability Array for Year 1990 (cont'd)
Dir Stab ws1 ws2 ws3 wsd ws5 ws6

E E 3.50E-03 4.30E-03 2.00E-04 0.00E+00 0.00E+00 0.00E+00
ESE E 2.80E-03 2.70E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SE E 3.70E-03 2.50E-03 1.00E-04 0.00E+00 0.00E+00 0.00E+00
SSE E 3.00E-03 5.40E-03 1.10E-03 1.00E-04 0.00E+00 0.00E+00
S E 3.40E-03 5.40E-03 1.20E-03 4.00E-04 5.00E-04 0.00E+00
SSW E 3.40E-03 2.20E-03 2.30E-03 1.20E-03 1.10E-03 7.00E-04
SwW E 3.90E-03 4,90E-03 3.40E-03 2.00E-03 1.20E-03 6.00E-04
WSW E 4.40E-03 9.20E-03 6.50E-03 3.20B-03 1.30E-03 6.00E-04
w E 5.10E-03 2.31E-02 2.04E-02 4.30E-03 8.00E-04 1.00E-04
WNW E 5.30E-03 1.87E-02 1.89E-02 9.30E-03 1.30E-03 0.00E+00
NW E’ 6.10E-03 1.23E-02 1.80E-02 1.78E-02 5.40E-03 4.00E-04
NNW E 4.70E-03 1.07E-02 3.00E-03 2.00E-04 0.00E+00 0.00E+00
N F 4.60E-03 3.00E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
NNE F 2.00E-03 1.90E-03 1.00E-04 0.00E+00 0.00E+00 0.00E+00
NE F 1.80E-03 6.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
ENE F 2.50E-03 7.00E-04 1.00E-04 0.00E+00 0.00E+00 0.00E+00
E F 3.00E-03 1.80E-03 1.00E-04 0.00E+00 0.00E+00 0.00E+00
ESE F 2.00E-03 7.00E-04 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
SE F 3.40E-03 2.10E-03 0.00E-+00 0.00E+00 0.00E+00 0.00E+00
SSE F 3.40E-03 5.00E-03 1.30E-03 2.00E-04 0.00E+00 0.00E+00
S F 3.70E-03 6.90E-03 8.00E-04 0.00E+00 0.00E+00 0.00E+00
SSW F - 3.50E-03 6.40E-03 7.00E-04 0.00E+00 0.00E+00 0.00E+00
W F 4.40E-03 8.50E-03 8.00E-04 0.00E+00 0.00E+00 0.00E+00
WSwW F 5.40E-03 2.07E-02 5.50E-03 0.00E+00 0.00E+00 0.00E+00
w F 5,60E-03 3.85E-02 6.20E-03 ' 1.00E-04 0.00E+00 0.00E+00
WNW F 3.90E-03 2.11E-02 9.30E-03 1.00E-04 0.00E+00 0.00E+00
NW F 3.70E-03 1.47E-02 1.51E-02 8.00E-04 0.00E+00 0.00E+00
NNW F 4.00E-03 7.70E-03 1.20E-03 0.00E+00 0.00E-+00 0.00E+00
Notes:
Dir = wind direction
Stab = stability class
wsl = wind speed category 1 { 1.50 m/sec)
ws2 = wind speed category 2 (2.50 m/sec}
ws3 = wind speed category 3 (4.30 m/sec)
ws4 = wind speed category 4 (6.80 m/sec)

. ws5 = wind speed category 5 (9.50 m/sec)
ws6 = wind speed category 6 (12.50 m/sec)
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Appendix G Air Modeling
Table G.3.1.35 Stability Array for Year 1991

Dir Stab wsl Ws2 ws3 wsd wsS ws6
N A 1.20E-03 7.10E-03 2.60E-03 . 3.00E-04 - | 0.00E+00 0.00E+00
NNE A 1.70E-03 4.90E-03 2.90E-03 1.60E-03 1.00E-04 0.00E+00
NE 1A 1.90E-03 3.50E-03 1.00E-03 2.00E-04 0.00E+00 0.00E+00
ENE A 1.60E-03 3.10E-03 6.00E-04 0.00E+00 0.00E+00 0.00E+00
E A 2.70E-03 3.50E-03 3.00E-04 0.00E+00 0.00E+00 0.00E+00
ESE A 7.00E-04 1.40E-03 1.00E-04 0.00E+00 0.00E+00 0.00E-+00
SE A 7.00E-04 9.00E-04 2.00E-04- 0,00E+00 0.00E+00 0.00E+00
SSE A 1.20E-03 1.20E-03 2.00E-04 0.00E+00 0.00E+00 0.00E+00
S A 1.00E-03 9.00E-04 3.00E-04 | 0.00E+00 0.00E+00 0.00E+00
SSW A 5.00E-04 7.00E-04 6.00E-04 3.00E-04 0.00E+00 0.00E +00
SwW A 2.00E-04 8.00E-04 1.40E-03 1.00E-03 0.00E+00 0.00E+00
WSW A 2.00E-04 1.00E-03 1.20E-03 2.10E-03 1.70E-03 5.00E-04
w A 5.00E-04 1.00E-03 3.00E-03 2.00E-03 8.00E-04 0.00E+-00
WNW A 1.00E-04 8.00E-04 9.00E-04 9.00E-04 ' 1.00E-04 | 0.00E+00
NW A 2.00E-04 1.30E-03 6.00E-03 5.80E-03 1.70E-03 1.00E-04
NNW A 5.00E-04 3.40E-03 3.90E-03 2.20E-03 5.00E-04 0.00E+-00
N B 2.80E-03 4.80E-03 1.00E-03 1.00E-04 0.00E+00 0.00E+00
NNE B 2.10E-03 2.90E-03 8.00E-04 1.00E-04 0.00E+00 0.00E+00
NE B 2.20E-03 1.70E-03 8.00E-04 2.00E-04 0.C0E+00 0.00E-+00
ENE B 2.208-03 1.30E-03 3.00E-04 0.00E+00 0.00E+00 0.00E+00
E B 2.40E-03 3.40E-03 3.00E-04 0.00E+00 0.00E+00 0.00E+00
ESE B 1.20E-03 2.30E-03 2.00E-04 0.00E+00 0.00E+00 0.00E+00
SE B 1,00E-03 9.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SSE B 5.00E-04 2.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
S B 5.00E-04 6.00E-04 + | 1.00E-04 0.00E+00 0.00E+00 0.00E+00
Ssw B 5.00E-04 3.00B-04 6.00E-04 0.00E+00 0.00E+00 0.00E+00
SW B 2.00E-04 9.00E-04 5.00E-04 1.00E-04 2.00E-04 0.00E+00
WSW B 2.00E-04 1.20E-03 6.00E-04 5.00E-04 3.00E-04 0.00E+00
w B 3.00E-04 6.00E-04 1.90E-03 2.00E-04 2.00E-04 0.00E+00
WNW B . 6.00E-04 1.30E-03 5.00E-04 2.00E-04 0.00E+00 0.00E+00
NW B 9.00E-04 1,30E-03 2.00E-03 1.60E-03 8.00E-04 0.00E +00
NNW B 1.50E-03 3.10E-03 2.40E-03 5.00E-04 1.00E-04 1.00E-04
N Cc 2.30E-03 6.40E-03 1.00E-03 0.00E+00 0.00E+00 0.00E+00
NNE C 2.40E-03 2.40E-03 2.00E-04 3.00E-04 1.00E-04 0.00E+00
NE Cc 2.90E-03 | 2.40E-03 5.00E-04 0.00E+00 0.00E-+00 0.00E+00

TWRS EIS G-80 Volume Five




Appendix G Air Modeling
Table G.3.1.35 Stability Array for Year 1991 (cont'd)

Dir Stab wsl ws2 ‘ws3 ws4 wsS wsé
ENE o 3.00E-03 1.60E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
E C 2.80E-03 2.20E-03 3.00E-04 0.00E+00 0.00E+00 0.00E+00
ESE Cc 1.70E-03 1.30E-03 0.00E+00 0.00E+00 0.00E+00 O.dOE+00
SE C 7.00E-04 6.00E-04 0.00E+00 0.00E+00 0.00E-+00 0.00E+00
SSE c 8.00E-04 6.00E-04 1.00E-04 0.00E+00 0.00E+00 0.00E+00
S C 7.00E-04 8.00E-04 7.00E-04 2.00E-04 0.00E+00 0.00E+00
SswW C 8.00E-04 8.00E-04 3.00E-04 1.00E-04 2.00E-04 0.00E+00
SW Cc 2.00E-04 1.20E-03 3.00E-04 1.00E-04 5.00E-04 0.00E+00
WSwW C 5.00E-04 3.00E-04 3.00E-04 5.00E-04 2.00E-04 0.00E+00
w C 1.50E-03 1.50E-03 5.00E-04 5.00E-04 0.00E+00 0.00E+00
WNW C 1.20E-03 7.00E-04 6.00E-04 1.00E-04 0.00E+00 0.00E+00
NwW C 1.50E-03 3.40E-03 2.20E-03 1.00E-03 3.00E-04 2.00E-04
NNW C 1.50E-03 5.50E-03 1.60E-03 1.00E-04 0.00E-?-OO 0.00E+00
N D 1.28E-02 8.80E-03 2.80E-03 3.00E-04 0.00E+00 0.00E+00
NNE D 7.10E-03 4.20E-03 2.00E-03 2.00E-04 1.00E-04 0.00E+00
NE D 7.00E-03 1.90E-03 7.00E-04 0.00E+00 0.00E+00 0.00E+00
ENE D 5.90E-03 1.90E-03 2.00E-04 0.00E+00 0.00E+00 0.00E+00
E D 5.60E-03 4.30E-03 9.00E-04 0.00E+00 0.00E+00 0.00E+00
ESE D 4.60E-03 3.70E-03 2.00E-04 0.00E+00 0.00E+00 0.00E+00
SE D 6.20E-03 2.40E-03 1.00E-04 0.00E+00 0.00E+00 0.00E+00
SSE D 4.30E-03 2.30E-03 3.00E-04 1.00E-04 0.00E+00 0.00E+-00
S D 3.50E-03 2.40E-03 1.30E-03 7.00E-04 0.00E+00 0.00E+00
SSwW D 2.10E-03 1.00E-03 2.00E-03 1.40E-03 9.00E-04 0.00E+00
sw D 2.20E-03 1.40E-03 1.90E-03 1.70E-03 1.00E-03 5.00E-04
WswW D 2.80E-03 2.90E-03 3.10E-03 2.80E-03 1.00E-03 3.00E-04
w D 6.60E-03 6.20E-03 4.60E-03 2.30E-03 8.00E-04 9.00E-04
WNW D 5.30E-03 6.40E-03 4.40E-03 2.20E-03 2.00E-04 0.00E+00
NwW D 6.90E-03 1.63E-02 1.43E-02 1.03E-02 4.60E-03 6.00E-04
NNW D 5.70E-03 1.08E-02 5.30E-03 1.20E-03 5.00E-04 0.00E+00
N E 4.10E-03 6.50E-03 1.60E-03 6.00E-04 0.00E+00 0.00E+00
NNE E 3.00E-03 2.20E-03 6.00E-04 0.00E+00 0.00E+00 0.00E+00
NE E 1.50E-03 9.00E-04 2.00E-04 0.00E+00 | 0.00E+00 0.00E +00
ENE E 2.70E-03 7.00E-04 2.00E-04 0.00E+00 0.00E+00 0.00E+00
E E 2.60E-03 3.50E-03 1.00E-04 0.00E+00 d.OOE-i-OO 0.00E+00
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Appendix G Air Modeling
Table G.3.1.35 Stability Array for Year 1991 (cont'd)

Dir Stab wsl’ ws2 ws3 ws4 wsS ws6
ESE E 2.20E-03 2.30E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 .
SE E 4.30E-03 1.70E-03 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SSE E 3.00E-03 4,60E-03 6.00E-04 0.00E+00 0.00E+00 0.00E-+00
S E 4.50E-03 3.10E-03 1.70E-03 8.00E-04 1.00E-04 0.00E+00
SsSw E 3.60E-03 3.00E-03 1.20E-03’ 1.00E-03 3.00E-04 0.00E+00
SwW E 2.40E-03 5.30E-03 2.80E-03 1.60E-03 8.00E-04 1.00E-04
WSwW E 4,00E-03 7.00E-03 6.00E-03 2.90E-03 7.00E-04 1.00E-04
w E 6.90E-03 2.62E-02 1.51E-02 2.40E-03 2.00E-04 0.00E+00
WNW E 7.60E-03 2.03E-02 2.17E-02 4.90E-03 6.00E-04 0.00E+00
NW E 3.70E-03 1.86E-02 2.23E-02 1.64E-02 3.70E-03 2.00E-04
NNW E 3.50E-03 1.09E-02 5.50E-03 9.00E-04 0.00E+00 0.00E+00
N 1F 3.70E-03 2.60E-03 6.00E-04 0.00E+00 0.00E+00 | 0.00E+00
NNE F 2.30E-03 9.00E-04 0.00E-+00 0.00E+00 0.00E+00 0.00E+00
NE F 1.90E-03 6.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
ENE F 2.10E-03 7.00E-04 0.00E+00 0.00E+00" | 0.00E+00 0.00E+00
E F 3.40E-03 1.90E-03 1,00E-04 0.00E+00 0.00E+00 0.00E-+00
ESE F 1.90E-03 7.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SE F 3.00E-03 1.90E-03 0.00E+00 ‘ 0.00E+00 0.00E+00 0.00E+00
SSE F 3.30E-03 5.10E-03 1.40E-03 0.00E+00 | 0.00E+00 0.00E+00
S F 3.70E-03 7.00E-03 6.00E-04 0.00E+00 0.00E+00 0.00E+00
SSW F 2.30E-03 4.50E-03 6.00E-04 0.00E+00 0.00E+00 0.00E+00
SW F "2.90E-03 7.10E-03 9.00E-04 0.00E+00 0.00E+00 0.00E+00
Wsw F 3.10E-03 1.42E-02 3.60E-03 0.00E+00 0.00E+00 0.00E+00
w F 6.40E-03 3.32E-02 6.70E-03 2.00E-04 0.00E+00 0.00E+00
WNW | F 3.00E-03 2.58E-02 4.10E-03 0.00E+00 0.00E+00 0.00E+00
NwW F 3.70E-03 2.03E-02 1.24E-02 1.00E-04 0.00E+00 0.00E+00
NNW F 4.60E-03 1.09E-02 2.90E-03 0.00E+00 0.00E+00 0.00E+00
Notes:
dir = wind direction
stab = stability class )
wsl = wind speed category 1 ( 1.50 m/sec)
ws2 = wind speed category 2 (2.50 m/sec)
ws3 = wind speed category 3 (4.30 m/sec)
ws4 = wind speed category -4 (6.80 m/sec)
ws5 = wind speed category 5 (9.50 m/sec)
ws6 = wind speed category 6 (12.50 m/sec)
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Appendix G Air Modeling
Table G.3.1.36 Stability Array for Year 1992

Dir Stab wsl ws2 ws3 ws4 wsS ws6
N A 5.30E-03 1,24E-02 2.20E-03 2.00E-04 0.00E+00 0.00E+00
NNE A 3.00E-03 6.70E-03 9.00E-04 0.00E+00 0.00E+00 0.00E+00
NE TA 4.70E-03 4.40E-03 7.00E-04 0.00E+00 0.00E+00 - | 0.00E+00
ENE A 4.50E-03 5.70E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
E A 4.60E-03 7.60E-03 5.00E-04 1.00E-04 0.00E+00 0.00E+00
ESE A 1.60E-03 5.10E-03 2.00E-04 0.00E+00 0.00E+00 0.00E+00
SE A 1.30E-03 3.10E-03 1.00E-04 0.00E+00 0.00E+00 0.00E+00
SSE A | 7.00E-04 1.50E-03 3.00E-04 0.00E+00 0.00E+00 0.00E+00
s A 1.70E-03 7.00E-04 2.00E-04 1.00E-04 0.00E+00 0.00E+00
SSwW A 7.00E-04 1.00E-03 8.00E-04 1.00E-04 0.00E+00 0.00E+00
SW A 8.00E-04 1.90E-03 1.20E-03 8.00E-04 2.00E-04 0.00E+00
WSW A 5.00E-04 1.60E-03 3.10E-03 3.40E-03 9.00E-04 1.00E-04
w A 9.00E-04 1.20E-03 2.90E-03 1.90E-03 1.00E-03 0.00E+00
WNW A 1.30E-03 1.20E-03 1.00E-03 1.20E-03 0.00E+00 0.00E+00
NwW A 1.00E-03 3.00E-03 4.20E-03 5.80E-03 1.90E-03 1.00E-04
NNW A 1.40E-03 8.40E-03 6.60E-03 4.90E-03 8.00E-04 1.00E-04
N B 1.90E-03 5.30E-03 3.00E-04 3.00E-04 0.00E+00 0.00E+00
NNE B 2.20E03 | 1.70E-03 0.00E+00 0.C0E+00 0.00E+00 0.00E+00
NE B 2.10E-03 9.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
ENE B 1.40E-03 1.00E-03 2.00E-04 0.00E+00 0.00E+00 0.00E+00
E B 3.80E-03 1.90E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
ESE B 1.40E-03 1.90E-03 0.00E+00 0.00E+00 0.00E+00 0.00E-+00
SE B 7.00E-04 6.00E-04 1.00E-04 0.00E+00 0.00E+00 0.00E+00
SSE B 5.00E-04 8.00E-04 2.00E-04 0.00E+00 0.00E+00 0.00E+00
S B 9.00E-04 7.00E-04 0.00E+00 1.00E-04 0.00E+00 0.00E+00
SSW B 6.00E-04 2.00E-04 2.00E-04 0.00E+00 0.00E+00 0.00E+00
SwW B 3.00E-04 6.00E-04 2.00E-04 0.00E+00 0.00E+00 0.00E+00
WSW B 5.00E-04 2.00E-04 6.00E-04 5.00E-04 2.00E-04 0.00E+00
w B 6.00E-04 5.00E-04 1.30E-03 3,00E-04 0.00E+00 0.00E+00
WNW B 1.00E-03 1.00E-04 5.00E-04 1.00E-04 0.00E+00 0.00E+00
NwW B 9.00E-04 1.70E-03 2.00E-03 1.30E-03 5.00E-04 0.00E+00
NNW B 1.50E-03 4.60E-03 2.30E-03 7.00E-04 1.00E-04 0.00E+00
N C 3.40E-03 4.90E-03 3.00E-04 1.00E-04 0.00E+00 0.00E+00
NNE C 1.90E-03 1.20E-03 1.00E-04 0.00E+00 0.00E+00 0.00E+00
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Appendix G Air Modeling
Table G.3.1.36 Stability Array for Year 1992 (cont'd)

Dir Stab wsl ws2 ws3 ws4 wsS ws6
NE [} 2.10E-03 9.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
ENE C 1.20E-03 1.20E-03 1.00E-04 0.00E+00 0.00E+00 0.00E +00
E | o 1.60E-03 3.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
ESE o 5.00E-04 9.00E-04 2.00E-04 0.00E+00 0.00E-+00 0.00E+00
SE (o 5.00E-04 8.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SSE o] 5.00E-04 8.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
S C 3.00E-04 1.00E-04 1.00E-04 1.00E-04 0.00E+00 0.00E+00
Ssw C 2.00E-04 3.00E-04 2.00E-04 0.00E+00 0.00E+00 0.00E+00
SwW Cc 1.00E-04 5.00E-04 2.00E-04 2.00E-04 .| 0.00E+00 0.00E+00
WSW C 3.00E-04 6.00E-04 1.00E-04 1.30E-03 1.00E-04 1.00E-04
w o 7.00E-04 2.00E-04 9.00E-04 8.00E-04 1.00E-04 0.00E+00
WNW (o} 6.00E-04 1.20E-03 3.00E-04 3.00E-04 0.00E+00 0.00E+00
NW C 3.00E-04 1.90E-03 1.90E-03 9.00E-04 1.00E-04 0.00E+00
NNW C 1.00E-03 4.60E-03 1.70E-03 6.00E-04 1.00E-04 0.00E+00
N 5] 8.30E-03 9.10E-03 8.00E-04 0.00E+00 0.00E+00 0.00E+00
NNE D 7.60E-03 3.60E-03 1.00E-04 1.00E-04 0.00E+00 0.00E+00
NE D 4.70E-03 2.00E-03 2.00E-04 1.00E-04 0.00E+00 0.00E+00
ENE D 5.70E-03 1.70E-03 2.00E-04 0.00E+00 0.00E+00 0.00E+00
E D 7.60E-03 5.70E-03 3.00E-04 0.00E+00 0.00E+00 0.00E+00
ESE D 6.90E-03 2.70E-03 1.00E-04 0.00E+00 0.00E+00 0.00E+00
SE D 6.00E-03 2.70E-03 1.00E-04 0.00E+00 0.00E+00 0.00E+00
SSE D 4,90E-03 2.00E-03 6.00E-04 0.00E+00 0.00E+00 0.00E+00
S D 3.80E-03 1.90E-03 6.00E-04 0.00E+09 0.00E+00 0.00E+00
SSW D 2.30E-03 7.00E-04 2.00E-04 3.00E-04 0.00E+00 0.00E+00
SwW D 1.70E-03 7.00E-04 1.20E-03" , 5.00E-04 3.00E-04 3.00E-04
WSW D 1.70E-03 1.20E-03 1.00E-03 2.30E-03 5.00E-04 5.00E-04
w D 5.00E-03 2.80E-03 6.60E-03 2.30E-03 3.00E-04 0.00E+00
WNW D 2.70E-03 4.70E-03 6.50E-03 2.70E-03 0.00E+00 0.00E+00
NwW D 3.50E-03 1.27E-02 2.07E-02 1.27E-02 2.30E-03 0.00E+00
NNW D 6.10E-03 1.53E-02 6.00E-03 3.00E-03 6.00E-04 0.00E+00
N E 7.20E-03 4.40E-03 5.00E-04 0.00E-+00 0.00E+00 0.00E+00
NNE E 3.20E-03 1.00E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
NE E 3.10E-03 7.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
ENE E 4.20E-03 6.00E-04 1.00E-04 0.00E+00 0.00E+00 0.00E+00
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Appendix G

Air Modeling
Table G.3.1.36 Stability Array for Year 1992 (cont'd)
I pir Stab wsl ws2 ws3 wsd wss ws6
z E 5.20E-03 2.80E-03 1.00E-04 0.00E+00 0.00E+00 0.00E+00
'ESE E 2.40E-03 2.30E-03 1.00E-04 0.00E+00 0.00E+00 0.00E+00
SE . E 4.40E-03 2.90E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SSE E 4.60E-03 5.60E-03 6.00E-04 0.00E+00 0.00E+00 0.00E+00
S E 4.60E-03 3.60E-03 1.30E-03 1.00E-04 0 .QOB+OO 0.00E+00
SSW E 3.20E-03 1.50E-03 1.40E-03 7.00E-04 0.00E+00 0.00E+00
swW E 4.20E-03 2.40E-03 2.20E-03 1.00E-03 5.00E-04 1.00E-04
wsw E 4.00E-03 4.40E-03 3.50E-03 1.50E-03 2.00E-04 0.00E+00
| w E 7.60E-03 2.27E02 9.80E-03 1.70E-03 0.00E+00 0.00E+00
WNW E 5.20E-03 2.05E-02 1.85E-02 2.70E-03 0.00E-+00 0.00E+00
NwW E 6.90E-03 2.24E-02 2.72E-02 9.60E-03 1.00E-03 1.00E-04
NNW- E 6.70E-03 1.30E-02 5.30E-03 2.00E-03 1.00E-04 0.00E+00
N B 4,70E-03 2.80E-03 2.00E-04 0.00E+00 0.00E+00 0.00E+00
NNE F 2.10E-03 6.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
NE A F 2.00E-03 3.00E-04 * | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
ENE F 1.40E-03 8.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
E F 2.30E-03 6.00E-04 0.00E+00 0.00E+00 0.00E+0Q0 0.00E+00
ESE F 2.10E-03 1.50E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
-SE F 2.30E-03 2.30E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SSE F 3.10E-03 6.50E-03 8.00E-04 0.00E+00 0.00E+00 | 0.00E+00
S F 3.70E-03 7.50E-03 6.00E-04 0.00E+00 0.00E+00 0.00E+00
SSw F 3.40E-03 5.10E-03 1.00E-04 0.00E+00 0.00E+00 0.00E+00
SW F 4.70E-03 7.50E-03 5.00E-04 0.00E+00 0.00E+00 0.00E+00
wsw ‘ F 4.00E-03 1.25E-02 1.90E-03 1.00E-04 0.00E+00 0.00E+00
w F 7.60E-03 3.71E-02 5.90E-03 2.00E-04 0.00E+00 0.00E+00
WNW F 6.00E-03 2.29E-02 5.80E-03 0.00E+00 0.00E+00 0.00E+00
NwW F 4.60E-03 2.66E-02 1.41E-02 1.00E-04 0.00E+00 0.00E+00
NNW F 5.90E-03 1.39E-02 3.50E-03 0.00E+00 0.00E+00 0.00E+00
Notes:
Dir = wind direction
Stab = stability class
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Appendix G Air Modeling
o Table G.3.1.37 Stability Array for Year 1993
Dir Stab wsl ws2 ws3 wsé wsS ws6

N A 5.00E-03 8.90E-03 3.50E-03 4.00E-04 0.00E+00 | 0.00E+00
NNE A 6.00E-03 4.30E-03 2.80E-03 . | 2.00E-04 0.00E+00 | 0.00E+00
NE A 6.20E-03 2.90E-03 1.50E-03 1.20E-03 7.00E-04 0.00E+00
ENE A 3.60E-03 2.50E-03 9.00E-04 0.00E+00 | 0.00E+00 | 0.00E+00
E A 3.80E-03 4.50E-03 8.00E-04 0.00E+00 | 0.00E+00 | 0.00E+00
ESE A 3.60E-03 3.40E-03 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
SE A 1.60E-03 2.20E-03 0.00E+00 | 0.00E-+00 | 0.00E+00 | 0.00E+00
SSE A 1.30E-03 1.40E-03 5.00E-04 0.00E+00 | 0.00E+00 [ 0.00E+00
s A 7.00E-04 9.00E-04 1.00E-04 0.00E+00 | 0.00E+00 | 0.00E+00
SsSw A 8.00E-04 1.50E-03 7.00E-04 5.00E-04 0.00E+00 | 0.00E+00
sw A 8.00E-04 2.60E-03 2.10E-03 1.80E-03 1.00E-04 0.00E+00
wswW A 1.20E-03 1.20E-03 3.60E-03 3,90E-03 8.00E-04 0.00E+-00
w A 9.00E-04 1.80E-03 2.70E-03 2.60E-03 1.00E-04 0.00E+00
WNW A 6.00E-04 6.00E-04 4.00E-04 2.00E-04 0.00E+00 | 0.00E+00
NW A 1.50E-03 3.20E-03 3.60E-03 1.80E-03 1.40E-03 2.00E-04

NNW A 2.10E-03 5.70E-03 6.00E-03 1.80E-03 4.00E-04 0.00E+00
N B 3.30E-03 3.80E-03 6.00E-04 0.00E+00 | 0.00E+00 | 0.00E+00
‘NNE B 2.10E-03 9.00E-04 2.00E-04 1.00E-04 0.00E+00 | 0.00E+00
NE B 1.80E-03 9.00E-04 1.00E-04 0.00E+00 | 0.00E+00 | 0.00E+00
ENE B 1.10E-03 1.80E-03 2.00E-04 0.00E+00 | 0.00E+00 | 0.00E+00
E B 1.60E-03 7.00E-04 2.00E-04 0.00E+00 | 0.00E+00 | 0.00E+00
ESE B 7.00E-04 5.00E-04 1.00E-04 0.00E+00 | 0.00E+00 | 0.00E+00
SE B 1.60E-03 6.00E-04 0.00E+00 | 0.00E+00 | 0.00E+00 § 0.00E-+00
SSE B 9.00E-04 7.00E-04 1.00E-04 0.00E+00 | 0.00E+00 | 0.00E+00
S B 1.20E-03 6.00E-04 1.00E-04 1.00E-04 0.00E+00 { 0.00E+00
SSW B 8.00E-04 1.10E-03 2.00E-04 1.00E-04 0.00E+00 | 0.00E+00
sw B 9.00E-04 1.20E-03 5.00E-04 1.00E-04 0.00E+00 | 0.00E+00
WSW B 9.00E-04 6.00E-04 9.00E-04 7.00E-04 2,00E-04 0.00E+00
w B 9.00E-04 8.00E-04 1.10E-03 2.00E-04 4.00E-04 0.00E+00
WNW B 6.00E-04 5.00E-04 6.00E-04 0.00E+00 | 0.00E+00 | 0.00E+00
NW B 9.00E-04 2.60E-03 2.20E-03 8.00E-04 7.00E-04 0.00E+00
NNW B 1.40E-03 3.60E-03 1.10E-03 2.00E-04 2.00E-04 0.00E+00
N c 2.80E-03 4.50E-03 5.00E-04 1.00E-04 0.00E+00 | 0.00E+00
NNE c 1.40E-03 1.10E-03 5.00E-04 1.00E-04 0.00E+00 | 0.00E+00
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Air Modeling
Table G.3.1.37 Stability Array for Year 1993 (cont'd)

Dir Stab wst ws2 ws3 wsd ws5 ws6
NE Cc 1.10E-03 8.00E-04 2.00E-04 1.00E-04 0.00E+00 0.00E+00
ENE [ed 1.10E-03 7.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
E C 1.50E-03 9.00E-04 1.00E-04 0.00E+00 0.00E+00 0.00E+00
ESE C 1.20E-03 1.30E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SE C 7.00E-04 2.00E-04 -0.00E+00 0.00E+00 0.00E+00 * | 0.00E+00
SSE C 9.00E-04 4.00E-04 1.00E-04 0.00E+00 0.00E+00 0.00E+00
S C 7.00E-04 6.00E-04 2.00E-04 0.00E+00 0.00E+00 0.00E+00
SSw C 8.00E-04 _4.00E—04 2.00E-04 4,00E-04 0.00E+00 0.00E+00
SwW o 9.00E-04 6.00E-04 2.00E-04 2.00E-04 0.00E+00 0.00E+00
WsSwW C 5.00E-04 6.00E-04 2.00E-04 4.00E-04 0.00E+00 0.00E+00
w C 9.00E-04 1.90E-03 8.00E-04 5.00E-04 4.00E-04 0.00E+00
WNW C 1.40E-03 1.40E-03 6.00E-04 1.00E-04 0.00E+00 0.00E+00
NW o 1.90E-03 3.90E-03 4,90E-03 5.00E-04 2.00E-04 0.00E+00
NNW C 1.90E-03 4.80E-03 1.80E-03 6.00E-04 0.00E+00 0.00E+00
N D 1.15E-02 9.50E-03 1.30E-03 5.00E-04 0.00E+00 0.00E+00
NNE D 7.70E-03 3.50E-03 5.00E-04 6.00E-04 0.00E+00 0.00E+00
NE D 6.20E-03 2.20E-03 1.00E-04 6.00E-04 0.00E+00 0.00E+00
ENE D 6.90E-03 1.10E-03 5.00E-04 4.00E-04 0.00e+00 0.00e+00
E D 9.00E-03 2.90E-03 2.00E-04 0.00E+00 0.00E+00 0.00E+00
ESE D 4.60E-03 1.60E-03 . 1.00E-04 0.00E+00 0.00E+00 0.00E+00
SE D 4.60E-03 2.20E-03 2.00E-04 0.00E+00 0.00E +00 0.00E+00
SSE D 4.20E-03 2.60E-03 2.00E-04 0.00E+00 0.00E+00 0.00E+00
S D 3.50E-03 2.50E-03 7.00E-04 1.00E-04 0.00E+00 0.00E+00
SSW D 2.80E-03 1.80E-03 7.00E-04 7.00E-04 0.00E+00 0.00E+00
SwW D 2.30E-03 1.60E-03 1.40E-03 1.30E-03 5.00E-04 0.00E+00
wsw D 3.40E-03 1.80E-03 1.10E-03 9.00E-04 2.00E-04 1.00E-04
w b 6.70E-03 5.60E-03 3.60E-03 2.60E-03 6.00E-04 0.00E+-00
WNW b 5.00E-03 6.20E-03 2.20E-03 2.70E-03 1.00E-04 0.00E+00
NwW D 6.80E-03 1.45E-02 1.88E-02 7.30E-03 2.20E-03 1.00E-04
NNW D 8.60E-03 1.31E-02 8.60E-03 2.70E-03 1.00E-04 0.00E+00
N E 6.00E-03 4.50E-03 6.00E-04 1.00E-04 0.00E+00 0.00E+00
NNE E 3.00E-03 1.60E-03 9.00E-04 5.00E-04 0.00E+00 0.00E+00
NE E 3.20E-03 1.40E-03 6.00E-04 1.00E-04 1.00E-04 0.00E+00
ENE E 3.00E-03 1.10E-03 0.00E +00 0.00E+00 0.00E+00 0.00E+00
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Table G.3.1.37 Stability Array for Year 1993 (cont'd) . l .

Dir Stab wsl ws2 . ws3 ws4 wsS ws6é

E E 5.20E-03 2.30E-03 7.00E-04 0.00E+00 0.00E+00 0.00E+00
ESE E 4.20E-03 1.90E-03 0.00E+00 4.00E-04 1.00E-04 0.00E+00
SE E 5.30E-03 2.00E-03 1.00E-04 0.00E+00 0.00E+00 0.00E+00
SSE E 5.50E-03 4.10E-03 6.00E-04 0.00E+00 0.00E+00 0.00E+00
S E 4.10E-03 3.60E-03 7.00E-04 6.00E-04 0.00E+00 0.00E+00
SSW E 3.80E-03 1.90E-03 1.10E-03 6.00E-04 1.00E-04 0.00E+00
SwW E 4.50E-03 3.30E-03 9.00E-04 1.40E-03 9.00E-04 1.00E-04

| wsw E 5.90E-03 4.80E-03 2.20E-03 1.30E-03 2.00E-04 1.00E-04
w E 8.90E-03 1.71E-02 1.07E-02 3.60E-03 2.00E-04 0.00E+00
WNW E 6.30E-03 2.09E-02 1.37E-02 2.30E-03 0.00E+00 1.00E-04
NW E 7.00E-03 2.45E-02 2.40E:02 1.06E-02 1.20E-03 5.00E-04
NNW E 4.30E-03 1.34E-02 5.70E-03 2.00E-03 4.00E-04 0.00E+00
N F 6.20E-03 4.10E-03 2.00E-04 0.00E+00 0.00E+00 0.00E+00
NNE F 2.30E-03 9.00E-04 1.00E-04 0.00E+00 0.00E+00 0.00E-+00
NE F 2.80E-03 7.00E-04 2.00E-04 0.00E+00 0.00E+00 0.00E+00
ENE F 2.10E-03 7.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
E F 3.60E-03 2,20E-03 4.00E-04 0.00E+00 0.00E+00 0.00E+00
ESE F 2.30E-03 't 7.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SE F 3.60E-03 2.50E-03 0.00E+00 0.00E-+00 0.00E+00 0.00E+00
SSE F 3.60E-03 4.60E-03 6.00E-04 0.00E+00 0.00E+00 0.00E+00
S F 5.40E-03 7.50E-03 2.00E-04 2.00E-04 0.00E+00 0.00E+00
SSW F 4.60E-03 5.50E-03 4.00E-04 0.00E+00 1.00E-04 0.00E+00
SW F 4.00E-03 7.70E-03 9.00E-04 1.00E-04 0.00E+00 1.00E-04
WSW F 3.50E-03 1.36E-02 3.60E-03 2.00E-04 0.00E+00 0.00E+00
w F 7.00E-03 2.65E-02 5.20E-03 4.00E-04 0.00E+00 0.00E+00
WNW F 5.40E-03 2.08E-02 3.00E-03 0.00E+00 0.00E+00 0.00E+00
NwW F 5.60E-03 2.50E-02 1.37E-02 1.00E-04 0.00E+00 0.00E+00
NNW F 5.60E-03 1.11E-02 2.30E-03 0.00E+00 0.00E+00 0.00E+00
Notes:

Dir = wind direction
Stab = stability class
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Table G.4.0.1 Modeling Results for the No Action Alternative (Tank Waste)
Pollutant Averaging Concentration Location . Standard or Level
. Period (ug/m) o y)m Federal State
(pg/m’) (ng/m*)
Carbon Monoxide 1 hour 2.4 E-02 571700, 127700 40,000 40,000
8 hour 1.6 E-02 571700, 127700 10,000 10,000
Nitrogen Oxides Annual (1993) 1.1E-05 583500, 128500 100 100
1,3 -Butadiene Annual (1993) 7.58-07 583500, 128500 N/A 0.0036
2 -Hexanone 24 hour 1.1E-03 573400, 126700 N/A 67
2 -Pentanone 24 hour 1.7 E-03 573400, 126700 N/A 2300
Acetone 24 hour 2.1 E02 573400, 126700 N/A 5900
Acetonitrile 24 hour 9.8 E-03 573400, 126700 N/A 24
Ammonia 24 hour 6.9 E-02 571700, 127700 N/A 100
Benzene Annual (1993) 6.0E-06 583500, 128500 N/A 0.12
Heptane 24 hour 1.2 E-03 573400, 126700 N/A 5500
Hexane 24 hour 1.3 E-03 573400, 126700 N/A 200
Methyl Isobutyi Ketone 24 hour 9.0 E-05 585500, 144500 N/A 680
N-Butyl Alcohol 24 hour 1.0E-05 585500, 144500 N/A 500
Nonane 24 hour 6.5 E-03 573400, 126700 - NIA . 3500
Octane 24 hour 6.8 E-04 573400, 126700 N/A 4700
Phosphoric Acid, 24 hour 1.3 E03 569500, 130500 N/A 3.3
Tributyl Ester .
Toluene 24 hour 9.5 E-05 573400, 126700 N/A 400
Note:

. pg/m® = Micrograms per cubic meter
Annual average concentrations shown are the maximum value predicted using data from meteorological years 1989-1993.
The number in parenthesis represents the data year producing the highest impact.
Impact from the No Action alternative (capsules) are also analyzed in this table.
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Appendix G Air Modeting
Table G.4.0.2. Modeling Results for the Long-Term Management Alternative Phase 1
Pollutant Averaging Concentration Location Standard or Level
Period (egfm’y xy)m Federal State
(pg/m’) (ng/m’)
Carbon Monoxide 1 hour 2.5 567900, 130300 40,000 40,000
' 8 hour 1.8 567900, 130300 10,000 10,000
Nitrogen Oxides Annual 2.2E-03 583500, 128500 100 100
| (1992)
Sulfur Oxides 1 hour 0.13 583500, 128500 N/A 655
3 hour 0.11 583500, 128500 1300 1300
24 hour 5.0B-02 583500, 128500 365 260
Annual 7.2E-04 583500, 128500 80 60
(1992) .
PM-10 24 hour 1.4 583500, 128500 150 150
Annuat 2.0E-02 583500, 128500 50 50
(1992} .
Formaldehyde Annual 7.1E-05 583500, 128500 N/A 0.077
(1992)
1,3 -Butadiene Annual " 1.9E06 569500, 130500 N/A 0.0036
{1993)
2 -Hexanone 24 hour 3.1E-03 563700, 132200 N/A 67
2 -Pentanone 24 hour 5.0E-03 ) 563700, 132200 N/A 2300
Acetone 24 hour 6.0E-02 563700, 132200 N/A 5900
Acetonitrile 24 hour 3.0E-02 563700, 132200 N/A 24
Ammonia 24 hour 0.30 563700, 132200 N/A 100
Benzene Annual 1.5E-05 569500, 130500 N/A 0.12
(1993)
Heptane 24 hour 3.5E-02 563700, 132200 N/A 5500
Hexane 24 hour 3.7E-03 563700, 132200 N/A 200
Methyl Isobutyl Ketone 24 hour 9.0E-05 585500, 144500 N/A 680
N-Butyl Alcohol 24 hour 10.E-03 585500, 144500 N/A 500
Nonane 24 hour 1.9E-03 563700, 132200 N/A 3500
Octane 24 hour 2E-03 563700, 132200 N/A 4700
Phosphoric Acid, 24 hour 5.4E-03 563700, 132200 N/A 33
Tributyl Ester ,
Toluene 24 hour 2.8E-04 563700, 132200 N/A 400
Note:

pg/m* = Micrograms per cubic meter
Annual average concentrations shown are the maximum value predicted using data from meteorological years 1989-1993,
The number in parenthesis represents the data year producing the highest impact.
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Table G.4.0.3 Modeling Results for the Long-Term Management Alternative Phase 2
Pollutant Averaging Concentration Location Standard or Level
Period (egfm) ) m Federal State
(ng/m’) (pg/m’)
Carbon Monexide 1 hour 2.5 571500, 128500 40,000 40,000
' 8 hour 1.8 571500, 128500 10,000 10,000
Nitrogen Oxides Annual (1992) 2.2E-03 583500, 128500 100 100
Sulfur Oxides 1 hour 1.3E-01 571500, 128500 N/A 655
3 hour 1.1E-01 571500, 128500 1300 N/A
24 hour 5.0E-02 571500, 128500 365 260
Annual (1992) 7.2E-04 583500, 126500 80 60
PM-10 24 hour 1.4 571500, 128500 150 150
. Annual (1992) 2.06-02 583500, 128500 50 50
Formaldehyde Annual (1992) 7.1E-05 583500, 128500 N/A 0.077
1,3 -Butadiene Annual (1993) 7.7E-06 583500, 128500 N/A 0.0036
2 -Hexanone 24 hour 1.1E-03 567900, 130300 N/A 67
2 -Pentanone 24 hour 1.8E-03 567900, 130300 N/A - 2300
Acetone 24 hour 2.2E-02 567900, 130300 N/A 5900
Acetonitrile 24 hour 1.0E-02 567900, 130300 N/A 24
Ammonia 24 hour 6.9E-02 571700, 127700 N/A 100
Benzene Annual (1993) 6.1E-06 583500,128500 N/A 0.12
Heptane 24 hour 1.3E-03 567900, 130300 N/A 5500
Hexane 24 hour 1.3E-03 567900, 130300 N/A 200
Methyi Isobutyl Ketone 24 hour 9.0E-05 585500, 144500 N/A 680
N-Butyl Alcohot 24 hour 1.0E-02 585500, 144500 N/A 500
Nonane 24 hour 6.8E-04 567900, 130300 N/A 3500
Octane 24 hour 7.1E-04 567900, 130300 N/A 4700
Phosphoric Acid, 24 hour 1.4E-03 569500, 130500 N/A 33
Tributyl Ester .
Toluene 24 hour 1.0E-04 567900, 130300 N/A 400 ;
Note:

pg/m® = Micrograms per cubic meter
Annual average concentrations shown are the maximum value predicted using data from meteorological years 1989-1993.
The number in parenthesis represents data year producing the highest impact.

TWRS EIS

G-91

Volume Five



Appendix G

Air Modeling
Table G.4.0.4 Modeling Results for the In Situ Fill and Cap Alternative
Pollutant Averaging Concentration , Location Standard or Level
Period (ug/m) ) m Federal State
(ng/m’) (pg/m)
Carbon Monoxide 1 hour 49 563700, 132200 40,000 40,000
: 8 hour 35 563700, 132200 10,000 10,000
Nitrogen Oxides Annual (1992) 4.5B-03 569500, 130500 100 100.
Sulfur Oxides 1 hour 24 563700, 132200 N/A 655
3 hour 21 563700, 132200 1300 N/A
24 hour 9.5 563700, 132200 365 260
Annual (1992) 9.6E-02 569500, 130500 80 60
PM-10 24 hour 4.0 563700, 132200, 150 150
Annual (1992} 0.29 571500, 128500 50 50
Formaldehyde Annual (1992) 7.7E-05 569500, 130500 N/A 0.077
1,3 -Butadiene Annual (1993) 1.9E-06 569500, 130500 N/A 0.0036
2 -Hexanone 24 hour 3.0E-03 564800, 131200 N/A 67
2 -Pentanone 24 hour ~ 4.7E-03 564800, 131200 N/A 2300
Acetone 24 hour 6.0E-02 564800, 131200 N/A 5900
Acetonitrile 24 hour 3.0E-02 564800, 131200 N/A 24
Ammonia 24 hour 0.3¢ 564800, 131200 N/A 100
Benzene Annual (1993) 1.5E-05 569500, 130500 N/A 0.12
Heptane 24 hour 3.3E-03 564800, 131200 N/A 5500
Hexane 24 hour 3.5E-03 564800, 131200 N/A 200
Methyl Isobutyl Ketone 24 hour 9.0E-05 585500, 144500 N/A 680
N-Butyl Alcohol 24 hour 10E-03 585500, 144500 N/A 500
Nonane 24 hour 1.8E-03 564800, 131200 N/A . 3500
Octane 24 hour 1.9E-03 564800, 131200 N/A 4700
Phosphoric Acid, 24 hour 5.2E-03 564800, 131200 N/A 3.3
Tributyl Ester
Toluene ~ 24 hour 2.6E-04 564800, 131200 N/A 400
Note:

pg/m? = Micrograms per cubic meter
Annual average concentrations shown are the maximum value predicted using the data meteorological years 1989-1993.
The number in parenthesis represents data year producing the highest impact.
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Appendix G Air Modeling
Table G.4.0.5 Modeling Results for the In Situ Vitrification Alternative
Pollutant Averaging Concentration Location Standard or Level
Period (eglm) ®ym Federal State
(pg/m’) (ng/m’)
Carbon Monoxide 1 hour 980 563700, 132200 40,000 40,000
8 hour 690 563700, 132200 10,000 10,000
Nitrogen Oxides Annual (1993) 1.5 569500, 130500 100 100
Sulfur Oxides 1 hour 68 563700, 132200 N/A 655
3 hour 6.1 563700, 132200 1300 N/A
24 hour 27 563700, 132200 365 260
Annual (1992) 2.8E-01 569500, 130500 80 60
PM-10 24 hour 96 563700, 132200 150 150
Annual (1992) 1.0 569500, 130500 50 50
Formaldehyde Annual (1992) 3.1E-04 569500, 130500 N/A 0.077
1,3 -Butadiene Annual (1993) 7.5E07 569500, 130500 N/A 0.0036
2 -Hexanone 24 hour 1.1E-03 573400, 126700 N/A 67
2 -Pentanone 24 hour 1.7E-03 573400, 126700 N/A 2300
Acetone 24 hour 2.0E-02 573400, 126700 N/A 5900
Acetonitrile 24 hour 9.8E-03 573400, 126700 N/A 24
Ammonia 24 hour 0.85 559500, 132500 N/A 100
Benzene Annual (1993) 6.0E-06 569500, 130500 N/A 0.12
Heptane 24 hour 1.2E-03 573400, 126700 N/A 5500
Hexane 24 hour 1.3E-03 573400, 126700 N/A 200
Methy! Isobuty] Ketone 24 hour 9.0E-05 585500, 144500 N/A 680
N-Butyt Alcohol 24 hour 10E-03 585500, 144500 N/A 500
Nonane 24 hour 6.5E-04 573400, 126700 N/A 3500
Octane 24 hour 6.8E-04 573400, 126700 N/A 4700
Phosphoric Acid, 24 hour © 1.3E-03 569500, 130500 N/A 3.3
Tributyl Ester '
Toluene 24 hour 9.5E-05 573400, 126700 N/A 400
Note:

pg/m® = Micrograms per cubic meter
Annual average concentrations shown are the maximum value predicted using data from meteorological years 1989-1993.
The number in parenthesis represents data year producing the highest impact.
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Table G.4.0.6 Modeling Results for the Ex Situ Intermediate Separations Alternative - Construction Phase

Pollutant Averaging Concentration Location Standard or Level
Feriod (egfm’) ®y)m Federal State
(pg/m’) (ng/m?’)
Carbon Monoxide 1 hour 2900 567900, 130300 40,000 40,000
8 hour 2050 567900, 130300 10,000 10,000
Nitrogen Oxides Annual (1992) 1.9 583500, 128500 . 100° 100
Sulfur Oxides 1 hour 73 567900, 130300 N/A 655
3 hour 6.5 567900, 130300 1300 N/A
24 hour 2.9 567900, 130300 365 260
Annual (1992) 2.7E-02 583500, 128500 80 60
PM-10 24 hour 93 567900, 130300 150 150
Annual (1992) 1.0 583500, 128500 50 50
Formaldehyde Annual (1992) 4.8E-04 583500, 128500 N/A 0.077
1,3 -Butadiene Annual (1993) 7.5E-07 583500, 128500 N/A 0.0036
2 -Hexanone 24 hour 1.1E-03 573400, 126700 N/A 67
2 -Pentanone 24 hour 1.7E-03 573400, 126700 N/A 2300
Acetone 24 hour 2.0E-02 573400, 126700 N/A 5900
Acetonitrile 24 hour 9.8E-03 573400, 126700 N/A 24
Ammonia 24 hour 7.0E-02 571700, 127700 N/A 100
Benzene Annual (1993) 6.0E-06 583500, 128500 N/A 0.12
Heptane 24 hour 1.2E-03 573400, 126700 N/A 5500
Hexane 24 hour 1.3E-03 573400, 126700 N/A 200
Methyl Isobutyl Ketone 24 hour 9.0E-05 585500, 144500 N/A 680
N-Butyl Alcohol 24 hour 10E-03 585500, 144500 N/A 500
Nonane 24 hour 6.5E-04 . 573400, 126700 N/A 3500
Octane 24 hour 6.8E-04 573400, 126700 _N/A 4700
Phosphoric Acid, 24 hour 1.3E-03 569500, 130500 N/A 3.3
Tributyl Ester '
Toluene 24 hour 9.5E-05 573400, 126700 N/A 400
Note: I

pg/m® = Micrograms per cubic meter
Annual average concentrations shown are the maximum value predicted using data from meteorological years 1989-1993.
The number in parenthesis represents data year producing the highest impact.
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Table G.4.0.7 Modeling Results for the Ex Situ Intermediate Separations Alternative - Operation Phase

Pollutant Averaging Concentrathn " Location Standard or Level
. Period (ug/m’) & y)m Federal State
(rg/m’) (xg/m’)
Carbon Monoexide 1 hour 60 585500, 142500 40,000 * 40,000
8 hour 42 585500, 142500 10,000 10,000
Nitrogen Oxides Annual (1992) 0.12 569500, 130500 100 100
Sulfur Oxides 1 hour 4.9 585500, 142500 N/A 655
3 hour 4.4 585500,142500 1300 N/A
24 hour 2.0 585500, 142500 365 260 .
Annual (1990) 2.1E-02 587500, 140500 80 60
PM-10 24 hour 0.75 564800, 142500 150 150
Annual (1993) 7.8E-03 569500, 130500 50 50
Formaldehyde Annual (1992) . 2.8E-05 569500, 130500 N/A 0.077
1,3 -Butadiene Annual (1993) 1.9E-06 569500, 130500 N/A 0.0036
2 -Hexanone 24 hour 3.1E-03 563700, 132200 N/A 67
2 -Pentanone 24 hour 5.0E-03 563700, 132200 N/A 2300
Acetone 24 hour 6.0E-02 563700, 132200 N/A 5900
Acetonitrile 24 hour 3.0E-02 563700, 132200 N/A 24
Ammonia 24 hour 0.40 563700, 132200 N/A 100
Antimony Compounds 24 hour 1.1E-08 585500, 142500 N/A 1.7
Arsenic Compounds Annual (1990) 7.4E-11 587500, 140500 - N/A 0.00023
Barjum Oxide 24 hour ) 1.2E-08 585500, 142500 N/A 1.7
Benzene Annual (1993) 1.5E-05 169500, 130500 N/A 0.12
Beryllium Compounds Annual (1990) 1.4E-12 587500, 140500 N/A 0.00042
Boric Oxide 24 hour 1.2E-05 585500, 142500 N/A -33
Cadmium Compounds Annual (1990) 6.8E-10 587500, 140500 N/A 0.00056
Calcium Oxide 24 hour 2.4E-05 585500, 142500 N/A 6.7
Annual 1.1E-05 585500, 142500 N/A 0
Chromium Compounds 24 hour 1.7E-06 585500, 142500 N/A 1.7
) Annual (1990) 1.8E-08 587500, 140500 N/A 0.00083
Cobalt Compounds 24 hour 5.0E-09 585500, 142500 N/A 0.17
Ferric Oxide 24 hour 5.0E-06 585500, 142500 N/A 17
Fluoride (as HF) 24 hour 0.12 585500, 142500 N/A 2.9
HC! 24 hour 5.0E-02 585500, 142500 N/A 7
Heptane 24 hour 4.0E-03 563700, 132200 N/A 5500
Hexane 24 hour 4.0E-03 563700, 132200 N/A 200
Todine 24 hour 4.0E-03 585500, 142500 N/A 3.3
Lead Compounds 24 hour 1.7B-07 585500, 142500 N/A 0.5
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Table G.4.0.7 Modeling Results for the Ex Situ Intermediate Separations Alternative - Operation Phase (cont'd)

Pollutant Averaging Concentration Location Standard or Level
Perlod (ng/m’) @ y)m Federal State .
‘ (pg/m’) (ug/m’)

Magnesium Oxide 24 hour 2.4B-05 585500, 142500 N/A 33
Manganese Compounds 24 hour 9,7E-07 585500, 142500 N/A 0.4
Methyl Isobutyl Ketone 24 hour’ 9.0E-05 563700, 132200 N/A 680
N-Butyl Alcohotl 24 hour 1.0E-02 " 585500, 144500 N/A 500
Nickel Compounds Annual (1990) 9.6E-06 587500, 140500 N/A 0.0021
Nitric Acid 24 hour 2.0E-02 585500, 142500 N/A 17
Nonane 24 hour 1.9E-03 563700, 132200 N/A 3500
Octane 24 hour 2E03 563700, 132200, N/A 4700
Phosphoric Acid, 24 hour 1.0E-02 563700, 132200 N/A 3.3
Tributyl Ester .
Selenium Compounds 24 hour 1.9E-08 585500, 142500 N/A 0.67
Silver Oxide 24 hour 2.1E-09 585500, 142500 N/A . 0.033
Tellurium Trioxide 24 hour 1.5E-09 585500, 142500 N/A 0.33
Toluene 24 hour 2.8E-04 563700, 132200 N/A 400
Uranium Trioxide 24 hour 7.2E-06 585500, 142500 . N/A 0.67
Vanadium Pentoxide 24 hour 4.2E-10 585500, 142500 N/A 0.17
Zinc Oxide 24 hour 1.6E-08 585500, 142500 N/A 17
Zirconium Oxide 24 hour 3.3E-06 585500, 142500 N/A 17

Note:

pg/m® = Micrograms per cubic meter

Annual average concentrations shown are the maximum value predicted using data from meteorological years 1989-1993.
* The number in parenthesis represents data year producing the highest impact.
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"Table G.4.0.8 Modeling Results for, the Ex Situ No Separations Alternative - Construction Phase

Pollutant Averaging Concentration Location Standard or Level
Period (ug/) o ym Federal State
(pg/m®) (ug/n’)
Carbon Monoxide 1 hour 2500 567900, 130300 40,000 40,000
' 8 hour 1700 567900, 130300 10,000 10,000
Nitrogen Oxides Annual (1992) 1.6 583500, 128500 100 100
Sulfur Oxides 1 hour 6.6 567900, 130300 N/A 655
3 hour 6.0 567900, 130300 1300 N/A
24 hour 2.7 567900, 130300 365 260
Annual (1993) 3.0E-02 569500, 130500 80 60
PM-10 24 hour 85 567900, 130300 150 150
Annual (1992) 0.88 583500, 128500 50 50
Formaldehyde Annual (1992) 1.7E-03 569500, 130500 N/A 0.077
1,3 -Butadiene Annual (1993) 7.5E07 583500, 128500 N/A 0.0036
2 -Hexanone 24 hour 1.1E-03 573400, 126700 N/A 67
2 -Pentanone 24 hour . 1.7E-03 573400, 126700 N/A 2300
Acetone 24 hour 2.0E-02 573400, 126700 N/A 5900
i Acetonitrile 24 hour 9.8E-03 573400, 126700 N/A 24
Ammonia 24 hour 7.0E-02 * 571700, 127700 N/A 100
Benzene Annuatl (1993) 6.0E-06 583500, 128500 N/A 0.12
Heptane 24 hour 1.2E-03 573400, 126700 N/A 5500
Hexane 24 hour 1.3E-03 573400, 126700 N/A 200
Methyl Isobutyl Ketone 24 hour 9.0E-05 585500, 144500 N/A 680
N-Butyl Alcohol 24 hour 10E 03 585500, 144500 N/A 500
Nonane 24 hour 6.5E-04 573400, 126700 N/A 3500
Octane 24 hour 6.8E 04 573400, 126700 N/A 4700
Phosphoric Acid, 24 hour 1.3E-03 569500, 130500 N/A 3.3
Tributyl Ester
Toluene 24 hour 9.5E-05 573400, 126700 N/A 400
Note:

ug/m® = Micrograms per cubic meter .
Annual average concentrations shown are the maximum value predicted using data from meteorological years 1989-1993.
The number in parenthesis represents data year producing the highest impact.
Modeling results from vitrification and calcination are the same.
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Appendix G

Air Modeling

Table G.4.0.9 Modeling Results for the Ex Situ No Separations Alternative - Operation Phase

Pollutant Averaging Concentration Location Standard or Level
Period g/} & y)m Federal State
(g/m’) | (ug/m’)
Carbon Monoxide 1 hour 85 585500, 142500 40,000 40,000
8 hour 60 585500, 142500 10,000 10,000
Nitrogen Oxides Annual (1992) 0.12 (vitrification) 569500, 130500 100 100
Annual (1992) 0.13 (calcination) 569500, 130500 100 100
Sulfur Oxides 1 hour 8.6 585500, 142500 N/A 655
3 hour 1.7 585500, 142500 1300 N/A
24 hour 3.41 585500, 142500 365 260
Annual (1990) 3.0E-02 587500, 140500 80 60
PM-10 24 hour 0.75 564800, 131200 150 150
Annual (1992) 7.9E-03 569500, 130500 50 50
Formaldehyde Annual (1992) 2.8E-05 569500, 130500 N/A 0.077
1,3 -Butadiene Annual (1993) 1.9E-06 569500, 130500 N/A 0.0036
2 -Hexanone 24 hour 3.1E-03 563700, 132200 N/A - 67
2 -Pentanone 24 hour 5.0E-03 563700, 132200 N/A 2300
Acetone 24 hour 6.0E-02 563700, 132200 N/A 5900
Acetonitrile 24 hour 3.0E-02 563700, 132200 N/A 24
Ammonia 24 hour 0.38 563700, 132200 N/A 100
Antimony Compounds 24 hour 2.0E-10 585500, 142500 N/A 1.7
Arsenic Compounds Annual (1990) 9.2E-13 587500, 140500 N/A 0.00023
Benzene Annual (1993) 1.5E-05 569500, 130500 N/A 0.12
Beryllium Compounds Annual (1990) 1.9E-12 587500, 140500 N/A 0.00042
Boric Oxide 24 hour 3.4E-06 585500, 142500 N/A 33
Cadmium Compounds Annual (1950) 8.6E-12 587500, 140500 N/A 0.00056
Calcium Oxide 24 hour 2.6E-07 585500, 142500 N/A 6.7
Chromium Compounds 24 hour 2.1E-08 585500, 142500 N/A 1.7
Annual (1990) 1.9E-10 587500, 140500 0.00083
Cobait Compounds 24 hour 9.2E-11 585500, 142500 N/A 0.17
Ferric Oxide 24 hour 1.0E-07 585500, 142500 N/A 17
Fluoride (as HF) 24 hour 0.27 585500, 142500 N/A 2.9
HCt 24 hour 0.11 585500, 142500 N/A 7
Heptane . 24 hour 4.0E-03 563700, 132200 N/A 5500
Hexane 24 hour 4.0E-03 563700, 132200 N/A 200
Todine 24 hour 5.0E-03 585500, 142500 N/A 3.3
Lead Compounds 24 hour 3.0E-09 585500, 142500 N/A 0.5
Magnesium Oxide 24 hour 2.4E-07 585500, 142500 N/A 33
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Appendix G . Air Modeling

Table G.4.0.9 Modeling Resuits for the Ex Situ No Separations Alternative - Operation Phase (cont'd)

Pollutant Averaging Concentration ' Location Standard or Level K
Period (ug/m) xy)m ]
Federal State °
wgm’) | (ug/m’) |
Manganese Compounds 24 hour 1.9E-05 585500, 142500 N/A 0.4
Methyl Isobutyl Ketone 24 hour 9.0E-05 563700, 132200 N/A 680
Nitric Acid 24 hour 2.0E-02 585500, 142500 N/A 17
Nonane 24 hour 1.9E-03 563700, 132200 N/A 3500
Octane 24 hour 2.0E-03 563700, 132200 N/A 4700
Phosphoric Acid, 24 hour 1.0E-02 563700, 132200 N/A 3.3
Tributyl Ester
Selenium Compounds 24 hour 3.1E-10 585500, 142500 N/A 0.67
Silver Oxide 24 hour 3.8E-11 585500, 142500 N/A 0.033
Tellurium Trioxide 24 hour 2.8E-11 585500, 142500 N/A 0.33
Toluene 24 hour 2.8E-04 563700, 132200 N/A 400
Uranium Trioxide 24 hour 1.4E07 585500, 142500 N/A 0.67
Vanadium Pentoxide - 24 hour . 7.0E-12 585500, 142500 N/A 0.17
Zinc Oxide 24 hour 2.4E-10 585500, 142500 N/A 17
Zirconium Oxide 24 hour 6.7E-08 585500, 142500 N/A 17 }
Note:

pg/m® = Micrograms per cubic meter

Annual average concentrations shown are the maximum value predicted using data from meteorological years 1989-1993.
The number in parenthesis represents data year producing the highest impact.

Additional emissions from routine operations of tank farm and evaporator are as shown in Table G.3.1.3.
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Air Modeling

Table G.4.0.10 Modeling Results for the Ex Situ Extensive Separations Alternative - Construction Phase

Pollutant Averaging Concentration Locatish Standard or Level
Period (eg/m’) & y)m Federal State
(ug/m®) (ng/m’)
Carbon Monoxide 1 hour 3500 571500, 128500 40,000 40,000
' 8 hour 2500 571500, 128500 10,000 10,000
Nitrogen Oxides Annual (1992) 2.2 583500, 128500 100 100
Sulfur Oxides 1 hour 8.0 567900, 130300 N/A 655
3 hour 7.2 567900, 130300 1300 N/A
24 hour 3.2 567900, 130300 365 260
Annual (1992) 3.1E-02 583500, 128500 80 60
PM-10 24 hour 95 567900, 130300 150 150
Annual (1992) }.0 583500, 128500 50 50
Formaldehyde Annual (1992) 5.6E-04 583500, 128500 N/A 0.077
1,3 -Butadiene Annual (1993) 7.5E-07 - 583500, 128500 N/A 0.0036
2 -Hexanone 24 hour 1.1E-03 573400, 126700 N/A 67
2 -Pentanone 24 hour 1.7E-03 573400, 126700 N/A 2300
Acetone 24 hour 2.0E-02 573400, 126700 N/A 5900,
Acetonitrile 24 hour 9.8E-03 573400, 126700 N/A 21;
Ammonia 24 hour 7.0E-02 571700, 127700 N/A 100
Benzene Annual (1993) 6.0E-06 583500, 128500 N/A 0.12
Heptane 24 hour 1.2E-03 573400, 126700 N/A 5500
Hexane 24 hour 1.3E-03 573400, 126700 N/A 200
Methyi Isobutyl Ketone 24 hour 9.0E-05 585500, 144500 N/A 680
N-Butyl Alcohol 24 hour 10E-03 585500, 144500 N/A 500
Nonane 24 hour 6.5E-04 573400, 126700 N/A 3500
Octane 24 hour 6.8E-04 573400, 126700 N/A 4700
Phosphoric Acid, 24 hour 1.3E-03 569500, 130500 N/A 33
Tributyl Ester
Toluene 24 hour 9.5E-05 573400, 126700 N/A 400
Note:

pg/m® = Micrograms per cubic meter
Annual average concentrations shown are the maximum value predicted using data from meteorological years 1989-1993.
The number in parenthesis represents data year producing the highest impact.
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Appendix G Air Modeling
Table G.4.0.11 Modeling Results for the Ex Situ Extensive Separations - Operation Phase
g' Pollutant Averaging Concentration Location Standard or Level
: Period (ng/m®) (x,y)m Federal State
(pg/m’) (ug/n’)
Carbon Monoxide 1 hour 27 585500, 142500 40,000 40,000
8 hour 19 585500, 142500 10,000 10,000
Nitrogen Oxides Annual (1990) 1.7 587500, 140500 100 100
Sulfur Oxides 1 hour 14 585500, 142500 N/A 655
3 hour 13 585500, 142500 1300 N/A
24 hour 5.6 585500, 142500 365 260
Annual (1990) 6.0E-02 587500, 140500 80 60
, ?M-10 24 hour 1.4 571500, 128500 150 150
Annual (1992) 2.0E-02 583500, 128500 50 50
Formaldehyde Annual (1992) 7.1E-05 583500, 128500 N/A- 0.077
1,3 -Butadiene Annual (1993) 1.9E-06 569500, 130500 - N/A 0.0036
2 -Hexanone 24 hour 3.0E-03 563700, 132200 N/A 67
2 -Pentanone - 24 hour 5.0E -03 563700, 132200 N/A 2300
Acetone 24 hour 6.0E-02 563700, 132200 N/A 5900
Acetonitrile 24 hour 3.0E-02 563700, 132200 N/A 24
Ammonia 24 hour 0.38 563700, 132200 N/A 100
Benzene Annual (1993) 1.5E-05 569500, 130500 N/A 0.12
Chromium Compounds 24 hour 1.9E-04 585500, 142500 N/A 1.7
Annual (1990) 2.1E-06 587500, 140500 N/A 0.00083
Fluoride (as HF) 24 hour 1.0E-02 585500, 142500 N/A 2.9
Heptane 24 hour 4,0E-03 563700, 132200 N/A 5500
Hexane 24 hour 4.0E-03 563700, 132200 N/A 200
Manganese Compounds 24 hour 4.1E-05 585500, 142500 N/A 0.4
Methyl Isobutyl Ketone 24 hour 9.0E-05 585500, 144500 N/A 680
N-Butyl Alcohol 24 hour 10E-03 585500, 144500 N/A 500
Nickel Compounds Annuat (1990) 6.7E-08 587500, 140500 N/A .0021
Nitric Acid 24 hour 9.0E-02 585500, 142500 N/A 17
Nonane 24 hour 2.0E-03 563700, 132200 N/A 3500
Octane 24 hour 3.0E-03 563700, 132200 N/A 4700
Phosphoric Acid, 24 hour 5.0E-03 563700, 132200 N/A 3.3
Tributyl Ester '
Toluene 24 hour 2.8E-04 563700, 132200 N/A 400
Note:

pg/m® = Micrograms per cubic meter
Annual average concentrations shown are the maximum value predicted using data from meteorological years 1989-1993.
The number in parenthesis represents data year producing the highest impact.
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Appendix G

Air Modeling

Table G.4.0.12 Modeling Results for the Ex Situ/In Situ Combination 1 and 2 Alternatives - Construction Phase

Pollutant Averaging Concentration Location Standard or Level
Period (egl’y’ xy)m Federal State
(pg/m’) (pg/m’)
Carbon Monoxide 1 hour 1100 567900, 130300 40,000 40,000
8 hour 800 567900, 130300 10,000 10,000
Nitrogen Oxide Annual (1993) 1.1 569500, 130500 100 100
Sulfur Oxides 1 hour 27 563700, 132200 N/A 655
3 hour 24 563700, 132200 - 1300 N/A
24 hour 11 563700, 132200 365 260
Annuat (1992) 0.11 569500, 130500 80 60
PM-10 24 hour 51 563700, 132200 150 . 150
Annual (1992) 0.60 569500, 130500 50 50
Formaldehyde Annual (1992) 1.9E-04 583500, 128500 N/A '0.077
1,3 -Butadiene Annual (1993) 7.5E-07 583500, 128500 N/A 0.0036
2 -Hexanone 24 hour 1.1E-03 573400, 126700 N/A 67
‘2 -Pentanone 24 hour 1.7E-03 573400, 126700 N/A 2300
Acetone 24 hour 2.0E-02 573400, 126700 N/A 5900
Acetonitrile 24 hour 9.8E-03 573400, 126700 N/A 24
Ammonia 24 hour 7.0E-02 571700, 127700 N/A 100
Benzene Annual (1993) 6.0E-06 58.500, 128500 N/A 012
Heptane 24 hour 1.2E-03 573400, 126700 N/A 5500
Hexane 24 hour 1.3E-03 573400, 126700 N/A 200
Methy! Isobutyl Ketone } 24 hour 9.0E-05 585500, 144500 N/A " 680
N-Butyl Alcohol 24 hour 10.E-03 585500, 144500 N/A 500
Nonane 24 hour 6.5E-04 573400, 126700 N/A 3500
Octane 24 hour 6.8E-04 573400, 126700 N/A 4700
Phosphoric Acid, 24 hour 1.3E-03 569500, 130500 N/A 3.3
Tributyl Ester
Toluene 24 hour 9.5E-05 573400, 126700 N/A 400
Note:

pg/m® = Micrograms per cubic meter
Annual average concentrations shown are the maximum value predicted using data from meteorological years 1989-1993.
The number in parenthesis represents data year producing the highest impact.
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Air Modeling

Table G.4.0.13 Modeling Resuits for the Ex Situ/In Situ Combination 1 Alternative - Operation Phase

Pollutant Averaging Concentration Location Standard or Level
Period (og/m’) = y)m Federal State .
‘ (pg/m’) (pg/m®)
Carbon Monoxide 1 hour 32 567500, 124500 40,000 40,000
’ 8 hour 22. 567500, 124500 10,000 10,000
Nitrogen Oxides Annual (1992) 5.9E-02 569500, 130500 100 100
Sulfur Oxides 1 hour 2.5 585500, 142500 N/A 655
3 hour 2.2 585500, 142500 1,300 N/A
24 hour 0.98 585500, 142500 365 260
Annuat (1990) 1.0E-02 587500, 140500 80 60
PM-10 24 hour 1.4 564800, 131200 150 150
Annual (1992) 1.4E-02 569500, 130500 50 50
Formaldehyde Annual (1992) 1.4E-05 569500, 130500 N/A 0.077
1,3 -Butadiene Annual (1993) 7.5E-07 583500, 128500 N/A 0.0036
2 -Hexanone 24 hour 3.1E-03 563700, 132200 N/A 67
2 -Pentanone 24 hour 5.0E-03 563700, 132200 N/A 2,300
Acetone 24 hour 6.0E-02 563700, 132200 . N/A 5,900
Acetonitrile 24 hour 2.9E-02 563700, 132200 N/A . 24
Ammonia 24 hour 2.7E-01 563700, 132200 N/A 100
Antimony Compounds 24 hour 5.6E-09 563700, 132200 N/A 1.7
Arsenic Compounds Annual (1990) 3.7E-11 587500, 140500 N/A 0.00023
Barium Oxide 24 hour 6.0E-09 585500, 142500 N/A 1.7
Benzene Annual (1993) 6.0E-06 583500, 128500 N/A 0.12
Beryllium Compounds Annual (1990) 7.2E-13 587500, 140500 N/A 0.00047
Boric Oxide 24 hour 1.7E-04 585500, 142500 N/A 33
Cadmium Compounds Annual 91990) 3.4E-10 587500, 140500 N/A 0.00056
Calcium Oxide 24 hour 1.2E-05 585500, 142500 N/A 6.7
Chromium Compounds 24 hour 8.3E-07 585500, 142500 N/A 1.7
' Annual (19900 8.9E-09 587500, 140500 0.00083
Cobalt Compounds 24 hour 2.5E-09 587500, 140500 N/A 0.17
Ferric Oxide 24 hour 2.5E-06 587500, 140500 N/A 17
Fluoride (as HF) 24 hour 5.9E-02 587500, 140500 N/A 2.9
HCI 24 hour 2.5E-02 587500, 140500 N/A 7
Heptane 24 hour 1.2E-03 573400, 126700 N/A 5,500
Hexane 24 hour 1.3E-03 573400, 126700 N/A 200 } ;
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Air Modeling

Table G.4.0.13 Modeling Results for the Ex Situ/In Situ Combinatior 1 Alternative - Operation Phase (cont'd)

Pollutant Averaging Concentration Location Standard or Level
Perlod (eg/m?) 3 m Federal State
(ng/m’) (ug/m’)

Todine 24 hour 1.2E-03 585500, 142500 N/A 3.3
Lead'Compounds 24 hour 1.9E-08 585500, 142500 N/A 0.5
Manganese Compounds 24 hour 1.4E-07 585500, 142500 N/A 0.4
Methyl Isobutyl Ketone 24 hour 9.0E-05 585500, 144500 N/A 680
N-Butyl Alcohol 24 hour 9.9E-03 585500, 144500 N/A 500
Nickel Compounds .| Annual (19590) 7.4E06 587500, 140500 N/A 0.0021
Nitric Acid 24 hour 9.0E-03 585500, 142500 N/A 17
Nonane 24 hour 6.5E-04 573400, 126700 N/A 3,500
Octane 24 hour 6.8E-04 573400, 126700 N/A 4,700
Phosphoric Acid, 24 hour 1.3E-03 569500, 130500 N/A 3.3
Tributyl Ester .
Selenium Compounds 24 hour 3.4E-09 585500, 142500 N/A 0.67
Silver Oxide 24 hour 2.3E-10 585500, 142500 N/A 0.033
Tellurium Trioxide 24 hour 2.7E-10 585500, 142500 N/A 0.33
Toluene 24 hour 9.5E-05 573400, 126700 N/A 400
Uranium Trioxide 24 hour 1.5E-06 585500, 142500 N/A 0.67
Vanadium Pentoxide 24 hour | 1.3E-10 585500, 142500 N/A 0.17
Zinc Oxide 24 hour 7.0E-09 585500, 142500 N/A 17
Zirconium Oxide 24 hour 6.0E-07 585500, 142500 N/A 17

Note:

pg/m® = Micrograms per cubic meter
Annual average concentrations shown are the maximum value predicted using data from meteorological years 1989-1993.
The number in parenthesis represents data year producing the highest impact.
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Air Modeling

Table G.4.0.14' Modeling Results for the Ex Situ/In Situ Combination 2 Alternative - Operation Phase

G-105

Pollutant Averaging Concentration Location Standard or Level
Period (ug/m’) & y)m Federal State
(pg/m®) (pg/m)
Carbon Monoxide 1 hour 19 585500, 142500 40,000 40,000
8 hour 14 567500, 124500 10,000 10,000
Nitrogen Oxides Annual (1992) 2.4E-02 569500, 130500 100 100
Sulfur Oxides 1 hour 1.6 585500, 142500 N/A 655
3 hour 1.5 585500, 142500 1,300 N/A
24 hour 0.66 585500, 142500 365 260
Annual (1990) 7.0E-03 587500, 140500 80 60
PM-10 24 hour 0.67 564800, 131200 150 150
Annual (1992) 6.8E-03 569500, 130500 50 50
Formaldehyde Annual (1992) 5.5E-06 569500, 130500 N/A 0.077
1,3 -Butadiene Annual (1993) 7.5E-07 583500, 128500 N/A 0.0036
2 -Hexanone 24 hour 1.1E-03 573400, 126700 N/A 67
2 -Pentanone 24 hour 1.7E-03 573400, 126700 N/A 2,300
Acetone 24 hour 2.1E-02 573400, 126700 N/A 5,900
Acetonitrile 24 hour 9.8E-03 573400, 126700 N/A 24
Amimonia 24 hour 1.3E-01 " 569500, 130500 N/A 100
Antimony Compounds 24 hour 1.1E-09 585500, 142500 N/A 1.7
Arsenic Compounds Annual (1990) 1.2E-11 587500, 140500 N/A 0.00023
Barium Oxide 24 hour 3.3E-09 585500, 142500 N/A 1.7
Benzene Annual (1993) 6.0E-06 583500, 128500 N/A 0.12
Beryllium Compounds Annual (1990) 1.6E-13 587500, 140500 N/A 0.00042
Boric Oxide 24 hour 37E-04 585500, 142500 N/A 33
Cadmium Compounds Annuai (1990) 1.1E-10 587500, 140500 N/A 0.00056
Calcium Oxide 24 hour 1.7E-05 585500, 142500 N/A 6.7
Chromium Compounds 24 hour 52E-07 585500, 142500 N/A 1.7
Annual (1990) 5.5E-09 587500, 140500 N/A 0.00083
Cobalt Compounds 24 hour 5.4E-10 585500, 142500 N/A 0.17
Ferric Oxide 24 hour 8.0E-07 585500, 142500 N/A 17
Fluoride (as HF) 24 hour 4.9E-02 585500, 142500 N/A 2.9
HCl 24 hour 1.0-02 585500, 142500 N/A 7
Heptane 24 hour 1.2E-03 573400, 126700 N/A 5,500
Hexane 24 hour 1.3E-03 573400, 126700 N/A 200
Todine 24 hour 1.2E-03 585500, 142500 N/A 3.3
Lead Compounds 24 hour 1.9E-08 585500, 142500 N/A 0.5
Manganese Compounds 24 hour 1.4E-07 585500, 142500 N/A 0.4
Methyl Isobutyl Ketone 24 hour 9.0E-05 585500, 144500 N/A 680
N-Butyl Alcohol 24 hour 9.9E-03 585500, 144500 N/A 500
Nickel Compounds Annual (1990) 7.4E-07 587500, 140500 N/A 0.0021
Nitric Acid 24 hour 9.0E-03 585500, 142500 N/A 17 §
Nonane 24 hour 6.5E-04 573400, 126700 N/A 3,50¢ |
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Results for the Ex Situ/In Situ Combination 2 Alternative - Operation Phase (cont'd)

Table G.4.0.14 Modelin,

Pollutant Averaging Concentration , Location Standard or Level
Period (ng/n) xy)m Federal .| State
(pg/m’) (pg/m’)

Octane 24 hour 6.8E-04 573400, 126700 N/A 4,700
Phosphoric Acid, 24 hour 1.3E-03 569500, 130500 N/A 3.3
Tributyl Ester
Selenium Compounds 24 hour 3.4E-09 585500, 142500 N/A 0.67
Silver Oxide 24 hour 2.3E-10 585500, 142500 N/A 0.033
Tellurium Trioxide 24 hour 2.7E-10 585500, 142500 N/A 0.33
Toluene 24 hour 9.5E-05 573400, 126700 N/A 400
Uranium Trioxide 24 hour 1.5E-06 585500, 142500 N/A 0.67
Vanadium Pentoxide 24 hour 1.3E-10 585500, 142500 N/A 0.17
Zinc Oxide 24 hour 7.0E-09 585500, 142500 , N/A 17
Zirconium Oxide 24 hour 6.0E-07 585500, 142500 N/A 17
Note:

pg/m® = Micrograms per cubic meter
Annual average concentrations shown are the maximum value predicted using data from meteorological years 1989-1993.

The number in parenthesis represents data year producing the highest impact.
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Appendix G . Air Modeling .

Table G.4.0.15 Modeling Results for the Phased Implementation Alternative Phase 1 - Construction Phase l

B

Poljutant : Averaging Concentration Location Standard or Level
Feriod (ng/m’) ® 3 m Federal | State
g/’ | (uginy’)
Carbon Monoxide 1 hour 1100 571700, 127700 40,000 40,000
8 hour ) 800 571700, 127700 10,000 10,000
Nitrogen Oxides Annual (1993) 1.3 583500, 128500 100 100
Sulfur Oxides 1 hour 4.8 571700, 127700 N/A 655
3 hour 4.3 571700, 127700 1300 N/A
24 hour 32 571700, 127700 365 . 260
Annual (1993) 2.9E-02 583500, 128500 80 60
PM-10 24 hour 87 571700, 127700 150 150
Annual (1993) 1.2 583500, 128500 50 50
Formaldehyde Annual (1993) 5.2E-06 583500, 128500 N/A 0.077
1,3 -Butadiene Annual (1993) 7.6E-07 583500, 128500 N/A 0.0036
2 -Hexanone 24 hour 1.1E-03 573400, 126700 N/A 67
2 -Pentanone 24 hour ' 1.7E-03 573400, 126700 N/A 2300
Acetone 24 hour 2,0E-02 573400, 126700 N/A 5500
Acetonitrile 24 hour 9.8E-03 573400, 126700 N/A 24
Ammonia 24 hour 7.0E-02 571700, 127700 N/A 100
Benzene Annual (1993) | - 6.0E-06 583500, 128500 N/A 0.12
Heptane 24 hour 1.2E-03 573400, 126700 N/A 5500
Hexane 24 hour 1.3E-03 573400, 126700 N/A 200
Methyl Isobutyl Ketone - 24 hour 9.0E-05 585500, 144500 N/A " 680 b
N-Buty! Alcohol 24 hour 10E-03 585500, 144500 N/A 500
Nonane 24 hour 6.5E-04 573400, 126700 N/A 3500
Octane 24 hour 6.8E-04 573400, 126700 N/A 4700
Phosphoric Acid, 24 hour 1.3E-03 569500, 130500 N/A 33
Tributyl Ester
Toluene . 24 hour 9.5E-05 573400, 126700 N/A 400
Note:

pg/m® = Micrograms per cubic meter
Annual average concentrations shown are the maximum value predicted using data from meteorological years 1989-1993.
The number in parenthesis represents data year producing the highest impact.
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Table G.4.0.16 Modeling Results for the Phased Implementation Alternative Phase 1 - Operation Phase I

s T ——— 1 -

Pollutant Averaging Concentration Location Standard or Level
Period (eg/m’) . adl o Federal State
wgh) | (ug/m’)
Carbon Monoxide 1 hour 39 . 569500, 124500 40,000 40,000
' 8 hour 27 569500, 124500 10,000 10,000
Nitrogen Oxides Annual (1993) 9.6E-03 583500, 128500 100 100
Sulfur Oxides 1 hour 2.4 569500, 124500 N/A 655
3 hour 2.1 : 569500, 124500 1300 N/A
24 hour 0.9 569500, 124500 365 260
Annual (1993) . 1.4E-02 583500, 128500 80 60
PM-10 24 hour 5.0E-02 587500, 142500 150 150
Annual (1993) 7.1E-04 583500, 128500 50 50
1,3 -Butadiene Annual (1993) 1.9E-06 569500, 130500 N/A 0.0036
2 -Hexanone 24 hour 3.0E-03 563700, 132200 N/A 67
2 -Pentanone 24 hour 5.0E -03 563700, 132200 N/A 2300
Acetone 24 hour 6.0E-02 563700, 132200 N/A 5900
Acetonitrile 24 hour 3.0E-02 563700, 132200 N/A 24
Ammonia 24 hour 0.38 563700, 132200 N/A 100
Benzene Annual (1993) 1.5E-05 569500, 130500 N/A 0.12
Chromium Compounds 24 hour 3.5E-07 569500, 124500 N/A 1.7
Annual (1993) 5.1E-09 583500, 128500 N/A 0.00083
Fluoride (as HF) 24 hour 1.0E-02 585500, 142500 N/A 2.9
Heptane 24 hour 4.0E-03 563700, 132200 N/A 5500 - ..
Hexane ’ 24 hour 4.0E-03 563700, 132200 N/A 200 E
Methyl Isobutyl Ketone 24 hour 9.0E-05 585500, 144500 N/A 680
N-Butyl Alcohol 24 hour : 10E-03 585500, 144500 N/A 500
Nickel Compounds Annual (1993) 1.9E-10 583500, 128500 N/A .0021
Nitric Acid 24 hour 9.0E-02 585500, 142500 N/A 17
Nonane 24 hour 2.0E-03 563700, 132200 N/A 3500
Octane 24 hour 3.0E-03 563700, 132200 N/A 4700 .
Phosphoric Acid, 24 hour 5.0E-03 563700, 132200 N/A 3.3
Tributyl Ester
Toluene 24 hour 2.8E-04 563700, 132200 N/A 400
Note:

pg/m® = Micrograms per cubic meter
Annuat average concentrations shown are the maximum value predicted using data from meteorological years 1989-1993.
The number in parenthesis represents data year producing the highest impact.
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Table G.4.0.17 Modeling Results for the Phased Implementation Alternative Phase 2 - Construction Phase

Pollutant Averaging Concentration Location Standard or Level
Period (pg/m?) (x,y) m
Federal State
(ug/m’) (pg/m®)
Carbon Monoxide 1 hour 3,200 567900, 130300 40,000 40,000
8 hour 2,300 567900, 130300 10,000 10,000
Nitrogen Oxide Annual (1992) 2.1 583500, 128500 100 100
Sulfur Oxides 1 hour 1.6 567900, 130300 N/A 655
3 hour 6.9 567900, 130300 1300 N/A
24 hour 3.1 567900, 130300 365 260
] Annual (1992) 2.9E-02 583500, 128500 80 60
PM-10 24 hour 98 567900, 130300 150 150
Annual (1992) 1.1 583500, 128500 50 50
Formaldehyde Annuat (1992) 5.1E-04 583500, 128500 N/A '0.077
1,3 -Butadiene Annual (1993) 7.5E-07 583500, 128500 N/A 0.0036
2 -Hexanone 24 hour 1.1E-03 573400, 126700 N/A 67
2 -Pentanone 24 hour 1.7E-03 573400, 126700 N/A 2300
Acetone 24 hour 2.0E-02 573400, 126700 N/A 5900
Acetonitrile 24 hour 9.8E-03 573400, 126700 N/A 24
Ammonia 24 hour 7.0E-02 571700, 127700 N/A 100
Benzene Annual (1993) 6.0E-06 58,500, 128500 N/A 0.12
Heptane 24 hour 1.2E-03 573400, 126700 N/A 5500
Hexane 24 hour 1.3E-03 573400, 126700 N/A 260
Methyl Isobutyl Ketone 24 hour 9.0E-05 585500, 144500 N/A 680
N-Buty! Alcohol 24 hour 1.0E-02 585500, 144500 N/A 500
Nonane 24 hour 6.5E-04 573400, 126700 N/A 3500
Octane 24 hour 6.8E-04 573400, 126700 N/A 4700
Phosphoric Acid, 24 hour 1.3E-03 569500, 130500 N/A 3.3
Tributyl Ester
Toluene 24 hour 9.5E-05 573400, 126700 N/A 400
Note:

pg/m*® = Micrograms per cubic meter
Annual average concentrations shown are the maximum value predicted using data from meteorological years 1989-1993.
The number in parenthesis represents data year producing the highest impact.
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Table G.4.0.18 Modeling Results for the Phased Implementation Alternative Phase 2 - O peratioh Phase ]

Pollutant Avéraging Concentration Location Standard or Level
Peri 3
eriod (uglm) ) m Federal State
. (zg/m’) (ug/m’)
Carbon Monoxide 1 hour 48 ° 569500, 122500 40,000 40,000
. 8 hour : 34 569500, 122500 10,000 10,000
Nitrogen Oxides Annual (1992) 1.20E-01 569500, 130500 - 100 100
Sulfur Oxides 1 hour 4.0 . 569500, 130500 N/A 655
3 hour 3.6 569500, 130500 1300 N/A
24 hour 1.6 569500, 130500 365 260 .
Annual (1990) 1.97E-02 587500, 140500 80 60 !
PM-10 24 hour 0.75 564800, 131200 150 150
Annual (1992) 7.91E-03 569500, 130500 50 50
Formaldehyde Annual (1992) 2.77E-05 569500, 130500 N/A - 0.077 ' -
1,3 -Butadiene Annual (1993) 7.52E-07 583500, 128500 N/A 0.0036
2 -Hexanone 24 hour 1.07E-03 573400, 126700 N/A 67
2 -Pentanone 24 hour 1.69E-03 573400, 126700 N/A 2300
Acetone 24 hour 2.07E-02 573400, 126700 N/A 5500
Acetonitrile 24 hour 9.80E-03 573400, 126700 . N/A 24
Ammonia 24 hour 2.5E01 569500, 122500 N/A 100 | :
Antimony Compounds 24 hour 5.41E-09 585500, 142500 N/A 1.7 l |’
Arsenic Compounds Annual (1990) 4.75E-11 587500, 140500 N/A 0.00023 l ’
Barium Oxide 24 hour 6.56E-09 569500, 122500 N/A 1.7 | ¢
Benzene Annual (1993) 5.98E-06 583500, 128500 N/A 0.12 ]
Beryllium Compounds Annual (1990) 8.01E-13 587500, 140500 N/A 0.00042 [
Boric Oxide . 24 hour 6.07E-06 585500, 142500 N/A 33 [ -
Cadmium Compounds Annual (1990) 4.34E-10 587500, 140500 N/A 0.00056 ]
Calcium Oxide 24 hour 2.01E-05 569500, 122500 N/A 6.7 ]
Chromium Compounds 24 hour 1.30E-06 569500, 122500 N/A 1.7 [
. Annual (1990) 1.58E-08 569500, 122500 N/A 0.00083 [
Cobalt Compounds 24 hour 2.585-09 585500, 142500 N/A 0.17 I
Ferric Oxide 24 hour 2.35E-06 585500, 142500 N/A 17 |
Fluoride (as HF) 24 hour | 7.37E-02 569500, 122500 N/A 2.9 |
HCI 24 hour * 3.24E-02 569500, 122500 N/A 7 |
Heptane - | 24 hour 1.20E-03 573400, 126700 N/A 5500
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'Table G.4.0.18 Modeling Results for the Phased Implementation Alternative Phase 2 - Operation Phase (cont'd)

Pollutant Averaging Concentration Location Standard or Level
Period (ug/a) xy)m Federal State
(pg/m’) (pg/m’)

Hexane N 24 hour 1.25E-03 573400, 126700 N/A 200
Todine 24 hour 2.95E-03 569500, 122500 N/A 3.3
Lead Compounds 24 hour 8.56E-08 569500, 122500 N/A 0.5
Manganese Compounds 24 hour 5.08E-07 569500, 122500 N/A 0.4
Methy! Isobutyl Ketone 24 hour 9.03E-05 585500, 144500 N/A 680
N-Butyl Alcohot 24 hour 9.96E-03 585500, 144500 N/A 500
Nickel Compounds Annual (1990) 4,79E-06 587500, 140500 N/A 0.0021
Nitric Acid - 24 hour 1.41E-02 569520, 122500 N/A 17
Nonane 24 hour 6.50E-04 573400, 126700 N/A 3500
Octane 24 hour 6.81E-04 573400, 126700 N/A 4700
Phosphoric Acid, 24 hour 1.32E-03 569500, 130500 N/A 3.3
Tributyl Ester .
Selenium Compounds 24 hour 1.14E-08 569500, 122500 N/A 0.67
Silver Oxide 24 hour 1.11E-09 585500, 142500 N/A 0.033
Tellurium Trioxide 24 hour 7.41E-10 " 585500, 142500 N/A 0.33
Toluene 24 hour 9.54E-05 573400, 126700 N/A 400
Uranium Trioxide 24 hour 3.64E-06 585500, 142500 N/A 0.67
Vanadium Pentoxide 24 hour 3.43E-10 569500, 122500 N/A 0.17
Zinc Oxide 24 hour 1.01E-08 569500, 122500 N/A 17
Zirconium Oxide 24 hour 1.67E-06 585500, 142500 N/A 17

Note:

pg/m® = Micrograms per cubic meter
Annual average concentrations shown are the maximum value predicted using data from meteorological years 1989-1993.
The number in parenthesis represents data year producing the highest impact.
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Table G.4.0.19 Modeling Results for the Onsite Disposal Alternative
Pollutant Averaging Concentration Lotation Standard or level
period (ug/m’) &y m Federal | State
Ggm) | (gmd)
Carbon Monoxide 1 hour 83 567500, 130500 40,000 40,000
& hour 58 567500, 130500 10,000 10,000
Nitrogen Oxides Annual (1992) 0.40 583500, 128500 100 100
Sulfur Oxides 1 hour 5.0 567500, 130500 N/A 655
3 hour 4.5 567500, 130500 1300 N/A
24 hour 2.0 567500. 130500 365 260
Annual (1952) 1.0E-02 583500, 128500 80 60
PM-10 24 hour 18 567500, 130500 150 150
Annual (1992) 0.11 571500, 128500 50 50
Formaldehyde Annual (19920 1.1E-04 583500, 128500 N/A 0.077
Note:
pg/m® = Micrograms per cubic meter

Annual average concentrations shown are the maximum value predicted using data from meteorological years 1989-1993
The number in parenthesis represents the data year producing the highest impact.

Table G.4.0.20 Modeling Results for the Overpack and Ship Alternative

Pollutant Averaging Concentration Location Standard or Level
Feriod (ug/m? Goy)m Federal State
(g’ | (ug/mv)
Carbon Monoxide 1 hour 39 566600, 130800 40,000 40,000
8 hour 27 566600, 130800 10,000 10,000
Nitrogen Oxides Annual (1993) 0.15 583500, 128500 - 100 100
PM-10 24 hour 1.8 566600, 130800 150 150
Annual (1993) 2.0E-02 583500, 128500 50 50
Note: .

pg/m® = Micrograms per cubic meter
Annual average concentrations shown are the maximum value predicted using data from meteorological years 1989-1993.
‘The number in parenthesis represents the data year producing the highest impact,
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Table G.4.0.21 Radionuclide Modeling Results for the No Action Alternative (Tank Waste)

Radionuclide Maximum Dose Location Year ? Standard
{(mrem/yr) State Federal
Cs-137 1.32E-07 591500, 136000 | 1989 N/A N/A
' ) 2.20E-07 569500, 130500 | 1993 NiA NiA
Pu-239, -240 1.11E-03 591409, 138092 1993 N/A N/A
1.61E-03 583500, 128500 - | 1993 N/A N/A
Sr-90 4.81E-07 591409, 138092 1989 N/A ) N/A
7.05E-07 583500, 128500 1993 N N/A
I-129 3.78E-06 591500, 136000 1989 N/A N/A
6.20E-06 583500, 128500 1993 N/A N/A
Total 1.11E-03 591409, 138092 1993 N/A’ 10
1.62E-03 583500, 128500 1993 25 N/A
Notes:

! Results in standard type compare the maximum predicted dose at the nearest residence to the 10 mrem/yr effective dose
equivalent standard of 40 CFR Part 61.

% Results in italic type compare the maximum accumulated dose equivalent at any offsite receptor to the 25 mrem/yr
standard contained in WAC 173-480. .

3 Annual average doses are the maximum value predicted using data from meteorological years 1989-1993. The number in
this column represents data the year producing the highest impact.

The results for the No Action aiternative (capsules) are included in this table.

Table G.4.0.22 Radionuclide Modeling Results for the Long-Term Management Alternative Phase 1

Radionuclide Maximum Dose Location Year Standard
(mremiyr) State Federal
Cs-137 1.11E-06 ) 591409, 133908 1989 N/A N/A
9.18E-06 569500, 130500 1992 N/A N/A
Pu-239, 240 1.11E-03 591409, 138092 1989/1993 N/A N/A
1.61E-03 583500, 128500 1993 N/A N/A
Sr-90 5.24E-07 591409, 138092 1985 N/A N/A
1.04E-06 569500, 130500 1993 N/A N/A
129 3.72E-05 591409, 133908 1989 N/A N/A
3.07E-04 569500, 130500 1992 N/A N/A
Total 1.14E-03 591409, 138092 1989 N/A 10
1.66E-03 583500, 128500 1993 25 N/A
Notes: ’

! Results in standard type compare the maximum predicted dose at the nearest residence to the 10 mrem/yr effective dose

equivalent standard of 40 CFR Part 61.
2 Results in italic type compare the maximum accumulated dose equivalent at'any offsite receptor to the 25 mrem/yr
standard contained in WAC 173-480.
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Table G.4.0.23 Radionuclide Modeling Results for the Long-Term Management Alternative Phase 2

Radionuclide ‘Maximim Dose Location Yeat Standard
(mrem/yr)
State Federal
Cs-137 1.14E-06 591500, 136000 1989 N/A N/A
' 1.71E-06 583500, 128500 1992 N/A N/A
Pu-239, -240 1.11E-03 591409, 138092 1993 N/A N/A
1.61E-03 583500, 128500 1993 N/A N/A
Sr-90 5.28E-07 591409, 138092 1989 N/A N/A
7.92E-07 583500, 128500 1993 N/A N/A
1129 3.81E-05 591500, 136000 1989 N/A N/A
5.72B-05 583500, 128500 1993 N/A N/A
Total 1.14E-03 591409, 138092 1989 N/A 10
' 1.67E-03 583500, 128500 1993 25 N/A
Notes: .

! Results in standard type compare the maximum predicted dose at the nearest residence to the 10 mrem/yr effective dose
equivalent standard of 40 CFR Part 61.
2 Resuits in italic type compare the maximum accumulated dose equivalent at any offsite receptor to the 25 mrem/yr
standard contained in WAC 173-480. '

Table G.4.0.24 Radionuclide Modeling Results for the In Situ Fill and Cap Alternative

Radionuclide Maximum Dose Location Year Standard
(mrem/yr)
State Federal
Cs-137 1.18E-06 591409, 133908 1989 N/A N/A
9.31E-06 569500, 130500 1992 N/A N/A
Pu-239, -240 1.11E-03 591409, 138092 1993 N/A N/A
1.61E-03 583500, 128500 1993 N/IA N/A
Sr-90 5.16E-07 591409, 138092 1989 N/A N/A
9.29E-07 569500, 130500 1993 N/A N/A
1-129 3.94E-05 591409, 133908 1989 N/A N/A
3.12E-04 569500, 130500 1992 N/A N/A
Total 1.14E-03 591409, 133092 1989 N/A 10
1.66E-03 583500, 128500 1993 25 N/A
Notes:

! Results in standard type compare the maximum predicted dose at the nearest residence to the 10 mrem/yr effective dose
equivalent standard of 40 CFR Part 61.
% Results in italic type compare the maximum accumulated dose equivalent at any offsite receptor to the 25 mrem/yr
standard contained in WAC 173-480.
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Table G.4.0.25 Radionuclide Modeling Results for the In Situ Vitrification Alternative
Radionuclide Maximum Dose Location Year Standard
(mremiyr) State Federal
Am-241 7.60E-07 579500, 115215 1993 N/A N/A
) 6.05E-06 569500, 130500 1993 N/A N/A
Cs-137 5.58E-07 579500, 115215 1993 N/A N/A
4.17E-06 569500, 130500 1993 N/A N/A
Pu-239, -240 1.11E-03 591409, 138092 1989/1993 | N/A I
1.61E-03 583500, 128500 1993 N/A N/A
Sr-90 6.68E-07 591135, 140168 1990 N/A N/A
2.73E-06 569500, 130500 1993 N/A N/A
1-129 8.91E-01 579500, 115215 1993 N/A N/A
7.10E+0 569500, 130500 1993 N/A N/A
Ru-106 3.3E-16' 579500, 115215 1992 N/A N/A
2.6E-152 569500, 130500 1993 N/A N/A
Sm-151 2.9E-10! 579500, 115215 1992 - N/A N/A
2.3E-092 569500, 130500 1993 N/A N/A
Tc-99 7.13E-11 579500, 115215 . 1993 N/A N/A
5.68E-10 569500, 130500 1993 N/A N/A
Zr-93 2.0E-11! 579500, 115215 1992 N/A N/A
1.6E-192 569500, 130500 1993 N/A N/A
C-14 1.45E+0 579500, 115215 1993 N/A N/A
1.15E+01 569500, 130500 1993 N/A N/A
Total 2.34E+0 579500, 115215 1993 N/A 10
1.86E+01 569500, 130500 1993 25 N/A
Notes:

! Results in standard type corﬁpare the maximum predicted dose at the nearest residence to the 10 mrem/yr effective dose
equivalent standard of 40 CFR Part 61,
2 Results in italic type compare the maximum accumulated dose equivalent at any offsite receptor to the 25 mrem/yr
standard contained in WAC 173-480. . .
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Table G.4.0.26 Radionuclide Modeling Results for the Ex Situ Intermediate Separations Alternative

Radionuclide Maximum Dose Location Year Standard
(mrem/yr) State Federal

Am-241 6.97E-03 591135, 140168 1990 N/A N/A
8.59E-03 587500, 140500 1990 N/A N/A
Cs-137 9.21E-03 591135, 140168 1990 N/A N/A
1.14E-02 587500, 140500 1990 N/A N/A
Pu-239, -240 8.73E-03 591135, 140168 1990 N/A N/A
1.07E-02 587500, 140500 1990 N/A N/A
Sr-9%0 5.16E-03 591135, 140168 1990° N/A N/A
' 6.35E-03 587500, 140500 1990 N/A N/A
1-129 5.17E-01 591135, 140168 1990 N/A N/A
6.44E-01 587500, 140500 1990 N/A N/A
Te-99 - 1.27E-07 591135, 140168 1990 N/A N/A
1.57E-07 587500, 140500 1990 N/A N/A
C-14 3.58E-01 591135, 140168 1990 N/A N/A
4.45E-01 587500, 140500 1990 N/A N/A

Total 9,05E-01 591135, 140168 - 1990 N/A 10
1.13E+00 587500, 140500 1990 25 N/A

Notes:

! Results in standard type compare the maximum predicted dose at the nearest residence to the 10 mrem/yr effective dose
equivalent standard of 40 CFR Part 61. .

2 Results in italic type compare the maximum acc

standard contained in WAC 173-480.

umulated dose equivalent at any offsite receptor to the 25 mrem/yr

Results shown are for the operational phase of the alternative. Radionuclide impacts for the construction phase are the same
as those shown for the No Action alternative (tank waste). No radionuclides will be emitted from the construction areas.
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Table G.4.0.27 Radionuclide Modeling Results for the Ex Situ No Separations Altemaﬁvle
Radionuclide Maximum Dose Location Year Standard
(mrem/yz) State Federal

Am-241 9.81E-03 591135, 140168 19%0 N/A N/A
1,25E-02 587500, 140500 1990 N/A N/A

Cs-137 1.20E-02 591135, 140168 1990 N/A N/A
1.52E-02 587500, 140500 | 1990 N/A N/A

Pu-239, -240 1.13E-02 591135, 140168 1990 N/A N/A
1.42E-02 587500, 140500 1990 N/A N/A

Sr-90 6.77E-03 591135, 140168 1990 N/A N/A
8.59E-03 587500, 140500 1990 N/A N/A

129 5.18E-01 591135, 140168 1990 N/A N/A
6.58E-01 587500, 140500 1990 N/A N/A

Tc-99 8.83E-07 591135, 140168 1990 N/A N/A
1.12E-06 587500, 140500 1990 N/A N/A

C-14 3.59E-01 591135, 140168 1990 N/A N/A
4.56E-01 587500, 140500 1990 N/A N/A

Total 9.17E-01 591135, 140168 1990 N/A 10
1.I6E+0 587500, 140500 1990 25 N/A

Results shown are for the operational phase of the alternative. Radionuclide impacts for the construction phase are the same

as those shown for the No Action alternative (tank waste). No radionuclides will be emitted from the construction aréas.

Radionuclide impacts from the calcination option are identical to those shown on this table, except that the maximum C-14

and total radionuclide impacts are as shown below:

C-14 5.46E-02 591135, 140168 1990 N/A N/A
6.94E-02 587500, 140500 1990 N/A N/A

Total 6.13E-01 591135, 140168 1990 N/A 10 |
7.78E-01 587500, 140500 . | 1990 25 N/A

C-14 emissions from the calcination option are 5.8E+01 Ci/yr. All other radionuclide emission rates for the calcination

option are as shown above.

Notes:

! Results in standard type compare the maximum predicted dose at the nearest residence to the 10 mrem/yr effective dose
equivalent standard of 40 CFR Part 61.
2 Results in italic type compare the maximum accumulated dose equivalent at any offsite receptor to the 25 mrem/yr
standard contained in WAC 173480,
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‘Table G.4.0.28 Radionuclide Modeling Results for the Ex Situ Extensive Separations Alternative

Radionuclide Maximum Dose Location Year Standard
(rrem/yr) State Federal

Am-241 9.82E-03 591135, 140168 1990 N/A N/A
’ 1.18E-02 587500, 140500 1990 N/A N/A
Cs-137 5.99E-03 591135, 140168 1990 N/A N/A
7.21E-03 587500, 140500 1990 N/A N/A
Pu-239, -240 4.12E-03 591135, 140168 1990 N/A N/A
4.93E-03 587500, 140500 1990 N/A N/A
Sr-90 3.40E-03 591135, 140168 1990 N/A N/A
4.09E-03 587500, 140500 1990 N/A N/A
1129 5.79E-01 591135, 140168 1990 N/A N/A
6.96E-01 587500, 140500 1990 N/A N/A
Ru-106 4.1E-12! 591135, 140168 1990 N/A N/A
4.9E-127 587500, 140500 - 1990 N/A N/A
Sm-151 3.6E-06 ' 591135, 140168 1990 N/A N/A
4.4E-06 2 587500, 140500 1990 N/A N/A
Tc-99 8.86E-07 591135, 140168 1990 N/A N/A
1.07E-06 587500, 140500 1990 N/A N/A
Zr-93 2.5E-07! 591135, 140168 1990 N/A N/A
3.0E-07? 587500, 140500 1990 N/A N/A
C-14 4.06E-01 591135, 140168 1990 N/A N/A
4.88E-01 587500, 140500 1990 N/A N/A

Total 1.01E+0 591135, 140168 1990 N/A 10
1.2IE+0 587500, 140500 1990 25 N/A

Notes:

! Results in standard type compare the maximum predicted dose at the nearest residence to the 10 mrem/yr effective dose
equivalent standard of 40 CFR Part 61.
% Results in italic type compare the maximum accumulated dose equivalent at any offsite receptor to the 25 mrem/yr
standard contained in WAC 173-480.

Results shown are for the operational phase of the alternative. Radionuclide impacts for the construction phase are the same
as those shown for the No Action alternative (tank waste). No radionuclides will be emitted from the construction areas.
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Table G.4.0.29 Radionuclide Modeling Results for the Ex Situ/In Situ Combination 1 Alternative

Radionuclide Maximum Dose Location Year Standard
(mrem/yr) State Federal

Am-241 6.27E-03 591135, 140168 1990 N/A N/A
i 7.73E-03 587500, 140500 1990 N/A N/A
Cs-137 8.29E-03 591135, 140168 1990 N/A N/A
1.02E-02 ‘587500, 140500 1990 N/A N/A
Pu-239, -240 7.97E-03 591135, 140168 1990 ‘N/A N/A
9.77E-03 587500, 140500 1990 N/A N/A
Sr-90 4.64E-03 591135, 140168 1950 N/A N/A
5.72E-03 587500, 140500 1990 N/A N/A
I-129 4.65E-01 591135, 140168 1990 N/A N/A
. 5.79E-01 587500, 140500 1990 N/A N/A
Te-99 1.14E-07 591135, 140168 1990 N/A N/A
1.41E-07 587500, 140500 1990 N/A N/A
C-14 3.40E-01 591135, 140168 1990 N/A N/A
4.23E-01 587500, 140500 1990 N/A N/A

Total 8.32E-01 591135, 140168 1990 N/A 10
1.04E+0 587500, 140500 1990 25 N/A

Notes:

! Results in standard type compare the maximum predicted dose at the nearest residence to the 10 mrem/yr effective dose -
equivalent standard of 40 CFR Part 61,
? Results in italic type compare the maximum accumulated dose equivalent at any offsite receptor to the 25 mrem/yr
standard contained in WAC 173-480.

Resuits shown are for the operational phase of the alternative. Radionuclide impacts for the construction phase are the same
as those shown for the No Action alternative (tank waste). No radionuclides will be emitted from the construction areas.
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Table G.4.0.30 Radionuclide Modeling Results for the Ex Situ/In Situ Combination 2 Alternative

Radionuclide Maximum Dose Location ,  Year Standard
(mrem/yr) State Federal

Am-241 3.23E-03 ! 581135, 140168 1990 N/A N/A
' 3.98E-032 587500, 140500 1990 N/A N/A
Cs-137 4.13E-03 ! 591135, 140168 1990 N/A N/A
5.09E-032 587500, 140500 1990 N/A N/A
Pu-239, 240 4.67E-03 ! 591135, 140168 1990 N/A N/A
5.70E-03 % 587500, 140500 1990 N/A N/A
Sr-90 2.38E-03 ! 591135, 140168 1990 N/A N/A
2.93E-032 587500, 140500 1990 N/A N/A
1-129 7.2E-01"' 591135, 140168 1950 N/A N/A
8.95E-01 * 587500, 140500 1990 N/A N/A,
Te-99 6.0E-08 ! 591135, 140168 1990 N/A N/A
) 7.38E-08 587500, 140500 1990 N/A N/A
C-14 4.9E01 ! 591135, 140168 1990 N/A N/A
6.1E-01 * 587500, 140500 1990 N/A N/A

Total 1,221 591135, 140168 1990 N/A 10
. 1.522 587500, 140500 1990 25 N/A

Notes:

! Resuits in standard type compare the maximum predicted dose at the nearest residence to the 10 mrem/yr effective dose
equivalent standard of 40 CFR Part 61.
2 Results in italic type compare the maximum accumulated dose equivalent at any offsite receptor to the 25 mrem/yr
standard contained in WAC 173-480.

Results shown are for the operational phase of the alternative. Radionuclide impacts for the construction phase are the same
as those shown for the No Action alternative (tank waste). No radionuclides will be emitted from the construction areas.
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Table G.4.0.31 Radionuclide Modeling Results for the Phased Implementation Alternative Phase 1

Radionuclide Maximum Dose Location Year Standard
(mrem/yr) State Federal

,‘ am-241 1.0E-03 591135, 140168 1990 N/A N/A
: ! 1.3E-03 583500, 128500 1993 N/A N/A
Cs-137 1.4E-03 591135, 140168 1990 N/A N/A
1.8E-03 583500, 128500 1993 N/A N/A
Pu-239, -240 2.2E-03 .| 591135, 140168 1990 N/A N/A
3.1E-03 583500, 128500 1993 N/A N/A
Sr-90 7.6E-04 591135, 140168 1990 N/A N/A
9.9E-04 583500, 128500 1993 N/A N/A
Tc-99 2.2BE-08 591135, 140168 1990 N/A N/A
2.9E-08 583500, 128500 1993 N/A N/A
C-14 1.7E-01 591135, 140168 1990 N/A N/A
2.2E-01 583500, 128500 1993 N/A N/A
1-129 1.4E-01 591135, 140168 - 1990 N/A N/A
1.8E-01 583500, 128500 1993 N/A N/A

Total 3.06E-01 591135, 140168 1990 N/A 10
4.11E-01 583500, 128500 1993 25 N/A

Notes:

! Results in standard type compare the maximum predicted dose at the nearest residence to the 10 mrem/yr effective dose
equivalent standard of 40 CFR Part 61.
2 Results in italic type compare the maximum accumulated dose equivalent at any offsite receptor to the 25 mrem/yr
standard contzined in WAC 173-480. .

Results shown are for the operational phase of the alternative. Radionuclide impacts for the construction phase are the same
as those shown for the No Action alternative (tank waste). No radionuclides will be emitted from the construction areas.
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Table G.4.0.32 Radionuclide Modeling Results for the Phased Implementation Alternative Phase 2

Radionuclide Maximum Dose Location Year Standard
(rem/yr) “State Federal

Am-241 4.17E-03 591135, 140168 1990 N/A N/A
) 5.14E-03 587500, 140500 1990 N/A N/A
Cs-137 4.67E-03 591135, 140168 1990 N/A N/A
5.75E-03 587500, 140500 1990 N/A N/A
Pu-239, 240 4.93E-03 591135, 140168 1990 N/A N/A
6.02E-03 587500, 140500 | 1990 N/A N/A
Sr-90 6.26E-07 591135, 140168 1990 N/A N/A
8.54E-07 583500, 128500 1993 N/A N/A
I-129 4.70E-01 591135, 140168 1990 N/A N/A
5.58E-01 587500, 140500 | 1990 N/A N/A
Tc-99 6.36E-08 591135, 140168 1990 N/A N/A
7.83E-08 587500, 140500 1990 N/A N/A
C-14 2.88E-01 591135, 140168 1990 N/A N/A
3.43E-01 587500, 140500 1990 N/A N/A

Total 3.93E-01 591135, 140168 1990 N/A 10
4.89E-01 587500, 140500 1990 25 N/A

Notes:

! Resuilts in standard type compare the maximum predicted dose at the nearest residence to the 10 mrem/yr effective dose

equivalent standard of 40 CFR Part 61.
2 Results in italic type compare the maximum accumulated dose equivalent at any offsite receptor

standard contained in WAC 173-480.

to the 25 mrem/yr

Results shown are for the operational phase of the alternative, Radionuclide impacts for the construction phase are the same
as those shown for the No Action aiternative (tank waste). No radionuclides will be emitted from the construction areas.
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ACRONYMS AND ABBREVIATIONS

D&D decontamination and decommissioning
DOE U.S. Department of Energy
EIS Environmental Impact Statement
HLW high-level waste
LAW low-activity waste
M&M monitoring and maintehance
MSA Metropolitan Statistical Area
NEPA : National Environmental Policy Act
TAR Tri-Cities Association of Realtors
Tri-Party
Agreement Hanford Federal Facility Agreement and Consent Order
TWRS Tank Waste Remediation System ‘
WSDES Washington State Department of Employment Security
WSDFM Washington State Department of Financial Management
WSDR Washington State Department of Revenue

NAMES AND SYMBOLS FOR UNITS OF MEASURE, RADIOACTIVITY,

AND ELECTRICITY/ENERGY

Length . Arxea Volume

cm centimeter ac acre cm? cubic centimeter

ft foot fit* square foot f cubic foot

in inch ha hectare gal gallon

km kilometer . km® . square kilometer L liter

m, meter ' ' mi? square mile m? cubic meter

mi mile ppb  parts per billion
ppm  parts per million
yd&  cubic yard

Mass Radioactivity Electricity/Energy

g gram Ci curie A ampere

kg kilogram - MCi megacurie (1.0E-+06) J joule

b pound mCi  millicurie (1.0E-03 Ci) S 4 kilovolt

mg milligram uCi  microcurie (1.0E-06 Ci) kW  kilowatt

mt metric ton nCi  nanocurie (1.0E-09 Ci) MeV  million electron volts

pCi  picocurie (1.0E-12 Ci) MW megawatt

vV ' volt

Temperature ! . . W watt

°C degrees centigrade

°F degrees Fahrenheit
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APPENDIX H
SOCIOECONOMIC IMPACT MODELING

H.1.0 INTRODUCTION

This appendix describes the socioeconomic impact modeling for the Tank Waste Remediation System
(TWRS) Environmental Impact Statement (EIS) alternatives. It describes the methodology and
assumptions used in the modeling effort and provides additional technical information about the
analysis. This appendix discusses:

. The development of the baseline Hanford Site employment estimates used to assess the
socioeconomic impacts of the EIS alternatives;

. The econometric forecasting model used to project economic variables; and

. Details of the employment projections for the EIS alternatives.

The appendix also includes tables showing socioeconomic impacts for each alternative during each year
of the remediation period, analyzed up to the year 2040.

The socioeconomic impact analysis addresses the Tri-Cities Metropolitan Statistical Area (MSA), which
encompasses all of Benton and Franklin counties. The analysis does not address impacts on other areas
of the region because there are too few Hanford Site employees in the surrounding counties for changes
in Hanford Site employment to cause substantial economic impacts there. Historically, only about

7 percent of the total Site work force has lived outside Benton and Franklin counties (Cushing 1995).
Most of these employees live in Yakima County, which has a total nonfarm employment of over
65,000 (WSDES 1993b). With Hanford Site employees representing approximately 1 percent of total
Yakima County nonfarm employment, the EIS alternatives would have too smail an employment impact
to warrant detailed analysis. The analysis does not address potential economic impacts of accidents that
potentially could occur during implementation of the alternatives. Because there is a very low
probability that an accident would have major economic impact, this issue does not 'warrant detailed
analysis. However, Appendix E does provide a discussion of potential impacts associated with
‘remediation accidents and mitigation measures that would be taken to address those impacts.

It was assumed that the schedule for impl.ememing each alternative would meet the applicable Hanford
Federal Facility Agreement and Consent Order (Tri-Party Agreement) milestones (Ecology et al.
1994). There are uncertainties related to waste characterization (Appendix A, Section A.3.0) and
waste loading (Appendix B, Section B.3.10 and B.8.0) that could affect the schedules for completing all
of the ex situ alternatives. Under conservative case conditions, because of these uncertainties
completing the ex situ alternative could require from one to four years beyond the applicable Tri-Party
Agreement milestones for low-activity waste. However, there are factors that could compensate for
these uncertainties and allow the Tri-Party Agreement schedule to be maintained. For example, it may
be possible to achieve a higher percentage of waste loading than projected under the conservative case.
Also, larger processing facilities could be constructed or construction schedules could be accelerated,
both of which could shorten alternatives' schedules for completion. '
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Section H.1.1 provides a discussion of the assumptions, data, methodology, and uncertainties directly
associated with the development of the baseline scenario used to calculate and compare the impacts of
the EIS alternatives. The major uncertainties are associated with the projection of future levels of
non-TWRS Hanford Site employment and future overall employment in the Tri-Cities MSA. In both
cases, substantial changes in future overall employment would change each alternative's impact on
future Hanford Site employment, Tri-Cities MSA nonfarm employment, population, taxable retail
sales, and average home prices. In turn, changes to the population projéction would restilt in
comparable changes to each alternative's impact on public services and facilities such as schools,
police, and fire (Volume One, Section 5.6). Also, changes to the projection of future Hanford Site
employment would result in changes to the analysis of transportation impacts (Volume One, Section
5.10). In each case, however, the changes in future employment would impact all of the alternatives
equally. Therefore, while the level of each impact would change, the comparison of the relative
impacts among the alternatives would not be affected.

In the time between publication of the Draft EIS and preparation of the Final EIS, revisions have
occurred in the schedules of a number of EIS alternatives. In all cases except for Phase 2 of the Phased
Implementation alternative, these schedule changes would have a very small effect (less than 5 percent)
on the level or timing of em;iloyment under the various alternatives. Because this is well within the
accuracy of the socioeconomic modeling, the modeling was not revised.

The Final EIS includes a new alternative that was not analyzed in detail in the Draft EIS. This
alternative, the Ex Situ/In Situ Combination 2 alternative, would have lower overall employment levels

than the Ex Situ/In Situ Combination 1 alternative that was analyzed in detail in the Draft EIS.
However, the timing of the employment peaks under the Ex Situ/In Situ Contamination 2 alternative, as

well as the duration of its construction and operations phases, would be similar to the Ex Situ/In Situ
Combination 1 alternative. Data are provided in this appendix for peak and average employment levels
for the Ex Situ/In Situ Combination 2 alternative. However, no socioeconomic modeling has been
performed because of its similarity to the Ex Situ/in Situ Combination 1 alternative.

H.1.1 DEVELOPMENT OF THE BASELINE ECONOMIC ESTIMATE

This section describes the assumptions, data, and methodology used to develop the baseline estimate of
future economic activity in the Richland, Kennewick, and Pasco (also called the Tri-Cities) MSA.

This estimate was used to analyze the socioeconomic impacts of the EIS alternatives.

The socioeconomic impact analysis compares the impacts of the EIS alternatives to an estimate of
future economic conditions in the Tri-Cities area, based on Hanford Site employment in the absence of
any TWRS activities (except for a phased shutdown of routine tank farm operations). The scenario for
future Hanford Site employment that provided the baseline for the impact analysis was calculated using
the following method:
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1) The latest available estimate of total Hanford Site employment was obtained from Hanford Site
facility planning personnel (Daly 1995). This estimate assumed implementing the TWRS
program as defined by the Hanford Federal Facility Agreement and Consent Order (Tri-Party
Agreement) (Ecology et al. 1994),

2) Labor requirements were estimated over time to implement the TWRS programs as defined in
the Tri-Party Agreement, based on engineering data provided by the Hanford Site Management
and Operations contractor (WHC 1995a). The engineering data were provided for total labor
hours by phase of the activity. The EIS contractor then adjusted the labor hours to reflect the
final alternatives selected for analysis in the EIS and to ensure consistency in the methodology
used to develop labor estimates among the alternatives (Jacobs 1996). These data were then
provided for inclusion as inputs into the socioeconomic modeling.

3) The labor requirements for the TWRS program were then subtracted from the overall estimate
of Hanford Site employment to derive a calculational baseline for Hanford Site employment
that excludes remediation of the tank waste.

This calculational baseline for Hanford Site employment (total employment without TWRS
employment) then was used in an econometric forecasting model to analyze the socioeconomic impacts
of the various EIS alternatives. Figure H.1.1.1 shows both the estimate of total Site employment and
the calculational baseline of total Site employment without TWRS employment All figures and tables
in this appendix are provided after page H-15.

Assumptions incorporated into the impact analysis included the following:

. The latest available estimated total Hanford Site employment (including potential
TWRS activities as defined in the Tri-Party Agreement) was derived from data for
selected years between 1994 and 2025. The intervening years were estimated using
straight-line interpolation. For the years subsequent to 2025, a straight-line

. extrapolation was used, with 2040 as the end year.

. The latest available estimated total Hanford Site employment incorporated planned
restructuring of the Hanford Site labor force, including early retirements and reductions
in force, as well as new hires expected in 1995 for the Hanford Site environmental
restoration contractor, and for the U.S. Department of Energy (DOE), Richland
Operations Office. Because plans for labor force restructuring and new hires are under
constant review, these estimates are imprecise but are the best currently available.

. The latest available total Hanford Site labor employment estimate includes other (non-
TWRS) environmental cleanup and restoration activities, operations and maintenance,
research and development (including the Environmental and Molecular Sciences
Laboratory and the Laser Interferometer Gravitational Wave Observatory), and
facilities management personnel required to operate and maintain the Hanford Site,

. The data on the proposed TWRS program, as defined in the Tri-Party Agreement,
provided by the Hanford Site Management and Operations contractor and the TWRS
EIS contractor were used in the following manner. Annual employment data were
developed based on engineering projections that allocated estimated labor requirements
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over the different phases of the project. The annual labor requirements data were then
interpolated (or assigned intermediate values) to provide quarterly data, as required by
the regression model, to be used to estimate impacts. Because the total Hanford Site
employment data were estimated using smoothed interpolations, the TWRS Tri-Party
Agreement labor requirements estimates also were smoothed using a 30-quarter moving
average before subtracting them from the total Hanford Site employment estimates to
obtain the calculational baseline employment estimates. This smoothing was done to
maintain consistency between the two data series. Without smoothing the data, the
annual fluctuations in the TWRS Tri-Party Agreement data would have been
transferred to the calculational baseline estimate, creating a misleading result,
However, the smoothed TWRS Tri-Party Agreement data were used only to estimate
calculational baseline employment. The socioeconomic impact analysis of the EIS
alternatives used unsmoothed data added to the calculational baseline. The
calculational baseline estimate used to construct estimates of total Hanford Site
employment for each of the proposed EIS alternatives is described in Section H.3.1.

. Routine operations at the tank farms were included in the latest available total Hanford
Site employment estimate and in the estimated labor requirements for the TWRS
Tri-Party Agreement labor estimate. As envisioned in the Tri-Party Agreement, tank
farm routine operations would be phased out over time as remediation occurs,
Estimates for employment in routine operations (including phaseouts over time) were
incorporated into the labor requirements for the other TWRS EIS alternatives as
described in Section H.3.1. The inclusion of the routine operations labor estimate in
the calculational baseline was factored into the labor estimates for each of the
alternatives. Routine operations were estimated to require 1,016 full-time equivalent
employees. In the calculational baseline, it was assumed that the routine operation
activities would phaseout beginning in 2005, with an end to routine operations in 2029.
For alternatives with routine operations extending at current levels beyond 2005, the
labor reqliired to maintain the 1,016 employment level was added to the alternative
labor estimates. This was the case for the No Action, Long-Term Management, and In
Situ Fill and Cap alternatives. For other alternatives that ended routine operations
prior to 2029, the appropriate level of employment was subtracted for the labor
estimate. This was the case for the In Situ Vitrification, Ex Situ/In Situ Combination 1,
Ex Situ/In Situ Contamination 2, and Phased Implementation alternatives.

The calculational baseline estimate of Hanford Site employment is used only to provide a basis for
analyzing the impacts of the proposed EIS alternatives. These impacts are measured in terms of
percentage changes from the calculational baseline. Neither the calculational baseline nor the impact
analysis itself is intended to be a precise forecast of future economic conditions in the Tri-Cities MSA.
Any forecast that extends over 40 years can only project current trends and is subject to unpredictable
changes in future economic conditions. The Tri-Cities is in the early stages of an economic transition
as Site employment decreases. There are currently little definitive data to indicate how successful .
attempts to diversify the local economy will be in reducing dependence on the Hanford Site, the area's
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largest single employer. Likewise, any estimates of future Hanford Site employment under any
scenario must be considered as estimates rather than definitive data. The calculational baseline
estimate, however, provides a consistent projeétion of one possible path for Hanford Site employment
that can be used as the basis for analyzing and comparing the impacts of the EIS alternatives. Changes
in future Hanford Site employment or future Tri-City MSA employment would affect the amount of
popuiation growth, taxable sales growth, housing price changes, and other socioeconomic factors
analyzed in the EIS. However, such future employment changes would affect all EIS alternatives
equally and thus would not affect the comparison of the relative impacts of the alternatives.

H.2.0 ECONOMETRIC FORECASTING MODEL METHODOLOGY

Quantitative projections of the impacts of the TWRS EIS alternatives on nonfarm employment,
population, housing prices, and taxable retail trade were obtained by regression analysis, using Hanford
Site employment as the key independent variable. The regression analysis used data from historical
experience to determine the statistical relationship between Hanford Site employment and total
Tri-Cities MSA nonfarm employment (1987 to 1993), and the statistical relationship between nonfarm
employment and taxable retail sales (1987 to 1993), population (1980 to 1993), and housing market
conditions (1980 to 1993). These statistical relationships provide information on the potential impacts
of future changes in Hanford Site employment on retail sales, population, and housing market
conditions.

Analyzing the impacts of the EIS alternatives required specific estimates of labor hours for
implementing each alternative. In each case, these labor hours were estimated based on cost and labor
input data supplied by the Hanford Site Management and Operations contractor (WHC 19953, c, e, f,
g, h, i, j, n) and by the TWRS EIS contractor (Jacobs 1996). The data first were estimated as annual
average full-time equivalent employees, then interpolated to obtain quarterly full-time equivalent
employees (at annual rates). The labor estimates for the EIS alternatives then were added to the
calculational baseline estimate of total Hanford Site employment to obtain total Hanford Site
employment estimates under each alternative. The estimates of total Hanford Site employment
associated with the EIS alternatives then were used to estimate impacts on nonfarm employment in the
Tri-Cities MSA. Because Hanford Site activities do not impact farm employment, the analysis
addresses nonfarm employment only. Nonfarm employment then was used to estimate impacts on
taxable retail sales and population. Population was used to estimate impacts on housing prices.

1. The econometric model used to estimate impacts accounts for the "multiplier effect” of Hanford
Site jobs on the Tri-Cities economy. For each new job at the Hanford Site, it was estimated
that approximately 2.4 jobs would be created in the nonfarm employment sector. These jobs,
as well as the new Hanford Site jobs, then were used in estimating other impacts, including
taxable retail sales, population, and housing market conditions. This 2.4 multiplier is in
reasonably close agreement with employment muitipliers used in other recent Hanford Site
National Environmental Policy Act (NEPA) documents. For example, the Safe Interim Storage
of Hanford’s Tank Waste Final EIS (DOE 1995i) used a 2.2 multiplier based on input/output
analysis by the Pacific Northwest National Laboratory. However, the mode] used for the
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TWRS is based on historical data for the Tri-Cities through the end of 1993, whereas the
Pacific Northwest National Laboratory multiplier was developed in the late 1980's and is
considered to be less representative of current economic conditions. These two models are the
only known comprehensive economic models that were developed by analyzing the local
economy. :

All equations are linear and were estimated using ordinary least squares.v The following sections of this
appendix (H.2.1 through H.2.4) document the regression equations used in the quantitative
assessments.

H.2.1 EMPLOYMENT ,
The regression equation for total Tri-Cities MSA nonfarm employment uses quarterly data from the
third quarter of 1987 to the fourth quarter of 1993 and has the following explanatory variables:

X1 = Hanford Site employment (full-time equivalent employees);

X2 = Time trend;

X3 = First quarter dummy variable;
X4 = Tagged Hanford Site employment (one year or four quarters); and
Y1 = Nonfarm employment.

The time tfend starts at one for the third quarter of 1987. Data on Hanford Site employment were
obtained from the DOE Richland Operations Office. Data on Tri-Cities MSA employment were
obtained from the Washington State Department of Employment Security (WSDES 1993b).

Table H.2.1.1 shows the data used to estimate the regression equation. The T-value for each estimated

parameter (2 measure of the statistical significance of the estimated parameter, where a T-value greater
than two means that there is a high degree of confidence that the true value of the parameter is different
than zero) is shown in parentheses. The adjusted R-squared value (a measure of the goodness-of-fit of
the estimated equation) is shown immediately after the equation. An adjusted R-squared value of

1.0 indicates a perfect fit. .

The estimated equation for employment is:
Y1 = 36998.466489 -+ 2.438843 - X1 + 209.789246 - X2 - 1500.74503 - X3 - 0.822646 - X4

(4.574603)  (3.103108) (1.039399) (~4.539982) (-4.440990)
Adjusted R-squared:  0.986
Note:
- = Multiplied by

TWRS EIS H-6 * Volume Five

T T



Appendix H Socioeconomic Impact Modeling

H.2.2 TAXABLE RETAIL SALES '

The regression equation for taxable retail sales uses quarterly data from the third quarter of 1987 to the
third quarter of 1993 (the latest data available). The equation has the following explanatory variables:
X5 = Time trend;

X6 = Quarterly nonfarm employment.at annual rates;

X7 = First quarter dummy variable;

X8 = Fourth quarter dummy variable; and

Y2 = Taxable retail sales.

The data on taxable retail sales were obtained from the Washington State Department of Revenue
(WSDR 1993). Table H.2.2.1 shows the data used to estimate the regression equation.

The equation for taxable retail sales is:
Y2 = -68.899165 + 5.089547 - X5 + 0.005126 - X6 - 37.779538 - X7 + 0.687021 - X8

(-0.613913)  (3.652568) (2.471805)  (4.976665) (0.108059)
Adjusted R-squared:  0.964
Note:
+ = Multiplied by

H.2.3 POPULATION

The regression equation for population in the Tri-Cities MSA used annual data on population for
1980 to 1993. The explanatory variables are:

X14 = Time trend;

X15 = Annual average nonfarm employment, with a lag of 1 year; and

Y3 = Population.

The time trend starts at one for 1980, although 1980 is not used in the regression because lagged’
employment is used. The data on population comes from the 1980 and 1990 U.S. Census (DOC 1991)
and the Washington State Department of Financial Management (WSDFM 1987-95) for years other
than 1980 and 1990. Table.H.2.3.1 shows the data used in the regression analysis.

The equation for population is:
Y3 = 58107.265102 + 358.944822 - X14 + 1.465489 - X15
(3.805755) . (1.160945) (5.370630)

Adjusted R-squared:  0.764

Note:
+ = Multiplied by
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H.2.4 AVERAGE HOME PRICES

The regression equation for the average home price in the Tri-Cities MSA used annual data for 1980 to
1993 (HBA 1994). The explanatory variables are:

X9 = Time trend;

X10 = Population; and

Y4 = Average home price.

Data on home prices were obtained from the Tri-Cities Association of Realtors (TAR 1995).
Table H.2.4.1 shows the data used to estimate the equation.

The equation for the average home price is:

Y4 = -176.372436 + 0.508830 - X9 + 0.001653 - X10
(-7.901429)  (1.755588)  (10.435336)

Adjusted R-squared:  0.926

Note:

- = Multiplied by

H.3.0 TWRS EIS ALTERNATIVES IMPACT PROJECTIONS
For each EIS alternative, the economic impact estimates were made using the following four steps.

1) Estimates of total Hanford Site employment under the alternative were used to estimate
quarterly nonfarm employment.

2) Estimated quarterly nonfarm employment was used to estimate quarterly taxable retail sales.
Quarterly sales were summed for each year to yield estimated annual taxable retail sales.

3) Quarterly sales estimates of nonfarm employment for each year were averaged to estimate the

average annual employment for that year. Average annual employment was lagged 1 year and
then used to estimate population. )
4) Annual population estimates were used to estimate average annual home prices.

H.3.1 HANFORD SITE EMPLOYMENT PROJECTIONS , )

This section provides detail on the development of the employment estimates for the EIS alternatives.
For each alternative, the annual average employment was estimated for each phase of activity based on
engineering data and cost estimates provided by the Hanford Site Management and Operations
contractor (WHCa, ¢, e, f, g, h, i, j, n) and the TWRS EIS contractor (Jacobs 1996).

Employment for each phase of each EIS alternative was divided into three phases for purposes of this
analysis. These phases are 1) construction of facilities; 2) facilities operations; and 3) post remediation,
including decontamination and decommissioning (D&D) of remediation facilities and monitoring and
maintenance (M&M) activities as applicable. Activities for each phase then were divided into waste
retrieval, waste transfer, and waste processing activities. For analytical purposes, the estimates of
waste retrieval and processing activities were aggregated into the construction, operations, and
post-remediation phases. Each alternative would also involve routine operations of the tank farms that,
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for all alternatives except No Action and Long-Term Management, would be phased out over time as
remediation occurs.

Once total annual averagé employment for each alternative was dérived by combining the annual data
for the various phases, the data were converted to quarterly employment by straight line interpolation.
Interpolation was used to build ramp-up and ramp-down periods into the quarterly Hanford Site
employment data, which more accurately reflect the process of increasing or decreasing staffing levels
for large-scale projects. However, because of the interpolations, annual average Hanford Site
employment data as used in the forecasts and reported in Tables H.3.2.1 through H.3.2.3 will differ
slightly from the annual employment data reported in Tables H.3.1.1 through H.3.1.10. Then, the
quarterly data for the alternatives were added to the calculational baseline of quarterly average total
Hanford Site employment. The resulting estimate of total Hanford Site employment under each
alternative then was input to the forecasting model to produce the socioeconomic impact analysis for
the Tri-Cities MSA.

No Action Alternative (Tank Waste) .

The No Action alternative would have one phase: ‘routine tank farm operations. Figure H.3.1.1 and
Table H.3.1.1 show the number of potential full-time equivalent employees by phase under this
alternative. The routine tank farm operations phase assumes that routine operations would be
maintained at the TWRS program Tri-Party Agreement level through 2005. After 2005, the TWRS
program Tri-Party Agreement would involve a steady phaseout of routine operations, while the

No Action alternative would maintain routine operations staffing at the 2005 level of just over

1,000 full-time equivalent employees. The difference between routine operations employment under
the No Action alternative and under the TWRS program Tri-Party Agreement was used to calculate
total employment for the No Action alternative. Use of the TWRS program Tri-Party Agreement
routine operations estimates in the baseline estimate resulted in the need to add employment to the No
Action alternative estimates from 2005 through 2029. The jobs were added to maintain employment
levels at 1,016 for routine operations.

Long-Term Management Alternative

The Long-Term Management alternative would have two phaseé: 1) routine tank farm operations; and
2) tank replacement (which would include waste retrieval and transfer activities as well as new tank
construction).

The routine oiaerations phase of the Long-Term Management alternative is identical to the routine
operations phase for the No Action alternative. The Long-Term Management alternative assumes that
the double-shell waste tanks would be replaced every 50 years. The data in Table H.3.1.2 and

Figure H.3.1.2 show one such replacement cycle in the 2030's. Future tank replacements would occur
beyond the 2040 time frame for the analysis in this EIS.
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In Situ Fill and Cap Alternative ‘
This alternative would involve neither a waste retrieval and transfer or a D&D phase. The phases for
the In Situ Fill and Cap alternative would include:

. Construction (install fill equipment);

. Fill and cap operations;

. Post remediation - M&M and tank closure; and
. Routine tank farms operations.

Employment under this alternative would be low; a maximum change from the calculational baseline of
less than 150 in the peak year, which is approximately 1 percent of the calculational baseline total
Hanford Site employment. Figure H.3.1.3 and Table H.3.1.3 show the number of full-time equivalent
employees by phase for the In Situ Fill and Cap alternative. Under this alternative, routine tank farm
operations would differ greatly from the TWRS program Tri-Party Agreement estimate. The In Situ
Fill and Cap alternative would result in a faster completion of tank waste remediation, which would
result in routine operations being phased out sooner. The calculation of Hanford Site employment
under the In Situ Fill and Cap alternative includes the difference between routine tank farm operations

“under the TWRS program defined in the Tri-Party Agreement and routine operations under the In Situ
Fill and Cap alternative. This difference would represent a reduction in Hanford Site employment, as
compared to the baseline. Because of this difference, the estimate of employment impacts presented in
Figure H.3.1.3 and Table H.3.1.3 show a negative estimate of total employment under the alternative
from 2023 through 2030. This comparison only represents a negative number of jobs compared to the
baseline estimate.

In Situ Vitrification Alternative .
The In Situ Vitrification alternative would not involve waste retrieval and transfer but would involve a
relatively minor D&D phase. The operations phases for this alternative would include:

. Vitrification facilities construction;

. Vitrification operations;

. Post-remediation activities - M&M, D&D, and tank closure; and
. Routine tank farm operations.

Figure H.3.1.4 and Table H.3.1.4 show the number of full-time equivalent employees by phase for the
In Situ Vitrification alternative. :

Ex Situ Intermediate Separations Alternative
The Ex Situ Intermediate Separations alternative would involve the following phases:

. Waste retrieval and transfer - construction;
. Waste retrieval and transfer - operations;

. - Waste retrieval and transfer - D&D;

. Waste processing - construction;

. Waste processing - operations;
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. Post remediation - M&M, D&D, and tank closure; and
. Routine tank farm operations.

Figure H.3.1.5 and Table H.3.1.5 show projected employment for each phase of the alternative.

The routine operations phase is identical to the routine operations estimate for the TWRS program as
defined in the Tri-Party Agreement, and it is therefore currently built into the baseline projection as
part of the current forecast of Hanford Site employment. Because of thié, routine operations were not
separately incorporated into the calculated Hanford Site employment for this alternative. Construction
employment for both waste retrieval and transfer and for the vitrification facilities would peak in the
year 2000 and decline sharply through 2010. Operations employment would begin in 1997, climb
steadily from 2001 through 2003, level off for several years, and then climb sharply in 2009 when
full-scale waste processing operations would begin. Operations employment would drop off sharply in
2019, at which point post-remediation activities would be conducted.

Ex Situ No Separations Alternative

This alternative's breakdown by phase is the same as for the Ex Situ Intermediate Separations
alternative. Figure H.3.1.6 and Table H.3.1.6 show employment for the Ex Situ No Separations
alternative by construction, operations, and post-remediation phases. The data show a large spike in
construction activity in the period 1997 to 2003. Not only would the level of employment for
construction reach almost 4,500 jobs in 2000, but the period of construction activity would be very
short, with construction jobs falling to 3,000 in 2001 and below 1,000 by 2003.

Ex Situ Extensive Separations Alternative
Employment would involve the same phases for this alternative as for the Ex Situ Intermediate

Separations alternative. As shown in Figure H.3.1.7 and Table H.3.1.7, employment under the
alternative would result in two spikes in construction activity. Both spikes would occur during
construction of the waste processing facilities. The boom-bust cycle reflected by the two spikes would
result in substantial economic impacts because of the transient nature of crews working on large
construction projects. The Tri-Cities MSA experienced similar conditions in the early 1980's with the
Washington Public Supply System nuclear project (as noted in Section 4.6).

Ex Situ/In Situ Combination 1 Alternative

This alternative is a combination of the In Situ Fill and Cap alternative and the Ex Situ Extensive
Separations alternative. The waste from approximately 70 tanks would be retrieved, transferred, and
processed as described for the Ex Situ Intertnediate Separations alternative, with the remaining tanks
undergoing fill and cap construction and operations activities as described for the In Situ Fill and Cap
alternative. The breakdown by phases for Ex Situ/In Situ Combination 1 alternative would be as
follows:

In.Situ Fill and Cap.C ExSit 1 Siate S tions C
. Construction (install fill equipment); - Waste retrieval and transfer - construction;
. Fill and cap operations; . Waste retrieval and transfer - operations;
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. Post remediation M&M, D&D; . Waste retrieval and transfer - D&D;

and tank closure; and . Waste processing - construction;
. Routine tank farm operations. . Waste processing - operations;
. Post remediation M&M, D&D, and tank
closure; and
. Routine tank farm operations.

Figure H.3.1.8 and Table H.3.1.8 show estimated employment under the Ex Situ/In Situ
Combination 1 alternative by project phase. Construction activity, including both waste retrieval and
transfer and waste processing facilities, would peak in 2000, and then begin a steady decrease through
2010. After several years of level employment, construction activity then would fall steadily until it
ends in 2018. Operations, including both transfer and retrieval and waste processing, would begin to
increase in the late 1990's with a fairly level period between 2003 and 2009. This would be followed
by a large increase to a peak level in 2010, when waste processing would reach its full operational

" status. After 2018, operations would decline sharply when the post-remediation activity (including tank

closure and D&D of facilities) would occur. Except for minimal M&M activities, total Hanford Site
employment for the Ex Situ/In Situ Combination 1 alternative and the calculational baseline would
converge by 2030.

Ex Situ/In Situ Combination 2 Alternative

This alternative is very similar to the Ex Situ/In Situ Combination 1 alternative except that wastes
would be retrieved from 25 tanks rather than from approximately 70 tanks under the Ex Situ/In Situ
Combination 1 alternative. The remainder of the 177 tanks would undergo fill and cap construction
and operations activities as described for the Ex Situ/In Situ Combination 1 alternative. The primary
difference between the two Ex Situ/In Situ Combination alternatives is that the Ex Situ/In Situ
Combination 2 alternative would involve scaled-down waste retrieval, waste transfer, and waste
processing activities, which include pretreatment, LAW processing, high-level waste (HLW)
processing, LAW vaults, and HLW temporary storage. This smaller scale of operations is because
there would be fewer tanks from which the waste would be retrieved and a smaller volume of waste to
be processed. The smaller scale of operations generally would result in lower levels of employment to
implement the Ex Situ/In Situ Combination 2 alternative than would be required for the Ex Situ/In Situ
Combination 1 alternative, parﬁcularly during the operations phase. However, the timing of the
employment peaks and the nature and duration of the various phases of activity would be similar
between these two alternatives. '

Peak construction phase employment under the Ex Situ/In Situ Combination 2 alternative would occur
in the year 2001 at about 2,200 workers. Over the 14-year construction period, employment would
average about 1,400 workers. Over the 35-year operating period under this alternative, there would be
a broad peak employment period from the. year 2008 to 2019. During this peak period, employment
would average approximately 750 workers. Over the entire 35-year operations period, employment
would average about 430 workers. '
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As mentioned in Section H.1.0, no detailed year-by-year employment data were generated for the

Ex Situ/In Situ Combination 2 alternative, nor was any socioeconomic modeling performed to assess its
impacts. Thus, this appendix contains no detailed data tables or graphics for this alternative, either
describing employment under the alternative or evaluating its impacts on overall Tri-Cities nonfarm
employment, population, taxable retail sales, or housing prices. The lower levels of employment under
this alternative compared to the Ex Situ/In Situ Combination 1 alternative would result in smaller
socioeconomic impacts on the Tri-Cities area. ' *

Phased Implementation Alternative .

The Phased Implementation alternative differs from the other alternatives, and this difference is
reflected in the economic impact analysis. Phased Implementation would involve a demonstration
phase (Phase 1) and a full-scale treatment phase (Phase 2). The demonstration phase would involve
two combined separations and LAW facilities and one separations and HLW vitrification facility. After
completing the demonstration phase, the demonstration plants would be shut down and two LAW
vitrification facilities and one HLW vitrification facility would be built, together with waste retrieval
and transfer facilities. The full-scale facilities would operate through 2025. The economic impact
analysis is divided into two parts; Phase 1 covers the demonstration phase only, and the total alternative
covers the entire Phased Implementation alternative.

Labor force requirements for the Phased Implementation alternative were based on the Ex Situ
Intermediate Separations alternative, scaled for the reduced size of the facilities, and include
construction, operation, and post-remediation labor force for the two plants. In addition, there was a
further 15 percent reduction in labor force requirements based on an improved overall efficiency in
operating personnel operations during the first phase.

Phase 1
Phase 1 of the Phased Implementation alternative would consist of construction, operations, and post

remediation (including D&D).

Because this alternative would involve a reduced-scale demonstration and terminate in 2012 after
processing only a portion of the tank waste, routine operations are assumed to be the same as under the
calculational baseline and are not separately identified. Also, M&M activities are not included because
of the limited duration of the alternative. A small number of workers would be involved in transferring
waste from the tanks to the treatment facility and are included in the operations phase labor force
projections. Figure H.3.1.9 and Table H.3.1.9 show the labor force projections for each element of
the alternative. Since publication of the Draft EIS, changes in Phase 1 of this alternative resulted in
estimated employment levels that are within 2 percent of the levels presented in the Draft EIS. Thus,
socioeconomic impacts for Phase 1 would be very similar to those presented in the Draft EIS.

Total Alternative
The total Phased Implementation alternative would consist of construction, operations, post remediation

(including D&D and M&M), and routine operations.
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Labor requirements for the total Phased Implementation alternative track the Phase 1 labor -
requirements through 2003. Construction of waste retrieval and transfer facilities for Phase 2 would
begin in 2004. Construction of the waste treatment facility would begin in 2005. Operation of the
Phase 2 waste retrieval and-treatment facilities would extend through 2025. D&D of the waste retrieval
and transfer facilities would begin in 2015 and extend through 2027, while D&D of the waste treatment
facilities would begin in 2022 and extend through 2030. Tank closure would begin in 2016 and
conclude in 2039. Routine operations virtually would be the same as in the calculational baseline,
except for some accelerated reduction in the labor force after 2020. Figure H.3.1.10 and

Table H.3.1.10 show the labor force projections for each phase.

Capsule Alternatives .

The maximum number of employees that would be involved in implementing any of the capsule
alternatives would be 47 employees in the peak year. This low level of employment will not have a
measurable impact on current and future socioeconomic conditions. For this reason, the socioeconomic
impacts of capsule alternatives were not modeled. However, where appropriate, data regarding
employment under the alternatives are presented in Section 5.6. )

H.3.2 DATA TABLES FOR IMPACTS OF TWRS EIS ALTERNATIVES
The annual impacts of the EIS alternatives are presented in the following data tables.

Data regarding Hanford Site employment are presented in Tables H.3.2.1, H.3.2.2, and H.3.2.3. Tri-
Cities nonfarm employment data are presented in Tables H.3.2.4, H.3.2.5, and H.3.2.6. Data
regarding Tri-Cities population are presented in Tables H.3.2.7, H.3.2.8, and H.3.2.9. Tri-Cities
taxable retail sales data are presented in Tables H.3.2,10, H.3.2.11, and H.3.2.12 and data regarding

Tri-Cities housing prices are presented in Tables H.3.2.13, H.3.2.14, and H.3.2.15.

For all tables presented in this Appendix, routine operations are those in addition to routine operations
Iabor requirements under the TWRS program Tri-Party Agreement estimate, which includes
apprbximately 1,000 employees for routine operations through 2005 and a phaseout of employment
through 2029. The employment estimate assumes employment for routine operations would continue at
1995 levels through 2040. Negative numbers in Tables H.3.1.3 to H.3.1.10 and H.3.2.1 to H.3.2.15
result from the phaseout of Toutine operations on an earlier schedule than included in the TWRS
program Tri-Party Agreement estimates.
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Figure H.3.1.2 Full-Time Equivalent Employees (Change from Baseline Estimate) -

_ Long-Term Management Alternative, 1995 to 2040
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Routine operations are those in addition to routine operations labor requirements under the TWRS program Tri-Party
Agreement estimate, which includes approximately 1,000 employees for routine operations through 2005 and a phaseout of
employment through 2029, The employment estimate assumes employment for routine operations would continue at 1995 levels
through 2040.
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Full-time Equivalent Employees

NOTE: Negative numbers result from phase out of routine operations on an carlier schedule than included in the TWRS program Tri-Party Agreement estimate.

Figure H.3.1.3 Full-Time Equivalent Employees (Change from Baseline Projection) -
In Situ Fill and Cap Alternative, 1995 to 2040
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Figure H.3.1.4 Full-Time Equivalent Employees (Change from Baseline Estimate) -
In Situ Vitrification Alternative, 1995 to 2040
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Routine Operations - Less than zero in some years when comparéd to the total employment, which
includes routine tank farm operations in the TWRS. program Tri-Party Agreement estimate.
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Socioeconomic Impact Modeling

Figure H.3.1.5 Full-Time Equivalent Employees (Change from Baseline Estimate) -
Ex Situ Intermediate Separations Alternative, 1995 to 2040
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Figure H.3.1.6 Full-Time Equivalent Employees (Change from Baseline Estimate) -
Ex Situ No Separations Alternative, 1995 to 2040
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Figure H.3.1.8 Full-Time Equivalent Employees (Change from Baseline Estimate) -
Ex Situ/In Situ Combination 1 Alternative, 1995 to 2040
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Routine Qperations - Less than zero in some years when compared to total employment
for routine tank farm operations in the TWRS program Tri-Party Agreement estimate.
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Full-Time Equivalent Employees

Figure H.3.1.10 Full-Time Equivalent Employees (Change from Baseline Estimate) -
Phased Implementation (Total Alternative), 1995 to 2040
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Routine Operations - Less than zero in some years when compared to the total employment, which
precludes routine tank farm operations in the TWRS program Tri-Party Agreement estimate.
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Appendix H Socioeconomic Impact Modeling

Table H.2.1.1 Regression Data for Nonfarm Employment in the Tri-Cities MSA

Y1 X1 X2 X3 X4
55,537 12,400 1 0 14,500
55,237 12,200 2 0 14,100
55,033 12,100 3 1 13,500
57,433 12,300 4 0 12,900
58,233 12,700 5 0 12,400
58,600 13,000 6 (] 12,200
59,233 13,300 7 1 12,100
63,033 13,800 8 0 12,300
62,767 14,000 o9 0 12,700
62,933 14,200 10 0 13,000
61,533 14,400 11 1 13,300
64,967 14,800 12 0 13,800
64,967 15,000 13 0 14,000
65,800 15,100 14 0 14,200
64,967 15,500 15 1 14,400
68,067 16,000 16 0 14,800
67,433 ) 16,100 17 0 15,000
67,567 16,200 18 0 15,100
66,770 16,500 19 1 15,500
69,830 17,200 20 0 16,000
70,300 17,300 21 0 16,100
70,900 17,800 22 0 16,200

Notes:

Y1 = Nonfarm employment

X1 = Hanford Site employment (full-time equivalent employees)
X2 = Time trend

X3 = First quarter dummy variable -

X4 = Lagged Hanford Site employment (one year or four quarters)
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Table H.2.2.1 Regression Data for Taxable Retail Sales in the Tri-Cities MSA
Y2 X5 X6 X7 X8

239 1 57,390 0 0
234 2 57,413 0 1
203 3 54,837 1 0
238 4 56,343 0 0
238 5 55,537 0 0
250 6 55,237 0 1
220 7 55,033 1 0 ,
270 8 57,433 0 0 '
268 9 58,233 0 0 l
282 10 58,600 0 1
252 11 59,233 1 0
309 12 63,033 0 0
326 13 62,767 0 0
321 14 62,933 0 1
286 15 61,533 1 0 l
325 16 64,967 0 0 3
335 17 64,967 0 0
347 18 65,800 0 1 E
316 19 64,967 1 0 !
384 20 68,067 0 0
373 21 67,433 0 0
407 22 67,567 0 1 "
338 23 66,770 1 0
428 24 69,830 0 0
447| 25 70,300 0 0

Notes:

Y2 = Taxable retail sales ($ Millions)

X5 = Time trend

X6 = Nonfarm employment

X7 = First quarter dummy variable

X8 = Fourth quarter dummy variable
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Table H.2.3.1 Regression Data for Population in the Tri-Cities MSA

Y3 X14 X15
144,469 1 not applicable
150,100 2 58,710
147,900 3 63,940
144,700 4 58,860
144,000 3 55,360
140,900 -6 52,870
139,300 7 54,020
139,600 8 55,230
139,600 9 . 56,970
138,300 10 55,400
150,030 11 57,325
153,400 12 61,992
157,700 13 64,317
163,900 14 67,008
Notes:
Y3 = Population
X14 = Time trend
X15 = Lagged nonfarm employment
Table H.2.4.1 Regression Data for Average Home Prices in the Tri-Cities MSA
‘Y4 X9 X10
65.1 1 144,469
73.1 2 150,100
66.8 3 147,900
64.8 4 144,700
62.6 5 144,000
60.9 6 140,900
60.0 7 139,300
59.6 8 139,600
58.8 9 139,600
59.7 10 138,300
68.3 11 150,030
78.7 12 153,400
93.8 13 157,700
106.6 14 163,900

Notes:

Y4 = Average home price ($ Thousands)
X9 = Time trend

X10 = Population
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Appendix H Socioeconomic Impact Modeling
Table H.3.1.1 Full-Time Equivalent Employees by Phase (Change from Baseline Estimate) -
No Action Alternative, 1995 to 2040
Year Routine Operations (Difference from Baseline) **

1995 0
1996 4]
1997 0
1998 0
1999 0
2000 0
2001 0
2002 0
2003 0
2004 0
2005 0
2006 61
2007 83
2008 190
2009 197
2010 212
2011 224
2012 254
2013 263
2014 268
2015 304
2016 303
2017 355
2018 374
2019 416
2020 428
2021 453
2022 460
2023 475
2024 854
2025 939
2026 937
2027 935
2028 935
2029 966
2030 1,006
2031 1,016
2032 1,016
2033 1,016
2034 1,016
2035 1,016
2036 1,016
2037 1,016
2038 1,016
2039 1,016
2040 1,016

Notes:

! Hanford Site baseline employment is shown on Table H.3.2.1.

2 Routine operations are those in addition to routine operations labor requirements under the TWRS program Tri-Party

Agreement estimate, which includes approximately 1,000 employees for routine operations through 2005 and a phaseout of

employment through 2029. The employment estimate assumes employment for routine operations would continue at 1995

levels through 2040, .
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Appendix H Socioeconomic Impact Modeling
Table H.3.1.2 Full-Time Equivalent Employees by Phase (Change from Baseline Estimate) -
Long-Term Manag t Alternative, 1995 to 2040
Routine Operations
Year (Difference from Baseline) 2 New Tank Construction Total
1995 0 0 0
1996 0 Y] 0
1997 0 0 0
1998 0 Q 0
1999 0 0} . 0
2000 0 0 0
2001 0 0 0
2002 0 0 0
2003 0 0 0
2004 0 0 0
2005 0 0 0
2006 61 0 61
2007 83 0 83
2008 190 0 190
2009 197 0 197
2010 212 0 212
2011 224 0 224
2012 254 0 254
2013 263 0 263
2014 268 0 268
2015 304 [ 304
2016 303 0 303
2017 355 0 355
2018 374 0 374
2019 416 0 416
2020 428 0 428
2021 453 0 453
2022 460 0 460
2023 475 0 475
2024 854 0 854
2025 939 0 939
2026 937 0 937
2027 935 0 935
2028 935 0 935
2029 966 0 966
2030 1,006 0 1,006
2031 1,016 113 1,129
2032 1,016 150 1,166
2033 1,016 338 1,354
2034 1,016 338 1,354
2035 1,016 338 1,354
2036 1,016 338 1,354
2037 1,016 338 1,354
2038 1,016 Q 1,016
2039 1,016 0 1,016
2040 1,016 0 1,016
Notes:

! Hanford Site Baseline employment is shown on Table H.3.2.1.
2 Routine operations are those in addition to routine operations labor requirements under the TWRS program Tri-Party
Agreement estimate, which includes approximately 1,000 employees for routine operations through 2005 and a phaseout of
employment through 2029. The employment estimate assumes employment for routine operations would continue at 1995

levels through 2040.
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Table H.3.1.3 Full-Time Equivalent Employees by Phase (Change from Baseline Estimate) -

In Situ Fill and Cap Alternative, 1995 to 2040 '

Construction/Operations/ Routine Operations
Year D&D Post Remediation Adjustment 2 Total
1995 0 0 0 0
1996 0 0 0 0
1997 0 0 0 0
1998 0 0 0 0
1999 0 0 0 0
2000 146 0 0 146
2001 146 0 0 146
2002 141 0 0 141
2003 139 0 0 139
2004 136 0 0 136
2005 134 ‘0 0 134
2006 136 0 0 136
2007 144 0. 0 144
2008 109 0 0 109
2009 109 0 0 109
2010 106 21 0 127
2011 104 31 0 135
2012 101 31 0 132
2013 98 32 0 130
2014 98 21 0 119
2015 106 32 0 138
2016 106 43 0 149
2017 101 43 Y 144
2018 93 32 0 125
2019 96 32 0 128
2020 98 6 0 104
2021 76 6 0 82
2022 Y] 6 0 13
2023 0 [ -166 -160
2024 0 6 26 32
2025 0 6 -77 -71
2026 0 6 -79 =73
2027 0 6 -81 -75
2028 0 6 -81 -75
2029 0 6 -50 44
2030 0 6 -10 -4
2031 0 6 0 [3
2032 0 6 0 6
2033 0 6 0 6
2034 0 6 0 6
2035 [ 6 0 6
2036 0 6 0’ 6
2037 0 6 0 6
2038 0 "6 0 6
2039 0 6 0 6
2040 0 6 0 6

Notes:

! Hanford Site Baseline employment is shown on Table H.3.2.1.
2 Routine operations are those in addition to routine operations labor requirements under the TWRS program Tri-Party
Agreement estimate, which includes approximately 1,000 employees for routine operations through 2005 and a phaseout of
employment through 2029. The employment estimate assumes employment for routine operations would continue at 1995
levels through 2040. Negative numbers in Tables H.3.1.3 to H.3.1.10 and H.3.2.1 to H.3.2.15 result from the phaseout of

routine operations on an earlier schedule than included in the TWRS program Tri-Party Agreement estimates.
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Table H.3.1.4 Full-Time Equivalent Employees by Phase (Change from Baseline Estimate) -
In Situ Vitrification Alternative, 1995 to 2040

Routine
Monitoring Operations
and (Difference from
Year Construction | Operations Maintenance Closure Baseline) Total
1995 0 0 0 0 0 0
1996 0 0 0 0 0 0
1997 0 0 0 [ 0 0
1998 572 20 0 0 0 592
1999 1,144 39 0 0 0 1,183
2000 1,716 542 0 0 0 | 2,258
2001 1,936 562 0 0 0 2,498
2002 1,936 562 0 0 0 2,498
2003 1,716 542 0 0 0 2,258
2004 2,068 542 [3] 0 Y 2,610
2005 1,760 483 0 0 0 2,243
2006 1,760 483 0 0 [ 2,243
2007 1,760 564 0 0 0 2,324
2008 1,232 483 0 0 0 1,715
2009 704 483 0 0 0 1,187
2010 528 483 0 21 0 1,032
2011 528 483 0 31 0 1,042
2012 528 483 0 31 0 1,042
2013 528 483 0 32 0 1,043
2014 528 403 Q 21 0 952,
2015 528 403 0 32 0 963
2016 528 403 0 43, 0 974
2017 0 0 0 43 52 95
2018 0 0 0 32 ~167 -135
2019 4] 0 0 32 ~362 -330
2020 0 [ 6 o] -588 -582
2021 0 Y 6 0 -563 -557
2022 0 0 6 0 -556 -550
2023 0 0 6 0 -541 -535
2024 0 0 6 0 -162 -156
2025 0 0 6 0 -77 =71
2026 0 0 6 0 -79 -73
2027 0 0 6 0 -81 =75
2028 0 0 6 0 -81 -75
2029 0 0 6 0 -50 -44
2030 0 0 6 0 -10 -4
2031 0 0. 6 -0 0 6
2032 0 0 6 0 [¢] 6
2033 0 0 6 0 0 6
2034 4] 0 6 0 0 6
2035 0 0 6 0 0 6
2036 0 0 6 0 0 6
2037 0 0 6 0 Q 6
2038 0 0 6 0 0 6
2039 0 0 6 0 0 6
2040 Q 0 6 0 0 6
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Table H.3.1.5 Full-Time Equivalent Employees by Phase (Change from Baseline Estimate) ~ Ex Situ Intermediate
Separations Alternative, 1995 to 2040

Waste Retrieval and
Transfer Decontam- Operations Decontam-
Phase ination and Phase ination and | Monitoring
Decom- Decom- and

Year |Construction | Operations | missioning [Construction| Operations | missioning jMaintenance| Closure | Total
1995 0 0 ] 0 0 0 0 0 0
1996 0 0 0 844 0 0 0 0 844
1997 0 0 0 1,488 0 0 0 0 1,488
1998 378 ) 0 2,082 153 0 0 0 ]2,613
1999 604 0 0 2,082 153 0 0 0 2,839
2000 680 0 0 2,970 153 0 0 0 3,803
2001 756 325 0 2,674 305 0 0 0 4,060
2002 832 650 0 2,276 305 0 0 0 [4,063
2003 756 650 0 1,878 610 0 0 0 |3,894
2004 756 650 0 1,728 610 0 0 0 13,744
2005 756 650 0 790 763 [ 0 0 ]2,959
2006 606 650 0 494 763 0 0 0 2,513
2007 576 650 0 346 610 0 0 0 {2,182
2008 546 650 0 198 610 0 0 0 12,004
2009 516 2,275 0 50 610 0 0 0 {3,451
2010 516 2,600 0 0 610 0 0 3 {3,729
2011 516 2,600 0 0 610 0 0 4 13,730
2012 516 2,600 245 0 610 0 (¢} 10 |3,981
2013 410 2,600 343 0 610 0 0 11 {3,974
2014 334 2,600 343 [ 610 0 0 17 {3,904
2015 258 2,600 343 0 610 0 0 20 |3,831
2016 182 2,600 343 0 610 0 0 20 {3,755
2017 106 2,600 343 0 610 0 0 20 |[3,679
2018 0 2,275 343 0 915 0 0 20 |3,553
2019 0 650 343 0 763 82 0 20 {1,858
2020 1] 325 343 0 763 163 0 20 11,614
2021 0 325 343 0 610 245 0 19 11,542
2022 0 325 343 0 610 266 0 19 |1,563
2023 0 325 343 0 305 266 9 18 1,266
2024 0 325 343 0 153 266 9 16 1,112
2025 0 0 294 0 153 266 9 16 | 738
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Table H.3.1.5 Full-Time Equivalent Employees by Phase (Change from Baseline Estimate) - Ex Situ Intermediate
Separations Alternative, 1995 to 2040 (cont'd)

Waste Retrleval and | pecontam- Operations Decontam- [, .
ransfer N Phase o Monitoring
Year Phase h‘;‘w“ and m;te'::x:f'd _and Closure | Total
. . Maintenance

Construction | Operations | MISSIONINg [constryction | Operations | Missioning
2026 0 0 245 0 153 245 9 16 668
2027 0 0 0 0 153 163 9 15 340
2028 0 0 0 0 0 82 9 27 | 118
2029 0 0 0 0 0 0 9 34 43
2030 0 0 0 0 0 0 9 63 72
2031 0 0 0 0 0 0 9 92 101
2032 0 0 0 0 0 [4] 8 63 71
2033 0 0 0 ] [} 0 8 34 42
2034 0 0 0 0 0 0 8 20 28
2035 0 0 0 0 31 0 8 6 45
2036 ¢ 0 0 0 31 0 8 6 45
2037 0 0 0 0 3 1. 0 8 6 45
2038 0 0 Q 0 31 0 8 6 45
2039 0 0 0 o] 31 0 8 6 45
2040 0 0 (4] o] 31 0 8 6 45
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Table H.3.1.6 Full-Time Equivalent Employees by Phase (Chaﬁge from Baseline Estimate) -
Ex Situ No Separations Alternative, 1995 to 2040

Year Construction Operation Post Remediation Total
1995 4] 0 0 0
1996 0 0 0 0
1997 1,481 0 0 1,481
1998 2,595 0 0 2,595
1999 4,292 0 0 4,292
2000 4,371 98 0 4,469
2001 2,968 1,141 0 4,109
2002 2,306 1,553 0 3,859
2003 746 1,966 0 2,712
2004 746 2,379 0 3,125
2005 746 2,694 0 3,440
2006 609 2,694 0 3,303
2007 581 2,694 0 3,275
2008 554 2,694 0 3,248
2009 526 2,379 0 2,905
2010 526 2,379 6 2,911
2011 526 2,379 7 2,912
2012 526 2,379 14 2,919
12013 420 2,379 15 2,814
2014 342 2,379 15 2,736
2015 263 2,379 15 2,657
2016 185 2,064 21 2,270
2017 106 1,749 21 1,876
2018 0 1,434 23 1,457
2019 0 0 512 512
2020 Y] 0 414 414
2021 0 .0 315 315
2022 0 0 217 217
2023 0 0 118 118
2024 0 0 16 16
2025 0 0 10 10
2026 0 0 10 10
2027 0 0 10 10
2028 0 0 18 18
2029 0 0 29 29
2030 0 0 49 49
2031 0 0 70 70
2032 0 0 43 43
2033 0 0 21 21
2034 0 0 11 11
2035 0 0 9 9
2036 0 0 -9 9
2037 0 0 9 9
2038 0 0 9 9
2039 0 0 9 9
2040 0 0 9 9
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Table H.3.1.7 Full-Time Equivalent Employees by Phase (Change from Baseline Estimate) -
Ex Situ Extensive Separations Alternative, 1995 to 2040

Year Construction Operations Post Remediation Total
1995 0 0 0 0
1996 700 0 0 700
1997 2,288 0 0 2,288
1998 3,366 0 0 3,366
1999 2,380 14 0 2,394
2000 1,432 28 0 1,460
2001 2,448 367 0 2,815
2002 4,404 706 0 5,110
2003 5,644 1,345 0 6,989
2004 4,516 900 0 5,416
2005 3,012 914 0 3,926
2006 1,734 942 0 2,676
2007 576 942 0 1,518
2008 546 942 0 1,488
2009 516 2,567 0 3,083
2010 516 2,892 3 3,411
2011 516 2,892 4 3,412
2012 516 2,892 255 3,663
2013 410 2,892 354 3,656
2014 334 2,892 360 3,586
2015 258 2,892 363 3,513
2016 182 2,892 363 3,437
2017 106 2,892 363 3,361
2018 0 2,567 363 2,930
2019 0 1,039 363 . 1,402
2020 0 825 363 1,188
2021 0 636 362 1,048
2022 0 659 362 1,021
2023 V] © 450 370 820
2024 0 422 368 790
2025 0 0 319 319
2026 0 [} 270 270
2027 0 0 24 24
2028 0 0 36 36
2029 4] 0 43 43
2030 [} 0 72 72
2031 0 0 101 101
2032 0 0 71 71
2033 0 0 42 42
2034 0 0 28 28
2035 0 0 14 14
2036 0 0 14 14
2037 0 0 14 14
2038 0 0 14 14
2039 0 0 14 14
2040 0 0 14 14
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Table H.3.1.8 Full-Time Equivalent Employees by Phase (Change from Baseline Estimate) -

Ex Situ/In Situ Combination 1 Alternative, 1995 to 2040

Routine Operations
Post (Difference from
Year Construction Operation Remediation - Baseline) ! Total
1995 0 0 0 0 0
1996 515 0 0 0 515
1997 908 0 0 0 908
1998 1,501 89 0 0 1,589
1999 1,638 89 0 0 1,727
2000 2,227 89 0 0 2,315
2001 2,092 365 0 Y 2,458
2002 1,896 554 0 0 2,450
2003 1,607 731 0 0 2,338
2004 1,515 731 0 [¢] 2,246
2005 943 820 0 0 1,763
2006 671 820 0 Q 1,491
2007 562 731 0 0 1,293
2008 454 731 0 0 1,185
2009 345 1,673 0 0 2,019
2010 315 1,862 15 0 2,191
2011 . 315 1,862 21 0 2,198
2012 315 1,862 174 0 2,351
2013 250 1,862 235 0 2,347
2014 204 1,862 232 0 2,298
2015 157 1,862 241 0 2,260
2016 111 1,862 247 0 2,220
2017 65 1,862 247 0 2,174
2018 0 1,850 241 0 2,091
2019 3] 820 291 0 1,110
2020 0 631 320 0 952
2021 0 ‘542 370 0 912
‘2022 0 542 383 4 929
2023 0 365 391 -100 657
2024 0 277 390 16 683
2025 0 89 360 -46 403
2026 0 89 317 -47 359
2027 0 89 117 49 157
2028 0 0 75 -49 26
2029 0 0 29 -30 -1
2030 0 0 46 -6 40
2031 0 0 63 0 63
2032 0 0 45 0 45
2033 0 0 28 0 28
2034 0 0 20 0 20
2035 0 18 12 0 30
2036 0 18 12 0 30
2037 0 18 12 0 30
2038 0 18 12 0 30
2039 0 18 12 4 30
2040 0 18 12 0 30
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Socioeconomic Impact Modeling

Table H.3.1.9 Full-Time Equivalent Employees by Element (Change from Baseline Estimate) -
Phased Implementation Alternative (Phase 1), 1995 to 2014

Year Construction Operations Post Remediation Total
1995 0 Y 0 0
1996 0 0 0 0
1997 789 0 Y] 789
1998 2,322 0 0 2,322
1999 3,281 0 0 3,281
2000 3,111 0 0 3,111
2001 1,371 0 0 1,371
2002 0 536 0 536
2003 0 536 0 536
2004 0 536 0 536
2005 0 536 0 536
2006 0 578 0 578
2007 0 578 0 578
2008 [4] 578 0 578
2009 [} 578 0 578
2010 0 578 0 578
2011 0 578 0 578
2012 0 578 0 578
2013 0 -0 961 961
2014 0 0 961 961

Note:

Phase 1 of the Phased Implementation alternative would conclﬁde in 2012 with closure of the Phase 1 facilitiés oceurring in

2013 and 2014,
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Table H.3.1.10 Full-Time Equivalent Employees by Element (Change from Baseline Estimate) -
Phased Implementation Alternative (Total Alternative

, 1995 to 2040

Routine Operations
(Difference from
Year Construction Operations Post Remediation Baseline) ! Total
1995 .0 0 0 0 0
1996 0 0 0 0 0
1997 789 0 0 0 789
1998 2,322 0 0 0 2,322
1999 3,281 0 0 0 3,281
2000 3,111 0 0 0 3,111
2001 1,371 0 0 0 1,371
2002 0 536 0 0 536
2003 0 536 0 Q 536
2004 337 536 0 0 873
2005 1,817 536 0 0 2,353
2006 3,164 578 0 0 3,742
2007 4,483 850 0 0 5,333
2008 4,551 1,122 0 0 5,673
2009 4,483 1,649 0 0 6,132
2010 4,483 2,185 0 0 6,667
2011 3,232 2,896 0 0 6,127
2012 541 3,325 0 0 3,866|"
2013 514 3,196 ] 0 3,710
2014 487 3,196 0 0 3,683
2015 461 2,928 247 4] 3,635
2016 461 2,928 356 0 3,744
2017 461 2,928 356 0 3,744
2018 461 2,928 356 0 3,744
2019 366 2,928 356 4] 3,650
2020 298 2,928 356 0 3,582
2021 0 2,928 356 0 3,284
2022 0 2,928 1,456 0 4,384
2023 0 2,661 1,594 0 4,254
2024 0 1,944 772 Q0 2,716
2025 Y] 1,510 808 0 2,318
2026 0 536 786 -79 1,243
2027 0 536 745 -81 1,199
2028 0 536 498 -81 953
2029 0 272 463 -50 685
2030 0 0 323 -10 313
2031 0 0 44 0 44
2032 0 0 44 0 44
2033 0 0 44 0 44
2034 0 0 44 0 44
2035 0 0 241 0 24
2036 0 0 24 0 24
2037 0 0 24 0 24
2038 0 0 24 0 24
2039 0 0 24 0 24
2040 0 0 5 0 5
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Table H.3.2.1 Hanford Site Employment with the No Action, Long-Term Management, and In Situ Fill and Cap
Alternatives (Change from Baseline Estimate), 1994 to 2040 (Full-Time Equivalent Employees)

Percentage Change from Baseline
Long-Term In Situ Fill Long-Term In Situ Fill
Year Baseline No Action | Manag t and Cap No Action Manag and Cap
1994 18,436 18,436 18,436 18,436 0.00 0.00 0.00
1995 17,406 17,406 17,406 17,406 0.00 0.00 0.00
1996 15,401 15,401 15,401 15,401 0.00 0.00 0.00
1997 14,939 14,939 14,939 14,939 0.00 0.00 0.00
1998 14,883 14,883 14,883 14,883 0.00 0.00 0.00
1999 14,758 14,758 14,758 14,770 0.00 0.00 0.08
2000 14,580 14,580 14,580 14,713 0.00 . 0.00 0.92
2001 14,366 14,366 14,366 14,511 0.00 0.00 1.01
2002 13,976 13,976 13,976 14,117 0.00 0.00 1.01
2003 13,527 13,527 13,527 13,666 0.00 0.00 1.03
2004 13,120 13,120 13,120 13,256 0.00 0.00 1.04
2005 12,795 12,800 12,800 12,929 0.04 0.04. 1.05
2006 12,416 12,474 12,474 12,553 0.46 0.46 1.10
2007 11,889 11,979 11,979 12,029 0.76 0.76 1,18
2008 11,335 11,517 11,517 11,447 1.60 1.60 0.99
2009 10,779 10,976 10,976 10,889 1.83 1.83 1.03
2010 10,182 10,393 10,393 10,308 2.08 2.08 1.24
2011 9,559 9,784 9,784 _ 9,693 2.36 2.36 1.40
2012 9,042 9,294 9,294 9,174 2.79 2.79 1.46
2013 8,704 8,966 8,966 8,833 3.02 3.02 1.48
2014 8,403 8,674 8,674 8,525 3.22 3.22 1.45
2015 8,122 8,423 8,423 8,259 3.70 3.70 1.69
2016 7,985 8,293 | 8,293 8,133 § . 3.85 3.85 1.85
2017 8,041 8,393 8,393 8,184 4.38 4.38 1.78
2018 8,131 8,507 8,507 8,258 4.62 4.62 1.56
2019 8,229 8,642 8,642 8,355 5.02 5.02 1.53
2020 8,344 8,773 8,773 8,449 5.14 5.14 1.25
2021 8,497 8,949 8,949 8,575 5.31 5.31 0.92
2022 8,577 9,038 9,038 8,582 5.37 5.37 0.05
2023 8,518 9,023 9,023 8,388 5.93 5.93 -1.52
2024 8,454 9,283 9,283 8,461 ‘9.81 9.81 0.09
2025 8,430 9,361 9,361 8,367 11.05 11.05 -0.74
2026 8,416 9,353 9,353 8,343 11.13 11.13 -0.87
2027 8,369 9,304 9,304 8,294 11.17 11.17 -0.89
2028 8,277 9,215 9,215 8,205 11.33 11.33 -0.88
2029 8,143 9,109 9,109 8,099 . 11.87 11.87 -0.53
2030 7,983 8,987 8,996 71,977 12.57 12.69 -0.08
2031 7,781 8,796 8,903 7,786 13.05 14.42 0.07
2032 7,551 8,567 8,730 7,557 13.45 15.61 0.08
2033 7,314 8,330 8,652 7,320 13.89 18.29 0.08
2034 7,081 8,097 8,435 7,087 14.35 19.12 0.08
2035 6,849 7,865 8,203 ~ 6,855 14.83 19.76 0.09
2036 6,612 7,628 7,966 6,618 15.37 20.48 0.09
2037 6,371 7,387 7,697 6,377 15.95 20.81 0.08
2038 6,130 7,146 7,174 6,136 16.57 17.03 0.10
2039 5,891 6,907 6,907 5,897 17.25 17.25 0.10
2040 5,652 6,668 6,668 5,658 17.98 17.98 0.11
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Table H.3.2.2 Hanford Site Employment with the In Situ Vitrification, Ex Situ Intermediate Separations, and Ex
Situ No Separations Alternatives (Change from Baseline Estimate), 1994 to 2040 (Full-Time Equivalent Employees)

Percentage Change from Baseline
Ex Situ Ex Situ
In Situ Intermediate | Ex Situ No In Situ Intermediate Ex Situ No
Year | Baseline | Vitrification | Separations | Separations | Vitrification Separations Separations
1994 18,436 18,436 18,436 18,436 0.00 0.00 0.00
1995 17,406 17,406 17,476 17,406 0.00 0.40 0.00
1996 15,401 15,401 16,228 15,524 0.00 5.37 0.80
1997 14,939 14,989 16,468 16,390 0.33 10.23 9.71
1998 14,883 15,474 17,421 17,526 3.98 17.05 17.76
1999 14,758 15,981 17,658 18,923 8.29 - 19.65 28.22
2000 14,580 16,768 18,324 19,004 " 15.01 25.68 30.35
2001 14,366 16,844 18,405 18,484 17.25 28.11 28.67
2002 13,976 16,454 18,025 17,760 17.73 28.97 27.08
2003 13,527 15,835 17,423 16,369 17.06 28.80 21.01
2004 13,120 15,670 16,811 16,236 19.44 28.13 23.76
2005 12,795 15,068 15,782 16,197 17.77 23.35 26,59
2006 12,416 14,666 14,939 15,728 18.12 20.32 26.68
2007 11,889 14,156 14,084 15,164 19.06 18.46 27.55
2008 11,335 13,057 13,475 14,557 15.19 18.87 28.42
2009 10,779 11,997 14,132 13,713 11.30 31.11 27.22
2010 10,182 11,227 13,888 13,092 10.27 36.40 28.59
2011 9,559 10,600 13,310 12,471 10.89 39.24 30.47
2012 9,042 10,084 13,001 11,951 11.53 43.79 32.18
2013 8,704 9,739 12,672 11,520 11.90 45.60 32.36
2014 8,403 9,364 12,307 11,139 11.43 46.46 32.56
2015 8,122 9,085 11,953 10,753 11.86 47.17 32.40
2016 7,985 8,885 11,740 10,255 11.27 47.02 28.42
2017 8,041 8,190 11,716 9,915 1.85 45.70 23.31
2018 8,131 7,999 11,554 9,545 ~1.62 42.09 17.38
2019 8,229 7,894 10,208 8,812 -4.07 24.05 7.08
2020 8,344 7,785 9,973 8,758 -6.70 19.51 4.96
2021 8,497 7,939 10,047 8,812 +6.57 18.24 3.71
2022 8,577 8,028 10,114 8,794 -6.40 17.91 2.53
2023 8,518 8,013 9,796 8,635 -5.92 15.00 1.38
2024 8,454 8,273 9,547 8,478 -2.14 12.94 0.28
2025 8,430 8,351 9,193 8,434 -0.93 9.06 0.05
2026 8,416 8,343 9,062 8,353 -0.87 7.68 -0.74
2027 8,369 8,294 8,718 8,299 0.89 4.17 -0.84
2028 8,277 8,205 8,407 8,217 -0.88 1.57 -0.73
2029 8,143 8,099 8,194 8,123 -0.53 0.63 -0.24
2030 7,983 7,977 8,055 8,020 -0.08 0.90 0.46
2031 7,781 7,786 7,877 7,846 0.07 1.24 0.84
2032 7,551 7,557 7,622 7,595 0.08 0.94 0.57
2033 7,314 7,320 7,357 7,336 0.08 0.59 0.30
2034 7,081 7,087 7,111 7,092 0.08 0.43 0.17
2035 6,849 6,855 6,892 6,858 0.09 0.64 0.13
2036 6,612 6,618 6,657 6,621 0.09 0.68 0.14
2037 6,371 6,377 6,416 6,380 0.09 0.71 0.14
2038 6,130 6,136 6,175 6,139 0.10 0.73 0.15
2039 5,891 5,897 5,936 5,900 0.10 0.76 0.15
2040 5,652 5,658 5.697 5,661 0.11 0.80 0.16
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Table H.3.2.3 Hanford Site Employment with the Ex Situ Extensive Separations, Ex Situ/In Situ Combination 1,
and Phased Implementation Alternatives (Change from Baseline Estimate), 1994 to 2040

(Full-Time Equivalent Employees)
Percentage Change from Baseline
. . Phased . " Phased
Year | Baseline | Separations | Combination | Phase 1 Total | Separations | Combination 1 | Phase 1 Total
1994 18,436 18,436 18,436 18,436 | 18,436 0.00 0.00 0.00 0.0
1995 17,406 17,464 17,449 17,413} 17,413 0.33 0.25 0.04 0.0
1996 | 15,401 16,175 15,906 § 15,539 15,539 5.03 3.28 0.90 0.4
1997 14,939 17,185 15,871 15,781 15,781 15.03 6.24 5.63 5.7
1998 14,883 18,078 16,427 17,139} 17,139 21.47}. 10.37 15.16 15.3
19991 14,758 17,155 16,522 | 17,927| 17,927 16.24 11.96 | 2147 21.6
2000 [ 14,580 16,230 16,8581 17,542 | 17,542 11.32 15.63 20.32 20.4
2001 14,366 17,259 16,811 | 15,796] 15,796 20.14 17.02 9.961  10.1
20021 13,976 19,052 16,417 | 14,588 | 14,580 36.31 17.47 437 4.3
2003 13,527 20,229 15,8671 14,071 | 14,091 49.54 17.29 4.02 4.2
20041 13,120 18,543 15,333 | 13,664 | 14,028 41.33 16.87 4.15 7.4
2005 12,795 16,741 14,575 13,342} 14,423 30.84 13.91 4.28 18.3
2006} 12,416 15,100 13,9131 12,999 | 14,758 21.61 12.06 4.69 30.3
2007 11,889 13,501 13,190 12,475 15,222 13.56 10.94 4.93 44.0
2008 11,335 12,959 12,599 ) 11,921} 15,080 14.32 11.14 5.17 50.1
2009} 10,779 13,756 12,742 | 11,365] 14,979 21.62 18.22 5.44 56.9
2010 10,182 13,566 12,359 | 10,768 | 14,842 33.23 21.38 5.76 64.6
2011 9,559 12,992 11,769 10,176 13,920 35.90 23.12 6.46 62.6
2012 9,042 12,683 11,379 9,971 12,496 40.30 25.85 10.28 44.7
2013 8,704 12,354 11,047 9,585 | 12,239 41.90 26.92 10.12 42.8
2014 8,403 11,989 10,702 8,483 1 11,930 42.70 27.35 0.95 43.8
2015 8,122 11,635 10,382 8,122 11,617 43.30 27.82 0.00 44.9
2016 7,985 11,422 10,205 7,985 11,567 43.00 27.79 0.00 46.8
2017 8,041 11,372 10,211 8,041 11,632 41.40 27.00 0.00 46.6
2018 8,131 10,970 10,147 8,131 11,715 34.90 24.79 0.00 46.0
2019 8,229 9,740 9,408 8,229 11,727 18.40 14.32 0.00 44.4
2020 8,344 9,539 9.306 8,344 | 11,753 14.30 11.52 0.00 42.7
2021 8,497 9,555 9,414 8,497 11,690 12.40 10.79 0.00 40.0
2022 8,577 9,584 9,482 8,577 12,106 11.70 10.55 0.00 49.9
2023 8,518 9,352 9,199 8,518 | 11,802 9.80 8.00 0.00 48.6
2024 8,454 9,207 © 5,111 8,454 1 10,523 8.90 7.78 0.00 33.3
2025 8,430 8,784 8,852 8,430 9,936 4.20 5.01 0.00 26.8
2026 8,416 . 8,669 8,761 8,416 8,973 3.00 4.11 0.00 15.8
2027 8,369 8,414 8,532 8,369 8,779 0.50 1,95 0.00 14.1
2028 8,277 8,313 8,312 8,277 8,479 0.40 0.42 0.00 11.5
2029 8,143 8,187 8,147 8,143 8,332 0.60 0.06 0.00 8.3
2030 7,983 8,055 8,022 7,983 8,139 0.90 0.48 0.00 4.0
2031 7,781 7,877 7,841 7,781 7,826 1.24 0.77 0.00 0.9
2032 7,551 7,622 7,596 7,551 7,585 0.94 0.60 0.00 0.6
2033 7,314 7,357 7,343 ° 7,314 7,348 0.59 0.39 0.00 0.6
2034 7,081 7,109 7,102 7,081 7.114 0.40 0.30 0.00 0.6
2035 6,849 6,864 6.877 6,849 6,874 0.22 0.42 0.00 0.4
2036 6,612 6,626 6,641 6,612 6,636 0.21 0.45 0.00 0.4
2037 6,371 6,385 6,400 6,371 6,395 0.22 0.46 0.00 0.4
2038 6,130 6,144 6,160 6,130 6,154 0.23 0.48 0.00 0.4
2039 5,891 5,905 5,920 5,891 5,913 0.24 . 0.50 0.00 0.4
2040 5,652 5,666 __ 5,681 5.652 5,657 0.25 0.52 0.00 0.1
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Table H.3.2.4 Tri-Cities MSA Nonfarm Employment with the No Action, Long-Term Management,

and In Situ Fill and Cap Alternatives (Change from Baseline Estimate), 1994 to 2040

Percentage Change from Baseline
Long-Term In Situ Fill Long-Term In Situ Fill
Year Baseline No Action | Manag t and Cap No Action Managemen t and Cap
1994 73,604 73,604 73,604 73,604 0.00 0.00 0.00
1995 69,885 69,885 69,885 69,885 0.00 0.00 0.00
1996 66,683 66,683 66,683 66,683 0.00 0.00 0.00
1997 68,046 68,046 68,046 68,046 0.00 0.00 0.00
1998 69,126 69,126 69,126 69,126 0.00 0.00 0.00
1999 69,707 69,707 69,707 69,737 0.00 0.00 0.04
2000 70,215 70,215 70,215 70,531 0.00 0.00 0.45
2001 70,679 70,679 70,679 70,924 0.00 0.00 0.35
2002 70,744 70,744 70,744 70,969 0.00 0.00 0.32
2003 70,809 70,809 70,809 71,032 0.00 0.00 0.31
2004 71,023 71,023 71,023 71,240 0.00 0.00 0.31
2005 71,405 71,417 71,417 71,620 0.02 0.02 0.30
2006 71,589 71,725 71,725 71,811 0.19 0.19 0.31
2007 71,453 71,625 71,625 71,683 0.24 0.24 0.32
2008 71,376 71,745 71,745 71,533 0.52 0.52 0.22
2009 71,313 71,646 71,646 71,490 0.47 0.47 0.25
2010 71,154 71,508 71,508 71,371 0.50 0.50 0.31
2011 70,965 71,341 71,341 71,188 0.53 0.53 0.31
2012 71,055 71,485 71,485 71,267 0.60 0.60 0.30
2013 71,496 71,929 71,929 71,702 0.61 0.61 0.29
2014 71,880 72,324 72,324 72,070 0.62 0.62 0.26
2015 72,281 72,792 72,792 72,515 0.71 0.71 0.32
2016 73,018 73,520 73,520 73,265 0.69 0.69 0.34
2017 74,104 74,711 74,711 74,331 0.82 0.82 0.31
2018 75,119 75,746 75,746 75,311 0.83 0.83 0.26
2019 76,122 76,821 76,821 76,324 0.92 0.92 0.27
2020 77,162 77,868 77,868 77,313 0.92 0.92 0.20
2021 78,279 79,028 79,028 78,384 0.96 0.96 0.13
2022 79,188 79,940 79,940 79,134 0.95 0.95 -0.07
2023 79,816 80,669 80,669 79,496 1.07 1.07 -0.40
2024 80,547 82,155 82,155 80,672 2.00 2.00 0.15
2025 81,381 82,971 82,971 81,222 1.95 1.95 -0.20
2026 82,206 83,725 83,725 82,079 1.85 1.85 -0.15
2027 82,942 84,452 84,452 82,820 1.82 1.82 -0.15
2028 83,596 85,113 85,113 83,481 1.82 1.82 -0.14
2029 84,183 85,769 85,769 84,137 1.88 1.88 -0.05
2030 84,744 86,396 86,419 84,764 1.95 1.98 0.02
2031 85,221 86,871 87,123 | 85,239 1.94 2.23 0.02
2032 85,666 87,309 87,618 85,677 1.92 2.28 0.01
2033 86,115 87,757 88,410 86,125 1.91 2.66 0.01
2034 86,582 88,224 88,783 86,591 1.90 2.54 0.01
2035 87,046 88,688 89,235 87.056 1.89 2.51 0.01
2036 87,499 89,141 89,687 87,509 1.88 2.50 0.01
2037 87,945 89,587 90,064 87,954 1.87 2.41 0.01
2038 88,396 90,038 89,852 88,405 1.86 1.65 0.01
2039 88,849 50,491 90,468 88,859 1.85 1.82 0.01
2040 89,301 90,944 90,944 89,311 1.84 1.84 0.01
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Table H.3.2.5 Tri-Cities MSA Nonfarm Employment with the In Situ Vitrification, Ex Situ Intermediate
Separations, and Ex Situ No Separations Alternatives (Change from Baseline Estimate), 1994 to 2040

Percentage Change from Baseli
Ex Situ Ex Situ
In Situ Intermediate { Ex Situ No In Situ Intermediate Ex Situ No
Year | Baseline | Vitrification | Separations | Separations | Vitrification Separations Separations
1994 73,604 73,604 73,604 73,604 0.00 0.00 0.00
1995 69,885 69,885 70,057 69,885 0.00 0.25 0.00
1996 66,683 66,683 68,643 66,984 0.00 12,94 0.45
1997 68,046 68,166 71,092 71,482 0.18 4.48 5.05
1998 69,126 70,529 74,059 74,380 2.03 7.14 7.60
1999 69,707 72,204 74,693 77,691 3.58 . 7.15 11.45
2000 70,215 74,545 76,960 77,578 6.17 9.61 10.49
2001 70,679 74,922 77,449 77,083 6.00 9.58 9.06
2002 70,744 74,749 77,295 76,585 5.66 9.26 8.26
2003 70,809 74,398 76,979 74,627 5.07 8.71 5.39
2004 71,023 75,344 76,820 76,286 6.08 8.16 7.41
2005 71,405 74,852 75,654 77,138 4.83 5.95 8.03
2006 71,589 75,205 75,283 76,867 5.05 5.16 7.37
2007 71,453 75,130 74,731 76,716 5.15 4.59 7.37
2008 71,376 73,710 74,788 76,539 3.27 4.78 7.23
2009 71,313 72,867 77,732 75,818 2.18 9.00 6.32
2010 71,154 72,702 77,433 75,839 2.18 8.82 6.58
2011 70,965 72,644 77,064 75,674 2.37 8.59 6.64
2012 71,055 72,740 77,626 75,755 2.37 9.25 - 6.61
2013 71,496 73,163 71,917 75,970 2.33 8.98 6.26
2014 71,880 73,371 78,136 76,236 2.07 8.70 6.06
2015 72,281 73,839 78,412 76,447 2.16 8.48 5.76
2016 73,018 74,420 79,024 76,388 1.92 8.23 4.62
2017 74,104 73,728 79,978 76,808 -0.51 7.93 3.65
2018 75,119 74,675 80,443 77,024 -0.59 7.09 2.54
2019 76,122 75,414 78,133 76,380 -0.93 2.64 0.34
2020 77,162 76,074 79,505 77,692 -1.41 3.04 0.69
2021 78,279 77,377 80,719 78,707 -1.15 3.12 0.55
2022 79,188 78,307 81,660 79,457 -1.11 3.12 0.34
2023 79,816 79,037 81,668 79,924 -0.98 2.32 0.14
2024 80,547 80,522 82,163 80,509 -0.03 2.01 -0.05
2025 81,381 81,339 82,343 81,371 -0,05 “1.18 -0.01
2026 82,206 82,092 83,155 82,050 -0.14 1.15 -0.19
2027 82,942 82,820 83,261 82,823 -0.15 0.38 -0.14
2028 83,596 83,481 83,627 83,507 -0.14 0.04 -0.11
2029 84,183 84,137 84,202 84,185 -0.05 0.02 0.00
2030 84,744 84,764 84,877 84,849 { 0.02 0.16 0.12
2031 85,221 85,239 85,396 85,350 0.02 0.21 0.15
2032 85,666 85,677 85,761 85,718 0.01 0.11 0.06
2033 86,115 86,125 86,162 86,133 0.01 0.05 0.02
2034 86,582 86,591 86,621 86,592 0.01 0.05 0.01
2035 87,046 87,056 87,128 87,059 0.01 0.09 0.01
2036 87,499 87,509 87,573 87,513 0.01 0.08 0.02
2037 87,945 87,954 88,017 87,959 0.01 0.08 0.02
2038 99,396 88,405 88,468 88,410 0.01 0.08 0.02
2039 88,849 88,859 88,922 88,864 0.01 0.08 0.02
2040 89.301 89,311 89.374 89.316 0.01 0.08 0.02
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Table H.3.2.6 Tri-Cities MSA Nonfarm Employment with the Ex Situ Extensive Separations, Ex Situ/In Situ
Combination 1, and Phased Implementation Alternatives (Change from Baseline Estimate), 1994 to 2040

Percentage Change from Baseline
Phased Phased
Ex Situ, Ex Situ/ Ex Situ Ex Situ/ s
Extensive In Situ Implementation Extensive In Situ Implementation
Year | Baseline | Separations | Combination | Phase1{ Total Separations | Combination 1 | Phase 1 [ Total
1994 73,604 73,604 73,604 § 73,604 | 73,604.00 0.00 0.00 0.00 0.0
1995 69,885 70,027 69,990 | 69,903 69,903 0.20 | 0.15 0.03 0.0
1996 66,683 68,523 67,8791 67,014 67,014 2.76 1.79 0.50 0.2
1997 68,046 72,885 69,903 | 69,983 69,983 7.11 2.73 2.85 3.0
1998 69,126 75.071 72,125 | 73,936 73,936 8.60 4.34 6.96 7.0
1999 69,707 72,925 72,7411 75,579 75,580 4.62 | 4.35 8.42 8.5
2000 70,215 72,268 74,319 | 74,832 74,832 2.92 5.85 6.58 6.6
2001 70,679 76,377 74,7681 71,731 71,729 8.06 5.79 1.49 1.5
2002 70,744 80,742 74,686 | 71,058 71,041 14.13 5.57 0.44 0.4
2003 | ~ 70,809 82,977 74,506 71,633 71,688 17.18 5.22 1.16 1.2
2004 71,023 78,736 74,497 | 71,902 72,775 10.86 4.89 1.24 2.7
2005 71,405 76,567 73,926 | 72,292 74,629 7.23 3.53 1.24 6.9
2006 71,589 74,887 73,774} 72,559 75,960 4.61 3.05 1.36 1 10.1
2007 71,453 73,177 73,394 | 72,403 71,655 2.41 2.72 1.33 | 13.5
2008 71,376 74,009 73,387 | 72,323 71,767 3.69 2.82 1.33}] 134
2009 71,313 77,239 75,0621 72,260 78,476 8.31 5.26 1.33] 144
2010 71,154 76,957 74,8491 72,101 79,063 8.16| 5.19 1.33] 154
2011 70,965 76,554 74,564 | 71,989 77,768 7.90 5.07 144 129
2012 71,055 77,112 74,939 | 72,815 75,892 8.50 5.47 2.48 6.9
2013 71,496 77,404 75,287 | 72,879 71,276 . 830 5.30 - 1.94 8.0
2014 71,880 77,622 75,558 | 71,351 77,572 . 8.00 5.12 -0.74 8.2
2015 72,281 77,898 75,900 72,215 77,903 7.80 5.01 -0.09 8.1
2016 73,018 78,511 76,572 73,018 78,879 7.50 4.87 0.00 8.4
2017 74,104 79,402 77,5721 74,104 79,916 7.10 4.68 0.00 8.2|*
2018 75,119 79,302 78,2501 75,119 80,904 5.60 4.17 0.00 8.0
2019 76,122 77,473 77,3381 76,122 81,706 1.80 1.60 0.00 7.7
2020 77,162 78,831 78,5371 77,162 82,598 2,20 1.78 0.00 7.4
2021 78,279 79,876 79,725 78,279 83,261 2.00 1.85 0.00 6.8
2022 79,188 80,772 80,641 | 79,188 85,167 2.00 1.84 0.00 9.7
2023 79,816 81,022 80,734 79,816 84,923 1.50 1.15 0.00 8.2
2024 80,547 81,698 81,590 { 80,547 82,893 1.40 . 1.29 0.00 4.3
2025 81,381 81,625 81,870 | 81,381 83,353 0.30 0.60 0.00 39
2026 | 82,206 82,533 82,701 | 82,206 82,326 0.40 0.60 0.00 1.7
2027 82,942 82,845 83,056 | 82,942 83,484 -0.10 0.14 0.00 2.2
2028 83,596 83,645 83,547 | 83,596 83,750 0.10 -0.06 0.00 1.6
2029 84,183 84,263 84,166 | 84,183 84,479 0.10 -0,02 0.00 1.0
2030 84,744 84,883 84,8341 84,744 84,967 0.10 0.11 0.00 0.3
2031 85,221 85,396 85,335 ] 85,221 85,202 0.21 0.13 0.00] -0.1
2032 85,666 85,761 85,727} 85,666 85,712 0.11 0.07 0.00 0.1
2033 86,115 86,162 86,148 | 86,115 86,170 0.05 0.04 0.00 0.1
2034 86,582 86,614 86,610 | 86,582 86,634 0.04 0.03 0.00 0.1
2035 87,046 87,060 87,099 | 87,046 87,080 0.02 0.06 0.00 0.0
2036 87,499 87,521 87,547 87,499 87,537 0.03 0.06 0.00 0.0
2037 87,945 87,967 87,992 | 87,945 87,984 0.03 0.05 0.00 0.0
2038 | 88,396 88,418 88,443 | 88,396 88,435 0.03 0.05 0.00 0.0
2039 88,849 88,872 88,897 | 88,849 88,884 0.03 "0.05 0.00 0.0
2040 89.301 89,324 89,349 | 89,301 89,295 0.03 0.05 0.00 0.0
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Table H.3.2.7 Tri-Cities MSA Population with the No Action, Long-Term Management, and
In Situ Fill and Cap Alternatives (Change from Baseline Estimate), 1994 to 2040

Percentage Change from Baseline
Long-Term In Situ Fill Long-Term In Situ Fill
Year Baseline No Action | Manag t and Cap No Action Manag t and Cap
1994 | = 164,911 164,911 164,911 164,911 0.00 0.00 0.00
1995 171,358 171,358 171,358 171,358 0.00 0.00 0.00
1996 166,266 166,266 166,266 166,266 0.00 0.00 0.00
1997 161,933 161,933 161,933 161,932 0.00 0.00 0.00
1998 164,289 164,289 164,289 164,289 0.00 0.00 0.00
1999 166,230 166,230 166,230 166,230 0.00 0.00 0.00
2000 167,442 167,442 167,442 167,485 0.00° 0.00 0.03
2001 168,544 168,544 168,544 169,008 0.00 0.00 0.28
2002 169,583 169,583 169,583 169,942 0.00 0.00 0.21
2003 170,037 170,037 170,037 170,367 0.00 0.00 0.19
2004 170,492 170,492 170,492 170,818 0.00 0.00 0.19
2005 171,164 171,164 171,164 171,483 0.00 00.2 0.19
2006 172,083 172,101 172,101 172,399 0.01 0.19 0.18
2007 172,711 172,911 172,911 173,037 0.12 0.24 0.19
2008 172,872 173,124 173,124 173,209 0.15 0.52 0.20
2009 173,117 173,658 173,658 173,348 0.31 0.47 0.13
2010 173,384 173,872 173,872 173,644 0.28 0.50 0.15
2011 173,510 174,028 174,028 173,828 0.30 0.53 0.18
2012 173,592 174,143 174,143 173,919 0.32 0.60 0.19
2013 174,083 174,713 174,713 174,393 0.36 0.61 0.18
2014 175,088 175,722 175,722 175,390 0.36 0.62 0.17
2015 176,010 176,660 176,660 176,288 0.37 0.71 0.16
2016 176,956 177,705 177,705 177,300 0.42 0.69 0.19
2017 178,395 179,131 179,131 178,758 0.41 0.82 0.20
2018 180,346 181,235 181,235 180,679 0.49 0.83 0.18
2019 182,193 183,112 183,112 182,474 0.50 0.92 0.15
2020 184,021 185,045 185,045 184,317 0.56 0.92 0.16
2021 185,904 186,939 186,939 186,125 0.56 0.96 0.12
2022 187,901 188,997 188,997 188,054 0.58 0.95 0.08
2023 189,590 190,693 190,693 189,512 0.58 1.07 -0.04
2024 190,870 192,121 192,121 190,402 0.66 2.00 -0.25
2025 192,301 194,657 194,657 192,484 1.22 1.95 0.10
2026 193,882 196,212 196,212 193,649 1.20 1.85 -0.12
2027 195,450 197,675 197,675 195,264 1.14 1.82 -0.09
2028 196,888 199,101 199,101 196,708 1,12 1.82 -0.09
2029 198,204 200,428 200,428 198,036 1.12 1.88 -0.08
2030 199,424 201,749 201,749 199,356 1.17 1.98 -0.03
2031 200,605 203,026 203,059 200,634 1.21 2.23 0.01
2032 201,662 204,081 204,451 201,689 1.20 2.28 0.01
2033 202,674 205,082 205,534 202,689 1.19 2.66 0.01
2034 203,691 206,098 207,959 203,705 1.18 2.54 0.01
2035 204,733 207,140 208,981 204,748 1.18 2.51 0.01
2036 205,774 208,180 208,981 205,788 1.17 2.50 0.01
2037 206,796 209,202 210,003 206,810 1.16 2.41 0.01
2038 207,808 210,215 210,914 207,822 1.16 1.65 0.01
2039 208,828 211,234 210,962 208,842 1.15 1.82 0.01
2040 209,851 212.258 212,224 209,865 1.15 1.84 0.01
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Table H.3.2.8 Tri-Cities MSA Population with the In Situ Vitrification, Ex Situ Intermediate Separations, and
Ex Situ No Separations Alternatives (Change from Baseline Estimate), 1994 to 2040

Percentage Change from Baseline
Ex Situ Ex Situ
In Situ Intermediate | Ex Situ No In Situ Intermediate Ex Situ No

Year Baseline Vitrification Separations | Separations | Vitrification Separations Separations
1994 164,911 164,911 164,911 164,911 0.00 0.00 0.00
1995 171,358 171,358 171,358 | . 171,358 0.00 0.00 0.00
1996 166,266 166,266 166,518 166,266 0.00 0.15 0.00
1997 161,933 161,933 164,805 162,374 0.00 1.77 0.27
1998 164,289 164,465 168,753 169,324 0.11 2.72 3.06
1999 166,230 168,286 173,459 173,930 1.24 4.35 4.63
2000 167,442 171,100 174,748 179,142 2.19 4.36 6.99
2001 168,544 174,851 178,429 179,335 3.77 5.86 6.40
2002 169,583 175,802 179,505 178,968 3.67 5.85 5.53
2003 170,037 175,907 179,638 178,598 3.45 5.65 5.03
2004 170,492 175,751 179,534 176,087 3.08 5.30 3.28
2005 171,164 177,497 179,660 178,878 3.70 4.96 4.51
2006 172,083 177,134 178,309 180,485 2.94 3.62 4.88
2007 172,711 178,011 178,126 180,447 3.07 3.14 4.48
2008 172,872 178,260 177,675 180,584 3.12 2.78 4.46
2009 173,117 176,538 178,188 180,683 1.98 2.89 4,37
2010 173,384 175,662 182,791 179,987 1.31 5.43 3.81
2011 173,510 175,779 182,712 180,375 1.31 5.30 3.96
2012 173,592 176,053 182,530 180,493 1.42 5.15 3.98
2013 174,083 176,552 183,713 180,971 1.42 5.53 3.96
2014 175,088 177,532 184,499 181,645 1.40 5.38 - 3,75
2015 176,010 178,195 185,178 182,393 1.24 5.21 3.63
2016 176,956 179,240 185,941 183,062 1.29 5.08 3.45
2017 178,395 180,450 187,198 183,334 1.15 4.93 2.77
2018 180,346 179,794 188,953 184,308 -0.31 4.77 2.20
2019 182,193 181,541 189,994 184,984 -0.36 4.28 1.53
2020 184,021 182,983 186,968 184,399 -0.56 1.60 0.21
2021 185,904 184,310 189,338 186,681 -0.86 1.85 0.42
2022 187,901 186,578 191,476 188,528 -0.70 1,90 0.33
2023 189,590 188,300 193,214 189,986 -0.68 1.91 0.21
2024 190,870 189,729 193,585 191,029 -0.60 1.42 ) 0.08
2025 192,301 192,264 194,669 192,245 -0.02 1.23 -0.03
2026 193,882 193,820 195,292 193,867 -0.03 0.73 -0.01
2027 195,450 195,283 196,840 195,221 -0.09 . 0.71 -0.12
2028 196,888 196,708 197,355 196,713 -0.09 0.24 -0.09
2029 198,204 198,036 198,249 198,074 -0.09 0.02 -0.07
2030 199,424 199,356 199,451 199,426 -0.03 0.01 0.00
2031 200,605 200,634 200,800 200,759 0.01 0.10 0.08
2032 201,662 201,689 201,919 201,851 0.01 0.13 0.09
2033 202,674 202,689 202,812 202,751 0.01 0,07 0.04
2034 203,691 203,706 203,760 203,718 0.01 0.03 0.01
2035 204,733 204,748 204,791 204,749 0.01 0.03 0.01
2036 205,774 205,788 205,893 205,792 0.01 0.06 0.01
2037 206,796 206,810 206,904 206,817 0.01 0.05 0.01
2038 207,808 207,822 207,915 207,829 0.01 0.05 0.01
2039 208,828 208,842 208,935 208,849 '0.01 0.05 0.01
2040 209,851 209,866 209,958 209,873 0.01 | - 0.05 0.01
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Table H.3.2.9 Tri-Cities MSA Population with the Ex Situ Extensive Separations, Ex Situ/In Situ Combination 1,
and Phased Implementation Alternatives (Change from Baseline Estimate}, 1994 to 2040 '

Percentage Change from Baseline
. Phased . . Phased
E};:dxelsl:i:et E;‘xn gilt:ll Implementation E?e:;til:e Fi‘:: 2:?;/ Implementation
Year | Baseline | Separations | Combination | Phase 1 Total Separations | Combination 1 | Phase 1 | Total
1994 | 164,911 164,911 164,911 ] 164,511 | 164,9111 0.00 0.00 0.00 0.0
1995 | 171,358 171,358 171,358 171,358 | 171,358 0.00 0.00 0.00 0.0
1996 { 166,266 166,475 166,420 | 166,293 | 166,293 0.13 0.09 0.02 0.0
1997 | 161,933 164,628 163,685 | 162,418 | 162,418 1.66 1.08 0.30 0.1
1998 | 164,289 171,381 167,010 | 167,128 167,128 4.32 1.66 1.73 1.8
1999 | 166,230 174,943 170,625 | 173,280 | 173,280 5.24 2.64 4.24 4.3
2000 | 167,442 172,157 171,887 | 176,048 | 176,048 2.82 2.66 5.14 5.2
2001 | 168,544 171,554 174,559 | 175,311 [ 175,311 1.79 3.57 4.01 - 4,0
2002 | 169,583 177,934 175,576 | 171,125 | 171,123 4.92 3.53 0.91 0.9
2003 | 170,037 184,689 175,814 | 170,498 { 170,473 8.62 3.40 0.27 0.2
2004 | 170,492 188,324 175,910 | 171,699 | 171,780 10.46 3.18 0.71 0.8
2005 | 171,164 182,467 176,255 | 172,453 | 173,731 6.60 2.97 0.75 1.6
2006 | 172,083 179,648 175,777 | 173,384 | 176,807 4.40 2.15 0.76 4.2
2007 | 172,711 177,545 175,914 | 174,133 § 179,118 2.80 1.85 0.82 6.1
2008 | 172,872 175,398 175,716 | 174,264 | 181,960 1.46 1.65 0.81 8.2
20094 173,117 176,976 176,064 | 174,505 | 182,484 2.23 1.70 0.80 8.1
2010 | 173,384 182,069 . 178,879 174,772 | 183,882 5.00 3.17}  0.80 8.7
2011 173,510 182,014 178,925 | 174,898 | 185,101 4.90 3.12 0.80 9.3
2012 | 173,592 181,782 178,866 1 175,092 1 183,562 © 4.70 3.04 0.86 7.8
2013 | 174,083 182,960 179,774 | 176,662 181,171 ° 5.10 3.27 1.48 4.2
20141 175,088 183,745 180,644 | 177,115 | 183,559 4.90 3.17 1.16 4.8
2015 | 176,010 184,425 181,400 | 175,234 | 184,352 4.80 3.06 -0.44 4.9].
2016 | 176,956 185,188 182,260 | 176,859 185,195 4.70 3.00 -0.05 4.9
2017 | 178,395 186,445 183,604 | 178,395 186,984 4.50 2,92 0.00 5.0
2018 | 180,346 188,109 185,429 | 180,346 188,863 4.30 2.82 0.00 4.9
2019 | 182,193 '188,322 186,781 ] 182,193 § 150,670 3.40 2.52 0.00 4.9
2020 | 184,021 186,001 185,803 | 184,021 | 192,204 1.10 0.97 0.00 4.6
2021 { 185,504 188,350 187,919 | 185,904 | 193,870 1.30 1.08 0.00 4,5
2022 | 187,901 190,240 190,018 | 187,901 195,201 1,20 21,13 0.00 4.2
2023 | 189,590 191,913 191,720 | 189,590 | 198,353 1.20 1.12 0.00 5.9
2024 | 190,870 192,638 192,215 | 190,870 | 198,354 0.90 0.70 0.00 5.0
2025 ] 192,301 193,988 193,828 ] 192,301 | 195,739 0.90 0.79 0.00 2.6
2026 | 193,882 194,240 194,599 | 193,882 196,772 0.20 0.37 0.00 2.4
2027 § 195,450 195,929 196,176 | 195,450 | 195,625 0.20 0.37 0.00 1.0
2028 | 196,888 196,745 197,055 ) 196,888 | 197,681 -0.10 0.08 0.00 1.3
2029 | 198,204 198,277 198,133 | 198,204 | 198,431 0.04 -0.04 0.00 1.0
2030 199,424 199,541 199,399 | 199,424 | 199,858 0.10 -0.01 0.00 0.6
2031 { 200,605 200,808 200,737 { 200,605 | 200,932 0.10 0.07 0.00 0.2
2032 | 201,662 201,919 201,830 | 201,662 | 201,635 0.13 0.08 0.00 -0.1
2033 | 202,674 202,812 202,764 | 202,674 | 202,742 0.07 0.04 0.00 0.0
2034 | 203,691 203,760 203,740 { 203,601 | 203,772 0.03 0.02 0.00 0.1
2035 | 204,733 204,781 204,775 | 204,733 { 204,811 0.02 0.02 0.00 0.0
2036 | 205,774 205,794 205,851 | 205,774 | 205,822 0.01 0.04 0.00 0.0
2037 | 206,796 206,828 206,867 { 206,796 { 206,852 0.02 0.03 0.00 0.0
2038 | 207,808 207,841 207,878 | 207,808 | 207,865 0.02 0.03 0.00 0.0
2039 | 208,828 208,861 208,898 | 208,828 | 208,885 0.02 0.03 0.00 0.0
20401 209,851 209.884 209,921 ] 209,851 | 209,903 0.02 0.03 0.00 0.0
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Table H.3.2.10 Tri-Cities MSA Taxable Retail Sales with the No Action, Long-Term Management,
and In Situ Fill and Cap Alternatives (Change from Baseline Estimate), 1994 to 2040 ($ Millions)

Percentage Change from Baseline
Long-Term In Situ Fill Long-Term In Situ Fill
Year Baseline No Action | Management and Cap No Action M: t and Cap
1994 513 513 513 513 0.00 0.00 -0.04
1995 646 646 646 646 0.00 0.00 0.06
1996 706 706 706 706 0.00 ' 0.00 0.01
1997 746 746 746 746 0.00 0.00 -0.03
1998 818 818 818 818 0.00 0.00 -0.02
1999 898 898 898 898 0.00 0.00 -0.04
2000 977 977 977 978 0.00° 0.00 0.07
2001 1,055 1,055 1,055 1,058 0.00 0.00 0.27
2002 1,132 1,132 1,132 1,135 0.00 0.00 0.26
2003 1,206 1,206 1,206 1,208 0.00 0.00 0.20
2004 1,278 1,278 1,278 1,281 0.00 0.00 0.25
2005 1,351 1,351 1,351 1,354 0.00 0.02 0.23
*2006 1,426 1,426 1,426 1,428 0.01 0.19 0.17
2007 1,499 1,501 1,501 1,502 0.08 0.24 0.18
2008 1,570 1,572 1,572 1,573 0.12 0.52 0.20
2009 1,640 1,644 1,644 1,642 0.23 0.47 0.12
2010 1,710 1,714 1,714 1,712 0.24 0.50 0.12
2011 1,779 1,784 1,784 1,782 0.25 0.53 0.16
2012 1,848 1,853 1,853 1,851 0.25 0.60 0.17
2013 1,919 1,924 1,924 1,921 0.27 0.61 0.12
2014 1,993 1,999 1,999 1,996 0.27 0.62 0.14
2015 2.069 2,074 2,074 2,071 0.27 0.71 0.12
2016 2,144 2,150 2,150 2,147 0.28 0.69 0.13
2017 2,223 2,229 2,229 2,226 0.28 0.82 0.14
2018 2,305 2,313 2,313 2,308 0.31 0.83 0.11
2019 2,389 2,396 2,396 2,391 0.33 0.92 0.10
2020 2,472 2,481 2,481 2,475 | 0.34 0.92 0.12
2021 2,556 2,565 2,565 2,558 0.34 0.96 0.08
2022 2,640 2,650 2,650 2,642 0.35 0.95 0.06
2023 2,724 2,733 2,733 2,724 0.35 1.07 0.02
2024 2,804 2,814 2,814 2,801 0.37 2.00 -0.10
2025 2,884 2,901 2,901 2,884 0.59 1.95 0.01
2026 2,965 2,984 2,984 2,964 0.64 1.85 -0.03
2027 3,046 3,065 3,065 3,044 0.63 1.82 -0.06
2028 3,126 3,146 3,146 3,125 0.61 1.82 -0.04
2029 3,206 3,225 3,225 3,204 0.60 1.88 -0.06
2030 3,285 3,305 3,305 3,284 0.61 1,98 -0.02
2031 3,363 3,383 3,384 3,363 0.61 2.23 0.01
2032 3,440 3,461 3,463 3,440 0.60 2.28 0.00
2033 3,517 3,538 3,541 3,517 0.59 2.66 0.01
2034 3,593 3,614 3,621 3,593 0.58 2.54 -0.01
2035 3,670 3,691 3,698 3,670 0.57 2.51 0.00
2036 3,747 3,768 3,775 3,747 0.56 2.50 0.01
2037 3,823 3,844 3,851 " 3,823 0.54 2.41 -0.01
2038 3,900 3,921 3,927 3,900 0.53 1.65 0.01
2039 3,976 3,997 3,998 3,976 0.52 1.82 -0.01
2040 4,053 4.074 4.074 4,053 0.51 1.84 0.00
TWRS EIS H-49 Volume Five

© TG TR v



Appendix H

Socioeconomic Impact Modeling

Table H.3.2.11 Tri-Cities MSA Taxable Retail Sales with the In Situ Vitrification, Ex Situ Intermediate Separations,

and Ex Situ No Separations Alternatives (Change from Baseline Estimate), 1994 to 2040 ($§ Millions)

Percentage Change from Baseline
Ex Situ Ex Situ
In Situ Intermediate | Ex Situ No In Situ Intermediate Ex Situ No
Year Baseline | Vitrification | Separations | Separations | Vitrification Separations Separations
1994 513 513 513 513 0.00 0.00 -0,04
1995 646 646 646 646 0.00 0.00 0.06
1996 706 706 707 706 0.00 0.20 0.01
1997 746 746 763 749 0.00 2.28 0.38
1998 818 819 850 848 0.12 3.83 3.64
1999 898 911 951 953 1.36 5.80 6.08
2000 977 1,002 1,037 1,063 . 2.57 6.09 8.77
2001 1,055 1,100 1,132 1,146 4.26 7.28 8.62
2002 1,132 1,183 1,215 1,217 4.49 7.31 7.50
2003 1,206 1,256 1,289 1,283 4.21 6.88 6.42
2004 1,278 1,325 1,358 1,336 3.70 6.25 4.55
2005 1,351 1,403 1,427 1,415 3.87 5.60 4.74
2006 1,426 1,472 1,487 1,495 3.28 4.30 4.87
2007 1,499 1,545 1,551 1,567 3.07 3.45 4.52
2008 1,570 1,616 1,615 1,637 2.96 2.87 4,27
2009 1,640 1,675 1,684 1,706 2.15 2.68 4.02
2010 1,710 1,735 1,779 1,770 1.46 4.02 3.51
2011 1,779 1,801 1,855 1,839 1.21 4.27 3.36
2012 1,848 1,869 1,925 1,908 1.15 4.16 3.25
2013 1,919 1,940 2,000 1,978 1.12 4.23 3.09
2014 1,993 2,014 2,075 2,051 1.06 4.08 2.90
2015 2,069 2,088 2,149 2,125 0.95 3.87 2.73
2016 2,144 2,164 2,223 2,198 0.92 3.66 2.51
2017 2,223 2,241 2,300 2,269 0.83 3.46 2.08
2018 2,305 2,308 2,381 2,344 0.13 3.27 1.67
2019 2,389 2,386 2,459 2,418° -0.11 2.94 1.23
2020 2,472 2,465 2,513 2,484 -0.28 1.64 0.48
2021 2,556 2,544 2,589 2,564 -0.45 1.31 0.32
2022 2,640 . 2,629 2,672 2,647 -0.43 1.20 0.25
2023 2,724 2,712 2,755 2,728 -0.41 1.16 0.17
2024 2,804 2,793 2,830 2,806 -0.37 0.93 0.08
2025 2,884 2,880 2,906 2,884 -0.13 0.78 0.01
2026 2,965 2,963 2,980 2,965 -0.05 0.53 0.01
2027 3,046 3,044 3,059 3,045 -0.05 0.44 -0.03
2028 3,126 3,125 3,134 3,125 -0.05 0.23 -0.04
2029 3,206 3,205 3,209 3,205 -0.05 0.08 -0.03
2030 3,285 3,284 3,286 3,284 -0.03 0.03 -0.02
2031 3,363 3,363 3,364 3,364 0.00 0.04 0.04
2032 3,440 3,440 3,442 3,441 0.00 0.06 0.03
2033 3,517 3,517 3,518 3,518 0.00 0.04 0.03
2034 3,593 3,594 3,594 3,594 0.00 0.03 0.02
2035 3,670 3,670 3,671 3,670 0.00 0.02 0.00
2036 3,747 3,747 3,748 3,747 0.00 0.02 0.01
2037 3,823 3,823 3,824 3,823 0.00 0.02 -0.01
2038 3,900 3,500 3,901 3,900 0.00 0.02 0.01
2039 3,976 3,976 3,977 3,976 0.00 0.02 -0.01
2040 4.053 4,053 4,054 4,053 0.00 0.02 0.00
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Table H.3.2.12 Tri-Cities MSA Taxable Retail Sales with the Ex Situ Extensive Separations, Ex Situ/In Situ
Combination 1, and Phased Implementation Alternatives (Change from Baseline Estimate), 1994 to 2040 ($ Millions)

Percentage Change from Baseline
Phased Ex Situ Phased
Ex Situ Ex Sitw/ Implementation | Extensive Ex Situ/ Implementation
Extensive In Situ Separations In Situ
Year | Baseline | Separations | Combination | Phase 1 | Total Combination 1 | Phase 1 Total
1994 513 513 513 513 513 -0.04 0.00 0.00 0.0
1995 646 646 646 646 646 0.06 0.00 0.00 0.0
1996 706 707 707 706 706 0.16 0.11 -0.01 0.0
1997 746 762 757 749 749 2.12 1.38 1.38 0.2
1998 818 864 837 835 835 560 - 2.33 2.10 2.1
1999 898 964 930 945 945 7.30 3.53 5.15 5.2
2000 977 1,026 1,014 1,042 1,042 4.98 3.70 6.65 6.7
2001 1,055 1,089 1,102 1,116 1,116 3.21 4.43 5.75 5.8
2002 1,132 1,191 1,182 1,162 1,162 5.20 4.43 2.60 2.6
2003 1,206 1,310 1,256 1,218 1,218) * 8.66 4.15 1.04 1.0
2004 1,278 1,415 1,326 1,289{ 1,289 10.74 3.76 0.88 0.9
2005 1,351 1,462 1,396 1,362 1,370 8.22 3.36 0.82 1.5
2006 1,426 1,507 1,462 1,437 1,459 5.71 2.56 0.79 3.4
2007 1,499 1,554 1,530 1,511 1,547 3.65 2.05 0.80 5.1
2008 1,570 1,603 1,597 1,582 1,638 2.11 1.70 0.77 6.8
2009 1,640 1,673 1,666 1,652 1,717 2.01 1.58 0.73 7.1
2010 1,710 1,771 1,750 1,722 1,796 3.57 2.36 0.71 7.4
2011 1,779 1,849 1,824 1,7911 1,875 3.92 2.51 0.67 7.6
2012 1,848 1,918 1,893 1,861 ] 1,937 3,79 2.45 0.68 6.6
2013 1,919 1,993 1,967 1,938 1,990 3.90 2.50 1.00 4.3
2014 1,993 2,068 2,041 2,0111 2,066 3.80 2.41 0.91 3.8
2015 2,069 2,142 2,116 2,070] 2,141 3.60 2.28 0.08 3.6
2016 2,144 2,216 2,191 2,144 2,216 3.40 2.16 0.00 3.5
2017 2,223 2,293 2,268 2,223 2,296 3.20 2.05 0.00 3.4
2018 2,305 2,374 2,350 2,305 | 2,379 3.00 1.93 0.00 3.3
2019 2,389 2,447 2,430 2,389 | 2,462 2.40 1.73 0.00 3.2
2020 2,472 2,503 2,496 2,472 2,544 1.30 0.97 0.00 3.0
2021 2,556 2,580 2,576 2,556 | 2,626 1.00 0.77 0.00 2.9
2022 2,640 2,662 2,659 2,640 | 2,706 0.80 0.71 0.00 2.6
2023 2,724 2,744 2,742 2,724 | 2,796 0.80 0.68 0.00 3.2
2024 2,804 2,821 2,818 2,804 | 2,871 0.60 0.50 0.00 3.0
2025 2,884 2,899 2,897 2,884 | 2,926 , 0.50 0.47 0.00 2.0
2026 2,965 2,972 2,973 2,965 | 2,996 0.20 0.29 0.00 1.6
2027 3,046 3,051 3,053 3,046 1 3,057 0.20 0.23 0.00 0.9
2028 3,126 3,127 3,130 3,126 3,135 0.03 0.11 0.00 0.8
2029 3,206 3,207 3,207 3,206 { 3,210 0.03 0.02 0.00 0.6
2030 3,285 3,286 3,285 3,285| 3,289 0.04 0.00 0.00 0.4
2031 3,363 3,364 3,364 3,363 | 3,366 0.04 0.02 0.00 0.2
2032 3,440 3,442 3,441 3,440 | 3,441 0.06 0.03 0.00 0.0
2033 3,517 3,518 3,518 3,517 | 3,518 0.03 0.03 0.00 0.0
2034 3,593 3,594 3,594 3,593} 3,594 0.02 0.02 0.00 0.0
2035 3,670 3,671 3,671 3,670} 3,671 0.03 0.01 0.00 0.0
2036 3,747 3,747 3,747 | 3,747 3,747 0.01 0.02 0.00 0.0
2037 3,823 3,824 3,824 3,823 | 3,824 0.02 0.02 0.00 0.0
2038 3,900 3,900 3,900 3,900 3,900 0.01 0.02 0.00 0.0
2039 3,976 3,977 3,977 3,976 | 3,977 0.02 0.02f ° 0.00 0.0
2040 4.053 4,053 4,053 4,052 | 4,053 0.00 0.01 0.00 0.0
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Table H.3.2.13 Tri-Cities MSA Home Prices with the No Actioﬁ, Long-Term Management,
and In Situ Fill and Cap Alternatives (Change from Baseline Estimate), 1994 to 2040 ($ Thousands)

Percentage Change from Baseline
Long-Term | In Situ Fill Long-Term In Situ Fill
Year Baseline No Action | M: ement and Cap No Action M; t and Cap
1994 103 103 103 103 0.00 0.00 -0.29
1995 115 115 ~ 115 114 0.00 0.00 -0.44
1996 107 107 107 107 0.00 0.00 0.38
1997 100 100 . 100 100 0.00 0.00 0.10
1998 104 104 104 104 0.00 0.00 -0.29
1999 108 108 108 108 0.00 0.00 0.00
2000 111 111 111 111 0.00 0.00 0.45
2001 113 113 113 114 0.00 0.00 0.97
2002 115 115 115 116 0.00 0.00 0.78
2003 116 116 116 117 0.00 0.00 0.52
2004 118 118 118 118 0.00 0.00 0.34
2005 119 119 119 120 0.00 0.02 0.67
2006 121 121 121 122 0.00 0.19 0.58
2007 123 123 123 123 0.24 0.24 0.16
2008 124 124 124 124 0.32 0.52 0.32
2009 125 125 125 125 0.72 0.47 0.40
2010 126 126 " 126 126 0.64 0.50 0.40
2011 1126 127 127 127 0.63 0.53 0.63
2012 127 128 128 127 0.71 0.60 0.16
2013 128 129 129 129 0.86 0.61 0.70
2014 130 131 131 131 0.84 0.62 0.54
2015 132 133 133 133 0.83 0.71 0.53
2016 134 136 136 135 0.89 0.69 0.45
2017 137 139 139 138 .087 0.82 | 0.51 3
2018 141 143 143 142 1.06 0.83 0.71 .
2019 145 146 146 145 1.04 0.92 0.28 *
2020 148 150 150 149 1.15 0,92 0.61
2021 152, 154 154 152 1.19 0.96 0.20
2022 156 157 157 156 1.16 0.95 . 0.26 .
2023 159 161 161 159 1.13 1.07 | 0.06 -
2024 162 164 164 161 1.24 2.00 -0.31 e
2025 164 168 168 165 2.31 1.95 0.36
2026 168 171 171 167 2.27 1.85 -0.30
2027 171 174 174 170 2.17 1.82 -0.35
2028 174 177 177 173 2.07 1.82 -0.29
2029 176 180 180 176 2.10 1,88 -0.06
2030 179 183 183 179 2.13 1.98 0.17
2031 181 185 185 181 2.21 2.23 -0.06
2032 183 | - 187 188 183 2.18 2.28 -0.22
2033 186 190 190 © 186 2.10 2.66 0.22
2034 188 192 193 188 2.08 2.54 0.11
2035 190 194 195 190 2.11 2.51 0.00
2036 192 196 198 192 2.08 2.50 -0.10
2037 194 198 200 194 2.06 2.41 -0.21
2038 197 201 202 197 2.03 1.65 0.20
2039 . 199 203 202 199 2.01 1.82 0.10
2040 201 205 205 201 1.99 1.84 0.00
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Table H.3.2.14 Tri-Cities MSA Home Prices with the In Situ Vitrification, Ex Sits Intermediate Separations,
and Ex Situ No Separations Alternatives (Change from Baseline Estimate), 1994 to 2040 ($ Thousands)

Percentage Change from Baseline
Ex Situ Ex Situ
In Situ Intermedjate | Ex Situ No In Situ Intermediate Ex Situ No
Year Baseline | Vitrification' | Separations | Separations | Vitrification Separations Separations
1994 103 103 103 103 0.00 0.00 -0.29
1995 115 115 115 114 0.00 0.00 ~0.44
1996 107 107 107 107 . 0.00 0.38 0.38
1997 100 100 1105 101 0.00 4.80 1.10
1998 104 105 112 113 0.29 7.09 8.34
1999 108 111 120 121 3.15 11.11 12.04
2000 111 117 123 130 5.52 10.95 17.65
2001 113 123 129 131 9.30 14.44 . 16.03
2002 115 125 132 131 8.95 14.25 13.81
2003 116 126 132 131 8.33 13.57 12.54
2004 118 126 133 127 7.40 12.76 7.99
2005 119 130 133 132 8.81 11.83 10.74
2006 121 130 132 135 6.84 '8.49 11.29
2007 123 132 132 136 7.17 T 7.33 10.75
2008 124 133 132 136 7.20 6.39 10.03
2009 125 130 133 137 4.58 6.67 10.04 |.
2010 126 129 141 136 2.95 12.35 8.37
2011 126 130 141 138 2.93 12.04 9.35
2012 127 131 142 138 3.23 11,67 8.83
2013 128 132 144 140 3.20 12.49 9.29
2014 130 134 146 141 3.07 11.97 8.21
2015 132 136 148. 143 2.72 11.49 8.09
2016 134 138 149 145 2.83 11.09 7.89
2017 137 141 152 145 2.48 10.56 5.61
2018 141 140 155 148 -0.64 10.14 4.96
2019 145 144 158 149 -0.76 8.92 3.04
2020 148 146 153 149 -1.15 3.31 0.61
2021 152 149 157 153 -1.71 3.76 0.86
2022 156 153 162 157 -1.41 3.79 0.90
2023 159 157 165 160 -1.38 3,71 0.69
2024 162 160 166 162 -1.18 2.79 0.31
2025 164 164 168 164 -0.06 2,37 -0.24
2026 168 167 170 167 -0.06 1.37 -0.30
2027 171 170 173 170 -0.18 1.35 -0.35
2028 174 173 174 173 -0.17 0.40 -0.29
2029 176 176 176 176 -0.11 0.06 -0.06
2030 179 179 179 179 -0.06 0.00 0.17
2031 181 181 182 181 0.06 L 0.22 -0.06
2032 183 183 184 184 0.00 0.22 0.33
2033 186 186 186 186 0.00 0.11 0.22
2034 188 188 188 188 0.00 0.05 0.11
2035 190 190 190 190 0.00 0.05 0.00
2036 192 192 192 192 0.00 0.10 -0.10
2037 194 194 195 194 0.00 0.10 0.21
2038 197 197 197 197 0.00 0.10 0.20
2039 199 199 199 199 0.00 0.10 0.10
2040 201 201 201 201 0.00 0.10 0.00
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Table H.3.2.15 Tri-Cities MSA Home Prices with the Ex Situ Extensive Separations, Ex Situ/In Situ Combination 1,

and Phased Implementation Alternatives (Change from Baseline Esti ), 1994 to 2040 ($ Thousands)
Percentage Change from Baseline
Phased Ex Situ Phased
Ex Situ Ex Situ/ Implementation Extensive Ex Situ/ Implementation
Extensive In Site Separations In Situ
Year { Baseline j Separations | Combination | Phase 1 | Total Combination 1 {| Phase 1 Total
1994 103 103 103 103 103 -0.29 0.00 0.00 0.0
1995 115 114 115 115 115 -0.44 0.00 0.00 0.0
1996 107 107 107 107 107 0.38 0.19 0.00 0.0
1997 100 104 103 101 101 4.10 2.50 0.80 0.4
1998 104 116 109 109 109 11,22} - 4.31 4.51 4.7
1999 108 122 115 120 120 12.96 6.76 10.83 10.9
2000 111 118 118 125 125 6.79 6.70 12.94 12.9
2001 113 118 123 124 124 4.52 8.77 9.92 10.0
2002 115 129 125 118 118 12.08 8.60 2.17 2.3
2003 116 141 126 117 117} 21.13 8.16 0.60 0.6
2004 118 147 127 120 120 25.00 7.65 1.70 1.8
2005 119 138 128 121 124 15.77 7.13 1.85 3.9
2006 121 134 127 123 129 10.47 5.03 1.73 9.8
2007 123 131 128 125 133 6.68 4.32 1.95 14.3
2008 124 128 128 126 139 3.56 3.80 1.86 18.9
2009 125 131 129 127 140 522 3.94 1.85 18.6
2010 126 140 135 128 143 11.55 7.17 1.75 19.9
2011 126 140 135 129 145 10.94 7.05 1.82 21.1
2012 127 140 136 129 143 10,41 6.86 1.97 17.5
2013 128 143 138 132 140 11.40 7.34 3.36 9.3
2014 130 145 140 134 144 11.00 7.06 2.61 10.7
2015 132 146 141 131 146 10.50 6.73 -0.91 10.8
2016 134 148 143 134 148 10.10 6.55 -0.15 10.6
2017 137 151 146 137 152 9.70 6.26 0.00 10.8
2018 141 154 149 141 155 9.10 5.96 0.00 10.4
2019 145 155 152 145 159 7.00 5.26 0.00 10.1
2020 148 151 151 148 162 2.20 2.03 0.00 9.5
2021 152 156 155 152 165 2.70 2.24 0.00 9.1
2022 156 160 159 156 168 2.40 2.25 0.00 8.3
2023 159 163 162 159 173 2.40 2.20 0.00 11,7
2024 162 164 164 162 174 1.80 1.36 0.00 9.8
2025 164 167 167 164 170 . 170 1.52 0.00 5.1
2026 168 168 169 168 172 0.40 0.72 0.00 4.6
2027 171 171 172 171 171 0.23 0.70 0.00 2.0
2028 174 173 174 174 175 -0.10 0.12 0.00 2.5
2029 176 176 176 176 177 0.10 -0.06 0.00 1.9
2030 179 179 179 179 179 0.17 -0.06 0.00 1.2
2031 181 181 181 181 182 -0.06 0.11 0.00 0,3
2032 183 184 184 183 183 0.33 0,16 0.00 -0.1
2033 186 186 186 186 186 0.22 0.05 0.00 0.1
2034 188 188 188 188 188 0.11 0.05 0.00 0.1
2035 190 190 190 190 190 0.00 0.05 0.00 0.1
2036 192 192 192 192 192 -0.10 0.05 0.00 0.0
2037 194 194 195 194 195 0.00 0.05 0.00 0.0
2038 197 197 197 197 197 0.20 0.05 0.00 0.0
2039 199 199 199 199 199 0.10} ° 0.05 0.00 0.0
2040 201 201 201 201 201 0.00 0.05 0.00 0.0
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°F
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APPENDIX X
AFFECTED ENVIRONMENT

1.1.0 INTRODUCTION

This appendix describes the environmental setting for the proposed Tank Waste Remediation System
(TWRS) activities at the Hanford Site. By describing the environmental conditions that could be
potentially impacted by TWRS activities, this appendix provides the context and basis for analyzing the
impacts of the Environmental Impact Statement (EIS) alternatives. Data to support comparisons
between the potential impacts of the various EIS alternatives are also provided within this appendix.
Existing conditions are discussed for all aspects of the environment (soil, groundwater, air, plant and
animal species habitats, socioeconomic conditions, biological and ecological resources, cultural
resources, land use, visual resources, noise, and transportation). Additional details on existing
environmental conditions can be found in the Hanford Site National Environmental Policy Act (NEPA)
Characterization Report (Cushing 1994 and 1995, Neitzel 1996), the Hanford Environmental Report
for Calendar Years 1994 and 1995 (PNL 1995 and 1996), and in other references cited within the text.
Information on the potential TWRS borrow sites was obtained largely from the Site Evaluation Report
for Candidate Basalt Quarry Sites (Duranceau 1995).

The Hanford Site is in the semi-arid region of the Columbia Plateau in southeastern Washington State
(Figure 1.1.0.1). The Hanford Site occupies about 1,450 square kilometers (km?) (560 square miles
[mi®]) of shrub and grasslands just north of Richland, Washington. The majority of this large land
area, with restricted public access, provides a buffer to the smaller areas within the Hanford Site
historically used for producing nuclear materials, waste storage, and waste disposal. About 6 percent
of the land has been disturbed and is actively used. The Hanford Site extends approximately 77
kilometers (km) (48 miles [mi]) north to south and 61 km (38 mi) east to west.

The Columbia River flows through the northern part of the Hanford Site, turning south to form part of
its eastern boundary. The Yakima River runs along part of the southern boundary and joins the
Columbia River at the city of Richland. Adjoining lands to the west, north, and east are principally
range and agricultural land. The cities of Richland, Kennewick, and Pasco (also known as the
Tri-Cities) comprise the nearest population centers and are located southeast of the Site.

1.1.1 GEOLOGY AND SOIL

Geologic information on the Hanford Site (Figure 1.1.1.1) has been collected in connection with a
variety of Site activities. Reports by Delaney (Delaney et al. 1991), Reidel (Reidel et al. 1992), and
Cushing (Cushing 1994), summarizing the information collected during many of these activities, are the
primary basis for the following overview of the Hanford Site's subsurface environment.

The geology of the Hanford Site forms the framework for the Site's groundwater and surface water
resources. Of particular relevance are 1) the topography, 'which impacts surface water flows and
infiltration; 2) the vadose zone, because of potential impacts associated with releases during proposed.
TWRS activities; and 3) the saturated sediments beneath the vadose zone that form the unconfined
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Figure 1.1.0.1 Hanford Site Map and Vicinity
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Figure 1.1.1.1 Geographic Setting and General Structural Geology
of the Pasco Basin and Hanford Site
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aquifer, because of potential impacts from releases that pass through the vadose zone from proposed
TWRS activities.

The geology and water resources sections focus primarily on conditions in the 200 Areas, where the
tank waste and strontium (Sr) and cesium (Cs) capsules are Jocated and where virtually all TWRS
facilities, except for three potential borrow sites, would be located under any of the EIS alternatives.
The potential Pit 30 borrow site, a possible source of sand and gravel, is located between the 200 East
and 200 West Areas. The geologic setting of the Pit 30 area is the same as is described for the

200 Areas. The potential McGee Ranch and Vernita Quarry borrow sites, possible sources of silt
(McGee) and basalt (Vernita), are located approximately 6 km (4 mi) north and west of the 200 West
Area. Geologic conditions for the McGee Ranch and Vernita Quarry areas are briefly described in the
following sections.

1.1.1.1 Topography and Geomorphology

The existing tank farms are on a broad flat area called the Central Plateau, which o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>